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Notice

1. Descriptions of circuits, software and other related information in this document are provided only to illustrate the operation of semiconductor products
and application examples. You are fully responsible for the incorporation or any other use of the circuits, software, and information in the design of your
product or system. Renesas Electronics disclaims any and all liability for any losses and damages incurred by you or third parties arising from the use of
these circuits, software, or information.

2. Renesas Electronics hereby expressly disclaims any warranties against and liability for infringement or any other claims involving patents, copyrights, or
other intellectual property rights of third parties, by or arising from the use of Renesas Electronics products or technical information described in this
document, including but not limited to, the product data, drawings, charts, programs, algorithms, and application examples.

3. No license, express, implied or otherwise, is granted hereby under any patents, copyrights or other intellectual property rights of Renesas Electronics or
others.

4. You shall be responsible for determining what licenses are required from any third parties, and obtaining such licenses for the lawful import, export,
manufacture, sales, utilization, distribution or other disposal of any products incorporating Renesas Electronics products, if required.

5. You shall not alter, modify, copy, or reverse engineer any Renesas Electronics product, whether in whole or in part. Renesas Electronics disclaims any
and all liability for any losses or damages incurred by you or third parties arising from such alteration, modification, copying or reverse engineering.

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

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

7. No semiconductor product is absolutely secure. Notwithstanding any security measures or features that may be implemented in Renesas Electronics
hardware or software products, Renesas Electronics shall have absolutely no liability arising out of any vulnerability or security breach, including but not
limited to any unauthorized access to or use of a Renesas Electronics product or a system that uses a Renesas Electronics product. RENESAS
ELECTRONICS DOES NOT WARRANT OR GUARANTEE THAT RENESAS ELECTRONICS PRODUCTS, OR ANY SYSTEMS CREATED USING
RENESAS ELECTRONICS PRODUCTS WILL BE INVULNERABLE OR FREE FROM CORRUPTION, ATTACK, VIRUSES, INTERFERENCE,
HACKING, DATA LOSS OR THEFT, OR OTHER SECURITY INTRUSION (“Vulnerability Issues”). RENESAS ELECTRONICS DISCLAIMS ANY AND
ALL RESPONSIBILITY OR LIABILITY ARISING FROM OR RELATED TO ANY VULNERABILITY ISSUES. FURTHERMORE, TO THE EXTENT
PERMITTED BY APPLICABLE LAW, RENESAS ELECTRONICS DISCLAIMS ANY AND ALL WARRANTIES, EXPRESS OR IMPLIED, WITH
RESPECT TO THIS DOCUMENT AND ANY RELATED OR ACCOMPANYING SOFTWARE OR HARDWARE, INCLUDING BUT NOT LIMITED TO
THE IMPLIED WARRANTIES OF MERCHANTABILITY, OR FITNESS FOR A PARTICULAR PURPOSE.

8. When using Renesas Electronics products, refer to the latest product information (data sheets, user’s manuals, application notes, “General Notes for
Handling and Using Semiconductor Devices” in the reliability handbook, etc.), and ensure that usage conditions are within the ranges specified by
Renesas Electronics with respect to maximum ratings, operating power supply voltage range, heat dissipation characteristics, installation, etc. Renesas
Electronics disclaims any and all liability for any malfunctions, failure or accident arising out of the use of Renesas Electronics products outside of such
specified ranges.

9. Although Renesas Electronics endeavors to improve the quality and reliability of Renesas Electronics products, semiconductor products have specific
characteristics, such as the occurrence of failure at a certain rate and malfunctions under certain use conditions. Unless designated as a high reliability
product or a product for harsh environments in a Renesas Electronics data sheet or other Renesas Electronics document, Renesas Electronics products
are not subject to radiation resistance design. You are responsible for implementing safety measures to guard against the possibility of bodily injury,
injury or damage caused by fire, and/or danger to the public in the event of a failure or malfunction of Renesas Electronics products, such as safety
design for hardware and software, including but not limited to redundancy, fire control and malfunction prevention, appropriate treatment for aging
degradation or any other appropriate measures. Because the evaluation of microcomputer software alone is very difficult and impractical, you are
responsible for evaluating the safety of the final products or systems manufactured by you.

10. Please contact a Renesas Electronics sales office for details as to environmental matters such as the environmental compatibility of each Renesas
Electronics product. You are responsible for carefully and sufficiently investigating applicable laws and regulations that regulate the inclusion or use of
controlled substances, including without limitation, the EU RoHS Directive, and using Renesas Electronics products in compliance with all these
applicable laws and regulations. Renesas Electronics disclaims any and all liability for damages or losses occurring as a result of your noncompliance
with applicable laws and regulations.

11. Renesas Electronics products and technologies shall not be used for or incorporated into any products or systems whose manufacture, use, or sale is
prohibited under any applicable domestic or foreign laws or regulations. You shall comply with any applicable export control laws and regulations
promulgated and administered by the governments of any countries asserting jurisdiction over the parties or transactions.

12. ltis the responsibility of the buyer or distributor of Renesas Electronics products, or any other party who distributes, disposes of, or otherwise sells or
transfers the product to a third party, to notify such third party in advance of the contents and conditions set forth in this document.

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

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

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

(Rev.5.0-1 October 2020)

Corporate Headquarters Contact Information

TOYOSU FORESIA, 3-2-24 Toyosu, For further information on a product, technology, the most up-to-date
Koto-ku, Tokyo 135-0061, Japan version of a document, or your nearest sales office, please visit:
WWW.renesas.com www.renesas.com/contact/
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General Precautions in the Handling of Microprocessing Unit and Microcontroller
Unit Products

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

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

2. Processing at power-on
The state of the product is undefined at the time when power is supplied. The states of internal circuits in the LSI are indeterminate and the states of
register settings and pins are undefined at the time when power is supplied. In a finished product where the reset signal is applied to the external reset
pin, the states of pins are not guaranteed from the time when power is supplied until the reset process is completed. In a similar way, the states of pins
in a product that is reset by an on-chip power-on reset function are not guaranteed from the time when power is supplied until the power reaches the
level at which resetting is specified.

3. Input of signal during power-off state
Do not input signals or an I/O pull-up power supply while the device is powered off. The current injection that results from input of such a signal or /O
pull-up power supply may cause malfunction and the abnormal current that passes in the device at this time may cause degradation of internal elements.
Follow the guideline for input signal during power-off state as described in your product documentation.

4. Handling of unused pins
Handle unused pins in accordance with the directions given under handling of unused pins in the manual. The input pins of CMOS products are
generally in the high-impedance state. In operation with an unused pin in the open-circuit state, extra electromagnetic noise is induced in the vicinity of
the LSI, an associated shoot-through current flows internally, and malfunctions occur due to the false recognition of the pin state as an input signal
become possible.

5. Clock signals
After applying a reset, only release the reset line after the operating clock signal becomes stable. When switching the clock signal during program
execution, wait until the target clock signal is stabilized. When the clock signal is generated with an external resonator or from an external oscillator
during a reset, ensure that the reset line is only released after full stabilization of the clock signal. Additionally, when switching to a clock signal produced
with an external resonator or by an external oscillator while program execution is in progress, wait until the target clock signal is stable.

6. Voltage application waveform at input pin
Waveform distortion due to input noise or a reflected wave may cause malfunction. If the input of the CMOS device stays in the area between V_(Max.)
and V| (Min.) due to noise, for example, the device may malfunction. Take care to prevent chattering noise from entering the device when the input level
is fixed, and also in the transition period when the input level passes through the area between V,_(Max.) and V4 (Min.).

7. Prohibition of access to reserved addresses
Access to reserved addresses is prohibited. The reserved addresses are provided for possible future expansion of functions. Do not access these
addresses as the correct operation of the LSI is not guaranteed.

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



Readers

Purpose

Organization

How to Read This Manual

How to Use This Manual

This manual is intended for user engineers who wish to understand the functions of the
RL78/L1C and design and develop application systems and programs for these devices.

The target products are as follows.

« 80-pin: R5F110Mx, R5F111Mx (x = E, F, G, H, J)
« 85-pin: R5F110NX, R5F111INX (x = E, F, G, H, J)
+ 100-pin: R5F110Px, R5F111Px (x = E, F, G, H, J)

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

Organization below.

The RL78/L1C manual is separated into two parts: this manual and the software edition

(common to the RL78 family).

RL78/L1C .
RL78 Family
User’s Manual
User’s Manual
Hardware Software
(This Manual)
« Pin functions * CPU functions
* Internal block functions « Instruction set
* Interrupts « Explanation of each instruction

« Other on-chip peripheral functions
« Electrical specifications

It is assumed that the readers of this manual have general knowledge of electrical engineering,
logic circuits, and microcontrollers.
« To gain a general understanding of functions:

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

* How to interpret the register format:

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

* To know details of the RL78/L1C Microcontroller instructions:

— Refer to the separate document RL78 Family User's Manual Software (RO1USO015E).



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

Active low representations: XXX (overscore over pin and signal name)
Note: Footnote for item marked with Note in the text
Caution: Information requiring particular attention
Remark: Supplementary information
Numerical representations: Binary..........cc...... XXXX OF XXXXB
Decimal............... XXXX
Hexadecimal....... xxxxH
Related Documents The related documents indicated in this publication may include preliminary versions.

However, preliminary versions are not marked as such.

Documents Related to Devices

Document Name

Document No.

RL78/L1C User's Manual: Hardware

This manual

RL78 Family User's Manual: Software

RO1USO015E

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

Document Name

Document No.

PG-FP6 Flash Memory Programmer User's Manual R20UT4025E
E1, E20 Emulator User's Manual R20UTO0398E
E2 Emulator User's Manual R20UT3538E
E2 Lite Emulator User's Manual R20UT3240E
Renesas Flash Programmer Flash Memory Programming Software User's Manual R20UT4066E
Renesas Flash Development Toolkit User’'s Manual R20UTO0508E

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

version of each document when designing.

Other Documents

Document Name

Document No.

Renesas Microcontrollers RL78 Family RO1CPO003E
Semiconductor Package Mount Manual R50ZZ0003E
Semiconductor Reliability Handbook R51770001E

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

version of each document when designing.




All trademarks and registered trademarks are the property of their respective owners.
EEPROM is a trademark of Renesas Electronics Corporation.
SuperFlash is a registered trademark of Silicon Storage Technology, Inc. in several countries including the United

States and Japan.

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

RL78/L1C RO1UH0409EJ0240
RENESAS MCU Rev.2.40
Mar 22, 2024

CHAPTER 1 OUTLINE

1.1 Features

O Ultra-low power consumption technology
* VDD = single power supply voltage of 1.6 to 3.6 V
* HALT mode
* STOP mode
* SNOOZE mode

O RL78 CPU core

 CISC architecture with 3-stage pipeline

« Minimum instruction execution time: Can be changed from high speed (0.04167 us: @ 24 MHz operation with
high-speed on-chip oscillator clock or PLL clock) to ultra-low speed (30.5 us: @ 32.768 kHz operation with
subsystem clock)

 Multiply/divide and multiply/accumulate instructions are supported.

» Address space: 1 Mbyte

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

* On-chip RAM: 8 to 16 KB

O Code flash memory
 Code flash memory: 64 to 256 KB
* Block size: 1 KB
« Prohibition of block erase and rewriting (security function)
» On-chip debug function
« Self-programming (with boot swap function/flash shield window function)

O Data flash memory
* Data flash memory: 8 KB
» Background operation (BGO): Instructions can be executed from the program memory while rewriting the data
flash memory.
* Number of rewrites: 1,000,000 times (TYP.)
* Voltage of rewrites: VDD =1.81t0 3.6 V

RO1UHO0409EJ0240 Rev.2.40 RENESAS Page 1 of 1319
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RL78/L1C CHAPTER 1 OUTLINE

O High-speed on-chip oscillator
* Select from 48 MHz, 24 MHz, 16 MHz, 12 MHz, 8 MHz, 6 MHz, 4 MHz, 3 MHz, 2 MHz, and 1 MHz
« High accuracy: +1.0% (Vbb = 1.8 t0 3.6 V, TA = -20 to +85°C)

O Operating ambient temperature
* TA = -40 to +85°C (A: Consumer applications)
* TA = -40 to +105°C (G: Industrial applications)

O Power management and reset function
» On-chip power-on-reset (POR) circuit
« On-chip voltage detector (LVD) (Select interrupt and reset from 12 levels)

O Data transfer controller (DTC)
« Transfer modes: Normal transfer mode, repeat transfer mode, block transfer mode
« Activation sources: Activated by interrupt sources (30 to 33 sources).
* Chain transfer function

O Event link controller (ELC)
« Event signals of 30 or 31 types can be linked to the specified peripheral function.

O Serial interfaces

« Simplified SPI (CSINote 1) 4 channels
¢ UART/UART (LIN-bus supported): 4 channels
« 12C/simplified I12C: 5 channels
O Timers
* 16-bit timer: 11 channels
« 12-bit interval timer: 1 channel
« Real-time clock 2: 1 channel (calendar for 99 years, alarm function, and clock correction
function)
» Watchdog timer: 1 channel (operable with the dedicated low-speed on-chip oscillator)

O LCD controller/driver
« Internal voltage boosting method, capacitor split method, and external resistance division method are
switchable.

» Segment signal output: 44 (40) Note 2 tg 56 (52) Note 2
« Common signal output: 4 (8) Note 2

RO1UHO0409EJ0240 Rev.2.40 RENESAS Page 2 of 1319
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RL78/L1C CHAPTER 1 OUTLINE

O USB Note 3
« USB version 2.0 (function controller)
« Full-speed transfer (12 Mbps) and low-speed transfer (1.5 Mbps) are supported
» Compliant to Battery Charging Specification Revision 1.2

O A/D converter
* 8/10-bit resolution A/D converter (VDD = 1.6 to 3.6 V)
« 12-bit resolution A/D converter (VDD = 2.4 to 3.6 V)
* Analog input: 9 to 13 channels

« Internal reference voltage (TYP. 1.45 V) and temperature sensor Note 3

O DIA converter
« 8-bit resolution D/A converter (VDD = 1.6 to 3.6 V)
» Analog output: 2 channels
« Output voltage: 0 V to VbD
» Real-time output function

O Comparator
e 2 channels
» Operating modes: Comparator high-speed mode, comparator low-speed mode, window mode
 The external reference voltage or internal reference voltage can be selected as the reference voltage.

O /0 ports
« 1/0O ports: 59 to 77 (N-ch open drain 1/O [withstand voltage of 6 V]: 2)
 Can be set to N-ch open drain, TTL input buffer, and on-chip pull-up resistor
« On-chip key interrupt function
» On-chip clock output/buzzer output controller

O Others
» On-chip BCD (binary-coded decimal) correction circuit

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

Note 2.  The number in parentheses indicates the number of signal outputs when 8 coms are used.

Note 3.  Selectable only in HS (high-speed main) mode.

Remark The functions mounted depend on the product. See 1.6 Outline of Functions.
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CHAPTER 1 OUTLINE

O ROM, RAM capacities

Products with USB

RL78/L1C
Flash ROM Data Flash RAM -
80 pins 85 pins 100 pins
256 KB 8 KB 16 KB Note R5F110MJ R5F110NJ R5F110PJ
192 KB 8 KB 16 KB Note R5F110MH R5F110NH R5F110PH
128 KB 8 KB 12 KB R5F110MG R5F110NG R5F110PG
96 KB 8 KB 10 KB R5F110MF R5F110NF R5F110PF
64 KB 8 KB 8 KB R5F110ME R5F110NE R5F110PE
Products without USB
RL78/L1C
Flash ROM Data Flash RAM -
80 pins 85 pins 100 pins
256 KB 8 KB 16 KB Note R5F111MJ R5F111NJ R5F111PJ
192 KB 8 KB 16 KB Note R5F111MH R5F111NH R5F111PH
128 KB 8 KB 12 KB R5F111MG R5F111ING R5F111PG
96 KB 8 KB 10 KB R5F111MF R5F111NF R5F111PF
64 KB 8 KB 8 KB R5F111ME R5F111NE R5F111PE
Note This is about 15 KB when the self-programming function and data flash function are used (For details, see CHAPTER 3).
RO1UHO0409EJ0240 Rev.2.40 RRENESAS Page 4 of 1319
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CHAPTER 1 OUTLINE

1.2 Ordering Information

Figure 1 - 1 Part Number, Memory Size, and Package of RL78/L1C

<R>

Part No. R5F11

PEAXxXFB#30

Packaging specification:
#10, #30, #70: Tray (LFQFP)
#UO: Tray (VFLGA)
#50: Embossed Tape (LFQFP)
#WO0: Embossed Tape (VFLGA)

Package type:
FB: LFQFP, 0.50 mm pitch
LA: VFLGA, 0.65 mm pitch

ROM number (Omitted with blank products)

Fields of application:
A: Consumer applications, Ta = -40 to +85°C
G: Industrial applications, TA = -40 to +105°C

ROM capacity:
E: 64 KB
F: 96 KB
G: 128 KB
H: 192 KB
J: 256 KB

Pin count:
M: 80-pin
N: 85-pin
P: 100-pin

RL78/L1C Group
110: Products with USB
111: Products without USB

Memory type:
F: Flash memory

Renesas MCU

Renesas semiconductor product

Caution  Orderable part numbers are current as of when this manual was published.
Please make sure to refer to the relevant product page on the Renesas website for the latest part numbers.

RO1UHO0409EJ0240 Rev.2.40
Mar 22, 2024
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CHAPTER 1 OUTLINE

Products with USB

Table 1 - 1 List of Ordering Part Numbers

Orderable Part Number
Pin Package Fiel_ds 9f Packaging RENESAS Code
Count Application Product Name
Specifications
80 pins | 80-pin plastic LFQFP A R5F110MEAFB, R5F110MFAFB, R5F110MGAFB, #10,#50,#70 PLQPO080KB-B
(12 x 12 mm, 0.5 mm pitch) R5F110MHAFB, R5F110MJAFB PLQP008OKJ-A
#30 PLQPO080KB-B
G R5F110MEGFB, R5F110MFGFB, R5F110MGGFB, | #10,#50,#70 PLQP008OKB-B
R5F110MHGFB, R5F110MJGFB PLQPO080KJ-A
#30 PLQPO080KB-B
85 pins | 85-pin plastic VFLGA A R5F110NEALA, R5F110NFALA, R5F110NGALA, #U0,#WO0 PVLGO085JA-A
(7 x 7 mm, 0.65 mm pitch) R5F110NHALA, R5F110NJALA
G R5F110NEGLA, R5F110NFGLA, R5F110NGGLA,
R5F110NHGLA, R5F110NJGLA
100 pins | 100-pin plastic LFQFP A R5F110PEAFB, R5F110PFAFB, R5F110PGAFB, #10,#50,#70 PLQPO0100KB-B
(14 x 14 mm, 0.5 mm pitch) R5F110PHAFB, R5F110PJAFB PLQPO100KP-A
#30 PLQP0100KB-B
G R5F110PEGFB, R5F110PFGFB, R5F110PGGFB, #10,#50,#70 PLQPO0100KB-B
R5F110PHGFB, R5F110PJGFB PLQPO100KP-A
#30 PLQP0100KB-B
Products without USB
) _ Orderable Part Number
Czll?m Package A'F:Jlrilig;?;n Product Name Packaging RENESAS Code
Specifications
80 pins | 80-pin plastic LFQFP A R5F111MEAFB, R5F111MFAFB, R5F111MGAFB, #10,#50,#70 PLQPO080KB-B
(12 x 12 mm, 0.5 mm pitch) R5F111MHAFB, R5F111MJAFB PLQPO080KJ-A
#30 PLQPO080KB-B
G R5F111MEGFB, R5F111MFGFB, R5F111MGGFB, #10,#50,#70 PLQPO080KB-B
R5F111MHGFB, R5F111MJGFB PLQPO080KJ-A
#30 PLQPO080KB-B
85 pins | 85-pin plastic VFLGA A R5F111INEALA, R5F111NFALA, R5F111INGALA, #U0,#WO0 PVLGO0085JA-A
(7 x 7 mm, 0.65 mm pitch) R5F111INHALA, R5F111NJALA
G R5F111INEGLA, R5F111NFGLA, R5F111INGGLA,
R5F111INHGLA, R5F111NJGLA
100 pins | 100-pin plastic LFQFP A R5F111PEAFB, R5F111PFAFB, R5F111PGAFB, #10,#50,#70 PLQPO0100KB-B
(14 x 14 mm, 0.5 mm pitch) R5F111PHAFB, R5F111PJAFB PLQPO100KP-A
#30 PLQP0100KB-B
G R5F111PEGFB, R5F111PFGFB, R5F111PGGFB, #10,#50,#70 PLQPO0100KB-B
R5F111PHGFB, R5F111PJGFB PLQPO100KP-A
#30 PLQP0100KB-B

RO1UHO0409EJ0240 Rev.2.40
Mar 22, 2024
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RL78/L1C

CHAPTER 1 OUTLINE

1.3

13.1

Pin Configuration (Top View)

80-pin products (with USB)

 80-pin plastic LFQFP (12 x 12 mm, 0.5 mm pitch)

P11/RxD2/S120/SDA20/SEG41/VCOUTO O=—+
P10/INTP7/PCLBUZ0/SCK20/SCL20/SEG40 O~—
P27/TI05/TO05/(INTP5)/PCLBUZ1/SEG39 O~
P26/SO00/TxDO/TOOLTXD/SEG38 O+
P25/S100/RxD0/TOOLRXD/SDAO0/SEG37 C+—+

Caution 1.
Caution 2.

Remark 1.
Remark 2.

P24/SCK00/SCLO0/SEG36 O~
P23/TI07/TO07/SEG35 O~—|
P22/TI04/TO04/SEG34 O~—

P21/ANI21/SEG33 O~—=
P20/ANI20/SEG32 O~
P143/ANI19/SEG31 O~—"
P142/ANI18/SEG30 O+—
P141/ANI17/SEG29 O+
P140/ANI16/SEG28 O+—
Urecc O—

UVsus O——

UDM O=—]

UDP O«—+

AVop O—

AVss O—

61
62
63
64
65
66
67
68
69
70
71
72
73

75
76
77
78
79
80

O
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(Top View)
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P152/ANI2 Qw—n|

P151/ANI1/AVREFM O=—-| N

P150/ANIO/AVRerp Om—r W

P130 O=—- »
P46/ANO1 O=——r{ 00
P45/ANO0 O=—{ @

P44/IVREFO0 O=——{ ~

P43/(INTP7)/IVCMPO O] o
P40/TOOLO/(TIO0)/(TO00) O] ©

RESET O— | &

P123/XT1 O—{ &

P137/INTPO O— | &5
P121/X1 O— ]

P124/XT2/EXCLKS O——| B
P122/X2/[EXCLK O——

REGC O— | &

Connect the REGC pin to Vss pin via a capacitor (0.47 to 1 uF).
Connect the UREGC pin to VSs pin via a capacitor (0.33 pF).

For pin identification, see 1.4 Pin Identification.

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

(PIOR).

Vsso O— K

Voo O——— &

P60/SCLAO/(TI01)/(TO01) Oe—r| 1
P61/SDAAO/(TI02)/(TO02) O—r{ N

P70/KR7/SEG12

P71/KR6/SEG13

P72/KR5/TKBO20/SEG14
P73/KR4/TKBO21/SEG15
P74/KR3/TKBO10/SEG16
P75/KR2/TKBO11/SEG17
P76/KR1/TKBOOO/SEG18
P77/KRO/TKBOO1/SEG19

P30/TI03/TO03/REMOOUT/SEG20

P31/INTP3/RTC1HZ/SEG21
P32/TI01/TO01/SEG22

P33/INTP4/SCK30/SCL30/SEG23
P34/SI30/RxD3/SDA30/SEG24

P35/SO30/TXD3/SEG25
P125/V/(TI06)/(TO06)

P126/CAPL/(TI04)/(TO04)

P127/CAPH/(TI03)/(TOO3)/(REMOOUT)

RO1UHO0409EJ0240 Rev.2.40
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CHAPTER 1 OUTLINE

1.3.2

80-pin products (without USB)

* 80-pin plastic LFQFP (fine pitch) (12 x 12 mm, 0.5 mm pitch)

P11/RxD2/SI20/SDA20/SEG41/VCOUTO C=—=
P10/INTP7/PCLBUZ0/SCK20/SCL20/SEG40 O—+]
P27/TI05/TO05/(INTP5)/PCLBUZ1/SEG39 O~
P26/SO00/TXDO/TOOLTXD/SEG38 O+
P25/S100/RXD0O/TOOLRXD/SDAO0/SEG37 O~—=

Caution

o
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P24/SCK00/SCLO0/SEG36 O«
P23/TI07/TO07/SEG35 O~—
P22/T104/TO04/SEG34 O~

P21/ANI21/SEG33 O=—+]
P20/ANI20/SEG32 O~
P143/ANI19/SEG31 O~
P142/ANI18/SEG30 O~—=
P141/ANI17/SEG29 O~
P140/ANI16/SEG28 O+—
P82 O

P83 O

P156/ANI6 O+—]
P155/ANI5 O~

AVop O———

AVss O—]
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RL78/L1C
(Top View)
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Connect the REGC pin to Vss pin via a capacitor (0.47 to 1 uF).

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

Remark 2. Functions in parentheses in the above figure can be assigned via settings in the peripheral I/O redirection register

(PIOR).

P70/KR7/SEG12

P71/KR6/SEG13

P72/KR5/TKBO20/SEG14
P73/KR4/TKBO21/SEG15
P74/KR3/TKBO10/SEG16
P75/KR2/TKBO11/SEG17
P76/KR1/TKBOOO/SEG18
P77/KRO/TKBOO01/SEG19

P30/TI03/TO03/REMOOUT/SEG20

P31/INTP3/RTC1HZ/SEG21
P32/TI01/TO01/SEG22

P33/INTP4/SCK30/SCL30/SEG23
P34/SI30/RxD3/SDA30/SEG24

P35/SO30/TXD3/SEG25
P125/VLs/(TI06)/(TO06)

P126/CAPL/(TI04)/(TO04)

P127/CAPH/(TI03)/(TOO03)/(REMOOUT)

RO1UHO0409EJ0240 Rev.2.40
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1.3.3  85-pin products (with USB)

@@ ®
OO O
OEHOEE® O
®®O

¢ ®©

¢ @ ©

)& @E

OEeOEOOO®G®OB
OGOEOO®EO®E®G
OO O®O®G

Pin Name Pin Name Pin Name Pin Name Pin Name
Al | COM7/SEG3 C1 | cCOM2 E1 | PO4/INTP2/SEG52 G1 | PO0O/SCK10/SCL10/ J1 | Vsso
SEG48
A2 | P51/SEG5 C2 | COM5/SEG1 E2 | PO5/TI02/TO02/SEG53 G2 | Vsso J2 | P11/RxD2/SI120/SDA20/
SEG41/VCOUTO
A3 | P70/KR7/SEG12 C3 | COM6/SEG2 E3 | PO6/INTP5/SEG54 G3 | P12/TxD2/SO20/SEG42/ J3 | P26/SO00/TxDO/
VCOUT1 TOOLTXD/SEG38
A4 | P73/KR4/TKBO21/SEG15 | C4 | P71/KR6/SEG13 E4 — G4 — J4 | P23/TI07/TO07/SEG35
A5 | P74/KR3/TKBO10/SEG16 | C5 | P76/KR1/TKBOOO/SEG18 | E5 — G5 — J5 | P20/ANI20/SEG32
A6 | P31/INTP3/RTC1HZ/ C6 | P77/KRO/TKBOO1/SEG19 | E6 — G6 — J6 | P141/ANI17/SEG29
SEG21
A7 | P33/INTP4/SCK30/SCL30/ | C7 | P34/SI30/RxD3/SDA30/ E7 — G7 — J7 | UREGC
SEG23 SEG24
A8 | P35/SO30/TxD3/SEG25 C8 | VL1 E8 | P40/TOOLO/(TI00)/(TO00) | G8 | P44/(SCK10)/(SCL10)/ J8 | UvBus
IVREFO
A9 | Vu4 C9 | P61/SDAA0/(TI02)/(TO02) | E9 | P137/INTPO G9 | P45/ANOO J9 | AVDD
A10 | P126/CAPL/(TI04)/(TO04) | C10 | Vpbpo E10 | P122/X2/EXCLK G10 | P123/XT1 J10 | P150/ANIO/AVREFP
Bl | COM4/SEGO D1 | COMO F1 | PO3/TIOO/TOOO/INTP1/ H1 | Vsso K1 | Vsso
SEG51
B2 | PS0/SEG4/INTP6 D2 | COM1 F2 | P02/SO10/TxD1/ H2 | Vsso K2 | P27/TI05/TO05/(INTP5)/
(PCLBUZ0)/SEG50 PCLBUZ1/SEG39
B3 | P52/SEG6 D3 | PO7/TI06/TO06/SEG55 F3 | PO1/SI10/RxD1/SDA10/ H3 | P10/INTP7/PCLBUZO/ K3 | P25/SI00/RxDO0/
SEG49 SCK20/SCL20/SEG40 TOOLRXD/SDAOO/SEG37
B4 | P72/KR5/TKBO20/SEG14 | D4 | COM3 F4 — H4 | P24/SCK00/SCL0O0/ K4 | P22/TI04/TO04/SEG34
SEG36
B5 | P75/KR2/TKBO11/SEG17 | D5 — F5 — H5 | P21/ANI21/SEG33 K5 | P143/ANI19/SEG31
B6 | P30/TI03/TO03/ D6 — F6 — H6 | P140/ANI16/SEG28 K6 | P142/ANI18/SEG30
REMOOUT/SEG20
B7 | P32/TI01/TO01/SEG22 D7 — F7 — H7 | P152/ANI2 K7 | UDM
B8 | P125/VL3/(T106)/(TO06) D8 | P60/SCLAO/(TI01)/(TO01) | F8 | P43/(INTP7)/(SI10)/ H8 | P46/ANO1 K8 | UDP
(RxD1)/(SDA10)/IVCMPO
B9 | VL2 D9 | REGC F9 | RESET H9 | P130 K9 | Avss
B10 | P127/CAPH/(TI03)/ D10 | P121/X1 F10 | Vsso H10 | P124/XT2/EXCLKS K10 | P151/ANI1/AVREFM
(TO03)/(REMOOUT)
RO1UHO0409EJ0240 Rev.2.40 RENESAS Page 9 of 1319
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RL78/L1C CHAPTER 1 OUTLINE

1.3.4  85-pin products (without USB)

@@ ®
OO O
OEHOEE® O
®®O

¢ ®©

¢ @ ©

)& @E

OEeOEOOO®G®OB
OGOEOO®EO®E®G
OO O®O®G

Pin Name Pin Name Pin Name Pin Name Pin Name
Al | COM7/SEG3 C1 | cCOM2 E1 | PO4/INTP2/SEG52 G1 | PO0O/SCK10/SCL10/ J1 | Vsso
SEG48
A2 | P51/SEG5 C2 | COM5/SEG1 E2 | PO5/TI02/TO02/SEG53 G2 | Vsso J2 | P11/RxD2/SI120/SDA20/
SEG41/VCOUTO
A3 | P70/KR7/SEG12 C3 | COM6/SEG2 E3 | PO6/INTP5/SEG54 G3 | P12/TxD2/SO20/SEG42/ J3 | P26/SO00/TxDO/
VCOUT1 TOOLTXD/SEG38
A4 | P73/KR4/TKBO21/SEG15 | C4 | P71/KR6/SEG13 E4 — G4 — J4 | P23/TI07/TO07/SEG35
A5 | P74/KR3/TKBO10/SEG16 | C5 | P76/KR1/TKBOOO/SEG18 | E5 — G5 — J5 | P20/ANI20/SEG32
A6 | P31/INTP3/RTC1HZ/ C6 | P77/KRO/TKBOO1/ E6 — G6 — J6 | P141/ANI17/SEG29
SEG21 SEG19
A7 | P33/INTP4/SCK30/ C7 | P34/SI30/RxD3/SDA30/ E7 — G7 — J7 | P82
SCL30/SEG23 SEG24
A8 | P35/SO30/TxD3/SEG25 C8 | Vi1 E8 | P40/TOOLO/(TI00)/(TO00) | G8 | P44/(SCK10)/(SCL10)/ J8 | P83
IVREFO
A9 | Vu4 C9 | P61/SDAA0/(TI02)/(TO02) | E9 | P137/INTPO G9 | P45/ANOO J9 | AVDD
A10 | P126/CAPL/(TI04)/(TO04) | C10 | Vpbpo E10 | P122/X2/EXCLK G10 | P123/XT1 J10 | P150/ANIO/AVREFP
Bl | COM4/SEGO D1 | COMO F1 | PO3/TIOO/TOOO/INTP1/ H1 | Vsso K1 | Vsso
SEG51
B2 | PS0/SEG4/INTP6 D2 | COM1 F2 | P02/SO10/TxD1/ H2 | Vsso K2 | P27/TI05/TO05/(INTP5)/
(PCLBUZ0)/SEG50 PCLBUZ1/SEG39
B3 | P52/SEG6 D3 | PO7/TI06/TO06/SEG55 F3 | PO1/SI10/RxD1/SDA10/ H3 | P10/INTP7/PCLBUZO/ K3 | P25/SI00/RxDO0/
SEG49 SCK20/SCL20/SEG40 TOOLRXD/SDAOO/SEG37
B4 | P72/KR5/TKBO20/SEG14 | D4 | COM3 F4 — H4 | P24/SCK00/SCL0O0/ K4 | P22/TI04/TO04/SEG34
SEG36
B5 | P75/KR2/TKBO11/SEG17 | D5 — F5 — H5 | P21/ANI21/SEG33 K5 | P143/ANI19/SEG31
B6 | P30/TI03/TO03/ D6 — F6 — H6 | P140/ANI16/SEG28 K6 | P142/ANI18/SEG30
REMOOUT/SEG20
B7 | P32/TI01/TO01/SEG22 D7 — F7 — H7 | P152/ANI2 K7 | P156/ANI6
B8 | P125/VL3/(T106)/(TO06) D8 | P60/SCLAO/(TI01)/(TO01) | F8 | P43/(INTP7)/(SI10)/ H8 | P46/ANO1 K8 | P155/ANI5
(RxD1)/(SDA10)/IVCMPO
B9 | VL2 D9 | REGC F9 | RESET H9 | P130 K9 | Avss
B10 | P127/CAPH/(TI03)/ D10 | P121/X1 F10 | Vsso H10 | P124/XT2/EXCLKS K10 | P151/ANI1/AVREFM
(TO03)/(REMOOUT)
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RL78/L1C CHAPTER 1 OUTLINE

1.35 100-pin products (with USB)

* 100-pin plastic LFQFP (fine pitch) (14 x 14 mm, 0.5 mm pitch)
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P11/RXD2/SI20/SDA20/SEGA1VCOUTO O~—»] 76 50 O P53/SEG7
P10/INTP7/PCLBUZ0/SCK20/SCL20/SEGA0 On—| 77 49 O P54/SEGS
P27/(TI05)/(TO0S)/(INTP5)/PCLBUZ1/SEG39 O~—] 78 48 O P55/SEGY
P26/SO00/TXDO/TOOLTXD/SEG38 G| 79 47 O P56/SEG10
P25/S100/RXDO/TOOLRXD/SDAOO/SEG37 O=—»] 80 46 O P57/SEG11
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Caution 1. Connect the REGC pin to Vss pin via a capacitor (0.47 to 1 pF).
Caution 2. Connect the UREGC pin to Vss pin via a capacitor (0.33 pyF).

Remark 1. For pin identification, see 1.4 Pin Identification.
Remark 2. Functions in parentheses in the above figure can be assigned via settings in the peripheral I/O redirection register
(PIOR).
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RL78/L1C CHAPTER 1 OUTLINE

1.3.6 100-pin products (without USB)

* 100-pin plastic LFQFP (fine pitch) (14 x 14 mm, 0.5 mm pitch)
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P27/(TI05)/(TOO5)/(INTP5)/PCLBUZ1/SEG39 O=~——| 78 48 O P55/SEGY
P26/SO00/TXDO/TOOLTXD/SEG38 e~ 79 a7 O P56/SEG10
P25/SI00/RXDO/TOOLRXD/SDAOO/SEG37 O=—] 80 46 O P57/SEG11
P24/SCKO0/SCLOO/SEG36 O | 81 45 O PTO/KR7/SEG12
P23/TI07/TO07/SEG35 O~——=| g2 44 O P71/KR6/SEG13
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Caution  Connect the REGC pin to VsSs pin via a capacitor (0.47 to 1 pF).

Remark 1. For pin identification, see 1.4 Pin Identification.
Remark 2. Functions in parentheses in the above figure can be assigned via settings in the peripheral I/O redirection register
(PIOR).

RO1UHO0409EJ0240 Rev.2.40 RENESAS Page 12 of 1319
Mar 22, 2024



RL78/L1C

CHAPTER 1 OUTLINE

1.4 Pin Identification

ANIO to ANI6,
ANI16 to ANI21
ANOO, ANO1
AVDD

AVREFM

AVREFP

AVss

CAPH, CAPL
COMO to COM7
EXCLK

EXCLKS

INTPO to INTP7

IVCMPO, IVCMP1
IVREFO, IVREF1

: Analog Input

: Analog Output
: Analog Power Supply

: Analog Reference Voltage

Minus

: Analog Reference Voltage

Plus

: Analog Ground
: Capacitor for LCD
: LCD Common Output

: External Clock Input

(Main System Clock)

: External Clock Input

(Subsystem Clock)

: External Interrupt Input
: Comparator Input

: Comparator Reference Input

SCLO0, SCL10, SCL20, SCL30
SDAAO, SDA0O, SDA10,
SDA20, SDA30

SEGO to SEG55

SI00, SI10, SI20, SI30
S0O00, SO10, SO20, SO30
TIOO to TIO7

TOO00 to TOO7

TKBOO00, TKBOO1, TKBO10,
TKBO11, TKBO20, TKBO21
TOOLO

TOOLRXD, TOOLTxD

UDM, UDP

UREGC

UvBuUS

TxDO to TxD3
VCOUTO, VCOUT1

. Serial Clock Output
: Serial Data Input/Output

: LCD Segment Output
. Serial Data Input

: Serial Data Output

: Timer Input

: Timer Output

: Data Input/Output for Tool
: Data Input/Output for

External Device

: USB Input/Output

. USB Regulator Capacitance

: USB Input/USB Power Supply
. Transmit Data

. Comparator Output

Mar 22, 2024

KRO to KR7 . Key Return VDDo, VDD1 . Power Supply
P00 to PO7 : Port0 VL1 to VL4 : LCD Power Supply
P10 to P17 : Portl Vsso, Vss1 : Ground
P20 to P27 : Port 2 X1, X2 : Crystal Oscillator
P30 to P37 : Port 3 (Main System Clock)
P40 to P46 . Port4 XT1, XT2 : Crystal Oscillator
P50 to P57 : Port5 (Subsystem Clock)
P60 to P62 : Port 6
P70 to P77 : Port7
P80 to P83 : Port8
P121 to P127 : Port 12
P130, P137 : Port 13
P140 to P143 : Port 14
P150 to P156 . Port 15
PCLBUZO0, PCLBUZ1 : Programmable Clock Output/
Buzzer Output
REGC . Regulator Capacitance
REMOOUT : Remote Control Output
RESET : Reset
RTC1HZ . Real-time Clock Correction
Clock (1 Hz) Output
RxDO to RxD3 . Receive Data
SCKO00, SCK10, . Serial Clock Input/Output
SCK20, SCK30
SCLAO : Serial Clock Input/Output
ROLUHO0409EJ0240 Rev.2.40 RRENESAS Page 13 of 1319



RL78/L1C

CHA

PTER 1 OUTLINE

1.5

151

SEGO to SEG6, SEG12 to SEG25,
SEG27 to SEG42, SEG48 to SEG55

Block Diagram

80/85-pin products (with USB)

TI00/TO00 ~=—

TI01/TO01 ~—

TI02/TO02 =—

TIO3/TO03 =—

TI04/TO04 =—

TIOS/TO0S5 =—

TI06/TO06 =—

TI07/TO07 -—

REMOOUT =—

TIMER ARRAY
UNITO (8 ch)
cho

ch1

REMOTE CARRIER

o o o o o o
= > > = > >
~ =) o IS w N

g

K= Ab converTER

[e— ANI2

[e——— AVrerr/ANIO

[e——— AVrerm/ANI1

K ANI6 to ANI2L

RL78 CPU CORE

MULTIPLIER &
DIVIDER,
MULITIPLY-
ACCUMULATOR

E : CODE FLASH MEMORY

§

PORT 0

i

PORT 1

i

PORT 2

i

PORT 3

PORT 4

U

PORT 5

i

PORT 6

U

PORT 7

i

PORT 12

K 8> P00 to P07

K 3" > P10to P12

K 8> P20to P27

K 5> P30to P35

5> P40, P43 to P46

K 3> P50to P52

K 2> P60, P61

(B> P00 P77

3" P125t0 P127
{ 2] P121to P124

E : DATA FLASH MEMORY

TKBOOO ::| -
T TIMER KB2_0
TKBO10
TKBO20
WINDOW
WATCHDOG
TIMER

LOW-SPEED

12- BIT INTERVAL

g8 88

g

ON-CHIP
OSCILLATOR TIMER
REAL-TIME
RTC1HZ =— CLOCK
SERIAL ARRAY
UNITO (4 ch)
RYDO —Lal UARTO
TXDO =——
RxD1——
ooy TR
SCKO00
100 CSI100
S000 <—1
SCK10 =—=f
S110 — = Csl10
so10
SCLOO =—
5500 =] 11IC00
SCL10=—
S0 ]
SERIAL ARRAY
UNITL (4 ch)
RxD2 —|
D2 UART2
RxD3 —|
= I
SCK20
5120 —1» Csl20
$020
SCK30
5130 —» CSI30
S030
SCL20=—]
SO0 =] 1IC20
SCL30=—]
SO0 =] 1IC30
LCD
CONTROLLER/
COMO to COM7 <§ DRIVER

Vi1 to Vie——
CAPH —
CAPL—

RAM SPACE
FOR LCD DATA

PORT 13

PORT 14

i

|

P130
P137

(2> P14010 P143

RAM
AVoo, AVss, TOOLRXD,
Voo Vsso TOOLTXD
<:> SERIAL le—= sDAAO
INTERFACE IICAO fe—»  sCLAO
BUZZER OUTPUT
e, DN > Pesun,
CLOCK OUTPUT PCLBUZ1
CONTROL
DATA TRANSFER
K]~ conTroL
EVENT LINK
K~ conTROLLER
= BCD
ADJUSTMENT
USB VOLTAGE
REGULATOR
CRC
Urece
je——» UDP
<:> USsB le— UDM

fe—— UVeus

U

PORT 15

KEY RETURN

i

|

P150 to P152

< 8] KROto KR7

POWER ON RESET/|
VOLTAGE
DETECTOR

POR/LVD
CONTROL

RESET CONTROL

K> ON-CHIP DEBUG TOOLO

SYSTEM
CONTROL

HIGH-SPEED
ON-CHIP
OSCILLATOR

[*— RESET

X1

[e—— X2/EXCLK
XT1
XT2/EXCLKS

VOLTAGE
REGULATOR

K | D/ACONVERTER

REGC

INTERRUPT
- CONTROL {B_] INTPO to INTP7

ANOO
ANO1

COMPARATOR
(1 ch)

COMPARATORO

g

— VCOUTO
IVCMPO
IVREFO

RO1UHO0409EJ0240 Rev.2.40

Mar 22, 2024

RRENESAS

Page 14 of 1319



RL78/L1C

CHAPTER 1 OUTLINE

1.5.2

80/85-pin products (without USB)

K= Aniz, ANis, ANIG
K| AID CONVERTER <E AnstoANizL

[+—— AVrerr/ANIO

[e———— AVrern/ANIL

E CODE FLASH MEMORY |

RL78 CPU CORE

PORT 0

i

K 8> P00 to PO7

PORT 1

§

K 3> P10to P12

PORT 2 P20 to P27

K

i

MULTIPLIER &
DIVIDER,
MULITIPLY- g
ACCUMULATOR DATA FLASH MEMORY

TIMER ARRAY
UNITO (8 ch)
Tioorreoo __
TI01/TOO01 =~—oy chl
TI02/TO02 ~—1 ch2
TI03/TO03 ~— ch3
TI04/TO04 <— cha @
TIO5/TO05 =—oy chs
TI06/TO06 ~—7 ché
TI07/TO07 ~— ch7
REMOOUT__
TKBOOO ::| @
TKBOOL TIMER KB2_0
TKBO10
TKBOIL TIMER KB2_1 K>
TKBO20
TKBO21 TIMER KB2_2 -
WINDOW
WATCHDOG K=
TIMER
LOW-SPEED
ON-CHIP 12- BI‘I_I:III\IA\IESRVAL C>
OSCILLATOR
REAL-TIME
RTC1HZ -—] CLOCK <:>
SERIAL ARRAY
UNITO (4 ch)
RXD0 — ol UARTO
TXDO *——|
RxD1—
YD1 UART1
SCK00
S100 Csl00 K=
SO00 =+—
SCK10 =—1+]
S110 — s Csl10
5010
SCL00 =—
a1 ]
SCL10 -—
SDA10<— lic10
SERIAL ARRAY
UNITL (4 ch)
RxD2 —|
e I
RxD3 —|
TxD3 UART3
SCK20
5120 ——t =] CsI20
5020 <:>
SCK30
S130 —1s CsI30
S030
SCL20 -—
Soma ] rem ]
SCL30 =—
Sors0—]
SEGO to SEG6, SEG12 to SEG25, \cD
SEG27 to SEG42, SEG48 to SEG55 CONTROLLER/
COMO to COM7< B DRIVER : :
Vi to Vie — RAM SPACE
CAPH— FOR LCD DATA
capL —

g

S
o Jmdrreene
ST
- PORT 6 K 7> P60, P61
- PORT 7 (8> P70to P77
SHEI T
P125 to P127
PORT 12
P121 to P124
P130
PORT 13
o [0

3

RAM

AVop, AVss, TOOLRXD,
Vooo  Vsso TOOLTXD

SDAAO
SCLAO

SERIAL
INTERFACE IICAQ {q——

0

BUZZER OUTPUT
CLOCK OUTPUT :
CONTROL

DATA TRANSFER
CONTROL
EVENT LINK
CONTROLLER
BCD
K~ ADJUSTMENT

PCLBUZO0,
PCLBUZ1

U

3

PORT 14 P140 to P143

|

P150 to P152,

K— PORT 15 P155, P156
K> KEYRETURN K 8 ] KROtoKR7
POWER ON RESET/ PORILVD
VOLTAGE CONTROL

DETECTOR
RESET CONTROL
K ON-CHIP DEBUG TOOLO
SYSTEM e e
CONTROL RESET
X1
HIGH-SPEED | |a—— X2/EXCLK
OSCILLATOR
XT2/EXCLKS
REGC

VOLTAGE
REGULATOR

INTERRUPT
- CONTROL {8 INTPO to INTP7
ANOO
K| D/ACONVERTER
_ ANOL
COMPARATOR
(1ch)
K= = vcouTo
COMPARATORO IVCMPO
IVREFO
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CHAPTER 1 OUTLINE

153

100-pin products (with USB)

]

ST
- PORT 1 K B> P10to P17
- PORT 2 K B> P20to P27
ST
o fepronns
D CONVERTER [GB]  ANIT6 to ANIZL - PORT 6 K2 peo, P61
[«———— AVrerr/ANIO
e AVrerw/ANIL - PORT 7 (B> P70to P77
(3> P12510 P127
RL78 CPU CORE - PORT 12
CODE FLASH MEMORY {7 P121 10 P124
MULTIPLIER & 130
DIVIDER, <:> L—_’
MULITIPLY- PORT 13 P137
ACCUMULATOR DATA FLASH MEMORY

g

PORT 14

i

2> P140to P143

TIMER ARRAY
UNITO (8 ch)
Tioorreoo __
TI01/TOO01 =~—oy ch1
TI02/TO02 ~—1 ch2
TI03/TO03 ~— ch3
TI04/TO04 =— cha @
TI05/TO05 =~—oy ch5
TI06/TO06 ~—7 ch6
TI07/TO07 ~—1 ch7
RemoouT __
TKBOOO
e ko
TKBO10
TKBOI1 TIMER KB2_1 -
TKBO20
TKBO21 TIMER KB2_2 -
WINDOW
WATCHDOG K
TIMER
LOW-SPEED
ON-GHIP 12- BIT INTERVAL @
" TIMER
OSCILLATOR
REAL-TIME
RTC1HZ -=— CLOCK <:>
SERIAL ARRAY
UNITO (4 ch)
RXD0 — ol UARTO
TXDO ——|
RxD1—
YD1 UART1
SCK00
SI00 Csloo <:>
SO00 <+—
SCK10 =—t =]
SI110 —+ Csl10
5010
SCLOO =—
a1 ]
SCL10 -—
SDA10 =— IIC10
SERIAL ARRAY
UNITL (4 ch)
RxD2 —
e I
RxD3 —
TxD3 UART3
SCK20 =—+]
5120 —}= CsI20
SCK30 =—+]
SI130 —1+ CsI30
S030
SCL20 =—
oo ]
SCL30 «+—
Sor0 =]
SEGO to SEG55 {56 LCD
CONTROLLER/
como to com? (B DRIVER -
Vi1 to Vi —— RAM SPACE
CAPH—— FOR LCD DATA
capL —

g

g O

U

3

U

RAM
AVoo, AVss, TOOLRxD,
Vooo, Vsso, TOOLTXD
Voor Vst
SERIAL le—= SDAAO
INTERFACE IICAO le—»  sCLAO
BUZZER OUTPUT
L oeeeemeee e II> PCLBUZ0,
CLOCK OUTPUT PCLBUZL
CONTROL
DATA TRANSFER
CONTROL
EVENT LINK
CONTROLLER
BCD
ADJUSTMENT
USB VOLTAGE
REGULATOR
CRC

Urecc

[«—= UDP

usB [«—= UDM

[@e—— UVeus

§

PORT 15

KEY RETURN

i

|

P150 to P156

K 8] KRO to KR7

POWER ON RESET/|
VOLTAGE
DETECTOR

POR/LVD
CONTROL

RESET CONTROL

Iﬁ

U

ON-CHIP DEBUG

TOOLO

SYSTEM
CONTROL

HIGH-SPEED
ON-CHIP
OSCILLATOR

RESET

X1
X2/EXCLK
XT1
XT2/EXCLKS

1M

VOLTAGE
REGULATOR
INTERRUPT

CONTROL

D/A CONVERTER

U

i

REGC

INTPO to INTP7

E

ANOO
ANO1

COMPARATOR
(2 ch)

COMPARATORO

g

COMPARATOR1

VCOUTO
IVCMPO
IVREFO

VCOUT1
IVCMP1
IVREF1

T
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154

TIMER ARRAY
UNITO (8 ch)
Tioorreoo __
TI01/TOO01 =~—oy ch1
TI02/TO02 ~—1 ch2
TI03/TO03 ~— ch3
TI04/TO04 =— cha @
TI05/TO05 =~—oy ch5
TI06/TO06 ~—7 ch6
TI07/TO07 ~—1 ch7
RemoouT __
TKBOOO
e ko
TKBO10
TKBOI1 TIMER KB2_1 -
TKBO20
TKBO21 TIMER KB2_2 -
WINDOW
WATCHDOG K
TIMER
LOW-SPEED
ON-GHIP 12- BIT INTERVAL @
" TIMER
OSCILLATOR
REAL-TIME
RTC1HZ -=— CLOCK <:>
SERIAL ARRAY
UNITO (4 ch)
RXD0 — ol UARTO
TXDO ——|
RxD1—
YD1 UART1
SCK00
SI00 Csloo <:>
SO00 <+—
SCK10 =—t =]
SI110 —+ Csl10
5010
SCLOO =—
a1 ]
SCL10 -—
SDA10 =— IIC10
SERIAL ARRAY
UNITL (4 ch)
RxD2 —
e I
RxD3 —
TxD3 UART3
SCK20 =—+]
5120 —}= CsI20
SCK30 =—+]
SI130 —1+ CsI30
S030
SCL20 =—
oo ]
SCL30 «+—
Sor0 =]
SEGO to SEG55 {56 LCD
CONTROLLER/
como to com? (B DRIVER -
Vi1 to Vi —— RAM SPACE
CAPH—— FOR LCD DATA
capL —

100-pin products (without USB)

KEJ ANzto ANIB
T Anisto ANI2L

[—— AVrerr/ANIO

A/D CONVERTER

[e————— AVrern/ANI1

RL78 CPU CORE

E CODE FLASH MEMORY |

PORT 0

U

PORT 1

J

PORT 2

J

PORT 3

U

PORT 4

J

PORT 5

)

PORT 6

U

PORT 7

U

PORT 8

8 P00 to PO7

3 P10 to P17

3 P20 to P27

SRNCANA:

8 P30 to P37

o
IS
S
5]
o
I
>

8 P50 to P57

d Y

P60, P61

]
N
=]
3
]
M
3

S

2 P80 to P83

MULTIPLIER &
DIVIDER,
MULITIPLY- g
ACCUMULATOR DATA FLASH MEMORY

g

PORT 12

PORT 13

i

E

P125 to P127
P121to P124
P130
P137

g

RAM

AVop, AVss, TOOLRXD,
Vooo,  Vsso, TOOLTXD
Voor  Vsst

]

SDAAO
SCLAO

SERIAL
INTERFACE IICAQ {g—s

BUZZER OUTPUT
CLOCK OUTPUT
CONTROL

PCLBUZO,
PCLBUZ1

=

U

3

-

DATA TRANSFER
CONTROL
EVENT LINK
CONTROLLER
BCD
ADJUSTMENT

PORT 14

U

PORT 15

U

KEY RETURN

|

P140 to P143

7> P150 to P156

K 8] KRO to KR7

POWER ON RESET/
VOLTAGE
DETECTOR

POR/LVD
CONTROL

RESET CONTROL

Iﬁ

ON-CHIP DEBUG

(= owenpocawe |

TOOLO

SYSTEM
CONTROL

HIGH-SPEED
ON-CHIP
OSCILLATOR

[*— RESET

X1

[e—— X2/EXCLK
XT1
XT2/EXCLKS

VOLTAGE
REGULATOR

U

INTERRUPT
controL QB

REGC

INTPO to INTP7

ANOO
D/A CONVERTER
K oneomemen [ 770
COMPARATOR
(2 ch)
— VCOUTO
COMPARATORO f#———— [VCMPO
K= —— IVREFO
— VCOUT1
COMPARATOR1 — IVCMP1
— IVREF1
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1.6 Outline of Functions

[80/85-pin, 100-pin products (with USB)]

(1/2)

Item

80/85-pin

100-pin

R5F110Mx/R5F110Nx (x = E to H, J)

R5F110Px (x = E to H, J)

Code flash memory (KB)

64 to 256

64 to 256

Data flash memory (KB)

8

8

RAM (KB)

8to 16 Note 1

8to 16 Note 1

Memory space

1MB

Main system clock

High-speed system clock

X1 (crystal/ceramic) oscillation, external main system clock input (EXCLK)

1to 20 MHz:VbD=2.7t03.6V, 1to 8 MHz: VDD =1.81t02.7V,1t0 4 MHz: VDD =1.6t0 1.8 V

High-speed on-chip
oscillator clock

HS (high-speed main) operation mode: 1 to 24 MHz (VbD = 2.7 to 3.6 V),
HS (high-speed main) operation mode: 1 to 16 MHz (VbD = 2.4 to 3.6 V),
LS (low-speed main) operation mode: 1 to 8 MHz (VDD = 1.8 to 3.6 V),
LV (low-voltage main) operation mode: 1 to 4 MHz (VbD = 1.6 to 3.6 V)

PLL clock

6, 12, 24 MHz Note 2: \/pp = 2.4 t0 3.6 V

Subsystem clock

XT1 (crystal) oscillation, external subsystem clock input (EXCLKS)
32.768 kHz (TYP.): VDD =1.6t0 3.6 V

Low-speed on-chip oscillator clock

15 kHz (TYP.): VDD = 1.6 t0 3.6 V

General-purpose register

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

Minimum instruction execution time

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

0.04167 ps (PLL clock: fPLL = 48 MHz/fiH = 24 MHz Note 2 gperation)

0.05 ps (High-speed system clock: fmx = 20 MHz operation)

30.5 ps (Subsystem clock: fsus = 32.768 kHz operation)

Instruction set

« Data transfer (8/16 bits)

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

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

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

1/0O port Total 59 7
CMOS I/0 51 69
CMOS input 5 5
CMOS output 1 1
N-ch open-drain 1/O 5 5
(6 V tolerance)

Timer 16-bit timer TAU

8 channels (with 1 channel remote control output function) (Timer outputs: 8, PWM outputs: 7 Note 3)

16-bit timer KB2

3 channels (PWM outputs: 6)

Watchdog timer 1 channel
12-bit interval timer 1 channel
Real-time clock 2 1 channel
RTC output 1
1 Hz (subsystem clock: fsus = 32.768 kHz)
Note 1. In the case of the 16 KB, this is about 15 KB when the self-programming function and data flash function are used (For

details, see CHAPTER 3).

Note 2. In the PLL clock 48 MHz operation, the system clock is 2/4/8 dividing ratio.
Note 3. The number of outputs varies, depending on the setting of channels in use and the number of the master.

RO1UHO0409EJ0240 Rev.2.40
Mar 22, 2024

RRENESAS

Page 18 of 1319



RL78/L1C CHAPTER 1 OUTLINE

(2/12)
80/85-pin 100-pin
Item
R5F110Mx/R5F110Nx (x = E to H, J) R5F110Px (x = E to H, J)
Clock output/buzzer output 2 2
* 2.44 kHz, 4.88 kHz, 9.76 kHz, 1.25 MHz, 2.5 MHz, 5 MHz, 10 MHz
(Main system clock: fMAIN = 20 MHz operation)
« 256 Hz, 512 Hz, 1.024 kHz, 2.048 kHz, 4.096 kHz, 8.192 kHz, 16.384 kHz, 32.768 kHz
(Subsystem clock: fsus = 32.768 kHz operation)
8/12-bit resolution A/D converter 9 channels 13 channels
D/A converter 2 channels 2 channels
Comparator 1 channel 2 channels
Serial interface « Simplified SPI (CSI): 1 channel/lUART (UART supporting LIN-bus): 1 channel/simplified 12C: 1
channel
« Simplified SPI (CSI): 1 channel/lUART: 1 channel/simplified 12C: 1 channel
« Simplified SPI (CSI): 1 channel/lUART: 1 channel/simplified 12C: 1 channel
« Simplified SPI (CSI): 1 channel/lUART: 1 channel/simplified 12C: 1 channel
12C bus 1 channel ‘ 1 channel
usB Function 1 channel
LCD controller/driver Internal voltage boosting method, capacitor split method, and external resistance division method
are switchable.
Segment signal output 44 (40) Note 1 ‘ 56 (52) Note 1
Common signal output 4 (8) Note 1
Data transfer controller (DTC) 32 sources 33 sources
Event link controller (ELC) Event input: 30, Event trigger output: 22 Event input: 31, Event trigger output: 22
Vectored interrupt Internal 36 37
sources External 9 9
Key interrupt 8 8
Reset « Reset by RESET pin
« Internal reset by watchdog timer
« Internal reset by power-on-reset
« Internal reset by voltage detector
« Internal reset by illegal instruction execution Note 2
« Internal reset by RAM parity error
« Internal reset by illegal-memory access
Power-on-reset circuit « Power-on-reset: 1.51 + 0.03 V
« Power-down-reset: 1.50 + 0.03 V
Voltage detector « Rising edge: 1.67 V to 3.13 V (12 stages)
« Falling edge: 1.63 V to 3.06 V (12 stages)
On-chip debug function Provided
Power supply voltage VDD =1.6t0 3.6 V (TA = -40 to +85°C)
VDD =2.4t0 3.6 V (TA = -40 to +105°C)
Operating ambient temperature TA =-40 to +85°C (A: Consumer applications), TA = -40 to +105°C (G: Industrial applications)

Note 1. The number in parentheses indicates the number of signal outputs when 8 coms are used.

Note 2. The illegal instruction is generated when instruction code FFH is executed.
Reset by the illegal instruction execution not is issued by emulation with the in-circuit emulator or on-chip debug
emulator.
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[80/85-pin, 100-pin products (without USB)] 1/2)

Item

80/85-pin 100-pin

R5F111Mx/R5F111Nx (x = E to H, J) R5F111Px (x = E to H, J)

Code flash memory (KB)

64 to 256 64 to 256

Data flash memory (KB)

8 8

RAM (KB)

8to 16 Note 1 8to 16 Note 1

Memory space

1MB

Main system clock

High-speed system clock

X1 (crystal/ceramic) oscillation, external main system clock input (EXCLK)
1to 20 MHz: Vbb=2.7t03.6 V,1t0o 8 MHz: Vbb=1.8t02.7V,1t0 4 MHz: VDD =1.6t0 1.8V

High-speed on-chip
oscillator clock

HS (high-speed main) operation mode: 1 to 24 MHz (VDD = 2.7 to 3.6 V),
HS (high-speed main) operation mode: 1 to 16 MHz (VDD =2.4t0 3.6 V,
LS (low-speed main) operation mode: 1 to 8 MHz (VDD = 1.8 to 3.6 V),
LV (low-voltage main) operation mode: 1 to 4 MHz (VpbD = 1.6 to 3.6 V)

Subsystem clock

XT1 (crystal) oscillation, external subsystem clock input (EXCLKS)
32.768 kHz (TYP.): VDD =1.6t0 3.6 V

Low-speed on-chip oscillator clock

15 kHz (TYP.): VoD = 1.6 10 3.6 V

General-purpose register

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

Minimum instruction execution time

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

0.05 ps (High-speed system clock: fmx = 20 MHz operation)

30.5 ps (Subsystem clock: fsus = 32.768 kHz operation)

Instruction set

« Data transfer (8/16 bits)

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

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

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

1/0 port Total 63 81
CMOS 1/0 55 73
CMOS input 5 5
CMOS output 1 1
N-ch open-drain I/O ) )
(6 V tolerance)

Timer 16-bit timer TAU

8 channels (with 1 channel remote control output function) (Timer outputs: 8, PWM outputs: 7 Note 2)

16-bit timer KB2

3 channels (PWM outputs: 6)

Watchdog timer 1 channel
12-bit interval timer 1 channel
Real-time clock 2 1 channel
RTC output 1
1 Hz (subsystem clock: fsuB = 32.768 kHz)
Note 1. In the case of the 16 KB, this is about 15 KB when the self-programming function and data flash function are used (For

details, see CHAPTER 3).

Note 2. The number of outputs varies, depending on the setting of channels in use and the number of the master.
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(2/12)
80/85-pin 100-pin
Item
R5F111Mx/R5F111Nx (x = E to H, J) R5F111Px (x =E to H, J)
Clock output/buzzer output 2 2
* 2.44 kHz, 4.88 kHz, 9.76 kHz, 1.25 MHz, 2.5 MHz, 5 MHz, 10 MHz
(Main system clock: fMAIN = 20 MHz operation)
« 256 Hz, 512 Hz, 1.024 kHz, 2.048 kHz, 4.096 kHz, 8.192 kHz, 16.384 kHz, 32.768 kHz
(Subsystem clock: fsus = 32.768 kHz operation)
8/12-bit resolution A/D converter 11 channels 13 channels
D/A converter 2 channels 2 channels
Comparator 1 channel 2 channels
Serial interface « Simplified SPI (CSI): 1 channel/UART (UART supporting LIN-bus): 1 channel/simplified 12C: 1
channel
« Simplified SPI (CSI): 1 channel/lUART: 1 channel/simplified 12C: 1 channel
« Simplified SPI (CSI): 1 channel/lUART: 1 channel/simplified 12C: 1 channel
« Simplified SPI (CSI): 1 channel/lUART: 1 channel/simplified 12C: 1 channel
12C bus 1 channel ‘ 1 channel
LCD controller/driver Internal voltage boosting method, capacitor split method, and external resistance division method
are switchable.
Segment signal output 44 (40) Note 1 ’ 56 (52) Note 1
Common signal output 4 (8) Note 1
Data transfer controller (DTC) 30 sources 31 sources
Event link controller (ELC) Event input: 30, Event trigger output: 22 Event input: 31, Event trigger output: 22
Vectored interrupt Internal 32 33
sources External 9 9
Key interrupt 8 8
Reset « Reset by RESET pin
« Internal reset by watchdog timer
« Internal reset by power-on-reset
« Internal reset by voltage detector
« Internal reset by illegal instruction execution Note 2
« Internal reset by RAM parity error
« Internal reset by illegal-memory access
Power-on-reset circuit « Power-on-reset: 1.51 + 0.03 V
* Power-down-reset: 1.50 + 0.03 V
Voltage detector « Rising edge: 1.67 V to 3.13 V (12 stages)
« Falling edge: 1.63 V to 3.06 V (12 stages)
On-chip debug function Provided
Power supply voltage VDD =1.6t0 3.6 V (TA = -40 to +85°C)
VDD =2.410 3.6 V (TA = -40 to +105°C)
Operating ambient temperature TA =-40 to +85°C (A: Consumer applications), TA = -40 to +105°C (G: Industrial applications)
Note 1. The number in parentheses indicates the number of signal outputs when 8 coms are used.
Note 2. The illegal instruction is generated when instruction code FFH is executed.
Reset by the illegal instruction execution not is issued by emulation with the in-circuit emulator or on-chip debug
emulator.
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CHAPTER 2 PIN FUNCTIONS

2.1 Port Function

Pin 1/O buffer power supplies depend on the product. The relationship between these power supplies and the pins is

shown below.

Table 2 - 1 Pin 1/O Buffer Power Supplies

(1) 80/85-pin products (with USB)

Power Supply

Corresponding Pins

VDDO * Port pins other than P150 to P152
* Pins other than port pins

AVDD » P150 to P152

UVBus * UDP, UDM, UREGC

(2) 80/85-pin products (without USB)

Power Supply

Corresponding Pins

\VDDO * Port pins other than P150 to P152, P155, and P156
* Pins other than port pins
AVDD « P150 to P152, P155, and P156

(3) 100-pin products (with USB)

Power Supply

Corresponding Pins

VDDo, VDD1 * Port pins other than P150 to P156
* Pins other than port pins

AVDD * P150 to P156

UVBUS * UDP, UDM, UREGC

(4) 100-pin products (without USB)

Power Supply

Corresponding Pins

VDDO, VDD1 * Port pins other than P150 to P156
* Pins other than port pins
AVDD « P150 to P156

Caution Set VDDo and VDD1 to the same potential.

Setting in each port I/O, buffer, pull-up resistor is also valid for alternate functions.
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2.1.1  80/85-pin products (with USB)
(1/3)
Function ) After Reset . .
Pin Type 110 Alternate Function Function
Name Release
P00 8-5-10 lfe} Digital input | SCK10/SCL10/SEG48 | Port 0.
PO1 invalid Note 1 | <11 9/RxD1/SDAL0/ 8-bit I/O port.
SEG49 Input/output can be specified in 1-bit units.
Use of an on-chip pull-up resistor can be specified by a
P02 7-5-10 S010/TxD1/ . ;
software setting at input port.
(PCLBUZO0)/SEG50 .
Input of POO and P01 can be set to TTL input buffer.
PO3 7-5-4 TI00/TOOO/INTPL/ Output of POO to P02 can be set to N-ch open-drain
SEGS51 output (VDD tolerance).
P04 INTP2/SEG52
P05 TI02/TO02/SEG53
P06 INTP5/SEG54
PO7 TI06/TO06/SEG55
P10 8-5-10 lfe} Digital input | INTP7/PCLBUZ0/ Port 1.
invalid Note 1 | SCK20/SCL20/SEG40 | 3-bit I/O port.
P11 RxD2/SI20/SDA20/ Input/output can be specified in 1-bit units.
SEG41/VCOUTO Use of an on-chip pull-up resistor can be specified by a
software setting at input port.
P12 7-5-10 TxD2/SO20/SEG42 .
Input of P10 and P11 can be set to TTL input buffer.
Output of P10 to P12 can be set to N-ch open-drain
output (VDD tolerance).
P20 7-10-3 1/0 Analog input | ANI20/SEG32 Port 2.
P21 ANI21/SEG33 8-bit 1/O port.
— Input/output can be specified in 1-bit units.
P22 7-5-4 Digital input | TIO4/TO04/SEG34 . ) i
invalid Note 1 Use of an on-chip pull-up resistor can be specified by a
P23 mnval TI07/TO07/SEG35 software setting at input port.
P24 8-5-10 SCKO00/SCLO0/SEG36 | P20 and P21 can be set to analog input Note 2,
P25 SI100/RXDO/TOOLRxD/ | Input of P24 and P25 can be set to TTL input buffer.
SDAOO/SEG37 Output of P24 to P26 can be set to N-ch open-drain
P26 7510 SO00/TXDOTOOLTxD/ | OUtPut (VD tolerance).
SEG38
P27 7-5-4 TIO5/TOO5/(INTP5)/
PCLBUZ1/SEG39
Note 1. “Digital input invalid” refers to the state in which all the digital outputs, digital inputs, and LCD outputs are disabled.
Note 2. Each pin can be specified as either digital or analog by setting port mode control register x (PMCx) (Can be specified in
1-bit units).
Remark  Functions in parentheses in the above figure can be assigned via settings in the peripheral I/O redirection register

(PIOR).
For details, see Figure 4 - 8 Format of Peripheral I/O redirection register (PIOR).
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(2/3)
Function . After Reset . .
Pin Type 110 Alternate Function Function
Name Release
P30 7-5-4 110 Digital input | TIO3/TO03/REMOOQUT!/ | Port 3.
invalid Note 1 | SEG20 6-bit I/O port.
P31 INTP3/RTC1HZ/SEG21 | Input/output can be specified in 1-bit units.
Use of an on-chip pull-up resistor can be specified by a
P32 TI01/TO01/SEG22 software setting.
P33 8-5-10 INTP4/SCK30/SCL30/s | Input of P33 and P34 can be set to TTL input buffer.
EG23 Output of P33 to P35 can be set to N-ch open-drain
P34 SI30/RxD3/SDA30/ | OUtPut (VoD tolerance).
SEG24
P35 7-5-10 SO30/TXD3/SEG25
P40 7-1-3 /0 Input port TOOLO/(TIO0)/(TO00) | Port 4.
P43 8-3-4 (INTP7)/IVCMPO 5-bit 1/O port.
Input/output can be specified in 1-bit units.
P44 IVREFO . . -
Use of an on-chip pull-up resistor can be specified by a
P45 7-4-1 ANOO software setting at input port.
P46 ANO1 P43 to P46 can be set to analog input Note 2,
P50 7-5-4 lfe} Digital input | SEG4/INTP6 Port 5.
P51 invalid Note 1 | o5 3-bit 1/0 port.
Input/output can be specified in 1-bit units.
P52 SEG6 ) ) -
Use of an on-chip pull-up resistor can be specified by a
software setting at input port.
P60 12-1-3 1/0 Input port SCLAO/(TI01)/(TO01) Port 6.
P61 SDAAO/(TI02)/(TO02) | 2-Pit /O port.
Input/output can be specified in 1-bit units.
Output of P60 and P61 can be set to N-ch open-drain
output (6 V tolerance).
P70 7-5-4 lfe} Digital input | KR7/SEG12 Port 7.
P71 invalid Note 1 | K R6/SEG13 8-bit I/0 port.
Input/output can be specified in 1-bit units.
P72 KR5/TKBO20/SEG14 ) . »
Use of an on-chip pull-up resistor can be specified by a
P73 KRA4/TKBO21/SEG15 | goftware setting at input port.
P74 KR3/TKBO10/SEG16
P75 KR2/TKBO11/SEG17
P76 KR1/TKBOOO/SEG18
P77 KRO/TKBOO01/SEG19
Note 1. “Digital input invalid” refers to the state in which all the digital outputs, digital inputs, and LCD outputs are disabled.
Note 2. Each pin can be specified as either digital or analog by setting port mode control register x (PMCx) (Can be specified in
1-bit units).
Remark  Functions in parentheses in the above figure can be assigned via settings in the peripheral I/O redirection register

(PIOR).

For details, see Figure 4 - 8 Format of Peripheral I/O redirection register (PIOR).
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(3/3)
Function . After Reset . .
Pin Type 110 Alternate Function Function
Name Release
P121 2-2-1 1/0 Input port X1 Port 12.
P122 X2/EXCLK 3-bit I/0 port and 4-bit input only port.
For only P125 to P127, input/output can be specified.
P123 XT1 . .
For only P125 to P127, use of an on-chip pull-up resistor
P124 XT2/EXCLKS can be specified by a software setting at input port.
P125 7-5-6 110 Digital input | VL3/(TI06)/(TO06)
P126 7-5-5 invalid Not© 1 | cAp| /(TI04)/(TO04)
pP127 CAPH/(TI03)/(TO03)/
(REMOOUT)
P130 1-1-2 Output | Output port | — Port 13.
pP137 2-1-2 Input | Input port INTPO 1-bit output port and 1-bit input port.
P140 7-10-3 lfe} Analog input | ANI16/SEG28 Port 14.
P141 ANI17/SEG29 4-bit I/O port.
Input/output can be specified in 1-bit units.
P142 ANI18/SEG30 ) ) .
Use of an on-chip pull-up resistor can be specified by a
P143 ANI19/SEG31 software setting at input port.
P140 to P143 can be set to analog input Note 2,
P150 4-3-3 1/0 Analog input | ANIO/AVREFP Port 15.
P151 ANIZ/AVREFM 3-bit /O port.
Input/output can be specified in 1-bit units.
P152 ANI2 )
P150 to P152 can be set to analog input Note 3,
RESET 2-1-1 Input | — — Input-only pin for external reset.
Connect to VDD directly or via a resistor when external
reset is not used.
COMOto |18-5-1 Output | Output port | — COM-only pin.
COM3
COM4 SEGO
COM5 SEG1
COM6 SEG2
COM7 SEG3
UVBus 17-11-1 Input | — — USB cable connection monitor pin and positive power
(products supply pin for the USB transceiver.
with USB) Connect to the VBUS pin of the USB bus.
UDM 18-11-1 1/0 — — D- 1/O pin of the USB port.
(products Connect to the D- pin of the USB bus.
with USB)
UDP — D+ 1/O pin of the USB port.
(products Connect to the D+ pin of the USB bus.
with USB)
Note 1. “Digital input invalid” refers to the state in which all the digital outputs, digital inputs, and LCD outputs are disabled.
Note 2. Each pin can be specified as either digital or analog by setting port mode control register x (PMCx) (Can be specified in
1-bit units).
Note 3. Setting digital or analog to each pin can be done in A/D port configuration register (ADPC).
Remark  Functions in parentheses in the above figure can be assigned via settings in the peripheral I/O redirection register

(PIOR).
For details, see Figure 4 - 8 Format of Peripheral I/O redirection register (PIOR).
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CHAPTER 2 PIN FUNCTIONS

2.1.2  80/85-pin products (without USB)
(1/3)
Function ) After Reset . .
Pin Type 110 Alternate Function Function
Name Release
P00 8-5-10 lfe} Digital input | SCK10/SCL10/SEG48 | Port 0.
PO1 invalid Note 1 | 5110/RxD1/SDA10/ 8-bit I/O port.
SEG49 Input/output can be specified in 1-bit units.
Use of an on-chip pull-up resistor can be specified by a
P02 7-5-10 S010/TxD1/ . ;
software setting at input port.
(PCLBUZO0)/SEG50 .
Input of POO and P01 can be set to TTL input buffer.
PO3 7-5-4 TI00/TOOO/INTPL/ Output of POO to P02 can be set to N-ch open-drain
SEGS51 output (VDD tolerance).
P04 INTP2/SEG52
P05 TI02/TO02/SEG53
P06 INTP5/SEG54
PO7 TI06/TO06/SEG55
P10 8-5-10 lfe} Digital input | INTP7/PCLBUZ0/ Port 1.
invalid Note 1 | SCK20/SCL20/SEG40 | 3-bit I/O port.
P11 RxD2/SI20/SDA20/ Input/output can be specified in 1-bit units.
SEG41/VCOUTO Use of an on-chip pull-up resistor can be specified by a
software setting at input port.
P12 7-5-10 TxD2/SO20/SEG42 .
Input of P10 and P11 can be set to TTL input buffer.
Output of P10 to P12 can be set to N-ch open-drain
output (VDD tolerance).
P20 7-10-3 1/0 Analog input | ANI20/SEG32 Port 2.
P21 ANI21/SEG33 8-bit 1/O port.
— Input/output can be specified in 1-bit units.
P22 7-5-4 Digital input | TIO4/TO04/SEG34 . . -
invalid Note 1 Use of an on-chip pull-up resistor can be specified by a
P23 mnval TI07/TO07/SEG35 software setting at input port.
P24 8-5-10 SCKO00/SCLO0/SEG36 | P20 and P21 can be set to analog input Note 2,
P25 SI100/RXDO/TOOLRxD/ | Input of P24 and P25 can be set to TTL input buffer.
SDAOO/SEG37 Output of P24 to P26 can be set to N-ch open-drain
P26 7510 SO00/TXDOTOOLTxD/ | OUtPut (VD tolerance).
SEG38
P27 7-5-4 TIO5/TOO5/(INTP5)/
PCLBUZ1/SEG39
Note 1. “Digital input invalid” refers to the state in which all the digital outputs, digital inputs, and LCD outputs are disabled.
Note 2. Each pin can be specified as either digital or analog by setting port mode control register x (PMCx) (Can be specified in
1-bit units).
Remark  Functions in parentheses in the above figure can be assigned via settings in the peripheral I/O redirection register

(PIOR).

For details, see Figure 4 - 8 Format of Peripheral I/O redirection register (PIOR).
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RL78/L1C

CHAPTER 2 PIN FUNCTIONS

(2/3)
Function . After Reset . .
Pin Type 110 Alternate Function Function
Name Release
P30 7-5-4 1/0 Digital input | TIO3/TO03/REMOOQUT/ | Port 3.
invalid Note 1 | SEG20 6-bit I/O port.
P31 INTP3/RTC1HZ/SEG21 | Input/output can be specified in 1-bit units.
Use of an on-chip pull-up resistor can be specified by a
P32 TI01/TO01/SEG22 software setting.
P33 8-5-10 INTP4/SCK30/SCL30/s | Input of P33 and P34 can be set to TTL input buffer.
EG23 Output of P33 to P35 can be set to N-ch open-drain
P34 SI30/RxD3/SDA30/ | OUtPut (VoD tolerance).
SEG24
P35 7-5-10 SO30/TXD3/SEG25
P40 7-1-3 /0 Input port TOOLO/(TIO0)/(TO00) | Port 4.
P43 8-3-4 (INTP7)/IVCMPO 5-bit 1/O port.
Input/output can be specified in 1-bit units.
P44 IVREFO . . -
Use of an on-chip pull-up resistor can be specified by a
P45 7-4-1 ANOO software setting at input port.
P46 ANO1 P43 to P46 can be set to analog input Note 2,
P50 7-5-4 lfe} Digital input | SEG4/INTP6 Port 5.
P51 invalid Note 1 | o5 3-bit 1/0 port.
Input/output can be specified in 1-bit units.
P52 SEG6 ) ) -
Use of an on-chip pull-up resistor can be specified by a
software setting at input port.
P60 12-1-3 1/0 Input port SCLAO/(TI01)/(TO01) Port 6.
P61 SDAAO/(TI02)/(TO02) | 2-Pit /O port.
Input/output can be specified in 1-bit units.
Output of P60 and P61 can be set to N-ch open-drain
output (6 V tolerance).
P70 7-5-4 lfe} Digital input | KR7/SEG12 Port 7.
P71 invalid Note 1 | pe/SEG13 8-bit 1/0 port.
Input/output can be specified in 1-bit units.
P72 KR5/TKBO20/SEG14 ) . »
Use of an on-chip pull-up resistor can be specified by a
P73 KRA4/TKBO21/SEG15 | goftware setting at input port.
P74 KR3/TKBO10/SEG16
P75 KR2/TKBO11/SEG17
P76 KR1/TKBOOO/SEG18
P77 KRO/TKBOO01/SEG19
P82 7-1-3 110 — Port 8.
P83 2-bit I/O port.
Input/output can be specified in 1-bit units.
o Use of an on-chip pull-up resistor can be specified by a
software setting at input port.
Note 1. “Digital input invalid” refers to the state in which all the digital outputs, digital inputs, and LCD outputs are disabled.
Note 2. Each pin can be specified as either digital or analog by setting port mode control register x (PMCx) (Can be specified in
1-bit units).
Remark  Functions in parentheses in the above figure can be assigned via settings in the peripheral I/O redirection register

(PIOR).
For details, see Figure 4 - 8 Format of Peripheral I/O redirection register (PIOR).
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RL78/L1C CHAPTER 2 PIN FUNCTIONS
(3/3)
Function . After Reset . .
Pin Type 110 Alternate Function Function
Name Release
P121 2-2-1 1/0 Input port X1 Port 12.
P122 X2/EXCLK 3-bit I/O port and 4-bit input only port.
For only P125 to P127, input/output can be specified.
P123 XT1 . .
For only P125 to P127, use of an on-chip pull-up resistor
P124 XT2/EXCLKS can be specified by a software setting at input port.
P125 7-5-6 lfe} Digital input | VL3/(T106)/(TO06)
P126 7-5-5 invalid Note 1 | cApy /(T104)/(TO04)
P127 CAPH/(TI103)/(TO03)/
(REMOOUT)
P130 1-1-2 Output | Output port | — Port 13.
P137 2-1-2 Input Input port INTPO 1-bit output port and 1-bit input port.
P140 7-10-3 /10 Analog input | ANI16/SEG28 Port 14.
P141 ANI17/SEG29 4-bit 1/O port.
Input/output can be specified in 1-bit units.
P142 ANI18/SEG30 . . -
Use of an on-chip pull-up resistor can be specified by a
P143 ANI19/SEG31 software setting at input port.
P140 to P143 can be set to analog input Note 2,
P150 4-3-3 1/0 Analog input | ANIO/AVREFP Port 15.
P151 ANI1/AVREFM 5-bit 1/O port.
Input/output can be specified in 1-bit units.
P152 ANI2 .
P150 to P152, P155, and P156 can be set to analog input
P155 ANI5 Note 3
P156 ANI6
RESET 2-1-1 Input | — — Input-only pin for external reset.
Connect to VDD directly or via a resistor when external
reset is not used.
COMOto |18-5-1 Output | Output port | — COM-only pin.
COM3
COM4 SEGO
COM5 SEG1
COM6 SEG2
COoM7 SEG3
Note 1. “Digital input invalid” refers to the state in which all the digital outputs, digital inputs, and LCD outputs are disabled.
Note 2. Each pin can be specified as either digital or analog by setting port mode control register x (PMCx) (Can be specified in
1-bit units).
Note 3. Setting digital or analog to each pin can be done in A/D port configuration register (ADPC).
Remark  Functions in parentheses in the above figure can be assigned via settings in the peripheral I/O redirection register

(PIOR).

For details, see Figure 4 - 8 Format of Peripheral I/O redirection register (PIOR).
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2.1.3 100-pin products (with USB)
(1/3)
Function . After Reset . .
Pin Type 110 Alternate Function Function
Name Release
P00 8-5-10 /0 | Digital input | SCK10/SCL10/SEG48 | Port 0.
PO1 invalid Note 1 | <11 9/RxD1/SDAL0/ 8-bit I/O port.
SEG49 Input/output can be specified in 1-bit units.
Use of an on-chip pull-up resistor can be specified by a
P02 7-5-10 S010/TxD1/ . ;
software setting at input port.
(PCLBUZO0)/SEG50 .
Input of POO and P01 can be set to TTL input buffer.
PO3 7-5-4 TI00/TOOO/INTPL/ Output of POO to P02 can be set to N-ch open-drain
SEGS51 output (VDD tolerance).
P04 INTP2/SEG52
P05 TI02/TO02/SEG53
P06 INTP5/SEG54
PO7 TI06/TO06/SEG55
P10 8-5-10 /0 | Digital input | INTP7/PCLBUZ0/ Port 1.
invalid Note 1 | SCK20/SCL20/SEG40 | 8-bit I/O port.
P11 RxD2/SI20/SDA20/ Input/output can be specified in 1-bit units.
SEG41/VCOUTO Use of an on-chip pull-up resistor can be specified by a
software setting at input port.
P12 7-5-10 TxD2/SO20/SEG42 .
Input of P10 and P11 can be set to TTL input buffer.
P13 7-5-4 SEGA43 Output of P10 to P12 can be set to N-ch open-drain
P14 SEG44 output (VDD tolerance).
P15 SEG45
P16 SEG46
P17 SEG47
P20 7-10-3 /0 | Analog input | ANI20/SEG32 Port 2.
P21 ANI21/SEG33 8-bit /0 port.
—— Input/output can be specified in 1-bit units.
P22 7-5-4 Digital input | TIO4/TO04/SEG34 ) ) .
valid Note 1 Use of an on-chip pull-up resistor can be specified by a
P23 inval TI07/TO07/SEG35 software setting at input port.
P24 8-5-10 SCKO0/SCLO0/SEG36 | P20 and P21 can be set to analog input Note 2,
P25 SI00/RXDO/TOOLRxD/ | Input of P24 and P25 can be set to TTL input buffer.
SDAOO/SEG37 Output of P24 to P26 can be set to N-ch open-drain
P26 7-5-10 SO00/TXDO/TOOLTxD/ | OUtPut (VoD tolerance).
SEG38
P27 7-5-4 TIO5/TOO5/(INTP5)/
PCLBUZ1/SEG39
Note 1. “Digital input invalid” refers to the state in which all the digital outputs, digital inputs, and LCD outputs are disabled.
Note 2. Each pin can be specified as either digital or analog by setting port mode control register x (PMCx) (Can be specified in
1-bit units).
Remark  Functions in parentheses in the above figure can be assigned via settings in the peripheral I/O redirection register

(PIOR).
For details, see Figure 4 - 8 Format of Peripheral I/O redirection register (PIOR).
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(2/3)
Function . After Reset . .
Pin Type 110 Alternate Function Function
Name Release
P30 7-5-4 1/0 | Digital input | P30/TI03/TO03/ Port 3.
invalid Note 1 | REMOOUT/SEG20 8-bit 1/0 port.
P31 INTP3/RTC1HZ/SEG21 | Input/output can be specified in 1-bit units.
Use of an on-chip pull-up resistor can be specified by a
P32 TIOL/TO01/SEG22 software setting at input port.
P33 8-5-10 INTP4/SCK30/ScL30/ |Input of P33 and P34 can be set to TTL input buffer.
SEG23 Output of P33 to P35 can be set to N-ch open-drain
P34 SI30/RxD3/SDA30/ | OUtPut (VoD tolerance).
SEG24
P35 7-5-10 SO30/TXD3/SEG25
P36 7-5-4 SEG26
P37 SEG27
P40 7-1-3 1/0 Input port TOOLO/(TI00)/(TO00) Port 4.
P41 7-4-1 (TI07)/((TOO7)/IVREF1 | 7-bit /O port.
Input/output can be specified in 1-bit units.
P42 7-3-4 TI05/TO05/(SO10)/ . . -
Use of an on-chip pull-up resistor can be specified by a
(TxD1)/IVCMP1 . .
software setting at input port.
P43 8-3-4 (INTP7)/(SI10)/(RXD1)/ | p41 o P46 can be set to analog input Note 2,
(SDAL0)IVCMPO Input of P43 and P44 can be set to TTL input buffer.
P44 (SCK10)/(SCL10)/ Output of P42 to P44 can be set to N-ch open-drain
IVREFO output (VDD tolerance).
P45 7-4-1 ANOO
P46 ANO1
P50 7-5-4 1/0 Digital input | SEG4/INTP6 Port 5.
P51 invalid Note 1 | g 8-bit 1/0 port.
Input/output can be specified in 1-bit units.
P52 SEG6 ) . .
Use of an on-chip pull-up resistor can be specified by a
P53 SEG7 software setting at input port.
P54 SEG8
P55 SEG9
P56 SEG10
P57 SEG11
<R> P60 12-1-3 /0 | Input port SCLAO/(TI01)/(TO01) | Port 6.
P61 SDAAO/(TI02)/(TO02) | 2°bit I/O port.
Input/output can be specified in 1-bit units.
Output of P60 and P61 is N-ch open-drain output (6 V
tolerance).
Note 1. “Digital input invalid” refers to the state in which all the digital outputs, digital inputs, and LCD outputs are disabled.
Note 2. Each pin can be specified as either digital or analog by setting port mode control register x (PMCx) (Can be specified in
1-bit units).
Remark  Functions in parentheses in the above figure can be assigned via settings in the peripheral I/O redirection register
(PIOR).
For details, see Figure 4 - 8 Format of Peripheral I/O redirection register (PIOR).
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(313)
) . After Reset ) )
Function Name Pin Type 110 Alternate Function Function
Release
P70 7-5-4 lfe} Digital input KR7/SEG12 Port 7.
P71 invalid Note 1 KR6/SEG13 8-bit /O port.
Input/output can be specified in 1-bit units.

P72 KR5/TKBO20/SEG14 . . i

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

P73 KR4/TKBO21/SEG15 software setting at input port.

P74 KR3/TKBO10/SEG16

P75 KR2/TKBO11/SEG17

P76 KR1/TKBOOO/SEG18

P77 KRO/TKBOO1/SEG19

P121 2-2-1 Input Input port X1 Port 12.

P122 X2/EXCLK 3-bit I/0 port and 4-bit input only port.

For only P125 to P127, input/output can be specified.
p123 XT1 For only P125 to P127, use of an on-chip pull-up resistor
P124 XT2/EXCLKS can be specified by a software setting at input port.
P125 7-5-6 lfe} Digital input VL3/(TI106)/(TO06)

P126 755 invalid Nete 1 [ capy /(T104)/(TO04)
P127 CAPH/(T103)/(TO03)/
(REMOOUT)
P130 1-1-2 Output | Output port — Port 13.
P137 212 Input Input port INTPO 1-bit output port and 1-bit input port.
P140 7-10-3 110 Analog input ANI16/SEG28 Port 14.
P141 ANI17/SEG29 4-bit /0 port.

Input/output can be specified in 1-bit units.

P142 ANI18/SEG30

Use of an on-chip pull-up resistor can be specified by a
P143 ANI19/SEG31 software setting at input port.
P140 to P143 can be set to analog input Note 2,

P150 4-3-3 110 Analog input | ANIO/AVREFP Port 15.
P151 ANI1/AVREFM 7-bit 1/ port.
Input/output can be specified in 1-bit units.
P152 ANI2 .
P150 to P156 can be set to analog input Note 3,
P153 ANI3
P154 ANI4
P155 ANI5
P156 ANI6
RESET 2-1-1 Input — — Input-only pin for external reset.
Connect to VDD directly or via a resistor when external
reset is not used.
COMO to COM3 18-5-1 Output | Output port — COM-only pin.
CcOoM4 SEGO
COM5 SEG1
COM6 SEG2
COoMm7 SEG3
UVBUS 17-11-1 Input — — USB cable connection monitor pin and positive power
(products with USB) supply pin for the USB transceiver.
Connect to the VBUS pin of the USB bus.
UbDM 18-11-1 110 — — D- 1/O pin of the USB port.
(products with USB) Connect to the D- pin of the USB bus.
UDP — D+ 1/O pin of the USB port.
(products with USB) Connect to the D+ pin of the USB bus.
Note 1. “Digital input invalid” refers to the state in which all the digital outputs, digital inputs, and LCD outputs are disabled.
Note 2. Each pin can be specified as either digital or analog by setting port mode control register x (PMCx) (Can be specified in
1-bit units).

Note 3. Setting digital or analog to each pin can be done in A/D port configuration register (ADPC).

Remark  Functions in parentheses in the above figure can be assigned via settings in the peripheral I/O redirection register (PIOR).
For details, see Figure 4 - 8 Format of Peripheral I/O redirection register (PIOR).

RO1UHO0409EJ0240 Rev.2.40 RENESAS Page 31 of 1319
Mar 22, 2024



RL78/L1C
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2.1.4 100-pin products (without USB)
(1/3)
Function . After Reset . .
Pin Type 110 Alternate Function Function
Name Release
P00 8-5-10 /0 | Digital input | SCK10/SCL10/SEG48 | Port 0.
PO1 invalid Note 1 | 5110/RxD1/SDA10/ 8-bit I/O port.
SEG49 Input/output can be specified in 1-bit units.
Use of an on-chip pull-up resistor can be specified by a
P02 7-5-10 S010/TxD1/ . ;
software setting at input port.
(PCLBUZO0)/SEG50 .
Input of POO and P01 can be set to TTL input buffer.
PO3 7-5-4 TI00/TOOO/INTPL/ Output of POO to P02 can be set to N-ch open-drain
SEGS51 output (VDD tolerance).
P04 INTP2/SEG52
P05 TI02/TO02/SEG53
P06 INTP5/SEG54
PO7 TI06/TO06/SEG55
P10 8-5-10 /0 | Digital input | INTP7/PCLBUZ0/ Port 1.
invalid Note 1 | SCK20/SCL20/SEG40 | 8-bit I/O port.
P11 RxD2/SI20/SDA20/ Input/output can be specified in 1-bit units.
SEG41/VCOUTO Use of an on-chip pull-up resistor can be specified by a
software setting at input port.
P12 7-5-10 TxD2/SO20/SEG42 .
Input of P10 and P11 can be set to TTL input buffer.
P13 7-5-4 SEGA43 Output of P10 to P12 can be set to N-ch open-drain
P14 SEG44 output (VDD tolerance).
P15 SEG45
P16 SEG46
P17 SEG47
P20 7-10-3 /0 | Analog input | ANI20/SEG32 Port 2.
P21 ANI21/SEG33 8-bit /0 port.
—— Input/output can be specified in 1-bit units.
P22 7-5-4 Digital input | TIO4/TO04/SEG34 ) ) .
valid Note 1 Use of an on-chip pull-up resistor can be specified by a
P23 inval TI07/TO07/SEG35 software setting at input port.
P24 8-5-10 SCKO0/SCLO0/SEG36 | P20 and P21 can be set to analog input Note 2,
P25 SI00/RXDO/TOOLRxD/ | Input of P24 and P25 can be set to TTL input buffer.
SDAOO/SEG37 Output of P24 to P26 can be set to N-ch open-drain
P26 7-5-10 SO00/TXDO/TOOLTxD/ | OUtPut (VoD tolerance).
SEG38
P27 7-5-4 TIO5/TOO5/(INTP5)/
PCLBUZ1/SEG39
Note 1. “Digital input invalid” refers to the state in which all the digital outputs, digital inputs, and LCD outputs are disabled.
Note 2. Each pin can be specified as either digital or analog by setting port mode control register x (PMCx) (Can be specified in
1-bit units).
Remark  Functions in parentheses in the above figure can be assigned via settings in the peripheral I/O redirection register

(PIOR).
For details, see Figure 4 - 8 Format of Peripheral I/O redirection register (PIOR).
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CHAPTER 2 PIN FUNCTIONS

(2/3)
Function . After Reset . .
Pin Type 110 Alternate Function Function
Name Release
P30 7-5-4 1/0 | Digital input | P30/TI03/TO03/ Port 3.
invalid Note 1 | REMOOUT/SEG20 8-bit 1/0 port.
P31 INTP3/RTC1HZ/SEG21 | Input/output can be specified in 1-bit units.
Use of an on-chip pull-up resistor can be specified by a
P32 TIOL/TO01/SEG22 software setting at input port.
P33 8-5-10 INTP4/SCK30/ScL30/ |Input of P33 and P34 can be set to TTL input buffer.
SEG23 Output of P33 to P35 can be set to N-ch open-drain
P34 SI30/RxD3/SDA30/ | OUtPut (VoD tolerance).
SEG24
P35 7-5-10 SO30/TXD3/SEG25
P36 7-5-4 SEG26
P37 SEG27
P40 7-1-3 1/0 Input port TOOLO/(TI00)/(TO00) Port 4.
P41 7-4-1 (TI07)/((TOO7)/IVREF1 | 7-bit /O port.
Input/output can be specified in 1-bit units.
P42 7-3-4 TI05/TO05/(SO10)/ . . -
Use of an on-chip pull-up resistor can be specified by a
(TxD1)/IVCMP1 . .
software setting at input port.
P43 8-3-4 (INTP7)/(SI10)/(RXD1)/ | p41 o P46 can be set to analog input Note 2,
(SDAL0)IVCMPO Input of P43 and P44 can be set to TTL input buffer.
P44 (SCK10)/(SCL10)/ Output of P42 to P44 can be set to N-ch open-drain
IVREFO output (VDD tolerance).
P45 7-4-1 ANOO
P46 ANO1
P50 7-5-4 1/0 Digital input | SEG4/INTP6 Port 5.
P51 invalid Note 1 | g 8-bit 1/0 port.
Input/output can be specified in 1-bit units.
P52 SEG6 ) . .
Use of an on-chip pull-up resistor can be specified by a
P53 SEG7 software setting at input port.
P54 SEG8
P55 SEG9
P56 SEG10
P57 SEG11
<R> P60 12-1-3 /0 | Input port SCLAO/(TI01)/(TO01) | Port 6.
P61 SDAAO/(TI02)/(TO02) | 2°bit I/O port.
Input/output can be specified in 1-bit units.
Output of P60 and P61 is N-ch open-drain output (6 V
tolerance).
Note 1. “Digital input invalid” refers to the state in which all the digital outputs, digital inputs, and LCD outputs are disabled.
Note 2. Each pin can be specified as either digital or analog by setting port mode control register x (PMCx) (Can be specified in
1-bit units).
Remark  Functions in parentheses in the above figure can be assigned via settings in the peripheral I/O redirection register
(PIOR).
For details, see Figure 4 - 8 Format of Peripheral I/O redirection register (PIOR).
ROLUHO0409EJ0240 Rev.2.40 RENESANS Page 33 of 1319

Mar 22, 2024



RL78/L1C CHAPTER 2 PIN FUNCTIONS

(313)
Function After Reset
Pin Type 110 Alternate Function Function
Name Release
P70 7-5-4 I[e] Digital input KR7/SEG12 Port 7.
P71 invalid Note 1 KR6/SEG13 8-bit I/O port.
Input/output can be specified in 1-bit units.
P72 KR5/TKBO20/SEG14 . . s
Use of an on-chip pull-up resistor can be specified by a software
P73 KR4/TKBO21/SEG15 setting at input port.
P74 KR3/TKBO10/SEG16
P75 KR2/TKBO11/SEG17
P76 KR1/TKBOOO/SEG18
P77 KRO/TKBOO1/SEG19
P80 7-1-3 /10 Input port — Port 8.
P81 _ 4-bit 1/0 port.
Input/output can be specified in 1-bit units.
P82 — Use of an on-chip pull-up resistor can be specified by a software
P83 — setting at input port.
P121 2-2-1 Input Input port X1 Port 12.
P122 X2/EXCLK 3-bit I/O port and 4-bit input only port.
For only P125 to P127, input/output can be specified.
P123 XT1 For only P125 to P127, use of an on-chip pull-up resistor can be
P124 XT2/EXCLKS specified by a software setting at input port.
P125 7-5-6 110 Digital input VL3/(TI06)/(TO06)
P126 7-5-5 invalid Note 1 [ cAp) /(T104)/(TO04)
P127 CAPH/(T103)/(TO03)/
(REMOOUT)
P130 1-1-2 Output | Output port — Port 13.
P137 212 Input Input port INTPO 1-bit output port and 1-bit input port.
P140 7-10-3 /0 Analog input | ANI16/SEG28 Port 14.
P141 ANIL7/SEG29 4-bit I/0 port.
Input/output can be specified in 1-bit units.
p142 ANI18/SEG30 Use of an on-chip pull-up resistor can be specified by a software
P143 ANI19/SEG31 setting at input port.
P140 to P143 can be set to analog input Note 2,
P150 4-3-3 110 Analog input | ANIO/AVREFP Port 15.
P151 ANIL/AVREFM 7-bit /O port.
Input/output can be specified in 1-bit units.
P152 ANI2 .
P150 to P156 can be set to analog input Note 3,
P153 ANI3
P154 ANI4
P155 ANIS
P156 ANI6
RESET 2-1-1 Input — — Input-only pin for external reset.
Connect to VDD directly or via a resistor when external reset is not
used.
COMO to 18-5-1 Output | Output port — COM-only pin.
COM3
comM4 SEGO
COM5 SEG1
COM6 SEG2
COM7 SEG3
Note 1. “Digital input invalid” refers to the state in which all the digital outputs, digital inputs, and LCD outputs are disabled.
Note 2. Each pin can be specified as either digital or analog by setting port mode control register x (PMCx) (Can be specified in
1-bit units).

Note 3. Setting digital or analog to each pin can be done in A/D port configuration register (ADPC).

Remark  Functions in parentheses in the above figure can be assigned via settings in the peripheral I/O redirection register
(PIOR).
For details, see Figure 4 - 8 Format of Peripheral I/O redirection register (PIOR).
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2.2 Functions other than port pins

2.2.1  With functions for each product

(1/5)

Function Name

Products with USB

Products without USB

100-pin

80/85-pin

100-pin

80/85-pin

ANIO

\/

\/

ANI1

\/

\/

ANI2

\/

\/

ANI3

ANI4

ANIS

ANI6

ANI16

ANI17

ANI18

ANI19

ANI20

ANI21

ANOO

ANO1

INTPO

INTP1

INTP2

INTP3

INTP4

INTPS

INTP6

INTP7

IVCMPO

< | 2| 2| 2| 2| 2| 2| 2| 2| 2| 2| 2| 2| 2| < | & | =

2| 2| 2| 2| 2| 2| 2| 2| 2| 2| 2| 2| 2| 2| 2| 2| 2| 2| <=

IVCMP1

IVREFO

<

<

IVREF1

KRO

KR1

KR2

KR3

KR4

KR5

KR6

KR7

PCLBUZO

PCLBUZ1

REGC

RTC1HZ

2| 2| 2| 2| 2| 2| 2| 2| 2| 2| 2| 2| 2| 2| 2| 2| 2| 2| 2| 2| 2| 2| 2| 2| 2| 2| 2| 2| 2| 2| 2| 2| 2| 2| 2| 2| 2| < | =

< | 2| 2| 2| 2| 2| 2| 2| 2| 2| 2| <=

2| 2| 2| 2| 2| 2| 2| 2| 2| 2| 2| 2| 2| 2| 2| 2| 2| 2| 2| 2| 2| 2| 2| 2| 2| 2| 2| 2| 2| 2| 2| 2| 2| 2| 2| 2| <] <] =

< | < | 2| < | < < | < < | < | < | < <
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(2/5)

Function Name

Products with USB

Products without USB

100-pin 80/85-pin

100-pin

80/85-pin

REMOOUT

\/

\/

\/

RESET

RxDO

RxD1

RxD2

RxD3

SCKO00

SCK10

SCK20

SCK30

SCLAO

SCLO0

SCL10

SCL20

SCL30

SDAAO

SDAOO

SDA10

SDA20

SDA30

SI100

SI10

SI20

SI30

SO00

SO10

S020

S0O30

TIO0

TIO1

TI02

TIO3

TI04

TIO5

TIO6

TIO7

TKBOO0O

TKBOO01

TKBO10

TKBO11

TKBO20

TKBO21

TOO00

< | 2| 2| 2| 2| 2| 2| 2| 2| 2| 2| 2| 2| 2| 2| 2| 2| 2| 2| 2| 2| 2| 2| 2| 2| 2| 2| 2| 2| 2| 2| 2| 2| 2| 2| 2| 2| 2| 2| 2| <] <=

2| 2] 2| 2| 2| 2| 2| 2| 2| 2| 2| 2| 2| 2| 2| 2| 2| 2| 2| 2| 2| 2| 2| 2| 2| 2| 2| 2| 2| 2| 2| 2| 2| 2| 2| 2| 2| 2| 2| 2| &| =

< | 2| 2| 2| 2| 2| 2| 2| 2| 2| 2| 2| 2| 2| 2| 2| 2| 2| 2| 2| 2| 2| 2| 2| 2| 2| 22| 2| 2| 2| 2| 2| 2| 2| | | 2| 2| 2| 2| <] < | <=

< | 2| 2| 2| 2| 2| 2| 2| 2| 2| 2| 2| 2| 2| 2| 2| 2| 2| 2| 2| 2| 2| 2| 2| 2| 2| 2| 2| 2| 2| 2| 2| 2| 2| 2| 2| 2| 2| 2| 2| <] <=
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(3/5)

Function Name

Products with USB

Products without USB

100-pin 80/85-pin

100-pin

80/85-pin

TOO1

\/

\/

\/

\/

TO02

TOO03

TOO04

TOO05

TOO06

TOO07

TxDO

TxD1

TxD2

TxD3

VCOUTO

< | 2| 2| < 2| < < | < | < < | =<

2| 2| 2| 2| 2| 2| 2| 2| 2| 2| <

VCOUT1

Vil

Viz

VL3

Vi4

CAPH

CAPL

X1

X2

EXCLK

EXCLKS

XT1

XT2

VDDO

4444444444444|

<<<<<<<<<<<<<|

VDD1

AVDD

AVREFP

AVREFM

Vsso

2| 2| | <] |

2| =] =] =] |

Vss1

AVss

TOOLRXD

TOOLTxD

TOOLO

2| 2| 2| 2| 2 2| 2| 2| 2| 2| 2| 2| 2| 2| 2| 2| 2| 2| 2| 2| 2| 2| 2| 2| 2| 2| 2| 2| 2| 2| 2| 2| <] & | =

2| 2| 2| <

UDP

UDM

UVBuUS

UREGC

COMO

COM1

COM2

< | 2| 2| 2| 2| 2| 2| 2| 2| 2| 2| 2| 2| 2| 2| 2| 2| 2| 2| 2| 2| 2| 2| 2| 2| 2| 2| 2| 2| 2| 2| 2| 2| 2| 2| 2| 2| 2| 2| 2| < | =

2| 2| 2| 2| 2| 2| 2| 2| < < =

< | 2| <
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(a/5)

Function Name

Products with USB

Products without USB

100-pin

80/85-pin

100-pin

80/85-pin

COM3

\/

\/

COM4

COM5

COM6

COomM7

SEGO

SEG1

SEG2

SEG3

SEG4

SEG5

SEG6

< | 2| 2| < 2| < < | < | < < | =<

2| 2| 2| 2| 2| 2| 2| 2| 2| 2| <

SEG7

SEGS8

SEG9

SEG10

SEG11

SEG12

SEG13

SEG14

SEG15

SEG16

SEG17

SEG18

SEG19

SEG20

SEG21

SEG22

SEG23

SEG24

SEG25

< | 2| 2| 2| 2| 2| 2| 2| 2| 2| 2| < | & | =

< | 2| | < < < < | < | < | < < | < < <=

SEG26

SEG27

SEG28

SEG29

SEG30

SEG31

SEG32

SEG33

SEG34

SEG35

SEG36

SEG37

< | 2| 2| 2| 2] 2| 2| 2| 2| 2| 2| 2| 2| 2| 2| 2| 2| 2| 2| 2| 2| 2| 2| 2| 2| 2| 2| 2| 2| 2| 2| 2| 2| 2| 2| 2| 2| 2| 2| 2| | < | =

< | 2| 2| 2| 2| 2| 2| 2| 2| <=

< | 2| 2| 2| 2] 2| 2| 2| 2| 2| 2| 2| 2| 2| 2| 2| 2| 2| 2| 2| 2| 2| 2| 2| 2| 2| 2| 2| 2| 2| 2| 2| 22| 2| 2| 2| 2| 2| 2| 2| <] =] =

< | 2| 2| < | <& < | < < | < <

RO1UHO0409EJ0240 Rev.2.40
Mar 22, 2024

RRENESAS

Page 38 of 1319



RL78/L1C

CHAPTER 2 PIN FUNCTIONS

(5/5)

Function Name

Products with USB

Products without USB

100-pin

80/85-pin

100-pin

80/85-pin

SEG38

\/

\/

SEG39

SEG40

SEG41

SEGA42

\/
\/
\/
\/

\/
\/
\/
\/

SEG43

SEG44

SEG45

SEG46

SEGA47

SEG48

SEG49

SEG50

SEG51

SEG52

SEG53

SEG54

SEG55

2| 2| 2| 2| 2| 2| 2| 2| 2| 2| 2| 2| 2| 2| 2| 2| 2| =

< | 2| 2| 2| 2| < | = <=

2 | 2| 2| 2| 2| 2| 2| 2| 2| 2| 2| 2| 2| 2| 2| 2| 2| <=

< | < 2| < < | < < | <=
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2.2.2 Description of Functions
(1/2)
Function Name 110 Function
ANIO to ANI6, ANI16 to ANI21 Input A/D converter analog input (See Figure 12 - 45 Analog Input Pin Connection.)
ANOO, ANO1 Output | D/A converter output
INTPO to INTP7 Input External interrupt request input
Specified the valid edge: Rising edge, falling edge, or both rising and falling edges
IVCMPO, IVCMP1 Input Comparator analog voltage input
IVREFO, IVREF1 Input Comparator reference voltage input
VCOUTO, VCOUT1 Output | Comparator output
KRO to KR7 Input Key interrupt input
PCLBUZO0, PCLBUZ1 Output | Clock output/buzzer output
REGC — Pin for connecting regulator output stabilization capacitance for internal operation.
Connect this pin to Vss via a capacitor (0.47 to 1 pF).
Also, use a capacitor with good characteristics, since it is used to stabilize internal
voltage.
REMOOUT Output | Remote controller output
RTC1HZ Output | Real-time clock correction clock (1 Hz) output
RESET Input This is the active-low system reset input pin.
When the external reset pin is not used, connect this pin directly or via a resistor to
VDD.
RxDO to RxD3 Input Serial data input pins of serial interfaces UARTO, UART1, UART2, and UART3
TxDO to TxD3 Output | Serial data output pins of serial interfaces UARTO, UART1, UART2, and UART3
SCKO00, SCK10, SCK20, 1/0 Serial clock I/O pins of serial interfaces CSI00, CSI10, CSI20, and CSI30
SCK30
SI00, Sl10, SI20, SI30 Input Serial data input pins of serial interfaces CSI00, CSI10, CSI20, and CSI30
S000, SO10, SO20, SO30 Output | Serial data output pins of serial interfaces CSI00, CSI10, CSI20, and CSI30
SCLO00, SCL10, SCL20, Output | Serial clock output pins of serial interfaces 11C00, 11C10, [IC20, and IIC30
SCL30
SDAO0O, SDA10, SDA20, lfe} Serial data I/0 pins of serial interfaces IIC00, IIC10, 1IC20, and IC30
SDA30
SCLAO /10 Serial clock 1/O pins of serial interface [ICAQ
SDAAO 1/0 Serial data I/O pins of serial interface IICAQ
TIOO to TIO7 Input The pins for inputting an external count clock/capture trigger to 16-bit timers 00 to 07
TOO0O0 to TOO07 Output | Timer output pins of 16-bit timers 00 to 07
TKBOO00, TKBOO01, TKBO10, Output | Timer output pins of 16-bit timer KB2
TKBO11, TKBO20, TKBO21
VL1to VL4 — LCD drive voltage
CAPH, CAPL — Connecting a capacitor for LCD controller/driver
X1, X2 — Resonator connection for main system clock
EXCLK Input External clock input for main system clock
XT1, XT2 — Resonator connection for subsystem clock
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(2/2)
Function Name lfe} Function
EXCLKS Input External clock input for subsystem clock
VDDO, VDD1 — Positive power supply for all pins
AVDD — Positive power supply for A/D converter
AVREFP Input A/D converter reference potential (+ side) input
AVREFM Input A/D converter reference potential (- side) input
Vsso, Vss1 — Ground potential for all pins
AVss — Ground potential for A/D converter
TOOLRXD Input UART recgption pin for the external device connection used during flash memory
programming
TOOLTxD Output UART tran'smission pin for the external device connection used during flash memory
programming
TOOLO 1/0 Data 1/O for flash memory programmer/debugger
COMO to COM7 Output | LCD controller/driver common signal output
SEGO0-SEG55 Output | LCD controller/driver segment signal output
UDP 1/0 USB data input/output (+ side)
UDM 1/0 USB data input/output (- side)
UREGC Pin for connecting USB regulator capacitance
. Connect this pin to Vss via a capacitor (0.33 pF).
Also, use a capacitor with good characteristics, since it is used to stabilize internal
voltage.
UVBus — Positive power supply for the USB (VBUS connection)

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

Table 2 - 2 Relationship Between P40/TOOLO and Operating Mode After Reset Release

P40/TOOLO Operating mode
VDD Normal operation mode
ov Flash memory programming mode

For details, see 30.4 Serial Programming Method.

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

Table 2 - 3 shows the connections of unused pins.

Remark The pins mounted depend on the product. Refer to 1.3 Pin Configuration (Top View) and 2.1 Port
Function.
Table 2 - 3 Connection of Unused Pins
Pin Name 110 Recommended Connection of Unused Pins

P00 to P07 110 Digital input invalid: Independently connect to VDDO, VDD1 or VSso, VSs1 via a resistor.

P10 to P17 D!g!tal input: Independently connect to Vbpo, VDD1 or VSSo, VSS1 via a resistor.
Digital output: Leave open.

P20 to P27 Segment output: Leave open.

P30 to P37

P40/TOOLO Input: Independently connect to VDDO via a resistor, or leave open.
Output: Leave open.

P41 to P46 Input: Independently connect to Vbpo, VDD1 or VSso, VSs1 via a resistor.
Output: Leave open.

P50 to P57 Digital input invalid: Independently connect to Vbpo, VDD1 or VSso, VSs1 via a resistor.
Digital input: Independently connect to VDDO, VDD1 or VSso, VSs1 via a resistor.
Digital output: Leave open.
Segment output: Leave open.

P60, P61 Input: Independently connect to VDDO, VDD1 or VSso, VSS1 via a resistor.
Output: Leave open.

P70 to P77 Digital input invalid: Independently connect to VDDO, VDD1 or VSso, VSs1 via a resistor.
Digital input: Independently connect to Vbpo, VDD1 or VSso, VSs1 via a resistor.
Digital output: Leave open.
Segment output: Leave open.

P80 to P83 Input: Independently connect to Vbpo, VDD1 or VSso, VSs1 via a resistor.
Output: Leave open.

P121 to P124 Input | Independently connect to Vbpo, VDD1 or VSso, VSs1 via a resistor.

P125 to P127 1/0 Input: Independently connect to VDDO, VDD1 or VSso, VSS1 via a resistor.
Output: Leave open.

P130 Output | Leave open.

P137 Input | Independently connect to VDDO, VDD1 or VSso, VSs1 via a resistor.

P140 to P143 110 Digital input invalid: Independently connect to Vbpo, VDD1 or VSso, VSs1 via a resistor.
Digital input: Independently connect to VDDO, VDD1 or VSso, VSs1 via a resistor.
Digital output: Leave open.
Segment output: Leave open.

P150 to P156 Input: Independently connect to AVDD or AVSS via a resistor.
Output: Leave open.

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

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

COMO to COM7 Output | Leave open.

VL1, VL2, VL4 — Leave open.

UREGC (products with USB) — Connect to Vss via a capacitor (0.33 pF).

UVBUS (products with USB) | Input | Independently connect to Vsso, Vss1 via a resistor.

UDM (products with USB) lfe} Leave open.

UDP (products with USB)
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2.4 Pin Block Diagrams
For the pin types listed in 2.1.1 80/85-pin products (with USB) to 2.1.4 100-pin products (without USB), pin block

diagrams are shown in Figures 2 - 1to 2 - 19.

Figure 2 - 1 Pin Block Diagram of Pin Type 1-1-2

N~
RD
J
al* N\ VoD
2 WRPORT
£
/L —| P-ch
Output latch
S (Pmn) {>o—o Pmn
—| N-ch
Y
Vss
Figure 2 - 2 Pin Block Diagram of Pin Type 2-1-1
RESET < o<} o@ @ RESET
Figure 2 - 3 Pin Block Diagram of Pin Type 2-1-2
~) Alternate
function
RD
1
o]
T |e & o<} o@ © Pmn
£
Y
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RL78/L1C
Figure 2 - 4 Pin Block Diagram of Pin Type 2-2-1
")
Clock generator <
CMC
OSCSEL/
OSCSELS
RD Alternate
function
<>< T ® P122/X2/EXCLK/Alternate function
Ei P124/XT2/EXCLKS/Alternate function
©
c
g CcMC {>¢
=
EXCLK, OSCSEL/
EXCLKS, OSCSELS /
HE A
N-ch | P-ch
RD Alternate
function
0<} O( i ® P121/X1/Alternate function
P123/XT1/Alternate function
N
Remark  Referto 2.1 Port Function for alternate functions.
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RL78/L1C
Figure 2 - 5 Pin Block Diagram of Pin Type 4-3-3
N~
WRADPC
ADPC 0: Analog input
fl\ 1: Digital /0
- »ADPC3 to ADPCO
RD /—
/L 5/ N
. | 3
N\ | ©
N
[2] <
3 | WRPoRT { < VoD
© 24
£
]
£ J\ Output latch
~7 (Pmn) ‘ P-ch
WRPM © Pmn
! D
| PM register
T (PMmn)
Vss
WRPMs
/L | PMS register L pch
4~ (PMS0) A/D converter X
T N-ch
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RL78/L1C
Figure 2 - 6 Pin Block Diagram of Pin Type 7-1-3
")
Alternate function |«
VbD
WRPU
/I\ .| PU register
N (PUmn) _Do—{ P-ch
RD P @
5 <
(8]
Qo
Q
[}
A4
9 WRPORT VoD
o)
© /l\ .| oOutput latch
5 14 (Pmn) )ﬁ > |
= »DO—{ P-ch
WRPM "@ Pmn
fl\ .| PMregister _DO—{ N-ch
(e (PMmn)
Vss
Alternate function
(SAU)
Alternate function
(other than SAU)
WRpPMS
/l\ .| PMS register
N4 (PMSO0)
N
Remark 1. Refer to 2.1 Port Function for alternate functions.
Remark 2. SAU: Serial array unit
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RL78/L1C
Figure 2 - 7 Pin Block Diagram of Pin Type 7-3-4
~"7 WRpU Voo
{l\ .| PU register
o (PUMN) —__‘I?'DO I Peen
WRPMC
/I\ | PMC register
14 (PMCmn)
Alternate functionf«
RD
o_
o]
[8]
Q
[}
n
o | WRPORT [YY
3 VbD
g {l\ .| output latch
g () (Pmn) %
: DR
WRPM "@ Pmn
A | PMregister N-ch
T (PMmn)
Vss
Alternate function
(SAU)
Alternate function
(other than SAU)
WRpPMS
M .| PMSregister
N4 (PMS0)
WRPOM
A [ Pomregister Comparator analog voltage input
14 (POMmn)
A~
Caution A through current may flow through if the pin is in the intermediate potential, because the input buffer is also

turned on when the pin is in N-ch open-drain output mode by port output mode register (POMx).

Remark 1. Refer to 2.1 Port Function for alternate functions.
Remark 2. SAU: Serial array unit
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G—3

Figure 2 - 8 Pin Block Diagram of Pin Type 7-4-1

WRpPMC

PU register

(PUmn)

VbD

=

I P-ch

Selector

A

A

rl
»
»

fl\ PMC register
J "l (PMCmn)
Alternate
function
RD
1]
2| WRpoRrT
©
=
Q /l\ Output latch
= 1 (Pmn)
WRpPM
/l\ PM register
J (PMmn)
Alternate
function
(SAU)
Alternate
function
(other than SAU)
WRPMS
/I\ PMS register
N (PMS0)
N

Comparator reference voltage input,
D/A analog output

Remark 1. Referto 2.1 Port Function for alternate functions.
Remark 2. SAU: Serial array unit
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b—@ Pmn

Vss
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~"7 WRpU
/l\ PU register
= (PUmn)
WRPFSEG
fl\ .| PFSEG register
N (PFSEG)
Alternate function |«
RD
%) WRPORT
=}
fe)
©
c /l\ Output latch
2 T (Pmn)
=
WRpPM
fl\ PM register
T (PMmn)
Alternate function
(SAV)
Alternate function
(other than SAU)
WRPMS
fl\ PMS register
T (PMSO0)
N

Figure 2 - 9 Pin Block Diagram of Pin Type 7-5-4

VbD

—_>

A

Selector

»
rl
»
|

L
LCD controller/driver —B}—
T

Remark 1. Referto 2.1 Port Function for alternate functions.
Remark 2. SAU: Serial array unit
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b—@ Pmn
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Figure 2 - 10 Pin Block Diagram of Pin Type 7-5-5

WRPpPU
(l\ PU register
)

" PUmMN | -
Sl — > | Pech

VbD

WRIscLD
/l\ .| ISCLD register
N4 (ISCCAP)
Alternate function|«
RD
S
(8]
k]
[}
)
o | WRPoRT 41
2 VbD
g /l\ .| Output latch
| I L 1 -
= 1 P-ch
WRPM "@ Pmn
A .| PMregister j N-ch
14 (PMmn)
WRLcDMO
Vss
yary LCDMO register
U T|(LBAS1, LBASO)
Alternate function
(SAU)
Alternate function
(other than SAU) L
WRPMS P-ch
CAPH, CAPL
(I\ PMS register T N-ch
\ i (PMS0)
U
Remark 1. Referto 2.1 Port Function for alternate functions.
Remark 2. SAU: Serial array unit
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Figure 2 - 11 Pin Block Diagram of Pin Type 7-5-6

VbD

~" WRpu
(l\ PU register
S e —> |
WRIscLD
/l\ .| ISCLD register
J (ISCVL3)
Alternate function|«
RD
[ T
]
(8]
Q
[}
)
%) WRPORT X3
2 VbD
g /l\ Output latch
= 1 P-ch
WRPM "@ Pmn
A .| PMregister ] N-ch
J (PMmn)
WRLCcDMO
Vss
yary .| LCDMO register
1 (LBAS1, LBASO)
Alternate function
(SAV)
Alternate function
(other than SAU)
WRpPMS
Vi3
fl\ PMS register
O (PMS0)
A
Remark 1. Refer to 2.1 Port Function for alternate functions.
Remark 2. SAU: Serial array unit
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RL78/L1C
Figure 2 - 12 Pin Block Diagram of Pin Type 7-5-10
~"7 WRpU Voo
{l\ _ PU register
N (PUmn) 8 o I P-ch
WRPFSEG
/I\ .| PFSEG register
T (PFSEG)
Alternate function [«
RD
o_
o]
[8]
@
5]
n
o | WRPORT [YY
3 VbD
g {l\ .| output latch
g Oo— (Pmn) :—DjD
= l—:g K>—| P-ch
WRPM "@ Pmn
A .| PMregister N-ch
N (PMmn)
Vss
Alternate function
(SAU)
Alternate function
(other than SAU)
WRPOM
M .| POM register
= (POMmMN)
WRpPMS
L
A .| PMS register LCD controller/driver —{ }—
(= (PMS0) T
A~
Caution A through current may flow through if the pin is in the intermediate potential, because the input buffer is also

turned on when the pin is in N-ch open-drain output mode by port output mode register (POMx).

Remark 1. Refer to 2.1 Port Function for alternate functions.
Remark 2. SAU: Serial array unit
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Figure 2 - 13 Pin Block Diagram of Pin Type 7-10-3

3
B—3
A 4

PU register

(PUmn)

WRpPMC

PMC register

VbD

>

¢

RD

WRPORT

(PMCmn)

Output latch

Alternate functionf«

Selector

A

A

rl
»
»

Internal bus

N (Pmn)
WRPM

fl\ PM register

T (PMmn)

WRPFSEG

Alternate function
(SAV)

Alternate function
(other than SAU)

PFSEG register

A 4

(PFSEG)

P-ch

@ Pmn

PMS register

A 4

A/D converter

(PMS0)

LCD controller/driver —B}

Remark 1. Referto 2.1 Port Function for alternate functions.
Remark 2. SAU: Serial array unit

L p-ch

T N-ch

L

-
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Figure 2 - 14 Pin Block Diagram of Pin Type 8-3-4

WRPU VbD
) .
M .| PU register ,
5 (PUmn) | b-ch
WRPIM |
M .| PIMregister
N~ (PIMmN)
WRPMC
M | PMC register
~ T (PMCmn)
Alternate function |«
Schmitt2
RD g
| s
(D I
Y | 2
n
WRPORT .
é kX VDD
§ N Output latch
3 O— (Pmn) D:D
: 8 ep P
WRPM '—© Pmn
N PM register N-ch
T (PMmn)
WRPOM
Vss
M .| POM register
N~ 7] (POMmn)
Alternate function
(SAU)
Alternate function
(other than SAU)
WRPMS
Comparator analog voltage input,
PMS register comparator reference voltage input
N (PMS0)
N

Caution 1. A through current may flow through if the pin is in the intermediate potential, because the input buffer is also
turned on when the pin is in N-ch open-drain output mode by port output mode register (POMx).

Caution 2. Because of TTL input buffer structure, if the port input mode register (PIMx) is set in TTL input buffer, a through
current may flow through in the case of high level input. It is recommended to input a low level to prevent a
through current.

Remark 1. Refer to 2.1 Port Function for alternate functions.
Remark 2. SAU: Serial array unit
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Figure 2 - 15 Pin Block Diagram of Pin Type 8-5-10

")
WRPU VbD
M\ .| PUregister |
S—| "ol —q > B P
WRPIM
N .| PIMregister
N4 (PIMmn)

Alternate function [«
Schmitt2
]
RD < T [
g TTL
o]
© T )
n
WRPORT LYY
VDD
/I\ .| Output latch

Té WR

5 P © Pmn

c

= rlx | PM register _D_o__DO—{ N-ch
A (PMmn)

WRPOM Vss
/l\ .| POM register
~ 71 (POMmMn)
Alternate function
(SAU)
Alternate function
(other than SAU)
WRpP™MS
M .| PMSregister n
T (PMSO0)
WRPESEG LCD controller/driver —ﬂ}—
T
(N .| PFSEG register
~ T (PFSEG)
N

Caution 1. A through current may flow through if the pin is in the intermediate potential, because the input buffer is also
turned on when the pin is in N-ch open-drain output mode by port output mode register (POMx).

Caution 2. Because of TTL input buffer structure, if the port input mode register (PIMx) is set in TTL input buffer, a through
current may flow through in the case of high level input. It is recommended to input a low level to prevent a

through current.

Remark 1. Refer to 2.1 Port Function for alternate functions.
Remark 2. SAU: Serial array unit
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<R>

Figure 2 - 16 Pin Block Diagram of Pin Type 12-1-3

Alternate function

A

Schmittl

T

~" WRrero
N PERO
~ (IICAQEN)
RDprorT

< /A I
B N\ |
0

2]

2 WRPORT

©

P

0]

= Output latch

= 7 (Pmn)
WRpms
O—»| PMS register
WRpMm
M| PMregister
~ 71 (PMmn)

Y

Alternate function
(SAU)

Alternate function
(other than SAU)

Remark 1. Refer to 2.1 Port Function for alternate functions.
Remark 2. SAU: Serial array unit

Figure 2 - 17 Pin Block Diagram of Pin Type 17-11-1

O UVeus
D o | S | e
;!Y A\
Vss Vss
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Figure 2 - 18 Pin Block Diagram of Pin Type 18-5-1

1
P-ch
Via |_r| O OUT

1
vis P-ch |_r|

L

P-ch
Viz y
N-ch
T
1
P-ch
Vi ]
N-ch
T

Figure 2 - 19 Pin Block Diagram of Pin Type 18-11-1

UREGC

Pull-up

P-ch
enable
UREGC
Data —{ o= P-ch
UDP
Output :DO
disable N-ch
Pull-down
vss enable_| N-ch
Input ] Vss
enable
G"r
_—@_ UREGC
Input
enable p-ch
UREGC
Data :D_' P-ch
UDM

Output :j >° N-ch

disable
Vss Pu"ﬁ;gg‘ag—' N-ch
Vss
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CHAPTER 3 CPU ARCHITECTURE

3.1 Memory Space

Products in the RL78/L1C can access a 1 MB memory space. Figures 3 - 1 to 3 - 5 show the memory maps.
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Figure 3 - 1 Memory Map (R5F110xE, R5F111XE (x = M, N, P))

4 FFFFFH OFFFFH
Special function register (SFR)
256 bytes
FFFOOH
FFEFFH | General-purpose register
FFEEOH 32 bytes
FFEDFH RAM Notes 1, 2 P
FDFOOH 8 KB - rogram area =
FDEFFH
L Mirror L
T 43.75 KB T
F3000H QIFFFR T
F2FFFH Data flash memory 010CEH
F1000H 8KB 010CDH On-chip debug security
FOFFEH o ] ID set;ig% atrea Note3
eserve es
FO800H 010C4H . Yy __
FO7EFH 010C3H Option byte area
010COH 4 bytes
Special function register (2nd SFR) 010BFH
2 KB CALLT table area Boot cluster 1
64 bytes
FOOOOH 01080H
EFFFFH 0107FH
Data memory
space
Vector table area
128 bytes
01000H v
OOFFFH 4
-~ P =~ Program area =
Reserved 000CEH
000CDH On-chip debug security
ID setting area 3
000C4H 10 bytes
000C3H Option byte area "3
000COH 4 bytes .i?ecit cluster 0
BFH
000 CALLT table area
64 bytes
00080H
0007FH
10000H Vector table area
4 128 bytes
F;:Zﬁ:zm OFFFFH-, Code flash memory L
Y 64 KB
vy  Spacey 00000H 00000H v
Note 1. Do not allocate RAM addresses which are used as a stack area, a data buffer, a branch destination of vector interrupt
processing, and a DTC transfer destination/transfer source to the area FFE20H to FFEDFH when performing self-
programming and rewriting the data flash memory.
Note 2. Instructions can be executed from the RAM area excluding the general-purpose register area.
Note 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 010COH to 010C3H, and the on-chip debug
security IDs to 000C4H to 000CDH and 010C4H to 010CDH.
Note 4. Writing boot cluster O can be prohibited depending on the setting of security (see 30.7 Security Settings).
Caution  While RAM parity error resets are enabled (RPERDIS = 0), be sure to initialize RAM areas where data access is to
proceed and the RAM area + 10 bytes when instructions are fetched from RAM areas, respectively.
Reset signal generation sets RAM parity error resets to enabled (RPERDIS = 0). For details, see 27.3.3 RAM parity
error detection function.
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Figure 3 - 2 Memory Map (R5F110xF, R5F111xF (x = M, N, P))

t FFFFFH 17FFFH
Special function register (SFR)
256 bytes
FFFOOH
FFEFFH | General-purpose register
FFEEOH 32 bytes
FFEDFH RAM Notes 1, 2
FD700H 10 KB =t Program area ~
FD6FFH
L Mirror L
T 41.75 KB T
F3000H 01FFFH
F2FFFH Data flash memory 010CEH
F1000H 8KB 010CDH On-chip debug 5%%}:2‘“’
FOFFFH ID setting area
—— Reserved 010C4H 10 bytes
FO7FEH 010C3H Option byte area N*¢?
010COH 4 bytes
Special function register (2nd SFR) 010BFH
2 KB CALLT table area Boot cluster 1
FOOOOH 01080H 64 bytes
EFFFFH 0107FH
Data memory
space
Vector table area
128 bytes
01000H v
O0FFFH A
= = = Program area ==
Reserved 000CEH
000CDH On-chip debug security
ID setting area "3
000C4H 10 bytes
000C3H Option byte area "2 B
oot cluster 0
000COH 4 bytes Note 4
000BFH
CALLT table area
64 bytes
00080H
0007FH
18000H Vector table area
4 128 bytes
:Z?,:?,m 17FFFH—_, Code flash memory £
Y 96 KB
,  space { 00000H 00000H y

Note 1. Do not allocate RAM addresses which are used as a stack area, a data buffer, a branch destination of vector interrupt
processing, and a DTC transfer destination/transfer source to the area FFE20H to FFEDFH when performing self-
programming and rewriting the data flash memory.

Note 2. Instructions can be executed from the RAM area excluding the general-purpose register area.

Note 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 010COH to 010C3H, and the on-chip debug
security IDs to 000C4H to 000CDH and 010C4H to 010CDH.

Note 4. Writing boot cluster 0 can be prohibited depending on the setting of security (see 30.7 Security Settings).

Caution  While RAM parity error resets are enabled (RPERDIS = 0), be sure to initialize RAM areas where data access is to
proceed and the RAM area + 10 bytes when instructions are fetched from RAM areas, respectively.

Reset signal generation sets RAM parity error resets to enabled (RPERDIS = 0). For details, see 27.3.3 RAM parity
error detection function.
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Figure 3 - 3 Memory Map(R5F110xG, R5F111xG (x = M, N, P))

4 FFFFFH 1FFFFH
Special function register (SFR)
256 bytes
FFFOOH
FFEFFH | General-purpose register
FFEEOH 32 bytes
FFEDFH RAM Notes 1, 2 P
FCFOOH 12 KB = rogram area -~
FCEFFH
L Mirror L
T 39.75 KB T
F3000H 01FFFH [y
F2FFFH Data flash memory 010CEH
F1000H 8KB 010CDH On-chip debug security
eserve
FO800H 010C4H - o3
FO7EFH 010C3H Option byte area
010COH 4 bytes
Special function register (2nd SFR) 010BFH
2 KB CALLT table area Boot cluster 1
64 bytes
FOOOOH 01080H
EFFFFH 0107FH
Data memory
space
Vector table area
128 bytes
01000H v
00FFFH 4
-~ P =~ Program area =
Reserved 000CEH
000CDH On-chip debug security
ID setting area 3
000C4H 10 bytes
000C3H Option byte area "3
000COH 4 bytes Eo?ﬁt cluster 0
BFH
000 CALLT table area
64 bytes
00080H
0007FH
20000H Vector table area
4 128 bytes
':Z?nrirrn lFFFFH..., Code flash memory L
y 128 KB
vy  SPacey 00000H 00000H v
Note 1. Do not allocate RAM addresses which are used as a stack area, a data buffer, a branch destination of vector interrupt
processing, and a DTC transfer destination/transfer source to the area FFE20H to FFEDFH when performing self-
programming and rewriting the data flash memory.
Note 2. Instructions can be executed from the RAM area excluding the general-purpose register area.
Note 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 010COH to 010C3H, and the on-chip debug
security IDs to 000C4H to 000CDH and 010C4H to 010CDH.
Note 4. Writing boot cluster O can be prohibited depending on the setting of security (see 30.7 Security Settings).
Caution  While RAM parity error resets are enabled (RPERDIS = 0), be sure to initialize RAM areas where data access is to
proceed and the RAM area + 10 bytes when instructions are fetched from RAM areas, respectively.
Reset signal generation sets RAM parity error resets to enabled (RPERDIS = 0). For details, see 27.3.3 RAM parity
error detection function.
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Figure 3 - 4 Memory Map (R5F110xH, R5F111xH (x = M, N, P))

1 FFFFFH 2FFFFH
Special function register (SFR)
256 bytes
FFFOOH
FFEFFH | General-purpose register
FFEEOH 32 bytes
FFEDFH RAM Notes 1, 2
FBFOOH 16 KB = Program area
FBEFFH
L Mirror L
T 35.75 KB T
F3000H OIFFFH }
F2FFFH Data flash memory 010CEH
F1000H 8 KB 010CDH On-chip debug security
FOFFFH Reserved " set:lt.ig%;fsa -
FO800H giggg: Ontion bt Note 3
ption byte area
FO7FFH 010COH 4 bytes
Special function register (2nd SFR) 010BFH
2 KB CALLT table area Boot cluster 1
FO0OOH 01080H 64 bytes
EFFFFH 0107FH
Data memory
space
Vector table area
128 bytes
01000H Y
OOFFFH 4
3 = = Program area
Reserved 000CEH
000CDH On-chip debug security
ID setting area *®3
000C4H 10 bytes
000C3H Option byte area "***
000COH 4 bytes Boot cluster 0
000BFH
CALLT table area
64 bytes
00080H
0007FH
30000H Vector table area
7 128 bytes
':r:?a?nrz:n ZFFFFH_., Code flash memory R
4 192 KB
) Spacey 00000H 00000H 3
Note 1. Do not allocate RAM addresses which are used as a stack area, a data buffer, a branch destination of vector interrupt
processing, and a DTC transfer destination/transfer source to the area FFE20H to FFEDFH when performing self-
programming and rewriting the data flash memory. Since the area FBFOOH to FC309H is used for each library, this area
cannot be used.
Note 2. Instructions can be executed from the RAM area excluding the general-purpose register area.
Note 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 010COH to 010C3H, and the on-chip debug
security IDs to 000C4H to 000CDH and 010C4H to 010CDH.
Note 4. Writing boot cluster O can be prohibited depending on the setting of security (see 30.7 Security Settings).
Caution 1. While RAM parity error resets are enabled (RPERDIS = 0), be sure to initialize RAM areas where data access is to
proceed and the RAM area + 10 bytes when instructions are fetched from RAM areas, respectively.
Reset signal generation sets RAM parity error resets to enabled (RPERDIS = 0). For details, see 27.3.3 RAM parity
error detection function.
Caution 2. The internal RAM area in the following products cannot be used as the stack memory when using the on-chip

debugging trace function.
R5F110xH, R5F111xH (x = M, N, P): FC300H to FC6FFH
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Figure 3 -5 Memory Map (R5F110xJ, R5F111xJ (x = M, N, P))

4 FFFFFH 3FFFFH
Special function register (SFR)
256 bytes
FFFOOH
FFEFFH | General-purpose register
FFEEOH 32 bytes
FFEDFH RAM Notes 1, 2
FBFOOH 16 KB = Program area =
FBEFFH
L Mirror L
T 35.75 KB T
F3000H 01FFFH [
F2FFFH Data flash memory 010CEH
F1000H 8 KB 010CDH On-chip debug security
FOFFFH Reserved ° setiiggt]);r;a -
ot0ca [ Opton oy ea™
ption byte area
FO7FFH 010COH 4 bytes
Special function register (2nd SFR) 010BFH
2 KB CALLT table area Boot cluster 1
FOOO0OH 01080H 64 bytes
EFFFFH 0107FH
Data memory
space
Vector table area
128 bytes
01000H Y
00FFFH +
= =~ = Program area ponnaed
Reserved 000CEH
000CDH On-chip debug security
ID setting area "3
000C4H 10 bytes
000C3H Option byte area "2
000COH 4 bytes .i?ﬁt cluster 0
000BFH
CALLT table area
64 bytes
00080H
0007FH
40000H Vector table area
y 128 bytes
':Z?]:i:n 3FFFFH», Code flash memory L
Y 256 KB
y _ Spacey 00000H 00000H Y
Note 1. Do not allocate RAM addresses which are used as a stack area, a data buffer, a branch destination of vector interrupt
processing, and a DTC transfer destination/transfer source to the area FFE20H to FFEDFH when performing self-
programming and rewriting the data flash memory. Since the area FBFOOH to FC309H is used for each library, this area
cannot be used.
Note 2. Instructions can be executed from the RAM area excluding the general-purpose register area.
Note 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 OOOCDH.
When boot swap is used: Set the option bytes to 000COH to 000C3H and 010COH to 010C3H, and the on-chip debug
security IDs to 000C4H to 000CDH and 010C4H to 010CDH.
Note 4. Writing boot cluster O can be prohibited depending on the setting of security (see 30.7 Security Settings).
Caution 1. While RAM parity error resets are enabled (RPERDIS = 0), be sure to initialize RAM areas where data access is to
proceed and the RAM area + 10 bytes when instructions are fetched from RAM areas, respectively.
Reset signal generation sets RAM parity error resets to enabled (RPERDIS = 0). For details, see 27.3.3 RAM parity
error detection function.
Caution 2. The internal RAM area in the following products cannot be used as the stack memory when using the on-chip
debugging trace function.
R5F110xJ, R5F111xJ (x = M, N, P): FC300H to FC6FFH
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Remark

The flash memory is divided into blocks (one block = 1 KB). For the address values and block numbers, see Tables 3 - 1

and 3 - 2 Correspondence Between Address Values and Block Numbers in Flash Memory.

OFFFFH

Block 3FH
OFCOOH

OFBFFH

007FFH

Block 01H
00400H

003FFH
00000H

Block O0H

1KB

(R5F110XE, R5F111XE (x = M, N, P))

RO1UHO0409EJ0240 Rev.2.40
Mar 22, 2024

RRENESAS

Page 64 of 1319



RL78/L1C CHAPTER 3 CPU ARCHITECTURE

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

Table 3 - 1 Correspondence Between Address Values and Block Numbers in Flash Memory (1/2)

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

00000H to 003FFH OOH 08000H to 083FFH 20H 10000H to 103FFH 40H 18000H to 183FFH 60H
00400H to 007FFH 01H 08400H to 087FFH 21H 10400H to 107FFH 41H 18400H to 187FFH 61H
00800H to 0OBFFH 02H 08800H to 08BFFH 22H 10800H to 10BFFH 42H 18800H to 18BFFH 62H
00COOH to OOFFFH 03H 08CO0H to 08FFFH 23H 10COOH to 10FFFH 43H 18COOH to 18FFFH 63H
01000H to 013FFH 04H 09000H to 093FFH 24H 11000H to 113FFH 44H 19000H to 193FFH 64H
01400H to 017FFH 05H 09400H to 097FFH 25H 11400H to 117FFH 45H 19400H to 197FFH 65H
01800H to 01BFFH 06H 09800H to 09BFFH 26H 11800H to 11BFFH 46H 19800H to 19BFFH 66H
01COOH to O1FFFH 07H 09COOH to 09FFFH 27H 11COOH to 11FFFH 47H 19COOH to 19FFFH 67H
02000H to 023FFH 08H OAOOOH to OA3FFH 28H 12000H to 123FFH 48H 1A000H to 1A3FFH 68H
02400H to 027FFH 09H 0A400H to OA7FFH 29H 12400H to 127FFH 49H 1A400H to 1A7FFH 69H
02800H to 02BFFH O0AH 0A800H to OABFFH 2AH 12800H to 12BFFH 4AH 1A800H to 1ABFFH 6AH
02CO0H to 02FFFH 0BH OACOOH to OAFFFH 2BH 12COOH to 12FFFH 4BH 1ACOOH to 1AFFFH 6BH
03000H to 033FFH O0CH 0BOOOH to OB3FFH 2CH 13000H to 133FFH 4CH 1BOOOH to 1B3FFH 6CH
03400H to 037FFH ODH 0B400H to OB7FFH 2DH 13400H to 137FFH 4DH 1B400H to 1B7FFH 6DH
03800H to 03BFFH OEH 0B800OH to OBBFFH 2EH 13800H to 13BFFH 4EH 1B800H to 1BBFFH 6EH
03CO0H to 03FFFH OFH 0BCOOH to OBFFFH 2FH 13COO0H to 13FFFH 4FH 1BCOOH to 1BFFFH 6FH
04000H to 043FFH 10H 0COOOH to OC3FFH 30H 14000H to 143FFH 50H 1COO00H to 1C3FFH 70H
04400H to 047FFH 11H 0C400H to OC7FFH 31H 14400H to 147FFH 51H 1C400H to 1C7FFH 71H
04800H to 04BFFH 12H 0C800H to OCBFFH 32H 14800H to 14BFFH 52H 1C800H to 1CBFFH 72H
04COOH to 04FFFH 13H 0CCOOH to OCFFFH 33H 14COO0H to 14FFFH 53H 1CCOOH to 1CFFFH 73H
05000H to 053FFH 14H ODOOOH to OD3FFH 34H 15000H to 153FFH 54H 1DO000H to 1D3FFH 74H
05400H to 057FFH 15H 0D400H to OD7FFH 35H 15400H to 157FFH 55H 1D400H to 1D7FFH 75H
05800H to 05BFFH 16H OD800H to ODBFFH 36H 15800H to 15BFFH 56H 1D800H to 1DBFFH 76H
05CO0H to O5FFFH 17H 0DCOOH to ODFFFH 37H 15COO0H to 15FFFH 57H 1DCOOH to 1DFFFH 77H
06000H to 063FFH 18H OEOOOH to OE3FFH 38H 16000H to 163FFH 58H 1EOOOH to 1E3FFH 78H
06400H to 067FFH 19H OE400H to OE7FFH 39H 16400H to 167FFH 59H 1E400H to 1E7FFH 79H
06800H to 06BFFH 1AH OE800H to OEBFFH 3AH 16800H to 16BFFH 5AH 1E800H to 1EBFFH 7AH
06CO0H to O6FFFH 1BH OECOOH to OEFFFH 3BH 16COO0H to 16FFFH 5BH 1ECOOH to 1EFFFH 7BH
07000H to 073FFH 1CH OFOOOH to OF3FFH 3CH 17000H to 173FFH 5CH 1FOO0OH to 1F3FFH 7CH
07400H to 077FFH 1DH OF400H to OF7FFH 3DH 17400H to 177FFH 5DH 1F400H to 1F7FFH 7DH
07800H to 07BFFH 1EH OF800H to OFBFFH 3EH 17800H to 17BFFH 5EH 1F800H to 1FBFFH 7EH
07CO0H to 07FFFH 1FH OFCOOH to OFFFFH 3FH 17COOH to 17FFFH 5FH 1FCOOH to 1FFFFH 7FH

Remark  R5F110xE, R5F111XE (x = M, N, P): Block numbers 00H to 3FH
R5F110xF, R5F111xF (x = M, N, P): Block numbers 00H to 5FH
R5F110xG, R5F111xG (x = M, N, P):  Block numbers 00H to 7FH
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Table 3 - 2 Correspondence Between Address Values and Block Numbers in Flash Memory (2/2)

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

20000H to 203FFH 80H 28000H to 283FFH AOH 30000H to 303FFH COH 38000H to 383FFH EOH
20400H to 207FFH 81H 28400H to 287FFH AlH 30400H to 307FFH C1iH 38400H to 387FFH E1H
20800H to 20BFFH 82H 28800H to 28BFFH A2H 30800H to 30BFFH C2H 38800H to 38BFFH E2H
20CO0H to 20FFFH 83H 28COO0H to 28FFFH A3H 30COO0H to 30FFFH C3H 38CO0H to 38FFFH E3H
21000H to 213FFH 84H 29000H to 293FFH A4H 31000H to 313FFH C4H 39000H to 393FFH E4H
21400H to 217FFH 85H 29400H to 297FFH A5H 31400H to 317FFH C5H 39400H to 397FFH E5H
21800H to 21BFFH 86H 29800H to 29BFFH A6H 31800H to 31BFFH C6H 39800H to 39BFFH E6H
21COOH to 21FFFH 87H 29COO0H to 29FFFH A7TH 31COOH to 31FFFH C7H 39CO0H to 39FFFH E7H
22000H to 223FFH 88H 2A000H to 2A3FFH A8H 32000H to 323FFH C8H 3A000H to 3A3FFH E8H
22400H to 227FFH 89H 2A400H to 2A7FFH A9H 32400H to 327FFH C9H 3A400H to 3A7FFH E9H
22800H to 22BFFH 8AH 2A800H to 2ABFFH AAH 32800H to 32BFFH CAH 3A800H to 3ABFFH EAH
22CO0H to 22FFFH 8BH 2ACOO0H to 2AFFFH ABH 32COO0H to 32FFFH CBH 3ACO0H to 3AFFFH EBH
23000H to 233FFH 8CH 2BO00OH to 2B3FFH ACH 33000H to 333FFH CCH 3B0O00OH to 3B3FFH ECH
23400H to 237FFH 8DH 2B400H to 2B7FFH ADH 33400H to 337FFH CDH 3B400H to 3B7FFH EDH
23800H to 23BFFH 8EH 2B800H to 2BBFFH AEH 33800H to 33BFFH CEH 3B800H to 3BBFFH EEH
23CO0H to 23FFFH 8FH 2BCOOH to 2BFFFH AFH 33COO0H to 33FFFH CFH 3BCOOH to 3BFFFH EFH
24000H to 243FFH 90H 2COO00H to 2C3FFH BOH 34000H to 343FFH DOH 3CO00H to 3C3FFH FOH
24400H to 247FFH 91H 2C400H to 2C7FFH B1H 34400H to 347FFH D1H 3C400H to 3C7FFH F1H
24800H to 24BFFH 92H 2C800H to 2CBFFH B2H 34800H to 34BFFH D2H 3C800H to 3CBFFH F2H
24CO0H to 24FFFH 93H 2CCOOH to 2CFFFH B3H 34COOH to 34FFFH D3H 3CCOO0H to 3CFFFH F3H
25000H to 253FFH 94H 2D000H to 2D3FFH B4H 35000H to 353FFH D4H 3DO000H to 3D3FFH F4H
25400H to 257FFH 95H 2D400H to 2D7FFH B5H 35400H to 357FFH D5H 3D400H to 3D7FFH F5H
25800H to 25BFFH 96H 2D800H to 2DBFFH B6H 35800H to 35BFFH D6H 3D800H to 3DBFFH F6H
25CO0H to 25FFFH 97H 2DCOOH to 2DFFFH B7H 35CO0H to 35FFFH D7H 3DCOOH to 3DFFFH F7H
26000H to 263FFH 98H 2EOO0OH to 2E3FFH B8H 36000H to 363FFH D8H 3EO000H to 3E3FFH F8H
26400H to 267FFH 99H 2E400H to 2E7FFH BOH 36400H to 367FFH D9H 3E400H to 3E7FFH FOH
26800H to 26BFFH 9AH 2E800H to 2EBFFH BAH 36800H to 36BFFH DAH 3E800H to 3EBFFH FAH
26CO0H to 26FFFH 9BH 2ECOOH to 2EFFFH BBH 36CO0H to 36FFFH DBH 3ECO0H to 3EFFFH FBH
27000H to 273FFH 9CH 2F000H to 2F3FFH BCH 37000H to 373FFH DCH 3F000H to 3F3FFH FCH
27400H to 277FFH 9DH 2F400H to 2F7FFH BDH 37400H to 377FFH DDH 3F400H to 3F7FFH FDH
27800H to 27BFFH 9EH 2F800H to 2FBFFH BEH 37800H to 37BFFH DEH 3F800H to 3FBFFH FEH
27CO0H to 27FFFH 9FH 2FCOOH to 2FFFFH BFH 37COO0OH to 37FFFH DFH 3FCOOH to 3FFFFH FFH

Remark  R5F110xH, R5F111xH (x =M, N, P):  Block numbers O0H to BFH
R5F110xJ, R5F111xJ (x = M, N, P): Block numbers 00H to FFH
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3.1.1 Internal program memory space

The internal program memory space stores the program and table data.
The RL78/L1C products incorporate internal ROM (flash memory), as shown below.

Table 3 - 3 Internal ROM Capacity

Internal ROM
Part Number -
Structure Capacity
R5F110xE, R5F111xE (x = M, N, P) Flash memory 65536 x 8 bits (00000H to OFFFFH)
R5F110xF, R5F111xF (x = M, N, P) 98304 x 8 bits (00000H to 17FFFH)
R5F110xG, R5F111xG (x = M, N, P) 131072 x 8 bits (00000H to 1FFFFH)
R5F110xH, R5F111xH (x = M, N, P) 196608 x 8 bits (00000H to 2FFFFH)
R5F110xJ, R5F111xJ (x = M, N, P) 262144 x 8 bits (00000H to 3FFFFH)

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

(1) Vector table area

The 128-byte area 00000H to 0007FH is reserved as a vector table area. The program start addresses for
branch upon reset or generation of each interrupt request are stored in the vector table area. Furthermore,
the interrupt jump address is a 64 K address of 00000H to OFFFFH, because the vector code is assumed to
be 2 bytes.

Of the 16-bit address, the lower 8 bits are stored at even addresses and the higher 8 bits are stored at odd
addresses.

To use the boot swap function, set a vector table also at 01000H to 0107FH.
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Table 3 - 4 Vector Table (1/2)

Vector Table Address Interrupt Source With USB Without USB
100-pin 80/85-pin 100-pin 80/85-pin

00000H RESET, POR, LVD, WDT, TRAP, IAW, RPE \ \ v v
00004H INTWDTI d J \ y
00006H INTLVI \ \ v v
00008H INTPO d J \ y
0000AH INTP1 \ \ v v
0000CH INTP2 d J \ y
0000EH INTP3 J J \ y
00010H INTP4 v \ v v
00012H INTP5 J J \ y
00014H INTST2/INTCSI20/INTIIC20 v \ v v
00016H INTSR2 J J \ y
00018H INTSRE2 N N N N
0001EH INTSTO/INTCSIOO/INTIICOO d J \ y
00020H INTTMOO \ \ v v
00022H INTSRO d J \ y

INTSREO \ \ y V
00024H INTTMO1H d J \ y
00026H INTST1/INTCSI10/INTIC10 \ \ v v
00028H INTSR1 d J \ y

INTSRE1 \ \ y V
0002AH INTTMO3H d J \ y
0002CH INTIICAO \ \ v v
0002EH INTRTIT d J \ y
00032H INTTMO1 \ \ v v
00034H INTTMO2 d J \ y
00036H INTTMO3 J J y v
00038H INTAD d J \ y
0003AH INTRTC \ \ v v
0003CH INTIT d J \ y
0003EH INTKR \ \ v v
00040H INTST3/INTCSI30/INTIIC30 d J \ y
00042H INTSR3 \ \ v V
00046H INTTMO4 d J \ y
00048H INTTMO5 \ \ v v
0004AH INTP6 d J \ y
0004CH INTP7 \ \ v v
00050H INTCMPO d J \ y
00052H INTCMP1 N — N _
00054H INTTMO6 d J \ y
00056H INTTMO7 J J y v
00058H INTUSB d J — —
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Table 3 - 5 Vector Table (2/2)

Vector Table Address Interrupt Source With USB Without USB
100-pin 80/85-pin 100-pin 80/85-pin
0005AH INTRSUM \ \ — —
0005CH INTSRE3 d J \ y
0005EH INTTKB2_0 \ \ v v
00060H INTTKB2_1 N \ v N
00062H INTFL \ \ v V
00064H INTTKB2_2 N \ v N
00066H DTCOFIFO J \ — —
00068H DTC1FIFO v \ — —
0007EH BRK J J \ y

(2) CALLT instruction table area
The 64-byte area 00080H to O0O0OBFH 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 01080H to 010BFH.

(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 010COH to

010C3H when the boot swap is used. For details, see CHAPTER 29 OPTION BYTE.

(4) On-chip debug security ID setting area
A 10-byte area of 000C4H to 000CDH and 010C4H to 010CDH 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 O0O0CDH and at 010C4H to 010CDH when the boot swap is used. For details,
see CHAPTER 31 ON-CHIP DEBUG FUNCTION.
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3.1.2 Mirror area

The RL78/L1C mirrors the code flash area of 00000H to OFFFFH, to FOOOOH to FFFFFH. The products with 96
KB or more flash memory 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, 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 R5F110xE, R5F111xE (x = M, N, P) (Flash memory: 64 KB, RAM: 8 KB)

FFFFFH

FFFOOH
FFEFFH

FFEEOH
FFEDFH

FDFOOH
FDEFFH

F3000H
F2FFFH

F1000H
FOFFFH

FO800H
FO7FFH

FOOOOH
EFFFFH

10000H
OFFFFH

OEFOOH

Special-function register (SFR)
256 bytes

General-purpose register
32 bytes

RAM
8 KB

Mirror
(same data as 02000H to OEEFFH)

Data flash memory

Reserved

Special-function register (2nd SFR)
2 KB

Reserved

Code flash memory

OEEFFH

02000H
OLFFFH
00000H

Code flash memory

The PMC register is described below.

For example, OE789H is mirrored to
FE789H. Data can therefore be read
by MOV A, IE789H, instead of MOV
ES, #00H and MOV A, ES:!E789H.

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

Figure 3 - 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 FOOO0OH to FFFFFH
1 10000H to 1FFFFH is mirrored to FOOOOH to FFFFFH

Caution 1. In products with 64-KB flash memory, be sure to set bit 0 (MAA) to O (initial value).

Caution 2. Set the PMC register only once during the initial settings prior to operating the DTC (data transfer
controller).
Rewriting the PMC register other than during the initial settings is prohibited.

Caution 3. 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/L1C products incorporate the following RAMs.

Table 3 - 6 Internal RAM Capacity

Part Number Internal RAM
R5F110xE, R5F111xE (x = M, N, P) 8192 x 8 bits (FDFOOH to FFEFFH)
R5F110xF, R5F111xF (x =M, N, P) 10240 x 8 bits (FD700H to FFEFFH)
R5F110xG, R5F111xG (x =M, N, P) 12288 x 8 bits (FCFOOH to FFEFFH)
R5F110xH, R5F111xH (x = M, N, P) 16384 x 8 bits (FBFOOH to FFEFFH)
R5F110xJ, R5F111xJ (x = M, N, P) 16384 x 8 bits (FBFOOH to FFEFFH)

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

The internal RAM is used as a stack memory.

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

Caution 2. Do not allocate RAM addresses which are used as a stack area, a data buffer, a branch
destination of vector interrupt processing, and a DTC transfer destination/transfer source to
the area FFE20H to FFEDFH when performing self-programming and rewriting the data flash
memory.

Caution 3. Use of the RAM areas of the following products is prohibited when performing self-
programming and rewriting the data flash memory, because these areas are used for each

library.
R5F110xH, R5F111xH (x = M, N, P): FBFOOH to FC309H
R5F110xJ, R5F111xJ (x = M, N, P): FBFOOH to FC309H

Caution 4. The internal RAM area in the following products cannot be used as the stack memory when
using the on-chip debugging trace function.

R5F110xH, R5F111xH (x = M, N, P): FC300H to FC6FFH
R5F110xJ, R5F111xJ (x =M, N, P): FC300H to FC6FFH
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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
Tables 3-71to 3-10in 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 Tables 3 - 11 to 3 - 25 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/L1C, 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. Figure 3 - 7 shows the correspondence between data memory and

addressing.

For details of each addressing, see 3.4 Addressing for Processing Data Addresses.

Figure 3 - 7 Correspondence Between Data Memory and Addressing

Register addressing

Short direct addressing

l

FFFFFH SEE ddressi
FFF20H | _ Special function register (SFR).__ R
FFF1FH 256 bytes
FFFOOH v
FFEFFH | General-purpose register t
FFEEOH 32 bytes v
FFEDFH
FFE20H | ___________ RAM __ .
FFE1FH 8to 16 KB

Mirror area

Data flash memory
8 KB

F1000H
FOFFFH

Reserved
FO800H
FO7FFH

Extended special function register
(2nd SFR)
2KB
FOOO0OH
EFFFFH
st Reserved =
Code flash memory pu

00000H T

64 to 256 KB T

Direct addressing
Register indirect addressing
Based addressing

Based indexed addressing

RO1UHO0409EJ0240
Mar 22, 2024

Rev.2.40

RRENESAS

Page 74 of 1319



RL78/L1C CHAPTER 3 CPU ARCHITECTURE

3.2 Processor Registers

The RL78/L1C products incorporate the following processor registers.

3.21 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 00000H and 00001H to the 16
lower-order bits of the program counter. The four higher-order bits of the program counter are cleared to
0000.

Figure 3 - 8 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 - 9 Format of Program Status Word

7 0
PSW| IE z | RBS1 | AC | RBSO ISP1 ISPO cY

(&) 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, ISPO0), 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.
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(b) Zero flag (2)
When the operation result is zero, this flag is set (1). It is reset (0) in all other cases.

(c) Register bank select flags (RBS0, RBS1)
These are 2-bit flags to select one of the four register banks.
In these flags, the 2-bit information that indicates the register bank selected by SEL RBn instruction
execution is stored.

(d) Auxiliary carry flag (AC)
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.

(e) 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) (see 21.3.3) cannot be acknowledged. Actual
request acknowledgment is controlled by the interrupt enable flag (IE).

Remark n=0,1

(f) Carryflag (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.
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(3) 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 - 10 Format of Stack Pointer

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

In stack addressing through a stack pointer, the SP is decremented ahead of write (save) to the stack
memory and is incremented after read (restore) from the stack memory.

Caution 1. Since reset sighal generation makes the SP contents undefined, be sure to initialize the SP
before using the stack.

Caution 2. It is prohibited to use the general-purpose register (FFEEOH to FFEFFH) space for fetching
instructions or as a stack area.

Caution 3. Do not allocate RAM addresses which are used as a stack area, a data buffer, a branch
destination of vector interrupt processing, and a DTC transfer destination/transfer source to
the area FFE20H to FFEDFH when performing self-programming and rewriting the data flash
memory.

Caution 4. Use of the RAM areas of the following products is prohibited when performing self-
programming and rewriting the data flash memory, because these areas are used for each
library.

R5F110xH, R5F111xH (x =M, N, P): FBFOOH to FC309H
R5F110xJ, R5F111xJ (x = M, N, P): FBFOOH to FC309H

Caution 5. Use of the RAM areas of the following products is prohibited when using the on-chip
debugging trace function and rewriting the data flash memory, because these areas are used
as stack memory.

R5F110xH, R5F111xH (x =M, N, P): FC300H to FC6FFH
R5F110xJ, R5F111xJ (x = M, N, P): FC300H to FC6FFH
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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).

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.

Figure 3 - 11 Configuration of General-Purpose Registers

(a) 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
FFEE8H
A
Register bank 3 AX
X
FFEEOH
15 0 7 0
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3.2.3 ES and CS registers

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

instruction is executed (register direct addressing), respectively.
The default value of the ES register after reset is OFH, and that of the CS register is 00H.

Figure 3 - 12 Configuration of ES and CS Registers

7 6 5 4 3 2 1 0

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

cs| 0 | 0 | 0 | 0 | CcSs3 CS2 | Ccs1 CSo

Though the data area which can be accessed with 16-bit addresses is the 64 Kbytes from FOOOOH to FFFFFH,
using the ES register as well extends this to the 1 Mbyte from 00000H to FFFFFH.

Figure 3 - 13 Extension of Data Area Which Can Be Accessed

—>F| 0000H - FFFFH

%OH - FH‘ ‘ 0000H - FFFFH ‘

laddr16

ES:laddrl6

ES:laddrl6

FFFFFH

Special function register
(SFR) 256 bytes

\

laddr16 L

FOOOOH

Special function register
(2nd SFR) 2 Kbytes

EFFFFH

~L
—

ooooo;;[

Code flash memory

Data memory space
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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 as follows for the 1-bit manipulation instruction operand (sfr.bit).
When the bit name is defined: <Bit name>
When the bit name is not defined: <Register name>, <Bit number> or <Address>, <Bit number>
* 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.

Tables 3 - 7 to 3 - 10 give lists 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.
* RIW
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
“\" 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 - 7 SFR List (1/4)

Address Special Function Register (SFR) Symbol RIW Manipulable Bit Range After Reset
Name 1-bit 8-bit 16-bit
FFFOOH | Port register 0 PO RIW v v — 00H
FFFO1H | Port register 1 P1 RIW v \ — O0H
FFFO2H | Port register 2 P2 RIW v v — 00H
FFFO3H | Port register 3 P3 RIW v \ — O0H
FFFO4H | Port register 4 P4 R/W 3 3 — OOH
FFFOSH | Port register 5 P5 RIW \ V — OOH
FFFO6H | Port register 6 P6 R/IW v v — OOH
FFFO7H | Port register 7 P7 RIW v v — 00H
FFFO8H | Port register 8 P8 R/IW v v — OOH
FFFOCH | Port register 12 P12 RIW v v — Undefined
FFFODH | Port register 13 P13 RIW v v — Undefined
FFFOEH | Port register 14 P14 RIW y y — OOH
FFFOFH | Port register 15 P15 RIW v v — 00H
FFF10H | Serial data register 00 TXDO/ | SDR0OO R/IW — \/ 0000H
SI000
FFF11H — — _
FFF12H | Serial data register 01 RXDO SDRO1 R/IW — \/ 0000H
FFF13H — — _
FFF14H | Serial data register 12 TXD3/ |SDR12 R/IW — \/ 0000H
SI030
FFF15H — — —
FFF16H | Serial data register 13 RXD3 SDR13 R/W — v 0000H
FFF17H — — —
FFF18H | Timer data register 00 TDROO R/W — — 0000H
FFF19H
FFF1AH | Timer data register 01 TDRO1L | TDRO1 R/W — 00H
FFF1BH TDRO1H — \ O0H
FFF1EH | 12-bit A/D conversion result register | ADCR — — 0000H
FFF1FH 8-bit A/D conversion result ADCRH — v — 00H
register
FFF20H | Port mode register 0 PMO RIW v v — FFH
FFF21H | Port mode register 1 PM1 RIW y y — FFH
FFF22H | Port mode register 2 PM2 RIW v v — FFH
FFF23H | Port mode register 3 PM3 RIW y y — FFH
FFF24H | Port mode register 4 PM4 RIW v v — FFH
FFF25H | Port mode register 5 PM5 RIW \ V — FFH
FFF26H | Port mode register 6 PM6 RIW y y — FFH
FFF27H | Port mode register 7 PM7 RIW v v — FFH
FFF2CH | Port mode register 12 PM12 RIW y y — FFH
FFF2EH | Port mode register 14 PM14 RIW v v — FFH
FFF2FH | Port mode register 15 PM15 RIW y y — FFH
FFF30H | A/D converter mode register 0 ADMO RIW v v — 00H
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Table 3 - 8 SFR List (2/4)

Address Special Function Register (SFR) Symbol RIW Manipulable Bit Range After Reset
Name 1-bit 8-hit 16-bit

FFF31H | Analog input channel specification | ADS RIW 3 3 — OOH
register

FFF32H | A/D converter mode register 1 ADM1 R/W v — 00H

FFF34H | Key return control register KRCTL RIW y y — OOH

FFF35H | Key return flag register KRF R/W — v — 00H

FFF37H | Key return mode register KRMO R/W 3 3 — OOH

FFF38H | External interrupt rising edge enable | EGPO R/W V v — 00H
register 0

FFF39H | External interrupt falling edge enable | EGNO RIW v v — 00H
register 0

FFF40H | LCD mode register O LCDMO R/W — v — 00H

FFF41H |LCD mode register 1 LCDM1 RIW v v — O0H

FFF42H | LCD clock control register 0 LCDCO R/W — v — 00H

FFF43H | LCD boost level control register VLCD R/W — v — 04H

FFF44H | Serial data register 02 TXD1/ |SDR0O2 | R/W — v N 0000H

SI010

FFF45H — — —

FFF46H | Serial data register 03 RXD1 |SDR0O3 | RW — x/ J 0000H

FFF47H — — —

FFF48H | Serial data register 10 TXD2/ |SDR10 | RMW — x/ J 0000H

S1020

FFF49H — — —

FFF4AH | Serial data register 11 RXD2 |SDR1l | RW — x/ J 0000H

FFF4BH — — —

FFFS0H | IICA shift register 0 IICAO RIW — V — 00H

FFF51H | IICA status register 0 lICso R v v — 00H

FFF52H | IICA flag register O IICFO R/W x/ V — 00H

FFF64H | Timer data register 02 TDRO02 R/W — — J 0000H

FFF65H

FFF66H | Timer data register 03 TDRO3L |[TDRO3 | R/W — v v 00H

FFF67H TDRO3H — V 00H

FFF68H | Timer data register 04 TDRO4 R/W — — \/ 0000H

FFF69H

FFF6AH | Timer data register 05 TDRO05 R/W — — \ 0000H

FFF6BH

FFF6CH | Timer data register 06 TDRO06 R/W — — \ 0000H

FFF6DH

FFFGEH | Timer data register 07 TDRO7 R/W — — J 0000H

FFF6FH
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Table 3 - 9 SFR List (3/4)

Manipulable Bit Range
Address Special Function Register (SFR) Name Symbol R/W After Reset
1-bit 8-bit 16-bit
FFF74H | D/A conversion value setting register 0 DACSO0 R/W — R — 00H
FFF75H | D/A conversion value setting register 1 DACS1 R/W — v — 00H
FFF76H | D/A converter mode register DAM RIW v v — 00H
FFFO0H | 12-bit interval timer control register ITMC R/W — — R OFFFH
FFF91H
FFF92H | Second count register SEC R/W — 3 — Undefined
FFF93H | Minute count register MIN R/W — R — Undefined
FFF94H | Hour count register HOUR RIW — v — Undefined
FFF95H | Week count register WEEK RIW — v — Undefined
FFF96H | Day count register DAY R/W — R — Undefined
FFF97H | Month count register MONTH R/W — 3 — Undefined
FFF98H | Year count register YEAR R/W — 3 — Undefined
FFF9AH | Alarm minute register ALARMWM R/W — R — Undefined
FFF9BH | Alarm hour register ALARMWH R/W — v — Undefined
FFFOCH | Alarm week register ALARMWW R/W — v — Undefined
FFFODH | Real-time clock control register 0 RTCCO RIW \/ R — 0OH Note 1
FFF9EH | Real-time clock control register 1 RTCC1 R/W v N — 00H Note 1
FFFAOH | Clock operation mode control register CMC R/W — 3 — 00H Note 1
FFFALH | Clock operation status control register csc RIW v v — COH Note 1
FEEAZH rerTisl,:::ion stabilization time counter status OSTC R V — 00H
FFFA3H | Oscillation stabilization time select register OSTS R/W — R — 07H
FFFA4H | System clock control register CKC RIW \/ 3 — 00H
FFFA5H | Clock output select register O CKSO0 R/W N Y — 00H
FFFA6H | Clock output select register 1 CKS1 R/W N Y — 00H
FFFA8H | Reset control flag register RESF R — v — Undefined Note 2
FEFA9H | Voltage detection register LVIM R/W N N — 00H Note 2
FFFAAH | Voltage detection level register LvIs RIW R — 00H/01H/81H Note 2
FFFABH | Watchdog timer enable register WDTE R/W — R — 9AH/1AH Note 3
FFFACH | CRC input register CRCIN R/W — 3 — 00H
Note 1. This register is reset only by a power-on reset.
Note 2. The register states change depending on reset sources as shown below.
Reset Source RESET Reset by Exesjtf:; tl)lfegal Reset by Reset by RAM Parity Reset by lllegal Reset by
Register Input POR Instruction WDT Error Memory Access LvD
RESF TRAP Cleared (0) Set (1) Retained Retained
WDTRF Retained Set (1) Retained
RPERF Retained Set (1) Retained
IAWRF Retained Set (1)
LVIRF Retained Set (1)

LVIM LVISEN Cleared (0) Retained
LVIOMSK | Retained
LVIF

LvIS Cleared (00H/01H/81H)

Note 3. The reset value of the WDTE register is determined by the setting of the option byte.
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Table 3 - 10 SFR List (4/4)

Manipulable Bit Range
Address | Special Function Register (SFR) Name Symbol R/W After Reset
1-bit 8-bit 16-bit
FFFDOH | Interrupt request flag register 2 IF2L IF2 RIW \ \ \/ O0H
FFFD1H IF2H R/W 3 3 00H
FFFD2H | Interrupt request flag register 3L IF3L IF3 RIW \ \ O0H
FFFD4H | Interrupt mask flag register 2 MK2L | MK2 RIW v v FFH
FFFD5H MK2H R/W J J FFH
FFFD6H | Interrupt mask flag register 3L MK3L | MK3 RIW v v FFH
FFFD8H | Priority specification flag register 02 PRO2L |PRO2 | R/W \ \ \/ FFH
FFFD9H PRO2H RIW 3 3 FFH
FFFDAH | Priority specification flag register 03L | PRO3L |PR03 | R/W \ \ FFH
FFFDCH | Priority specification flag register 12 PR12L |PR12 RIW v v FFH
FFFDDH PR12H R/W J J FFH
FFFDEH | Priority specification flag register 13L | PR13L | PR13 RIW v v FFH
FFFEOH | Interrupt request flag register 0 IFOL IFO RIW \ \ \/ O0H
FFFELH IFOH RIW 3 3 00H
FFFE2H | Interrupt request flag register 1 IF1L IF1 RIW \ \ \/ O0H
FFFE3H IF1H RIW 3 3 00H
FFFE4H | Interrupt mask flag register 0 MKOL | MKO RIW \ \ \/ FFH
FFFE5H MKOH RIW 3 3 FFH
FFFE6H | Interrupt mask flag register 1 MKIL |MK1 RIW \ \ \/ FFH
FFFE7H MK1H RIW 3 3 FFH
FFFESH | Priority specification flag register 00 PROOL |PROO | R/W \ \ \/ FFH
FFFE9H PROOH RIW 3 3 FFH
FFFEAH | Priority specification flag register 01 PROIL |PRO1 | R/W \ \ \/ FFH
FFFEBH PRO1H RIW 3 3 FFH
FFFECH | Priority specification flag register 10 PR10L |PR10 | R/W \ \ \/ FFH
FFFEDH PR10H RIW 3 3 FFH
FFFEEH | Priority specification flag register 11 PR11L |PR11 RIW \ \ \/ FFH
FFFEFH PR11H RIW 3 3 FFH
FFFFOH | Multiply and accumulation register (L) MACRL R/W — — \/ 0000H
FFFF1H
FFFF2H | Multiply and accumulation register (H) | MACRH R/W — — \/ 0000H
FFFF3H
FFFFEH | Processor mode control register PMC RIW \ \ — O0H
Remark  For extended SFRs (2nd SFRs), see Tables 3 - 11 to 3 - 25 Extended SFR (2nd SFR) List.
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3.25 Extended special function registers (2nd SFRs: 2nd Special Function
Registers)

Unlike a general-purpose register, each extended SFR (2"d 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 as follows for the 1-bit manipulation instruction operand (‘addr16.bit)
When the bit name is defined: <Bit name>
When the bit name is not defined: <Register name>, <Bit number> or <Address>, <Bit number>
« 8-bit manipulation
Describe the symbol reserved by the assembler for the 8-bit manipulation instruction operand (!addr16). 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 ('addr16). When
specifying an address, describe an even address.

Tables 3 - 11 to 3 - 25 give lists 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.
* RIW
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
“\" 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 - 11 Extended SFR (2nd SFR) List (1/15)

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

FOO10H | A/D converter mode register 2 ADM2 R/W v \ — 00H
FO011H | Conversion result comparison upper limit ADUL R/W — y — FFH

setting register
FO012H | Conversion result comparison lower limit ADLL R/W — v — 00H

setting register
FOO013H | A/D test register ADTES RIW — v — 00H
FOO30H | Pull-up resistor option register 0 PUO RIW N \ — 00H
FO031H | Pull-up resistor option register 1 PU1 RIW v v — 00H
FO032H | Pull-up resistor option register 2 PU2 RIW N \ — 00H
FO033H | Pull-up resistor option register 3 PU3 RIW v v — 00H
FO034H | Pull-up resistor option register 4 PU4 RIW N \ — 01H
FO035H | Pull-up resistor option register 5 PU5 RIW v v — 00H
FO037H | Pull-up resistor option register 7 PU7 RIW N v — 00H
FO038H | Pull-up resistor option register 8 PU8 RIW v v — 00H
FOO3CH | Pull-up resistor option register 12 PU12 RIW N v — 00H
FOO3EH | Pull-up resistor option register 14 PU14 RIW v v — 00H
FOO40H | Port input mode register 0 PIMO RIW N v — 00H
FO041H | Port input mode register 1 PIM1 RIW v v — 00H
FO042H | Port input mode register 2 PIM2 RIW N v — 00H
FO043H | Port input mode register 3 PIM3 RIW v v — 00H
FO044H | Port input mode register 4 PIM4 RIW N v — 00H
FOO50H | Port output mode register 0 POMO RIW v v — 00H
FOO051H | Port output mode register 1 POM1 RIW N v — 00H
FOO052H | Port output mode register 2 POM2 RIW v v — 00H
FO053H | Port output mode register 3 POM3 RIW N v — 00H
FO054H | Port output mode register 4 POM4 R/W v \ — 00H
FO062H | Port mode control register 2 PMC2 RIW N v — FFH
F0064H | Port mode control register 4 PMC4 RIW N v — 00H
FOOBEH | Port mode control register 14 PMC14 RIW v v — FFH
FOO70H | Noise filter enable register 0 NFENO RIW v v — 00H
FOO071H | Noise filter enable register 1 NFEN1 R/W v \ — 00H
FOO073H | Input switch control register ISC R/W v \ — 00H
FO074H | Timer input select register O TISO R/W — v — O0H
FO076H | A/D port configuration register ADPC R/W — v — O0H
FOO077H | Peripheral I/O redirection register PIOR R/W — v — O00H
FO078H | Invalid memory access detection control IAWCTL R/W — v — 00H

register
FO079H | Timer output select register TOS R/W v — 00H
FOO7AH | Peripheral enable register 1 PER1 R/W — 00H
FOO7BH | Port mode select register PMS R/W — 00H
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Table 3 - 12 Extended SFR (2nd SFR) List (2/15)

Manipulable Bit Range
Address Special Function Register (SFR) Name Symbol R/W Lbit Sobit 16.bit After Reset
FOO90H | Data flash control register DFLCTL RIW R d — 00H
FOOAOH | High-speed on-chip oscillator trimming register | HHOTRM R/W — \/ — Undefined Note 1
FOOA8H | High-speed on-chip oscillator frequency select | HOCODIV R/W — N — The value set by
register FRQSEL2 to
FRQSELO of the
option byte (000C2H)
Note 2
FOOFOH | Peripheral enable register 0 PERO RIW R d — 00H
FOOF3H | Subsystem clock supply mode control register | OSMC R/W — \/ — 00H
FOOF5H | RAM parity error control register RPECTL RIW 3 \/ — 00H
FOOF9H Power-on-reset status register PORSR R/W — v — 00H Note 3
FOOFDH | Peripheral enable register 2 PER2 RIW R d — 00H
FOOFEH | BCD correction result register BCDADJ R — \/ — Undefined
FO100H | Serial status register 00 SSROOL | SSR00 R — V J 0000H
FO101H — — —
FO102H | Serial status register 01 SSROIL |SSRO1 R — d V 0000H
F0103H — — —
FO0104H | Serial status register 02 SSR0O2L | SSR02 R — N \ 0000H
FO105H — — —
FO0106H | Serial status register 03 SSRO3L | SSR03 R — N v 0000H
FO107H — — —
FO108H | Serial flag clear trigger register 00 SIROOL | SIR0O RIW — d V 0000H
FO109H — — —
FO10AH | Serial flag clear trigger register 01 SIRO1L SIR01 R/W — N \ 0000H
FO10BH — — —
FO10CH | Serial flag clear trigger register 02 SIR02L SIR02 R/W — \/ y 0000H
FO10DH — — —
FO10EH | Serial flag clear trigger register 03 SIRO3L  [SIR03 RIW — d V 0000H
FO10FH — — —
FO110H | Serial mode register 00 SMRO00 R/W — — \ 0020H
FO111H
FO112H | Serial mode register 01 SMRO1 R/W — — Y 0020H
FO113H
FO0114H | Serial mode register 02 SMRO02 R/W — — y 0020H
FO115H
FO0116H | Serial mode register 03 SMRO03 R/W — — \ 0020H
FO117H
F0118H | Serial communication operation setting register | SCR00 R/W — — \ 0087H
Fo119H |90
FO11AH | Serial communication operation setting register | SCRO1 R/W — — y 0087H
Fo11BH |91
FO11CH | Serial communication operation setting register | SCR02 R/W — — \ 0087H
FowDH |92
Note 1. The value after a reset is adjusted at the time of shipment.
Note 2. The value after a reset is a value set in FRQSEL2 to FRQSELO of the option byte 000C2H.
Note 3. This register is reset only by a power-on reset.
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Table 3 - 13 Extended SFR (2nd SFR) List (3/15)

Address Special Function Register (SFR) Symbol RIW Manipulable Bit Range After Reset
Name 1-bit 8-bit 16-bit

FO11EH | Serial communication operation SCRO03 R/W — — \ 0087H
FO11FH | setting register 03
FO120H | Serial channel enable status register | SEOL SEO R v \ \ 0000H
Fo121H |0 — — —
FO122H | Serial channel start register 0 SSoL SS0 RIW v \ \ 0000H
FO0123H — — —
FO124H | Serial channel stop register 0 STOL STO RIW v \ \ 0000H
FO125H — — —
F0126H | Serial clock select register 0 SPSOL | SPSO RIW — \ \ 0000H
FO127H — — —
F0128H | Serial output register 0 SO0 R/W — — \ OFOFH
FO129H
FO12AH | Serial output enable register 0 SOEOL |SOEO RIW v \ \ 0000H
FO12BH — — —
FO134H | Serial output level register 0 SOLOL |SOLO RIW — \ \ 0000H
FO135H — — —
FO138H | Serial standby control register 0 SSCOL | SSCO RIW — \ \ 0000H
FO139H — — —
FO140H | Serial status register 10 SSR10L | SSR10 R — v v 0000H
FO141H — — —
FO142H | Serial status register 11 SSR11L | SSR11 R — v v 0000H
FO143H — — —
FO0144H | Serial status register 12 SSR12L | SSR12 R — v v 0000H
FO145H — — —
FO146H | Serial status register 13 SSR13L | SSR13 R — v v 0000H
FO147H — — —
FO0148H | Serial flag clear trigger register 10 SIR10L |SIR10 R/W — v v 0000H
FO149H — — —
FO14AH | Serial flag clear trigger register 11 SIR11L |SIR11 R/W — v v 0000H
FO14BH — — —
FO14CH | Serial flag clear trigger register 12 SIR12L |SIR12 R/W — v v 0000H
FO14DH — — —
FO14EH | Serial flag clear trigger register 13 SIR13L |SIR13 R/W — v v 0000H
FO14FH — — —
FO150H | Serial mode register 10 SMR10 R/W — — RN 0020H
FO151H
FO152H | Serial mode register 11 SMR11 R/W — — RN 0020H
FO153H
FO0154H | Serial mode register 12 SMR12 R/W — — RN 0020H
FO155H
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Table 3 - 14 Extended SFR (2nd SFR) List (4/15)

Address Special Function Register (SFR) Symbol RIW Manipulable Bit Range After Reset
Name 1-bit 8-bit 16-bit

FO156H | Serial mode register 13 SMR13 RIW — — \ 0020H
FO157H
FO0158H | Serial communication operation SCR10 R/W — — \ 0087H
FO150H | Setting register 10
FO15AH | Serial communication operation SCR11 R/W — — \ 0087H
FO15BH | Setting register 11
FO15CH | Serial communication operation SCR12 R/W — — \ 0087H
FO15DH | Setting register 12
FO15EH | Serial communication operation SCR13 R/W — — \ 0087H
FO15FH | Setting register 13
FO160H | Serial channel enable status register | SE1L SE1 R v \ \ 0000H
Foie1H |1 — — —
FO162H | Serial channel start register 1 SSiL Ss1 RIW v \ \ 0000H
FO163H — — —
FO164H | Serial channel stop register 1 STIL ST1 RIW v \ \ 0000H
FO165H — — —
FO166H | Serial clock select register 1 SPS1L |SPS1 RIW — \ \ 0000H
FO167H — — —
F0168H | Serial output register 1 SO1 R/W — — \ OFOFH
FO169H
FO16AH | Serial output enable register 1 SOEIL |SOE1l RIW v \ \ 0000H
FO16BH — — —
FO174H | Serial output level register 1 SOLIL |SOL1 RIW — \ \ 0000H
FO175H — — —
FO178H | Serial standby control register 1 SSCI1L |Ssc1 RIW — \ \ 0000H
FO179H — — —
FO0180H | Timer counter register 00 TCRO00 R — — \ FFFFH
FO0181H
F0182H | Timer counter register 01 TCRO1 R — — \ FFFFH
FO183H
F0184H | Timer counter register 02 TCRO02 R — — \ FFFFH
FO185H
F0186H | Timer counter register 03 TCRO03 R — — \ FFFFH
FO0187H
F0188H | Timer counter register 04 TCRO04 R — — \ FFFFH
FO189H
FO18AH | Timer counter register 05 TCRO05 R — — \ FFFFH
FO018BH
FO018CH | Timer counter register 06 TCRO06 R — — \ FFFFH
FO18DH
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Table 3 - 15 Extended SFR (2nd SFR) List (5/15)

Address Special Function Register (SFR) Symbol RIW Manipulable Bit Range After Reset
Name 1-bit 8-bit 16-bit

FO18EH | Timer counter register 07 TCRO7 R — — \ FFFFH
FO18FH
FO190H | Timer mode register 00 TMROO RIW — — \ 0000H
FO191H
FO192H | Timer mode register 01 TMRO1 RIW — — \ 0000H
FO193H
FO194H | Timer mode register 02 TMRO2 RIW — — \ 0000H
FO195H
FO196H | Timer mode register 03 TMRO3 RIW — — \ 0000H
FO197H
FO198H | Timer mode register 04 TMRO4 RIW — — \ 0000H
FO199H
FO19AH | Timer mode register 05 TMRO05 R/W — — \ 0000H
FO19BH
FO19CH | Timer mode register 06 TMRO06 RIW — — \ 0000H
FO19DH
FO19EH | Timer mode register 07 TMRO7 R/W — — \ 0000H
FO19FH
FO1AOH | Timer status register 00 TSROOL | TSRO0 R — \ \ 0000H
FO1A1H — — —
FO1A2H | Timer status register 01 TSROIL |TSRO1 R — \ \ 0000H
FO1A3H — — —
FO1A4H | Timer status register 02 TSRO2L | TSR02 R — \ \ 0000H
FO1A5H — — —
FO1A6H | Timer status register 03 TSRO3L |TSR03 R — \ \ 0000H
FO1A7H — — —
FO1A8H | Timer status register 04 TSRO4L | TSR04 R — \ \ 0000H
FO1A9H — — —
FO1AAH | Timer status register 05 TSRO5L | TSR05 R — \ \ 0000H
FO1ABH — — —
FO1ACH | Timer status register 06 TSRO6L | TSR06 R — \ \ 0000H
FO1ADH — — —
FO1AEH | Timer status register 07 TSRO7L | TSRO7 R — \ \ 0000H
FO1AFH — — —
FO1BOH | Timer channel enable status register | TEOL TEO R v \ \ 0000H
Fo1B1H |0 — — —
FO1B2H | Timer channel start register 0 TSOL TS0 RIW v \ \ 0000H
FO1B3H — — —
FO1B4H | Timer channel stop register 0 TTOL TTO RIW v \ \ 0000H
FO1B5H — — —
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Table 3 - 16 Extended SFR (2nd SFR) List (6/15)

Address Special Function Register (SFR) Symbol RIW Manipulable Bit Range After Reset
Name 1-bit 8-bit 16-bit
FO01B6H | Timer clock select register O TPSO R/W — — \ 0000H
FO1B7H
FO1B8H | Timer output register 0 TOOL TOO RIW — \ \ 0000H
FO1B9H — — —
FO1BAH | Timer output enable register 0 TOEOL |TOEO RIW v \ \ 0000H
FO1BBH — — —
FO1BCH | Timer output level register 0 TOLOL |TOLO RIW — \ \ 0000H
FO1BDH — — —
FO1BEH | Timer output mode register O TOMOL | TOMO RIW — \ \ 0000H
FO1BFH — — —
FO1COH | Event link setting register 00 ELSELROO R/W — \ — 00H
FO1C1H | Event link setting register 01 ELSELRO1 R/W — v — O0OH
FO1C2H | Event link setting register 02 ELSELRO02 R/W — \ — 00H
FO1C3H | Event link setting register 03 ELSELRO3 R/W — v — O0OH
FO01C4H | Event link setting register 04 ELSELRO04 R/W — \ — 00H
FO1C5H | Event link setting register 05 ELSELRO5 R/W — v — O0OH
FO1C6H | Event link setting register 06 ELSELRO06 R/W — \ — 00H
FO1C7H | Event link setting register 07 ELSELRO7 R/W — v — O0OH
FO1C8H | Event link setting register 08 ELSELRO8 R/W — \ — 00H
FO1C9H | Event link setting register 09 ELSELRO9 R/W — v — O0OH
FO1CAH | Event link setting register 10 ELSELR10 R/W — \ — 00H
FO1CBH | Event link setting register 11 ELSELR11 R/W — v — O0OH
FO1CCH | Event link setting register 12 ELSELR12 R/W — \ — 00H
FO1CDH | Event link setting register 13 ELSELR13 R/W — v — O0OH
FO1CEH | Event link setting register 14 ELSELR14 R/W — \ — 00H
FO1CFH | Event link setting register 15 ELSELR15 R/W — v — O0OH
FO1DOH | Event link setting register 16 ELSELR16 R/W — \ — 00H
FO1D1H | Event link setting register 17 ELSELR17 R/W — v — O0OH
FO1D2H | Event link setting register 18 ELSELR18 R/W — \ — 00H
FO1D3H | Event link setting register 19 ELSELR19 R/W — v — O0OH
FO01D4H | Event link setting register 20 ELSELR20 R/W — \ — 00H
FO1D5H | Event link setting register 21 ELSELR21 R/W — v — O0OH
FO1D6H | Event link setting register 22 ELSELR22 R/W — \ — 00H
FO1D7H | Event link setting register 23 ELSELR23 R/W — v — O0OH
FO1D8H | Event link setting register 24 ELSELR24 R/W — \ — 00H
FO1D9H | Event link setting register 25 ELSELR25 R/W — v — O0OH
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Table 3 - 17 Extended SFR (2nd SFR) List (7/15)

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

FO1DAH | Event link setting register 26 ELSELR26 R/W — \ — 00H

FO1DBH | Event link setting register 27 ELSELR27 R/W — v — 00H

FO1DCH | Event link setting register 28 ELSELR28 R/W — \ — 00H

FO1DDH | Event link setting register 29 ELSELR29 R/W — v — 00H

FO1DEH | Event link setting register 30 ELSELR30 R/W — \ — 00H

F0230H | IICA control register 00 IICCTLOO RIW N \ — 00H

F0231H | IICA control register 01 [ICCTLO1 RIW v \ — 00H

F0232H | IICA low-level width setting register 0 | IICWLO R/W — v — FFH

F0233H | IICA high-level width setting register | IICWHO R/W — \ — FFH
0

F0234H | Slave address register 0 SVAO R/W — v — O0H

FO0240H | 16-bit timer KB2 compare register 10 | TKBCR10 R/W — — \ 0000H

F0242H | 16-bit timer KB2 compare register 11 | TKBCR11 R/W — — v 0000H

F0244H | 16-bit timer KB2 compare register 12 | TKBCR12 R/W — — \ 0000H

F0246H | 16-bit timer KB2 compare register 13 | TKBCR13 R/W — — v 0000H

F0248H | 16-bit timer KB2 trigger compare TKBTGCR1 R/W — — \ 0000H
register 1

FO24AH | 16-bit timer KB2 smooth start initial TKBSIR10 R/W — — v 0000H
duty register 10

F024CH | 16-bit timer KB2 smooth start initial | TKBSIR11 R/W — — J 0000H
duty register 11

FO24EH | 16-bit timer KB2 dithering count TKBDNR10 R/W — v — 00H
register 10

FO024FH | 16-bit timer KB2 smooth start step TKBSSR10 R/W — \ — 00H
width register 10

FO250H | 16-bit timer KB2 dithering count TKBDNR11 R/W — v — 00H
register 11

FO0251H | 16-bit timer KB2 smooth start step TKBSSR11 R/W — \ — 00H
width register 11

FO0252H | 16-bit timer KB2 trigger register 1 TKBTRG1 W v v — 00H

FO253H | 16-bit timer KB2 flag register 1 TKBFLG1 R v \ — 00H

F0254H | 16-bit timer KB2 compare 1L & TKBCRLD10 R/W — — v 0000H
dithering count register 10

FO256H | 16-bit timer KB2 compare 1L & TKBCRLD10 R/W — — \ 0000H
dithering count register 11

FO260H | 16-bit timer counter register 1 TKBCNT1 R — — v 0000H

F0262H | 16-bit timer KB2 operation control TKBCTL10 R/W — — \ 0000H
register 10

F0264H 16-bit timer KB2 maximum frequency | TKBMFR1 R/W — — v 0000H
limit setting register 1
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CHAPTER 3 CPU ARCHITECTURE

Table 3 - 18 Extended SFR (2nd SFR) List (8/15)

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

F0266H | 16-bit timer KB2 output control register 10 | TKBIOC10 RIW N v — 00H

FO267H | 16-bit imer KB2 flag clear trigger register | TKBCLR1 w v \ — 00H
1

F0268H | 16-bit timer KB2 output control register 11 | TKBIOC11 R/W v — 00H

FO269H | 16-bit timer KB2 operation control register | TKBCTL11 RIW v \ — 00H
11

FO26AH | 16-bit timer KB2 count clock division ratio | TKBPSCS1 R/W — 3 — 00H
select register 1

FO270H | Forced output stop function control TKBPACTL10 | R/W — — y 0000H
register 10

F0272H | Forced output stop function control TKBPACTL11 R/W — — v 0000H
register 11

F0274H | Forced output stop function 1 start register | TKBPAHFS1 w v \ — 00H
1

FO275H | Forced output stop function stop trigger | TKBPAHFT1 w v v — 00H
register 1

F0276H | Forced output stop function flag register 1 | TKBPAFLG1 R v \ — 00H

F0277H | Forced output stop function control TKBPACTL12 R/W v — O00H
register 12

FO0280H | 16-bit timer KB2 compare register 20 TKBCR20 R/W — — RN 0000H

F0282H | 16-bit timer KB2 compare register 21 TKBCR21 R/W — — v 0000H

F0284H | 16-bit timer KB2 compare register 22 TKBCR22 R/W — — RN 0000H

F0286H | 16-bit timer KB2 compare register 23 TKBCR23 R/W — — v 0000H

F0288H | 16-bit timer KB2 trigger compare register 2 | TKBTGCR2 R/W — — RN 0000H

FO28AH | 16-bit timer KB2 smooth start initial duty | TKBSIR20 RIW — — y 0000H
register 20

FO028CH | 16-bit timer KB2 smooth start initial duty | TKBSIR21 R/W — — v 0000H
register 21

FO28EH | 16-bit timer KB2 dithering count register | TKBDNR20 R/W — v — O00H
20

FO28FH | 16-bit timer KB2 smooth start step width | TKBSSR20 R/W — v — 00H
register 20

FO290H | 16-bit timer KB2 dithering count register | TKBDNR21 R/W — v — O00H
21

FO0291H | 16-bit timer KB2 smooth start step width | TKBSSR21 R/W — v — 00H
register 21

F0292H | 16-bit timer KB2 trigger register 2 TKBTRG2 w v v — 00H

FO0293H | 16-bit timer KB2 flag register 2 TKBFLG2 R v \ — 00H

F0294H | 16-bit timer KB2 compare 1L & dithering | TKBCRLD20 R/W — — v 0000H
count register 20

F0296H | 16-bit timer KB2 compare 1L & dithering | TKBCRLD21 R/W — — RN 0000H
count register 21

RO1UHO0409EJ0240 Rev.2.40 RENESANS Page 93 of 1319

Mar 22, 2024



RL78/L1C

CHAPTER 3 CPU ARCHITECTURE

Table 3 - 19 Extended SFR (2nd SFR) List (9/15)

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

FO2A0H | 16-bit timer counter register 2 TKBCNT2 R — — RN 0000H

FO2A2H | 16-bit timer KB2 operation control register 20 | TKBCTL20 R/W — — v 0000H

FO2A4H 16-bit timer KB2 maximum frequency limit | TKBMFR2 R/W — — v 0000H
setting register 2

FO2A6H | 16-bit timer KB2 output control register 20 | TKBIOC20 R/W v \ — 00H

FO2A7H | 16-bit timer KB2 flag clear trigger register 2 TKBCLR2 w v v — 00H

FO2A8H | 16-bit timer KB2 output control register 21 | TKBIOC21 R/W v v — O00H

FO2ASH 16-bit timer KB2 operation control register | TKBCTL21 R/W v \ — 00H
21

FO2AAH 16-bit timt.ar KB2 count clock division ratio | TKBPSCS2 R/W — v — 00H
select register 2

FO2BOH Forced output stop function control register | TKBPACTL20 R/W — — v 0000H
20

FO2B2H Forced output stop function control register | TKBPACTL21 R/W — — v 0000H
21

FO2B4H ForFed output stop function 1 start trigger | TKBPAHFS2 w N \ — 00H
register 2

C02B5H For‘ced output stop function stop trigger | TKBPAHFT2 w v \ — 00H
register 2

FO02B6H | Forced output stop function flag register 2 | TKBPAFLG2 R v \ — 00H

FO2B7H Forced output stop function control register | TKBPACTL22 R/W N \ — O0H
22

FO2EQH |DTC base address register DTCBAR R/W — v — FDH

FO2E5H |PLL control register Note 1 DSCCTL R/W v v — 00H

FO2E6H |Main clock control register MCKC RIW v v — 00H

FO2E8H |DTC activation enable register 0 DTCENO R/W v v — 00H

FO2E9H |DTC activation enable register 1 DTCEN1 R/W v \ — 00H

FO2EAH |DTC activation enable register 2 DTCEN2 RIW v v — 00H

FO2EBH |DTC activation enable register 3 DTCENS3 R/W v v — 00H

FO2ECH |DTC activation enable register 4 DTCEN4 R/W v \ — 00H

FO2FOH |Flash memory CRC control register CRCOCTL RIW N v — 00H

FO2F2H Fla§h memory CRC operation result PGCRCL R/W — — v 0000H
register

FO2FAH | CRC data register CRCD R/W — — RN 0000H

FO300H |LCD port function register 0 PFSEGO R/W N \ — FOH

FO301H |LCD port function register 1 PFSEG1 RIW v v — FFH

FO302H |LCD port function register 2 PFSEG2 R/W v \ — FFH

F0303H |LCD port function register 3 PFSEG3 R/W N \ — FFH

FO304H |LCD port function register 4 PFSEG4 RIW v v — FFH

FO305H | LCD port function register 5 PFSEG5 R/W v \ — FFH

F0306H |LCD port function register 6 PFSEG6 R/W N \ — FFH

FO308H |LCD input switch control register ISCLCD R/W v v — 00H

FO310H |Watch error correction register SUBCUD R/W — — RN 0020H Note 2

FO311H

Note 1. Products with USB only.
Note 2. This register is reset only by a power-on reset.
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CHAPTER 3 CPU ARCHITECTURE

Table 3 - 20 Extended SFR (2nd SFR) List (10/15)

Address Special Function Register (SFR) Name Symbol R/W Manipulable Bit Range After Reset
1-bit 8-bit 16-bit
F0340H | Comparator mode setting register COMPMDR RIW N v — 00H
FO341H | Comparator filter control register COMPFIR RIW v v — 00H
F0342H | Comparator output control register COMPOCR RIW N v — 00H
FO400H | LCD display data memory O SEGO RIW — v — 00H
FO0401H | LCD display data memory 1 SEG1 R/W — v — O0H
FO402H | LCD display data memory 2 SEG2 RIW — v — 00H
FO0403H | LCD display data memory 3 SEG3 R/W — v — 00H
FO0404H | LCD display data memory 4 SEG4 R/W — v — 00H
FO405H | LCD display data memory 5 SEG5 R/W — v — O00H
F0406H | LCD display data memory 6 SEG6 R/W — v — 00H
F0407H | LCD display data memory 7 SEG7 R/W — v — O00H
FO0408H | LCD display data memory 8 SEG8 R/W — v — 00H
FO409H | LCD display data memory 9 SEG9 R/W — v — O00H
FO40AH | LCD display data memory 10 SEG10 R/W — v — 00H
FO40BH | LCD display data memory 11 SEG11 R/W — v — O00H
FO040CH | LCD display data memory 12 SEG12 R/W — v — 00H
FO40DH | LCD display data memory 13 SEG13 R/W — v — O00H
FO40EH | LCD display data memory 14 SEG14 R/W — v — 00H
FO40FH | LCD display data memory 15 SEG15 R/W — v — O00H
FO0410H | LCD display data memory 16 SEG16 R/W — v — 00H
FO0411H |LCD display data memory 17 SEG17 R/W — v — O00H
FO0412H | LCD display data memory 18 SEG18 R/W — v — 00H
FO0413H | LCD display data memory 19 SEG19 R/W — v — O00H
F0414H | LCD display data memory 20 SEG20 R/W — v — 00H
FO415H | LCD display data memory 21 SEG21 R/W — v — O00H
F0416H | LCD display data memory 22 SEG22 R/W — v — 00H
F0417H | LCD display data memory 23 SEG23 R/W — v — O00H
F0418H | LCD display data memory 24 SEG24 R/W — v — 00H
FO419H | LCD display data memory 25 SEG25 R/W — v — O00H
FO41AH | LCD display data memory 26 SEG26 R/W — v — 00H
FO041BH | LCD display data memory 27 SEG27 R/W — v — O00H
FO041CH | LCD display data memory 28 SEG28 R/W — v — 00H
FO041DH | LCD display data memory 29 SEG29 R/W — v — O00H
FO41EH | LCD display data memory 30 SEG30 R/W — v — 00H
FO41FH | LCD display data memory 31 SEG31 R/W — v — O00H
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CHAPTER 3 CPU ARCHITECTURE

Table 3 - 21 Extended SFR (2nd SFR) List (11/15)

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

F0420H |LCD display data memory 32 SEG32 R/W — v — 00H
F0421H |LCD display data memory 33 SEG33 RIW — v — 00H
F0422H |LCD display data memory 34 SEG34 R/W — v — O00H
F0423H |LCD display data memory 35 SEG35 R/W — v — 00H
F0424H |LCD display data memory 36 SEG36 RIW — v — 00H
FO0425H | LCD display data memory 37 SEG37 R/W — v — O00H
F0426H |LCD display data memory 38 SEG38 R/W — v — 00H
F0427H |LCD display data memory 39 SEG39 RIW — v — 00H
F0428H |LCD display data memory 40 SEG40 RIW — v — 00H
F0429H |LCD display data memory 41 SEG41 R/W — v — 00H
FO42AH |LCD display data memory 42 SEGA42 R/W — v — O0H
FO42BH |LCD display data memory 43 SEG43 RIW — v — 00H
F042CH |LCD display data memory 44 SEG44 R/W — v — 00H
FO042DH |LCD display data memory 45 SEG45 R/W — v — O0H
FO42EH |LCD display data memory 46 SEG46 RIW — v — 00H
FO42FH |LCD display data memory 47 SEG47 R/W — v — 00H
FO0430H |LCD display data memory 48 SEG48 R/W — v — O0H
F0431H |LCD display data memory 49 SEG49 RIW — v — 00H
F0432H |LCD display data memory 50 SEG50 R/W — v — 00H
F0433H |LCD display data memory 51 SEG51 R/W — v — O0H
F0434H |LCD display data memory 52 SEG52 RIW — v — 00H
F0435H |LCD display data memory 53 SEG53 R/W — v — 00H
F0436H |LCD display data memory 54 SEG54 R/W — v — O0H
F0437H |LCD display data memory 55 SEG55 R/W — v — 00H
FO500H | 16-bit timer KB2 compare register 00 TKBCRO0O R/W — — v 0000H
FO502H | 16-bit timer KB2 compare register 01 TKBCRO1 R/W — — v 0000H
FO504H | 16-bit timer KB2 compare register 02 TKBCRO02 R/W — — v 0000H
FO506H | 16-bit timer KB2 compare register 03 TKBCRO03 R/W — — v 0000H
FO508H | 16-bit timer KB2 trigger compare register 0| TKBTGCRO R/W — — v 0000H
FO50AH | 16-bit timer KB2 smooth start initial duty | TKBSIR0O R/W — — v 0000H

register 00
FO50CH | 16-bit timer KB2 smooth start initial duty | TKBSIR01 R/W — — v 0000H

register 01
FO50EH | 16-bit timer KB2 dithering count register 00 | TKBDNROO R/W — v — O0H
FO50FH | 16-bit timer KB2 smooth start step width | TKBSSR00 R/W — v — 00H

register 00
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CHAPTER 3 CPU ARCHITECTURE

Table 3 - 22 Extended SFR (2nd SFR) List (12/15)

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

FO510H | 16-bit timer KB2 dithering count register 01 | TKBDNRO1 R/W — v — 00H

FO511H 16-bit timer KB2 smooth start step width | TKBSSRO01 R/W — v — O0H
register 01

FO512H | 16-bit timer KB2 trigger register 0 TKBTRGO w v v — 00H

FO513H | 16-bit timer KB2 flag register O TKBFLGO R v \ — 00H

FO514H 16-bit timer KB2 compare 1L & dithering | TKBCRLDOO R/W — — v 0000H
count register 00

FOS16H 16-bit timer KB2 compare 1L & dithering | TKBCRLDO1 R/W — — v 0000H
count register 01

FO520H | 16-bit timer counter register O TKBCNTO R — — RN 0000H

FO522H 16-bit timer KB2 operation control register | TKBCTLOO R/W — — v 0000H
00

FO524H 16-bit timer KB2 maximum frequency limit | TKBMFRO R/W — — v 0000H
setting register O

F0526H | 16-bit timer KB2 output control register 00 | TKBIOCO00 R/W v \ — 00H

FO527H | 16-bit timer KB2 flag clear trigger register 0 | TKBCLRO w v v — 00H

FO528H | 16-bit timer KB2 output control register 01 | TKBIOCO01 RIW v v — 00H

FO529H 16-bit timer KB2 operation control register | TKBCTLO1 R/W v \ — 00H
01

FO52AH 16-bit time.r KB2 count clock division ratio | TKBPSCSO R/W — v — O0H
select register 0

FO530H Forced output stop function control register | TKBPACTL00 R/W — — v 0000H
00

FO532H Forced output stop function control register | TKBPACTLO1 R/W — — v 0000H
01

F0534H Forced output stop function 1 start trigger | TKBPAHFSO w N \ — 00H
register 0

— Forced output stop function stop trigger | TKBPAHFTO w N v — 00H
register 0

FO536H | Forced output stop function flag register 0 | TKBPAFLGO R v \ — 00H

FO537H Forced output stop function control register | TKBPACTL02 R/W N \ — O0H
02

FO580H | DTC transfer DOFIFO port register Note DOFIFODO00 RIW — v v 0000H

FO581H

FOSCOH | DTC transfer D1FIFO port register Note | DIFIFODOO RIW — v v 0000H

FO5C1H

FOB00H | System configuration control register Note | SYSCFG R/W — — V 0000H

FO601H

FO604H | System configuration status register 0 Note | SYSSTSO R — — v 00000000

E0605H 000000XXB

FO608H | Device state control register 0 Note DVSTCTRO R/W — — v 0000H

FO609H

Note Products with USB only.
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CHAPTER 3 CPU ARCHITECTURE

Table 3 - 23 Extended SFR (2nd SFR) List (13/15)

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

Fos1an | CFIFO port register Note CFIFO |CFIFO | R/W — V V 0000H
ML M

FO615H — — _

FO618H DOFIFO port register Note DOFIF |DOFIF | R/W — v N 0000H
OML |OM

FO619H — — —

Fosicy |DIFIFO port register Note D1FIF |DIFIF | R/W — v v 0000H
OML |OM

FO061DH — — —

FO620H |CFIFO port select register Note CFIFOSEL R/W — — v 0000H

FO0621H

F0622H |CFIFO port control register Note CFIFOCTR RIW — — v 0000H

FO0623H

F0628H | DOFIFO port selection register Note DOFIFOSEL RIW — — v 0000H

F0629H

FO62AH | DOFIFO port control register Note DOFIFOCTR R/W — — v 0000H

F062BH

FO62CH | D1FIFO port selection register Note D1FIFOSEL R/W — — v 0000H

FO062DH

FO62EH | D1FIFO port control register Note D1FIFOCTR R/W — — v 0000H

FO62FH

FO630H | Interrupt enable register 0 Note INTENBO R/W — — v 0000H

FO631H

F0632H |Interrupt enable register 1 Note INTENB1 RIW — — v 0000H

FO633H

FO636H | BRDY interrupt enable register Note BRDYENB R/W — — v 0000H

FO0637H

FO638H |NRDY interrupt enable register Note NRDYENB R/W — — v 0000H

FO639H

FO63AH | BEMP interrupt enable register Note BEMPENB RIW — — v 0000H

FO63BH

FO63CH | SOF output configuration register Note SOFCFG R/W — — v 0000H

FO63DH

FO640H Interrupt status register 0 Note INTSTSO R/W — — v 00000000

FO641H X0000000B

FO642H |Interrupt status register 1 Note INTSTS1 RIW — — v 0000H

FO0643H

F0646H |BRDY interrupt status register Note BRDYSTS R/W — — v 0000H

F0647H

FO648H | NRDY interrupt status register Note NRDYSTS R/W — — V 0000H

FO0649H

Note Products with USB only.
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CHAPTER 3 CPU ARCHITECTURE

Table 3 - 24 Extended SFR (2nd SFR) List (14/15)

. . . Manipulable Bit Range
Address Special Function Register (SFR) Name Symbol R/W - - - After Reset
1-bit 8-bit 16-bit
FO64AH | BEMP interrupt status register Note BEMPSTS R/W — — v 0000H
FO64BH
FO64CH | Frame number register Note FRMNUM R — — v 0000H
FO064DH
FO650H | USB address register Note USBADDR R — — v 0000H
FO0651H
FO0654H | USB request type register Note USBREQ R — — v 0000H
FO655H
FO656H |USB request value register Note USBVAL R — — v 0000H
FO657H
FO658H | USB request index register Note USBINDX R — — v 0000H
FO0659H
FOB65AH | USB request length register Note USBLENG R — — V 0000H
FO65BH
FO65CH | DCP configuration register Note DCPCFG R/W — — v 0000H
FO65DH
FOB5EH | DCP maximum packet size register Note | DCPMAXP R/W — — v 0040H
FO65FH
FO660H | DCP control register Note DCPCTR R/W — — v 0040H
FO661H
FO664H | Pipe window selection register Note PIPESEL RIW — — v 0000H
FO665H
FO668H | Pipe configuration register Note PIPECFG R/W — — v 0000H
FO669H
FO66CH | Pipe maximum packet size register Note PIPEMAXP R/W — — \ 0000H/0040
FO66DH H
FO676H | Pipe 4 control register Note PIPE4ACTR R/W — — v 0000H
FO677H
FO678H | Pipe 5 control register Note PIPESCTR R/W — — v 0000H
FO0679H
FO67AH Pipe 6 control register Note PIPE6CTR R/W — — v 0000H
FO67BH
FO67CH | Pipe 7 control register Note PIPE7CTR R/W — — v 0000H
FO67DH
FO69CH | Pipe 4 transaction counter enable register | PIPEATRE R/W — — v 0000H
FO69DH | Note
FOB9EH | Pipe 4 transaction counter register Note PIPE4TRN R/W — — V 0000H
FO69FH
Note Products with USB only.
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Table 3 - 25 Extended SFR (2nd SFR) List (15/15)

. . . Manipulable Bit Range
Address Special Function Register (SFR) Name Symbol R/W - - - After Reset
1-bit 8-bit 16-bit
FOB6AO0H |Pipe 5 transaction counter enable register | PIPESTRE R/W — — RN 0000H
FOBA1H |Note
FOBA2H | Pipe 5 transaction counter register Note PIPESTRN RIW — — v 0000H
FO6A3H
FO6A8H |DTCO to FIFO pin configuration register DTCOPCFG R/W — — v 0000H
FOBAQH |Note
FOBACH |DTCL1 to FIFO pin configuration register DTC1PCFG R/W — — RN 0000H
FOBADH | Note
FO6BOH | BC control register 0 Note USBBCCTRLO | R/W — — v 0000H
FO6B1H
FO6C4H | USB clock selection register Note UCKSEL R/W — — v 0000H
FO6C5H
FO6B8H | BC option control register 0 Note USBBCOPTO R/W — — v 0000H
FO6B9H
FO6CCH | USB module control register Note USBMC R/W — — v 0002H
FO6CDH
Note Products with USB only.

Remark For SFRs in the SFR area, see Tables 3 -7 to 3 - 10 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 - 14 Outline of Relative Addressing

OP code

pPC
i—l_/ 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 !laddr20 or BR !laddr20 is used to specify 20-bit addresses and CALL
laddr16 or BR !addril6 is used to specify 16-bit addresses. 0000 is set to the higher 4 bits when specifying 16-
bit addresses.

Figure 3 - 15 Example of CALL !laddr20/BR !'addr20

PC

OP code

Low Addr.

High Addr.

Seg Addr.

Figure 3 - 16 Example of CALL !'addr16/BR 'addr16

PC | PCs | PCH | PCL |
OP code
0000 Low Addr.
High Addr.
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3.3.3 Table indirect addressing
[Function]

Table indirect addressing specifies a table address in the CALLT table area (0080H to 00BFH) with the 5-bit
immediate data in the instruction word, stores the contents at that table address and the next address in the
program counter (PC) as 16-bit data, and specifies the program address. Table indirect addressing is applied
only for CALLT instructions.

In the RL78 microcontrollers, branching is enabled only to the 64 KB space from 00000H to OFFFFH.

Figure 3 - 17 Outline of Table Indirect Addressing

OP code
High Addr.  —
00000000 | 10 | |0 ‘—[
Low Addr.

Table address

Memory
0000
1 l
PC | PCs | PCH | PCL |
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3.34 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 - 18 Outline of Register Direct Addressing

OP code

[os J[» |

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]
Because implied addressing can be automatically employed with an instruction, no particular operand format is
necessary.
Implied addressing can be applied only to MULU X.

Figure 3 - 19 Qutline of Implied Addressing

Memory

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
p AX, BC, DE, HL

Figure 3 - 20 Outline of Register Addressing

OP code Register

Memory
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3.4.3

[Function]

Direct addressing

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

target address.

[Operand format]

Identifier Description
laddr16 Label or 16-bit immediate data (only the space from FOOOOH to FFFFFH is specifiable)
ES:laddrl6 Label or 16-bit immediate data (higher 4-bit addresses are specified by the ES register)

Figure 3 - 21 Example of laddr16

MOV laddrlé, A

<1>

Instruction code

OP-code

Low Addr.

FFFFFH

Target memory

<1 ]

High Addr.

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

FOOO0OH

Memory

Figure 3 - 22 Example of ES:!addr16

ES: laddrl6
<1> <2>

Instruction code

Target memory

OP-code
Specifies the
<2Low Addr. } address in memory
High Addr. X0000H
4

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
the address range.

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

Memory

FFFFFH

Area from
X0000H to
XFFFFH

00000H
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3.4.4  Short direct addressing

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

[Operand format]

Identifier Description

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

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

Figure 3 - 23 Outline of Short Direct Addressing

OP code

FFF1FH
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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3.45 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 only)

Figure 3 - 24 Outline of SFR Addressing

OP code

SFR

—l—— 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 FOOO0H to FFFFFH is specifiable)

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

Figure 3 - 25 Example of [DE], [HL]

[DE], [HL]
<1> <1>
<1>
Instruction code Specifies the address
| in memory

FFFFFH

Target memory

<1>
OP-code |—>

rp(HL/DE) |

« Either pair of registers <1> specifies the target location
as an address in the 64-Kbyte area from FOOOOH to
FFFFFH.

FOOOOH

Memory

Figure 3 - 26 Example of ES:[DE], ES:[HL]

ES: [DE], ES: [HL]

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

Target memory

. <2>
Instruction code <> Specifies the address &
OP-code rp(HL/DE) ~ {Hnmemory >
XO000H 1

<l> ‘ <1> Specifies a
| ES I : 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 the
address range.

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

Memory

FFFFFH
A

Area from
X0000H to
XFFFFH

v
00000H

RO1UHO0409EJ0240 Rev.2.40 RENESAS
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3.4.7 Based addressing

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

[Operand format]

Identifier Description

— [HL + byte], [DE + byte], [SP + byte] (only the space from FOOOOH to FFFFFH is specifiable)
— word[B], word[C] (only the space from FOOOOH to FFFFFH is specifiable)
— word[BC] (only the space from FOOOOH to FFFFFH is specifiable)

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

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

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

Figure 3 - 27 Example of [SP+byte]

FFFFFH
Instruction code
<1> j Target memory Stack
<2> byte <2> Offset 5 area
<1 Specifiesa ~&
| sp I stack area
FOOO0OH
« SP (stack pointer) <1> indicates the stack as the target.
« By indicating an offset from the address (top of the stack)
currently pointed to by the stack pointer, “byte” <2> indicates
the target memory (SP + byte). Memory
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Figure 3 - 28 Example of [HL + byte], [DE + byte]]

[HL + byte], [DE + byte]
<1> <2> <1> <2>

FFFFFH
Instruction code
OP-code Target memory Target array
ﬂ <2> Offset y of data
<2> byte »
{ <1> Address of & -
rp(HL/DE) an arra Other data in the array Y o00H
« Either pair of registers <1> specifies the address where the
target array of data starts in the 64-Kbyte area from
FOOOOH to FFFFFH.
* “byte” <2> specifies an offset within the array to the target
location in memory.
Memory
Figure 3 - 29 Example of word[B], word[C]
word [B], word [C]
<1> <2> <1><2> FFFFFH
Instruction code Array of
Target memory

<2> word-sized
" R
OP-code <—2>>| r(B/C) Offset 4 data
4

Y
Low Addr. [~ <1>Address of a word within an array
High Addr. || i FOOOOH
« “word” <1> specifies the address where the target array of word-
sized data starts in the 64-Kbyte area from FOOOOH to FFFFFH.
« Either register <2> specifies an offset within the array to the
target location in memory.
Memory
Figure 3 - 30 Example of word[BC]
word [BC] FFFFFH
<1> <2>
. A f
Instruction code <2> Target memory w:)r:dy-soized

OP-code <2> | p(E0) | Offset A data

Low Addr. ] <1> Address of a word within an array
High Addr. - FO00OH

<1

« “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 the array to Memory
the target location in memory.
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Figure 3 - 31 Example of ES:[HL + byte], ES:[DE + byte]]

ES: [HL + byte], ES: [DE + byte]

<1><2> <3> <1> <2> <3>
XFFFFH
Instruction code
<2>
OP-code Target memory Z?r?yez)f
<3> Offset 4 data
<3> byte i <2> Address of L
rp(HL/DE) an array Other data in the array
<1> <1> :Specifies a
:64-Kbyte areg

* 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.

Figure 3 - 32 Example of ES:word[B], ES:word[C]
ES: word [B], ES: word [C]
<1> <2><3><1> <2><3>
XFFFFH
Instruction code <3> Array of

<3> Target memory word-sized

Offset y'y
S| @) data

>w [ ] | Address of a word within an array,
High Addr.

OP-code

X0000H y X0000H
41> Specifies a
: 64-Kbyte areg|

<1>

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

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

« “word” <2> specifies the address where the target array of
word-sized data starts in the 64-Kbyte area specified in the ES
register <1>.

« Either register <3> specifies an offset within the array to the
target location in memory.

Figure 3 - 33 Example of ES:word[BC]

ES: word [BC]

<> <2> <3> XFFFFH
. Array of
Instruction code <3> <3> Target memory word-sized
OP-code ) p(BC) Offset A data
<2 -
_<2>Mﬁ Address of a word within an armay,
High Addr.  |— X0000H X0000H

<1> 421> specifies a

E : 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 the Memory
address range.

« “word” <2> specifies the address where the target array of
word-sized data starts in the 64-Kbyte area specified in the
ES register <1>.

« A pair of registers <3> specifies an offset within the array to
the target location in memory.
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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 - 34 Example of [HL+B], [HL+C]
[HL + B], [HL + C]
<1><2><1> <2> FFFFFH
Target
Instruction code Target memory array of
A
[ opcode | r(B/C) |—=20Offset % data
2 <1> Address of an 4
arra Other data in the array
-rp(HL) FOOOOH
* 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 - 35 Example of ES:[HL+B], ES:[HL+C]
ES: [HL + B], ES: [HL + C]
<I><2> <3><1><2> <3>
XFFFFH
<3> Target memory Target
. B0 | ofset 3 array of
Instruction code - <2> Address of '] ata
OP-code ——| p(HL) an arra Other data in the array
<3> byte XO0000H y X0000H
<> <1> A gpecifies a
E i 64-Kbyte areg
» 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.
* 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) values. 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.

[Description format]

Identifier Description

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

RET

BRK

RETB

(Interrupt request generated)
RETI

The data to be saved/restored by each stack operation is shown in Figures 3 - 36 to 3 - 41.

Figure 3 - 36 Example of PUSH rp

PUSH rp
<1> <2>

<> | Sp I >
Instruction code sp-1 - |Higher-order byte of rp

<3> SP-2 wer-order byte of r Stack area
OP-code <2> | SP ||= Lo Y v

P FOO0OH

« 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 Memory
status word (PSW), the value of the PSW is stored in SP-1 and O
is stored in SP- 2).
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Figure 3 - 37 Example of POP

POP rp
<1> <2>
<1> | Sp I < SP+2
Instruction code SP+1 (SP +1)
sp P Stack area
OP-code <2> | SP I >
rb FOOOOH
« 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. Memory
« The value of SP <3> is increased by two (if rp is the program
status word (PSW), the content of address SP + 1 is stored in
the PSW).
Figure 3 - 38 Example of CALL, CALLT
CALL
<1>
Instruction code <1> SP Sp-1 00H
7 SP-2 2 PC19-PC16 Stack area
sp |, <®>SP4/ A1, PCr-PCO
<2> FOOOOH
PC
« Stack addressing is specified <1>. The value of the program
counter (PC) changes to indicate the address of the Memory
instruction following the CALL instruction.
* 00H, 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>.
« The value of the SP <3> is decreased by 4.
Figure 3 - 39 Example of RET
RET
<> = SP+4
Instruction code <1> SP+3 (SP+3)
SP +2 (SP +2)
- Stack area
OP-code P+ 1)
(SP)
FOOOOH
* 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 Memory

<2>.
* The value of SP <3> is increased by four.
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Figure 3 - 40 Example of Interrupt, BRK
<2>
PSW \/\
Instruction code ~ <1> | SP I SP-1 b PSW
SP-2 2 PC19-PC16 Stack area
OP-code sp3 f,  Pcis-pcs
<3> SP-4 N
or sSp PC7-PCO
Interrupt )
<2>
FOOO0OH
PC
« Stack addressing is specified <1>. In response to a BRK
instruction or acceptance of an interrupt, the value of the Memory
program counter (PC) changes to indicate the address of the
next instruction.
« The values of the PSW, PC bits 19 to 16, 15t0 8, and 7 to 0
are stored in addresses SP-1, SP-2, SP-3, and SP-4,
respectively <2>.
« The value of the SP <3> is decreased by 4.
Figure 3 - 41 Example of RETI, RETB
RETI, RETB
e |
sp SP+4 (
Instruction code <1> SP+3 (SP+3)
SP+2 (SP+2)
- Stack area
OP-code Sg;l (SP+1)
Sp <3> ; (SP)
<2> FOOO0OH
« Stack addressing is specified <1>.
« The contents of addresses SP, SP + 1, SP + 2, and SP + 3 Memory
are stored in PC bits 7 to 0, 15 to 8, 19 to 16, and the PSW,
respectively <2>.
« The value of SP <3> is increased by four.
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CHAPTER 4 PORT FUNCTIONS

4.1 Port Functions

The RL78/L1C microcontrollers are provided with digital I/O ports, which enable variety of control operations.
In addition to the function as digital 1/O ports, these ports have several alternate functions. For details of the alternate
functions, see CHAPTER 2 PIN FUNCTIONS.

4.2 Port Configuration

Ports include the following hardware.

Table 4 - 1 Port Configuration

Item Configuration

Control registers Port mode registers (PMO to PM8, PM12, PM14, PM15)

Port registers (PO to P8, P12 to P15)

Pull-up resistor option registers (PUO to PU5, PU7, PU8, PU12, PU14)
Port input mode registers (PIMO to PIM4)

Port output mode registers (POMO to POM4)

Port mode control registers (PMC2, PMC4, PMC14)

A/D port configuration register (ADPC)

Peripheral 1/O redirection registers (PIOR)

LCD port function register (PFSEGO to PFSEG6)

LCD input switch control register (ISCLCD)

Port « 80/85-pin products (with USB)
Total: 59 (CMOS 1/O: 51 (N-ch open drain I/O [VDD tolerance]: 12), CMOS input: 5, CMOS output: 1,
N-ch open-drain I/O [6 V tolerance]: 2)

« 80/85-pin products (without USB)
Total: 63 (CMOS 1/O: 55 (N-ch open drain I/O [VDD tolerance]: 12), CMOS input: 5, CMOS output: 1,
N-ch open-drain I/O [6 V tolerance]: 2)

¢ 100-pin products (with USB)
Total: 77 (CMOS 1/O: 69 (N-ch open drain I/O [VDD tolerance]: 15), CMOS input: 5, CMOS output: 1,
N-ch open-drain I/O [6 V tolerance]: 2)

¢ 100-pin products (without USB)
Total: 81 (CMOS 1/O: 73 (N-ch open drain 1/O [VDD tolerance]: 15), CMOS input: 5, CMOS output: 1,
N-ch open-drain I/O [6 V tolerance]: 2)
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42.1 Port O

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 and P01 pins can be specified through a normal input buffer or a TTL input buffer in 1-bit units
using port input mode register 0 (PIMO).

Output from the P00 to P02 pins can be specified as N-ch open-drain output (VDD tolerance) in 1-bit units using
port output mode register 0 (POMO).

This port can also be used for segment output of LCD controller/driver, serial interface data I/O, clock I/O, timer
1/0, and external interrupt request input.

Reset signal generation sets port 0 to the digital input invalid mode Note,

Note “Digital input invalid” refers to the state in which all the digital outputs, digital inputs, and LCD outputs
are disabled.
4.2.2 Port 1

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

Input to the P10 and P11 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 P12 pins can be specified as N-ch open-drain output (VDD tolerance) in 1-bit units using
port output mode register 1 (POML1).

This port can also be used for serial interface data 1/O, clock 1/O, external interrupt request input, comparator
output, and segment output of LCD controller/driver.

Reset signal generation sets port 1 to the digital input invalid mode Note,

Note “Digital input invalid” refers to the state in which all the digital outputs, digital inputs, and LCD outputs
are disabled.
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4.2.3 Port 2

Port 2 is an I/0O port with an output latch. Port 2 can be set to the input mode or output mode in 1-bit units using
port mode register 2 (PM2). To use the P20 to P27 pins as input ports, use of an on-chip pull-up resistor can be
specified in 1-bit units by setting pull-up resistor option register 2 (PU2).

Input to the P24 and P25 pins can be specified through a normal input buffer or a TTL input buffer in 1-bit units
using port input mode register 2 (PIM2).

Output from the P24 to P26 pin can be specified as N-ch open-drain output (VDD tolerance) in 1-bit units using
port output mode register 2 (POM2).

To use the P20 and P21 pins as digital I/0O ports, set them to digital /0 using port mode control register 2 (PMC2)
(Can be specified in 1-bit units).

This port can also be used for A/D converter analog input, timer I/O, serial interface clock 1/0, and data /O,
clock/buzzer output, programming UART output, and input, and segment output of LCD controller/driver.

Reset signal generation sets port 2 to the digital input invalid mode Note,

Note “Digital input invalid” refers to the state in which all the digital outputs, digital inputs, and LCD outputs
are disabled.
4.2.4 Port 3

Port 3 is an I/O port with an output latch. Port 3 can be set to the input mode or output mode in 1-bit units using
port mode register 3 (PM3). When the P30 to 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 P33 and P34 pins can be specified through a normal input buffer or a TTL input buffer in 1-bit units
using port input mode register 3 (PIM3).

Output from the P33 to P35 pins can be specified as N-ch open-drain output (VDD tolerance) in 1-bit units using
port output mode register 3 (POM3).

This port can also be used for external interrupt request input, real-time clock correction clock output, serial
interface clock 1/O, timer I/O, and remote controller output.

Reset signal generation sets port 3 to the digital input invalid mode Note,

Note “Digital input invalid” refers to the state in which all the digital outputs, digital inputs, and LCD outputs
are disabled.
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4.2.5 Port 4

Port 4 is an I/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). To use the P40 to P46 pins as input ports, use of an on-chip pull-up resistor can be
specified by setting pull-up resistor option register 4 (PU4).

Input to the P43 and P44 pins can be specified through a normal input buffer or a TTL input buffer in 1-bit units
using port input mode register 4 (PIM4).

Output from the P42 to P44 pins can be specified as N-ch open-drain output (VDD tolerance) in 1-bit units using
port output mode register 4 (POM4).

To use the P41 to P46 pins as digital I/0O ports, set them to digital I/O using port mode control register 4 (PMC4)
(Can be specified in 1-bit units).

This port can also be used for data I/O for timer I/O, comparator reference voltage input, and comparator analog
voltage input, and D/A converter output.

Reset signal generation sets port 4 to input mode.

4.2.6 Port 5

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).

This port can also be used for external interrupt request input, segment output of LCD controller/driver.

Reset signal generation sets port 5 to the digital input invalid mode Note,

Note “Digital input invalid” refers to the state in which all the digital outputs, digital inputs, and LCD outputs
are disabled.
4.2.7 Port 6

Port 6 is an I/O port with an output latch. Port 6 can be set to the input mode or output mode in 1-bit units using
port mode register 6 (PM6).

The output of the P60 and P61 pins is N-ch open-drain output (6 V tolerance).

This port can also be used for serial interface data I/O and clock 1/O.

Reset signal generation sets port 6 to input mode.
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4.2.8 Port 7

Port 7 is an I/O port with an output latch. Port 7 can be set to the input mode or output mode in 1-bit units using
port mode register 7 (PM7). When the P70 to P77 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 7 (PU7).

This port can also be used for key interrupt input, timer 1/0, and segment output of LCD controller/driver.

Reset signal generation sets port 7 to the digital input invalid mode Note,

Note “Digital input invalid” refers to the state in which all the digital outputs, digital inputs, and LCD outputs
are disabled.
4.2.9 Port 8

Port 8 is an I/O port with an output latch. Port 8 can be set to the input mode or output mode in 1-bit units using
port mode register 8 (PM8). When the P80 to P83 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 8 (PU8).

Reset signal generation sets port 8 to input mode.

4.2.10 Port12

P125 to P127 are I/O ports with output latches. Port 12 can be set to the input mode or output mode in 1-bit units
using port mode register 12 (PM12). When the 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).

P121 to P124 are 4-bit input ports.

This port can also be used for connecting resonator for main system clock, connecting resonator for subsystem
clock, external clock input for main system clock, external clock input for subsystem clock, connecting a
capacitor for LCD controller/driver, and power supply voltage pin for driving the LCD.

Reset signal generation sets P121 to P124 to input mode, and sets P125 to P127 to digital input invalid Note,

Note “Digital input invalid” refers to the state in which all the digital outputs, digital inputs, and LCD outputs
are disabled.
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4211 Port13

P130 is a 1-bit output-only port with an output latch.

P137 is a 1-bit input-only port.

P130 is fixed an output port, and P137 is fixed an input ports.
This port can also be used for external interrupt request input.

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

4.2.12 Port 14

Port 14 is an 1/0 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 P140 to P143 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 14 (PU14).

The P140 to P143 pins can be set to digital I/O or analog input using port mode control register 14 (PMC14).
This port can also be used for A/D converter analog input, segment output of LCD controller/driver.

Reset signal generation sets port 14 to the digital input invalid mode Note,

Note “Digital input invalid” refers to the state in which all the digital outputs, digital inputs, and LCD outputs
are disabled.
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4213 Port15

Port 15 is an I/0 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).

This port can also be used for A/D converter analog input and reference voltage (positive side and negative side)
input.

To use P150/ANIO to P156/ANI6 as digital /O pins, set them to digital /0 using the A/D port configuration
register (ADPC). Use these pins starting from the upper bit.

To use P150/ANIO to P156/ANI6 as digital output pins, set them in the digital I/O mode by using the ADPC
register and in the output mode by using the PM15 register.

To use P150/ANIO to P156/ANI6 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 PM15 register. Use these pins starting from the
lower bit.
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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 1/O redirection register (PIOR)

« LCD port function register (PFSEGO to PFSEG6)
« LCD input switch control register (ISCLCD)

Caution  Which registers and bits are included depends on the product. For registers and bits mounted on
each product, see Tables 4 - 2to 4 - 5. Be sure to set bits that are not mounted to their initial
values.
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Table 4 - 2 PMxx, Pxx, PUxx, PIMxx, POMxx, PMCxx registers and the bits mounted on each product (1/4)

Bit Name Products with USB | Products without USB
Port PMxx Pxx PUXxx PIMxx POMxx | PMCxx _ _ , _
register register register register register register 100-pin | 80/85-pin | - 100-pin | 80/85-pin
Port0 | O PMO00 P00 PU0OO PIMOO POMO00 — N v v \
1| PMO1 PO1 PUOL PIMO1 | POMO1 — N N N N
2| PMO2 P02 PUO02 — POMO02 — N N N N
3 PMO03 P03 PUO3 — — — v v v v
4| PMO4 P04 PUO4 — — — N N N N
5| PMO05 P05 PUO5 — — — N N N N
6| PMO06 P06 PUO6 — — — N N N N
7| PMmoO7 P07 PUO7 — — — N N N N
Portl | 0| PM10 P10 PU10 PIM10 | POM10 — N N N N
1| PM1L P11 PU1L1 PIM11 | POM11 — N N N N
2| PM12 P12 PU12 — POM12 — N N N N
3 PM13 P13 PU13 — — — v — v —
4 PM14 P14 PU14 — — — v — v —
5 PM15 P15 PU15 — — — v — v —
6 PM16 P16 PU16 — — — N — v —
7| Pm17 P17 PU17 — — — N — N —
Port2 | 0| PM20 P20 PU20 — — PMC20 N N N N
1| PM21 P21 PU21 — — PMC21 N N N N
2| PMm22 P22 PU22 — — — N N N N
3| Pm23 P23 PU23 — — — N N N N
4| PMm24 P24 PU24 PIM24 | POM24 — N N N N
5| PM25 P25 PU25 PIM25 | POM25 — N N N N
6| PM26 P26 PU26 — POM26 — N N N N
7| Pm27 P27 PU27 — — — N N N N
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Table 4 - 3 PMxx, Pxx, PUxx, PIMxx, POMxx, PMCxx registers and the bits mounted on each product (2/4)

Bit Name Products with USB | Products without USB
Port PMxx Pxx PUxx PIMxx POMxx | PMCxx ) ) ) )
register register register register register register 100-pin | 80/85-pin | - 100-pin | 80/85-pin

Port3 |0 PM30 P30 PU30 — — — N N N N

1 PM31 P31 PU31 — — — N N N N

2 PM32 P32 PU32 — — — N N N N

3| PMm33 P33 PU33 PIM33 | POM33 — 3 J v v

4 PM34 P34 PU34 PIM34 POM34 — \ N ~ ~

5 PM35 P35 PU35 — POM35 — v \/ N N

6 PM36 P36 PU36 — — — N — N —

7 PM37 P37 PU37 — — — ~ — ~ —
Port 4 0 PM40 P40 PU40 — — — ~ N ~ ~

1| PM41 P41 PU41 — — PMC41 N — N —

2 PM42 P42 PU42 — POM42 PMC42 v — N —

3 PM43 P43 PU43 PIM43 POMA3 PMC43 \ N v \

Note Note
4| PM44 P44 PU44 PIMad 1 POMA4 1 o 1caa N N N N
Note Note

5 PM45 P45 PU45 — — PMC45

6 PM46 P46 PU46 — — PMC46 \ N v \

7 — — — — — — — — — —
Port 5 0 PM50 P50 PU5S0 — — — ~ N ~ ~

1| PMs1 P51 PU51 — — — v v v v

2 PM52 P52 PU52 — — — ~ N ~ ~

3 PM53 P53 PU53 — — — ~ — ~ _

4| PM54 P54 PU54 — — — V — v —

5 PM55 P55 PUS55 — — — N — N _

6 PM56 P56 PU56 — — — N — N —

7 PM57 P57 PU57 — — — N — N —
Port6 |0 PM60 P60 — — — — N N N N

1 PM61 P61 — — — — N N N N

2 — — — — — — — — — —

3 — — — — — — — — — —

4 — — — — — — — — — —

5 — — — — — — — — — —

6 — — — — — — — — — —

7 — — — — — — — — — —
Note 100-pin products only.
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Table 4 - 4 PMxx, Pxx, PUxx, PIMxx, POMxx, PMCxx registers and the bits mounted on each product (3/4)

Bit Name Products with USB | Products without USB
Port
Port7 | 0| PM70 P70 PU70 — — — N N N N
1| PM71 P71 PU71 — — — N N N N
2| PM72 P72 PU72 — — — N N N N
3| PM73 P73 PU73 — — — N N N N
4| PM74 P74 PU74 — — — v v v v
5| PM75 P75 PU75 — — — N N N N
6| PM76 P76 PU76 — — — v v v v
7| Pm77 P77 PU77 — — — J v v v
Port8 |0 | PM80 P80 PU8O — — — — — N _
1| Pwms1 P81 PUSL — — — — — N —
2| PM82 P82 PU82 — — — — — N N
3| PwM83 P83 PU83 — — — — — N N
4 — — — — — — — — —_ —
5 — — — — — — — — — —
6 — — — — — — — — — —
7 — — — — — — — — — —
Port12 | O — — — — — — — — — —
1 — P121 — — — — N N N N
2 — P122 — — — — N N N N
3 — P123 — — — — v v v v
4 — P124 — — — — N N N N
5| PM125 P125 PU125 — — — v v v v
6| PM126 P126 PU126 — — — J v v v
7| Pm127 P127 PU127 — — — V v v v
Port13 | 0 — P130 — — — — v v v v
1 — — — — — — — — — —
2 — — — — — — — — — —
3 — — — — — — — — — —
4 — — — — — — — — — —
5 — — — — — — — — — —
6 — — — — — — — — — —
7 — P137 — — — — V v v v
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Table 4 - 5 PMxx, Pxx, PUxx, PIMxx, POMxx, PMCxx registers and the bits mounted on each product (4/4)

Bit Name Products with USB | Products without USB
Port PMxx Pxx PUxx PIMxx POMxx | PMCxx ) ) ) )
register register register register register register 100-pin | 80/85-pin | - 100-pin | 80/85-pin
Port14 | 0 | PM140 P140 PU140 — — PMC140 J J J v
1| PM141 P141 PU141 — — PMC141 \ \/ \/ \/
2| PM142 P142 PU142 — — PMC142 \ \/ \/ \/
3| PM143 P143 PU143 — — PMC143 v \ V 3
4 — — — — — — — — — —
5 — — — — — — — — — —
6 — — — — — — — — — —
7 — — — — — — — — — —
Port15 | 0 | PM150 P150 — — — — Y v v v
1 PM151 P151 — — — — ~ N N N
2| PM152 P152 — — — — \ N N N
3 PM153 P153 — — — — ~ — ~ —
4| PM154 P154 — — — — N — N —
5| PM155 P155 — — — — N — N N
6 PM156 P156 — — — — ~ — N N
7 — — — — — — — — — —
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43.1 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 Register
Settings When Using Alternate Function.

Figure 4 - 1 Format of Port mode register

Symbol 7 6 5 4 3 2 1 0 Address After reset RIW
PMO | PMO7 | PM06 | PMO5 | PMO4 | PM03 | PMO2 | PMO1 | PMOO | FFF20H FFH RIW
PML| PM17 [ PM16 | PM15 | PM14 | PM13 | PM12 | PM11 | PM10 |  FFF21H FFH RIW
PM2 [ PM27 | PM26 | PM25 | PM24 [ PM23 | PM22 | PM21 | PM20 | FFF22H FFH RIW
PM3| PM37 | PM36 | PM35 | PM34 | PM33 | PM32 | PM31 | PM30 | FFF23H FFH RIW
PM4| 1 | PM46 | PM45 | PM44 | PM43 | PM42 | PM41 | PM40 | FFF24H FFH RIW
PM5 | PM57 | PM56 | PM55 | PM54 | PM53 | PM52 | PM51 | PM50 | FFF25H FFH RIW
pme| 1 | 1 | 1 | 1 [ 1 | 1 [PM6l|PM60| FFF26H FFH RIW
PM7| PM77 | PM76 | PM75 | PM74 | PM73 | PM72 | PM71 | PM70 | FFF27H FFH RIW
pme| 1 | 1 | 1 | 1 [Pm83|PmM82|PM8L|PM8O| FFF28H FFH RIW

PM12[PM127|PM126[PM125| 1 | 1 | 1 [ 1 | 1 | FFF2CH FFH RIW
PMi4| 1 | 1 | 1 [ 1 |PM143|PM142|PM141|PM140|  FFF2EH FFH RIW
PM15| 1 |PM156|PM155|PM154|PM153|PM152|PM151|PM150|  FFF2FH FFH RIW

Pmn pin I/O mode selection
(m=0to08,12,14,15;n=0t0 7)

PMmn

0 Output mode (output buffer on)

1 Input mode (output buffer off)

Caution Be sure to set bits that are not mounted 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.
Reset signal generation clears these registers to 00H.

Note If P20, P21, P140 to P143, and P150 to P156 are set up as analog inputs of the A/D converter or P41
to P44 are set up as analog inputs of the comparator, or when a port is read while in the input mode,
0 is always returned, not the pin level.
Figure 4 - 2 Format of Port register
Symbol 7 6 5 4 3 2 1 0 Address After reset R/W
P0| P07 | P06 | P05 | P04 | P03 | P02 | PO1 | P00 | FEFOOH 0O0H (output latch) RIW
P1| P17 | P16 | P15 | P14 | P13 | P12 | P11 | P10 | FEFO1H 0O0H (output latch) RIW
P2| P27 | P26 | P25 | P24 | P23 | P22 | P21 | P20 | FFFO2H OOH (output latch) RIW
P3| P37 | P36 | P35 | P34 | P33 | P32 | P31 | P30 [ FFFO3H OOH (output latch) RIW
P4l 0 | P46 | P45 | P44 | P43 | P42 | P4l | P40 | FFFO4H 00H (output latch) RIW
P5| P57 | P56 | P55 | P54 | P53 | P52 | P51 | P50 | FEFO5H 0O0H (output latch) RIW
P6| 0 | 0 | 0 | 0 | 0 | 0 | P61 | P60 | FFEFO6H OOH (output latch) RIW
P7| P77 | P76 | P75 | P74 | P73 | P72 | P71 | P70 | FFFO7H 0OH (output latch) RIW
P8| 0 | 0 | 0 | 0 | P83 | P82 | P81 | P80 | FFFO8H 0OH (output latch) RIW
P12| P127 | P126 | P125 | P124 | P123 | P122 | P121 | 0 | FFFOCH Undefined R/W Note
P13| P137| 0 | 0 | 0 | 0 | 0 | 0 |P130| FFFODH Undefined R/W Note
P14| 0 | 0 | 0 | 0 | P143 | P142 | P141 | P140 | FFFOEH 00H (output latch) RIW
P15| 0 | P156 | P155 | P154 | P153 | P152 | P151 | P150 | FFFOFH OOH (output latch) RIW
Prmn m=0t08,12to15;n=0to 7
Output data control (in output mode) Input data read (in input mode)
0 Output O Input low level
1 Output 1 Input high level
Note P121 to P124, and P137 are read-only.
Caution  Be sure to set bits that are not mounted 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 bit units only for the bits set to normal output mode (POMmn = 0) and input mode (PMmn = 1) 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 and analog setting (PMC = 1, ADPC = 1), 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).

Caution When a port with the PIMn register is input from a different potential device to the TTL buffer,
pull up to the power supply of the different potential device via an external resistor by setting

PUmn = 0.

Figure 4 - 3 Format of Pull-up resistor option register

Symbol 7 6 5 4 3 2 1 0 Address After reset RIW
PUO| PUO7 | PUO6 | PUOS | PUO4 | PUO3 | PUO2 | PUOL | PUOO [  FOO30H 00H RIW
PUL| PU17 | PUL6 | PUL5 | PU14 | PUL3 | PUL2 | PULL | PUL0 [  FOO31H 00H RIW
PU2| PU27 | PU26 | PU25 | PU24 | PU23 | PU22 | PU21 | PU20 |  FOO32H 00H RIW
PU3| PU37 | PU36 | PU35 | PU34 [ PU33 | PU32 | PU3L | PUS0 [  FO033H 00H RIW
PU4| 0 [ PU46 | PU45 | PU44 | PU43 | PU42 | PU4L | PU40 [ FOO34H 01H RIW
PU5 | PU57 | PU56 | PUS5 | PUS4 | PUS3 | PUS2 | PUSL | PU50 [ FOO35H 00H RIW
PU7| PU77 | PU76 | PU75 | PU74 | PU73 | PU72 | PU71 | PU70 [  FOO37H 00H RIW
pus| o | o | o | o |[Pus3|PuUS2|PU8L|PUBD|  FOO38H 00H RIW

PU12|PU127[PUL26[PUL25| 0 [ 0o | o0 | 0 [ 0 | FOO3CH 00H RIW
PUl4| 0 [ 0 | 0 | 0 [PUL43|PUL42|PU141[PUL40|  FOO3EH 00H RIW

Pmn pin on-chip pull-up resistor selection

PUmn
(m=0t05,7,8,12,14;n=01t0 7)

0 On-chip pull-up resistor not connected

1 On-chip pull-up resistor connected

Caution Be sure to set bits that are not mounted to their initial values.
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4.3.4 Port input mode registers (PIMxx)

These registers set the input buffer in 1-bit units.

TTL input buffer can be selected during serial communication with an external device of the different potential.
Port input mode registers can be set by a 1-bit or 8-bit memory manipulation instruction.

Reset signal generation clears these registers to 00H.

Figure 4 - 4 Format of Port input mode register

Symbol 7 6 5 4 3 2 1 0 Address After reset RIW
Pivol o | o | o | o [ o [ 0 |[PMOL/PIMOO|  FOO40H 00H RIW
PmMi[ o | o | o | o [ o [ 0 [PMIl|PIMIO| FOO4lH 00H RIW
PIM2] 0 | 0 |PmM25[PIM24] 0 | o | 0 | 0 | FOO42H 00H RIW
PM3| 0 | 0 | o [PM34[PIM33| o0 | 0 | 0 | FO043H 00H RIW
PIM4l 0 | 0 | o [PMa4[PIMA3] O | 0 | 0 | FO044H 00H RIW

BIMmn Pmn pin input buffer selection

(m=0to4;n=0,1,3,4)

0 Normal input buffer
1 TTL input buffer

Caution  Be sure to set bits that are not mounted to their initial values.
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4.3.5 Port output mode registers (POMxXx)

These registers set the output mode in 1-bit units.

N-ch open-drain output (VDD tolerance) mode can be selected during serial communication with an external
device of the different potential, and for the SDA0O, SDA10, SDA20, and SDA30 pins during simplified 12C
communication with an external device of the same potential.

In addition, POMxx register is set with PUxx register, whether or not to use the on-chip pull-up resistor.

Port output mode registers can be set by a 1-bit or 8-bit memory manipulation instruction.

Reset signal generation clears these registers to O0H.

Caution  An on-chip pull-up resistor is not connected to a bit for which N-ch open drain output (VDD
tolerance) mode (POMmn =1) is set.

Figure 4 - 5 Format of Port output mode register

Symbol 7 6 5 4 3 2 1 0 Address After reset R/W
POMO | 0 | 0 | 0 | 0 | 0 |POM02|POM01|POMOO| FOO50H 00H RIW
POM1 | 0 | 0 | 0 | 0 | 0 |POM12|POM11|POM10| FO051H 00H RIW
POM2 | 0 |POM26|POM25|POM24| 0 | 0 | 0 | 0 | FO052H 00H RIW
POM3 | 0 | 0 |POM35|POM34|POM33| 0 | 0 | 0 | FO053H 00H RIW
POM4 | 0 | 0 | 0 |POM44|POM43|POM42| 0 | 0 | FO054H 00H RIW

POM Pmn pin output mode selection
mn (m=0to4;n=0to5)
0 Normal output mode
1 N-ch open-drain output (VDD tolerance) mode

Caution Be sure to set bits that are not mounted to their initial values.
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4.3.6 Port mode control registers (PMCxXx)

These registers set the digital I/O/analog input in 1-bit units.
Port mode control registers can be set by a 1-bit or 8-bit memory manipulation instruction.
Reset signal generation clears these registers to FFH (Only PMC4 is set to 00H).

Figure 4 - 6 Format of Port mode control register

Symbol 7 6 5 4 3 2 1 0 Address After reset R/W
PMC2 | 1 | 1 | 1 | 1 | 1 | 1 |PM021|PMCZO| FO062H FFH RIW
PMC4| 0 |PMC46|PMC45|PMC44|PMC43|PMC42|PMC41| 0 | FO064H OOH RIW

PMC14 | 1 | 1 | 1 | 1 | PMC143| PMC142 | PMC141 | PMC140| FOO6EH FFH RIW

PMCmn Pmn pin digital I/O/analog input selection (m = 2, 4, 14; n =0 to 6)
0 Digital I/0O (alternate function other than analog input)
1 Analog input

Caution 1. Select input mode using port mode registers 2 and 14 (PM2, PM14) for the ports which are set by the
PMCxx register as analog input.

Caution 2. Do not set the pin set by the PMCxx register as digital /0 by the analog input channel specification
register (ADS).

Caution 3. Be sure to set bits that are not mounted to their initial values.
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4.3.7  A/D port configuration register (ADPC)

This register switches the ANI0/P150 to ANI6/P156 pins to analog input of A/D converter 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 OOH.

Figure 4 - 7 Format of A/D port configuration register (ADPC)

Address: FOO76H After reset: 00H R/W
Symbol 7 6 5 4 3 2 1 0
ADPC 0 0 0 0 | 0 | ADPC2 [ ADPC1 ADPCO
ADPC2 | ADPCL | ADPCO Analog input (A)/digital 1/0 (D) switching
ANI6/P156 | ANI5/P155 | ANI4/P154 | ANI3/P153 | ANI2/P152 | ANI1/P151 | ANIO/P150

0 0 0 A A
0 0 1 D D D D
0 1 0 D D D D D D A
0 1 1 D D D D D A A
1 0 0 D D D D A A A
1 0 1 D D D A A A A
1 1 0 D D A A A A A
1 1 1 D A A A A A A

Caution 1. Set the channel used for A/D conversion to the input mode by using port mode register 15 (PM15).

Caution 2. Do not set the pin set by the ADPC register as digital /0 by the Analog input channel specification
register (ADS).

Caution 3. When using AVREFP and AVREFM, specify ANIO and ANI1 as the analog input channels and specify
input mode by using the port mode register.
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4.3.8

Peripheral 1/0 redirection register (PIOR)

This register is used to specify whether to enable or disable the peripheral I/O redirect function.

This function is used to switch ports to which alternate functions are assigned.

Use the PIOR register to assign a port to the function to redirect and enable the function.

In addition, can be changed the settings for redirection until its function enable operation.

The PIOR register can be set by an 8-bit memory manipulation instruction.
Reset signal generation sets this register to O0H.

Figure 4 - 8 Format of Peripheral I/O redirection register (PIOR)

Address: FOO77H After reset: 00H R/W
Symbol 7 6 5 3 2 1 0
PIOR 0 0 0 PIOR3 PIOR2 PIOR1 PIORO
100-pin 80/85-pin
Bit Alternate Function Setting value Setting value
1 1
PIOR3 INTP7 P10 P43 P10 P43
INTP5 P06 P27 P06 P27
PIOR2 PCLBUZO P10 P02 P10 P02
PIOR1 TxD1 P02 P42 Cannot be used as the alternate
RxD1 PO1 P43 function. Set to O (initial value).
SCL10 P00 P44
SDA10 PO1 P43
SI10 PO1 P43
SO10 P02 P42
SCK10 P00 P44
PIORO TOO00 P03 P40 P03 P40
TI00 P03 P40 P03 P40
TOO1 P32 P60 P32 P60
TIO1 P32 P60 P32 P60
TIO2 P05 P61 P05 P61
TOO02 P05 P61 P05 P61
TIO3 P30 P127 P30 P127
TOO03 P30 P127 P30 P127
TIO4 P22 P126 P22 P126
TO04 P22 P126 P22 P126
TIOS P42 P27 P27 P27
TOO05 P42 P27 P27 P27
TIO6 P07 P125 P07 P125
TOO06 PO7 P125 PO7 P125
TI07 P23 P41 P23 P23
TOO7 P23 P41 P23 P23
REMOOUT P30 P127 P30 P127
Remark  Cannot be used as the alternate function.
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4.3.9 LCD port function registers 0 to 6 (PFSEGO to PFSEG6)

These registers specify whether to use pins P00 to P07, P10 to P17, P20 to P27, P30 to P37, P50 to P57, P70
to P77, P140 to P143 as port pins (other than segment output pins) or segment output pins.

These registers are set by using a 1-bit or 8-bit memory manipulation instruction.

Reset signal generation sets these registers to FFH (PFSEGO is FOH).

Remark The correspondence between the segment output pins (SEGxx) and the PFSEG register (PFSEGxx
bits) and the existence of SEGxx pins in each product are shown in Table 4 - 6 Segment Output

Pins in Each Product and Correspondence with PFSEG Register (PFSEG Bits).

Figure 4 - 9 Format of LCD Port Function Registers 0to 6

Address: FO300H After reset: FOH R/W

Symbol 7 6 5 4 3 2 1 0
PFSEGO| PFSEG07 | PFSEG06 | PFSEG05 | PFSEGO04 0 0 0 0

Address: FO301H After reset: FFH R/W

Symbol 7 6 5 4 3 2 1 0

PFSEG1| PFSEG15 PFSEG14 PFSEG13 PFSEG12 PFSEGI11 PFSEG10 PFSEG09 PFSEG08

Address: FO302H After reset: FFH R/W

Symbol 7 6 5 4 3 2 1 0

PFSEG2| PFSEG23 PFSEG22 PFSEG21 PFSEG20 PFSEG19 PFSEG18 PFSEG17 PFSEG16

Address: FO303H After reset: FFH R/W

Symbol 7 6 5 4 3 2 1 0

PFSEG3| PFSEG31 PFSEG30 PFSEG29 PFSEG28 PFSEG27 PFSEG26 PFSEG25 PFSEG24

Address: FO304H After reset: FFH R/W

Symbol 7 6 5 4 3 2 1 0

PFSEG4 | PFSEG39 PFSEG38 PFSEG37 PFSEG36 PFSEG35 PFSEG34 PFSEG33 PFSEG32

Address: FO305H After reset: FFH R/W

Symbol 7 6 5 4 3 2 1 0

PFSEG5| PFSEG47 PFSEG46 PFSEG45 PFSEG44 PFSEG43 PFSEG42 PFSEG41 PFSEG40

Address: FO306H After reset: FFH R/W

Symbol 7 6 5 4 3 2 1 0

PFSEG6| PFSEG55 | PFSEG54 | PFSEG53 | PFSEG52 | PFSEG51 | PFSEG50 | PFSEG49 | PFSEG48

PFSEGxx e .
(xx =04 to Port (other than segment output)/segment outputs specification of Pmn pins
;5) (mn =00 to 07, 10 to 17, 20 to 27, 30 to 37, 50 to 57, 70 to 77, 140 to 143)
0 Used as port (other than segment output)
1 Used as segment output

Caution  To use the Pmn pins as segment output pins (PFSEGxx = 1), be sure to set the PUmn bit of the PUm
register, POMmn bit of the POMm register, and PIMmn bit of the PIMm register to “0”".
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Table 4 - 6 Segment Output Pins in Each Product and Correspondence with PFSEG Register (PFSEG Bits)

Bit name of PFSEG register Corresponding SEGxx pins Alternate port 100-pin 80/85-pin
PFSEG04 SEG4 P50 V y
PFSEGO05 SEG5 P51 V y
PFSEGO06 SEG6 P52 V y
PFSEGO7 SEG7 P53 V —
PFSEG08 SEGS8 P54 V —
PFSEGO09 SEG9 P55 V —
PFSEG10 SEG10 P56 V —
PFSEG11 SEG11 P57 V —
PFSEG12 SEG12 P70 V y
PFSEG13 SEG13 P71 V y
PFSEG14 SEG14 P72 y y
PFSEG15 SEG15 P73 y y
PFSEG16 SEG16 P74 y y
PFSEG17 SEG17 P75 y y
PFSEG18 SEG18 P76 y y
PFSEG19 SEG19 P77 y y
PFSEG20 SEG20 P30 y y
PFSEG21 SEG21 P31 y y
PFSEG22 SEG22 P32 y y
PFSEG23 SEG23 P33 y y
PFSEG24 SEG24 P34 y y
PFSEG25 SEG25 P35 y y
PFSEG26 SEG26 P36 y —
PFSEG27 SEG27 P37 y —
PFSEG28 SEG28 P140 y y
PFSEG29 SEG29 P141 y y
PFSEG30 SEG30 P142 y y
PFSEG31 SEG31 P143 y y
PFSEG32 SEG32 P20 y y
PFSEG33 SEG33 P21 y y
PFSEG34 SEG34 P22 y y
PFSEG35 SEG35 P23 y y
PFSEG36 SEG36 P24 y y
PFSEG37 SEG37 P25 y y
PFSEG38 SEG38 P26 y y
PFSEG39 SEG39 P27 y y
PFSEG40 SEG40 P10 y y
PFSEG41 SEG41 P11 y y
PFSEG42 SEG42 P12 y y
PFSEG43 SEG43 P13 V —
PFSEG44 SEG44 P14 V —
PFSEG45 SEG45 P15 V —
PFSEG46 SEG46 P16 V —
PFSEG47 SEG47 P17 V —
PFSEG48 SEG48 P00 V y
PFSEG49 SEG49 PO1 V y
PFSEGS50 SEG50 P02 y y
PFSEG51 SEG51 P03 V y
PFSEG52 SEG52 P04 V y
PFSEG53 SEG53 P05 V y
PFSEG54 SEG54 P06 V y
PFSEGS55 SEG55 P07 V y

Caution Be sure to set bits that are not mounted to their initial values.
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4.3.10 LCD input switch control register (ISCLCD)

The CAPL/P126, CAPH/P127, and VL3/P125 pins are internally connected with a Schmitt trigger buffer.

Input to the Schmitt trigger buffer must be disabled until the CAPL/P126, CAPH/P127, and VL3/P125 pins are set
to operate as LCD function pins in order to prevent through-current from entering.

This register is set by using a 1-bit or 8-bit memory manipulation instruction.

Reset signal generation sets ISCLCD to 00H.

Figure 4 - 10 Format of LCD input switch control register (ISCLCD)

Address: FO308H After reset: 00H R/W
Symbol 7 6 5 4 3 2 1 0
ISCLCD 0 0 0 0 0 0 ISCVL3 ISCCAP
ISCVL3 VL3/P125 pin Schmitt trigger buffer control
0 Makes digital input ineffective
1 Makes digital input effective
ISCCAP CAPL/P126, CAPH/P127 pins Schmitt trigger buffer control
0 Makes digital input ineffective
1 Makes digital input effective

Caution  If ISCVL3 =0 and ISCCAP =0, set the corresponding port registers as follows:
PU127 bit of PU12 register = 0, P127 bit of P12 register =0
PU126 bit of PU12 register = 0, P126 bit of P12 register =0
PU125 bit of PU12 register = 0, P125 bit of P12 register =0

ROLUHO0409EJ0240 Rev.2.40 RENESAS Page 138 of 1319
Mar 22, 2024



RL78/L1C CHAPTER 4 PORT FUNCTIONS

4.4 Port Function Operations

Port operations differ depending on whether the input or output mode is set, as shown below.

441  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.
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.

(2) Input mode
The pin status is read by a transfer instruction. The output latch contents do not change.

44.3 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. Therefore, byte data can
be written to the ports used for both input and output.
The data of the output latch is cleared when a reset signal is generated.
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4.4.4 Handling different potential (1.8 V, 2.5 V) by using I/O buffers

It is possible to connect an external device operating on a different potential (1.8 V or 2.5 V) by switching 1/0
buffers with the port input mode register (PIMxx) and port output mode register (POMxx). When receiving input
from an external device with a different potential (1.8 V or 2.5 V), set port input mode registers 0 to 4 (PIMO to
PIM4) on a bit-by-bit basis to enable normal input (CMOS)/TTL switching.

When outputting data to an external device with a different potential (1.8 V or 2.5 V), set port output mode
registers 0 to 4 (POMO to POM4) on a bit-by-bit basis to enable normal output (CMOS)/N-ch open drain (VDD
tolerance) switching.

Connection of a serial interface is described as follows.

(1) Setting procedure when using input ports of UARTO to UART3, CSI00, CSIO1, CSI10, CSI20, and CSI30
functions for the TTL input buffer

In case of UARTO: P25

In case of UART1: P01 (P43)

In case of UART2: P11

In case of UART3: P34

In case of CSI00: P24, P25

In case of CSI10: P00, P01 (P44, P43)
In case of CSI20: P10, P11

In case of CSI30: P33, P34

Remark Functions in parentheses can be assigned via settings in the peripheral 1/0 redirection
register (PIOR).

<1> Using an external resistor, pull up externally the pin to be used to the power supply of the target
device (on-chip pull-up resistor cannot be used).

<2> Set the corresponding bit of the PIMO to PIM4 registers to 1 to switch to the TTL input buffer. For VIH
and VL, refer to the DC characteristics when the TTL input buffer is selected.

<3> Enable the operation of the serial array unit and set the mode to UART/Simplified SPI (CSINote)
mode.

Note Although the CSI function is generally called SPI, it is also called CSl in this product, so it is referred to as
such in this manual.
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(2) Setting procedure when using output ports of UARTO to UART3, CSI00, CSI01, CSI10, CSI20, and CSI30
functions in N-ch open-drain output mode

In case of UARTO: P26

In case of UART1: P02 (P42)

In case of UART2: P12

In case of UART3: P35

In case of CSI00: P24, P26

In case of CSI10: P00, P02 (P44, P42)
In case of CSI20: P10, P12

In case of CSI30: P33, P35

Remark Functions in parentheses can be assigned via settings in the peripheral I/O redirection
register (PIOR).

<1> Using an external resistor, pull up externally the pin to be used to the power supply of the target
device (on-chip pull-up resistor cannot be used).

<2> After reset release, the port mode is the input mode (Hi-Z).

<3> Set the output latch of the corresponding port to 1.

<4> Set the corresponding bit of the POMO to POM4 registers to 1 to set the N-ch open-drain output (VDD
withstand voltage) mode.

<5> Enable the operation of the serial array unit and set the mode to UART/Simplified SPI (CSI) mode.

<6> Set the corresponding bit of the PMO to PM4 registers to output mode.
At this time, the output data is high level, so the pin is in the Hi-Z state.
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(3) Setting procedure when using I/O ports of simplified 11C00, IIC10, 11C20, and 11C30 functions with a different
potential (1.8 'V, 2.5V)

In case of simplified 11C00: P24, P25
In case of simplified 11C10: P00, P01 (P44, P43)
In case of simplified 11C20: P10, P11
In case of simplified 11C30: P33, P34

Remark Functions in parentheses can be assigned via settings in the peripheral I/O redirection
register (PIOR).

<1> Using an external resistor, pull up externally the pin to be used to the power supply of the target
device (on-chip pull-up resistor cannot be used).

<2> After reset release, the port mode is the input mode (Hi-Z).

<3> Set the output latch of the corresponding port to 1.

<4> Set the corresponding bit of the POMO to POM4 registers to 1 to set N-ch open drain output (VDD
tolerance) mode.

<5> Set the corresponding bit of the POMO to POM4 registers to 1 to switch to the TTL input buffer. For
VIH and VL, refer to the DC characteristics when the TTL input buffer is selected.

<6> Enable the operation of the serial array unit and set the mode to simplified 12C mode.

<7> Set the corresponding bit of the PMO to PM4 registers to output mode (data I/O is possible in output
mode).
At this time, the output data is high level, so the pin is in the Hi-Z state.
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4.5 Register Settings When Using Alternate Function

45.1

Basic concept when using alternate function

In the beginning, for a pin also assigned to be used for analog input, use the ADPC register or port mode control
register (PMCxx) to specify whether to use the pin for analog input or digital input/output.
Figure 4 - 11 shows the basic configuration of an output circuit for pins used for digital input/output. The output of the
output latch for the port and the output of the alternate SAU function are input to an AND gate. The output of the
AND gate is input to an OR gate. The output of an alternate function other than SAU (TAU, RTC2, clock/buzzer
output, IICA, etc.) is connected to the other input pin of the OR gate. When such kind of pins are used by the port
function or an alternate function, the unused alternate function must not hinder the output of the function to be used.
An idea of basic settings for this kind of case is shown in Table 4 - 7.

Figure 4 - 11 Basic Configuration of Output Circuit for Pins

~""Y
WRPORT
VDD
N .| Outputlatch
T (Pmn)
WRPM Pmn/
Alternate function
(M .| PMregister N-ch
9 T (PMmn)
fo)
§ WR
§ POM Vss
IS
/L | POM register |Notel v
~ (POMmn) To input circuit
Alternate function |Note 2
(SAU)
Alternate function |Note 3
(other than SAU)
—
Note 1. When there is no POM register, this signal should be considered to be low level (0).
Note 2. When there is no alternate function, this signal should be considered to be high level (1).
Note 3. When there is no alternate function, this signal should be considered to be low level (0).
Remark  m: Port number (m = 0 to 15); n: Bit number (n =010 7)
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Table 4 - 7 Concept of Basic Settings

Output Settings of Unused Alternate Function
Output Function of Used Pin ) . Output Function for other than
Output Function for Port Output Function for SAU SAU
Output function for port — Qutput is high (1) Output is low (0)
Output function for SAU High (1) — Output is low (0)
Output function for other than SAU Low (0) Output is high (1) Output is low (0) Note
Note Since more than one output function other than SAU may be assigned to a single pin, the output of an unused alternate

function must be set to low level (0). For details on the setting method, see 4.5.2 Register settings for alternate
function whose output function is not used.

45.2 Register settings for alternate function whose output function is not used

When the output of an alternate function of the pin is not used, the following settings should be made. Note that
when the peripheral 1/O redirection function is the target, the output can be switched to another pin by setting the
peripheral 1/0O redirection register (PIOR). This allows usage of the port function or other alternate function
assigned to the target pin.

(1) SOp =1, TxDq = 1 (settings when the serial output (SOp/TxDq) of SAU is not used)
When the serial output (SOp/TxDq) is not used, such as, a case in which only the serial input of SAU is
used, set the bit in serial output enable register m (SOEm) which corresponds to the unused output to 0
(output disabled) and set the SOmn bit in serial output register m (SOm) to 1 (high). These are the same
settings as the initial state.

(2) SCKp =1, SDAr =1, SCLr =1 (settings when channel n in SAU is not used)
When SAU is not used, set bit n (SEmn) in serial channel enable status register m (SEm) to O (operation
stopped state), set the bit in serial output enable register m (SOEm) which corresponds to the unused
output to O (output disabled), and set the SOmn and CKOmn bits in serial output register m (SOm) to 1
(high). These are the same settings as the initial state.

(3) TOmnN = 0 (settings when the output of channel n in TAU is not used)
When the TOmn output of TAU is not used, set the bit in timer output enable register 0 (TOEO) which
corresponds to the unused output to 0 (output disabled) and set the bit in timer output register 0 (TOO0) to O
(low). These are the same settings as the initial state.

(4) SDAAN =0, SCLANn = 0 (setting when IICA is not used)
When IICA is not used, set the IICEn bit in IICA control register nO (IICCTLnO) to O (operation stopped). This
is the same setting as the initial state.
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(5) PCLBUZn = 0 (setting when clock/buzzer output is not used)
When the clock/buzzer output is not used, set the PCLOER bit in clock output select register n (CKSn) to 0
(output disabled). This is the same setting as the initial state.

(6) RTC1HZ = 0 (setting when real-time clock 2 output is not used)
When the real-time clock 2 output is not used, set the RCLOEL1 bit in real-time clock control register 0
(RTCCO) to 0 (output disabled). This is the same setting as the initial state.

(7) VCOUTN = 0 (setting when comparator output is not used)
When the comparator output is not used, set the CnOE bit in comparator output control register
(COMPOCR) to 0 (output disabled). This is the same setting as the initial state.

(8) TKBOnNp = 0 (setting when timer KB2 output is not used)
When the timer KB2 output is not used, set the TKBCERn bit in 16-bit timer KB2 operation control register nl
(TKBCTLN1) to O (timer operation stopped). This is the same setting as the initial state.

(9) ANOnN = 0 (setting when D/A converter output is not used)
When the D/A converter output is not used, set the DACEn bit in D/A converter mode register (DAM) to 0
(stops D/A conversion operation). This is the same setting as the initial state.
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45.3 Register setting examples for used port and alternate functions

Register setting examples for used port and alternate functions are shown in Tables 4 - 8 to 4 - 17. The registers
used to control the port functions should be set as shown in Tables 4 - 8 to 4 - 17. See the following remark for
legends used in Tables 4 -8to 4 - 17.

Remark : Not supported
X: don't care
PIORX: Peripheral 1/0 redirection register
PFSEGXX:LCD port function register
POMxx:  Port output mode register
PMCxx:  Port mode control register

PMxx: Port mode register

Pxx: Port output latch

Functions in parentheses can be assigned via settings in the peripheral 1/0O redirection register
(PIOR).

For details about ports that also serve as segment output pins (SEGxx), see 4.5.4 Operation of
ports that alternately function as SEGxx pins.

For details about ports that also serve as VL3, CAPL, and CAPH pins, see 4.5.5 Operation of ports
that alternately function as VL3, CAPL, and CAPH pins.
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Table 4 - 8 Setting Examples of Registers and Output Latches When Using Pin Function (1/10)

Pin Used Function Alternate Function Output With USB Without USB
Name | Function Vo PIORXX PFSEGXX | POMXX| PMCXX | PMXX | PXX [sauoutput| Otherthan |80/85-] 100- |80/85-] 100-
Name Function SAU pin pin pin pin
P00 P00 Input — PFSEG48 = 0 x — 1 x x — N N N N
Output — PFSEG48 = 0 0 — 0 0/1 SCK10/ — R N R N
N-ch OD — PFSEG48 = 0 1 — 0 o1 | SCL10=1 R N R N
output
SCK10 Input PIOR1 = 0 Note | PFSEG48 =0 x — 1 x x — N v N N
Output | PIOR1 = 0 Note | PFSEG48 = 0 0/1 — 0 1 x — N v N N
SCL10 Output | PIOR1 = 0 Note [ PFSEGA48 =0 01 — 0 1 x — N N N N
SEG48 Output — PFSEG48 = 1 0 — 0 0 x — R N N N
PO1 PO1 Input — PFSEG49 = 0 x — 1 x x — N R N N
Output — PFSEG49 = 0 0 — 0 0/1 | SDA10=1 — R N R N
N-ch OD — PFSEGA49 = 0 1 — 0 o1 N N N N
output
Si10 Input PIOR1 = 0 Note [ PFSEG49 =0 x — 1 x x — N N N V
RxD1 Input PIOR1 = 0 Note | PFSEG49 =0 x — 1 x x — N v N N
SDA10 110 PIOR1 = 0 Note [ PFSEG49 = 0 1 — 0 1 x — N V N N
SEG49 Output — PFSEG49 = 1 0 — 0 0 x — N v N N
P02 P02 Input — PFSEG50 = 0 x — 1 x x x v v v N
Output — PFSEGS50 = 0 0 — 0 0/1 TxD1/ (PCLBUZO)=0| R N N
N-ch OD = PFSEG50=0 | 1 — o | o1 | SO0=1 N v v N
output
SO10 Output | PIOR1 = 0 Note | PFSEGS50 = 0 0/1 — 0 1 x (PCLBUZO)=0| v N N
TxD1 Output | PIOR1 = 0 Note | PFSEG50 =0 0/1 — 0 1 x (PCLBUZO)=0| v N N
(PCLBUZO) |  Output PIOR2 =1 PFSEG50 = 0 0 — 0 0 TxD1/ x N v N N
S010=1
SEG50 Output — PFSEGS50 = 1 0 — 0 0 x x R N N N
P03 P03 Input — PFSEG51= 0 — — 1 x — x N R N N
Output — PFSEG51= 0 — — 0 01 — TO00 =0 R N R N
TI00 Input PIORO =0 PFSEGS51 = 0 — — 1 x — x N v N N
TO00 Output PIORO =0 PFSEG51 =0 — — 0 0 — x R N R N
INTP1 Input — PFSEGS51 = 0 — — 1 x — x N v N N
SEG51 Output — PFSEG51 =1 — — 0 0 — x v N \ v
P04 P04 Input — PFSEG52= 0 — — 1 x — — N v N N
Output — PFSEG52= 0 — — 0 01 — — N N N N
INTP2 Input — PFSEG52 = 0 — — 1 x — — N v N N
SEG52 Output — PFSEGS52 = 1 — — 0 0 — — N N N N
P05 P05 Input — PFSEGS53= 0 — — 1 x — x R N N N
Output — PFSEGS53= 0 — — 0 01 — TO02 =0 V N v V
TI02 Input PIORO =0 PFSEG53 =0 — — 1 x — x N v v N
TO02 Output PIORO =0 PFSEG53 =0 — — 0 0 — x N N \ N
SEG53 Output — PFSEG53 =1 — — 0 0 — x R N R N
P06 P06 Input — PFSEG54= 0 — — 1 x — — N v N N
Output — PFSEG54= 0 — — 0 01 — — N N N N
INTP5 Input PIOR3=0 PFSEGS54 = 0 — — 1 x — — N y N V
SEG54 Output — PFSEG54 = 1 — — 0 0 — — N v N N
P07 P07 Input — PFSEG55= 0 — — 1 x — x N v N N
Output — PFSEG55= 0 — — 0 on — TO06 = 0 N v N N
TI06 Input PIORO =0 PFSEG55 = 0 — — 1 x — x N v N N
TOO06 Output PIORO = 0 PFSEG55 = 0 — — 0 0 — x N N \ N
SEG55 Output — PFSEGS55 = 1 — — 0 0 — x R N N N
Note 100-pin products only.
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Table 4 - 9 Setting Examples of Registers and Output Latches When Using Pin Function (2/10)

Pin Used Function Alternate Function Output With USB Without USB
Name | Function Vo PIORXX PFSEGXX  |POMXX| PMCXX | PMXX | PXX [sauoOutput| Otherthan | 80/85- | 100- | 80/85- | 100-
Name Function SAU pin pin pin pin
P10 P10 Input — PFSEG40 = 0 x — 1 x x X y y v ]
Output — PFSEG40 =0 0 — 0 01 SCK20/ | PCLBUZO =0 N N R R
N-ch OD — PFSEG40 = 0 1 — 0 oir | ScL20=1 N N N N
output
INTP7 Input PIOR3=0 | PFSEGA40=0 x — 1 x x x q N N J
PCLBUZO | Output PIOR2=0 PFSEG40 = 0 0 — 0 0 SCK20/ x N v N N
SCL20=1
SCK20 Input — PFSEG40 = 0 x — 1 x x x N N R R
Output — PFSEG40 = 0 o — 0 1 x PCLBUZ0 = 0 \ v N N
SCL20 Output — PFSEGA40 = 0 (oA — 0 1 x PCLBUZ0 =0 N N R R
SEG40 Output — PFSEG40 = 1 0 — 0 0 x x \ v N N
P11 P11 Input — PFSEG41= 0 x — 1 x x x N y N N
Output — PFSEG41 =0 0 — 0 0/1 | SDA20=1 | VCOUTO=0 \ v N N
N-ch OD — PFSEG41 = 0 1 — 0 0 N N N N
output
RxD2 Input — PFSEG41 =0 x — 1 x x x N N N ]
SI20 Input — PFSEG41 =0 x — 1 x x x N N R R
SDA20 110 — PFSEG41 = 0 1 — 0 1 x VCOUTO =0 N N v N
SEG41 Output — PFSEG41 = 1 0 — 0 0 x x N N R R
VCOUTO Output — PFSEG41 =0 0 — 0 0 SDA20 = 1 x \ v N N
P12 P12 Input — PFSEG42 =0 x — 1 x x x N y N N
Output — PFSEG42 = 0 0 — 0 o TxD2/ VCOUT1=0 \ v N N
N-ch OD — PFSEG42=0 | 1 — o | o1 | SO20=1 N v N N
output
TxD2 Output — PFSEG42 = 0 01 — 0 1 x VCOUT1 =0 N N \/ v
S020 Output — PFSEG42 = 0 o — 0 1 x VCOUT1=0 N R N N
SEG42 Output — PFSEG42 = 1 0 — 0 0 x x N N R R
VCOUT1 Output — PFSEG42 = 0 0 — 0 0 TxD2/ x \ v N N
S020=1
P13 P13 Input — PFSEG43 =0 — — 1 x — — x v x N
Output — PFSEG43 =0 — — 0 o1 — — x v x N
SEG43 Output — PFSEG43 =1 — — 0 0 — — x v x N
P14 P14 Input — PFSEG44 = 0 — — 1 x — — x v x N
Output — PFSEG44 = 0 — — 0 01 — — x N x N
SEG44 Output — PFSEG44 = 1 — — 0 0 — — x R x N
P15 P15 Input — PFSEG45 =0 — — 1 x — — x N x v
Output — PFSEG45 = 0 — — 0 o — — x v x N
SEG45 Output — PFSEG45 = 1 — — 0 0 — — x N x v
P16 P16 Input — PFSEG46 = 0 — — 1 x — — x v x N
Output — PFSEG46 = 0 — — 0 (oA — — x v x N
SEG46 Output — PFSEG46 = 1 — — 0 0 — — x v x N
P17 P17 Input — PFSEGA47 =0 — — 1 x — — x v x N
Output — PFSEG47 = 0 — — 0 o — — x v x N
SEG47 Output — PFSEG47 = 1 — — 0 0 — — x v x N
P20 P20 Input — PFSEG32 =0 — 0 1 x — — N v N N
Output — PFSEG32 =0 — 0 0 o — — N R N N
ANI20 Input — PFSEG32 =0 — 1 1 x — — N N \/ R
SEG32 Output — PFSEG32 =1 — 0 0 0 — — \ v N N
P21 P21 Input — PFSEG33 =0 — 0 1 x — — N N R R
Output — PFSEG33 =0 — 0 0 on — — N v N N
ANI21 Input — PFSEG33 =0 — 1 1 x — — N N R R
SEG33 Output — PFSEG33 =1 — 0 0 0 — — \ v N N
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Table 4 - 10 Setting Examples of Registers and Output Latches When Using Pin Function (3/10)

Pin Used Function Alternate Function Output With USB Without USB
Name | Function /o PIORXX PFSEGXX  |POMXX | PMCXX | PMXX | PXX [sauoOutput| Otherthan |80/85-| 100- |80/85-| 100-
Name Function SAU pin pin pin pin
P22 P22 Input — PFSEG34=0 — — 1 x — x N N N N
Output — PFSEG34=0 — — 0 o — TO04 =0 R N R R
TI04 Input PIORO = 0 PFSEG34 =0 — — 1 x — x N v N N
TO04 Output PIORO = 0 PFSEG34 =0 — — 0 0 — x N v N N
SEG34 Output — PFSEG34 = 1 — — 0 0 — x N R N N
P23 P23 Input — PFSEG35= 0 — — 1 x — x N v N N
Output — PFSEG35= 0 — — 0 on — TO07 =0 N R N N
TIO7 Input PIORO = 0 PFSEG35 =0 — — 1 x — x N v N N
TO07 Output PIORO = 0 PFSEG35 = 0 — — 0 0 — x N R N N
SEG35 Output — PFSEG35 = 1 — — 0 0 — x N R N N
P24 P24 Input — PFSEG36 =0 x — 1 x x x R N N R
Output — PFSEG36 =0 0 — 0 0/1 SCK00/ — N v N N
N-ch OD = PFSEG36=0 | 1 — 0 | o1 |SCL00=1 N v v N
output
SCK00 Input — PFSEG36 = 0 x — 1 x x — N v N N
Output — PFSEG36 = 0 0/1 — 0 1 x — N v N N
SCL00 Output — PFSEG36 = 0 0/1 — 0 1 x — N v N N
SEG36 Output — PFSEG36 = 1 0 — 0 0 x — N v N N
P25 P25 Input — PFSEG37 =0 x — 1 x x — R N N R
Output — PFSEG37 =0 0 — 0 0/1 | SDA00O=1 — N R N N
N-ch OD — PFSEG37 =0 1 — 0 0/1 R N R R
output
SI00 Input — PFSEG37 =0 x — 1 x x — N v N N
RxDO Input — PFSEG37 =0 x — 1 x x — N v N N
TOOLRXD Input — PFSEG37 =0 x — 1 x x — N v N N
SDA0O 110 — PFSEG37 =0 1 — 0 1 x — N V N N
SEG37 Output — PFSEG37 =1 0 — 0 0 x — N v N N
P26 P26 Input — PFSEG38 =0 x — 1 x x x N R N N
Output — PFSEG38 =0 0 — 0 on TxDO/ | TOOLTXD=0| R N N
N-ch OD = PFSEG38=0 | 1 — 0 | o1 | SO00=1 N v v N
output
S000 Output — PFSEG38 =0 01 — 0 1 x TOOLTXD=0| v N N
TxDO Output — PFSEG38 =0 0/1 — 0 1 x TOOLTXD=0| v v N
TOOLTxD | Output — PFSEG38 =0 on — 0 1 TXDO/ x N v N N
S000=1
SEG38 Output — PFSEG38 =1 0 — 0 0 x x R N N R
P27 P27 Input — PFSEG39 =0 — — 1 x — x N R N N
Output — PFSEG39 = 0 — — 0 01 — (TOO05) =0 R N R R
PCLBUZ1=0
(TI05) Input PIORO = 1 PFSEG39 =0 — — 1 x — x N v N N
(TOO5) Output PIORO = 1 PFSEG39 = 0 — — 0 0 — PCLBUZ1=0| v N N
(INTP5) Input PIOR3 =1 PFSEG39 =0 — — 1 x — x N v N N
PCLBUZ1 | Output — PFSEG39 = 0 — — 0 0 — (TO05) =0 N v N N
SEG39 Output — PFSEG39 = 1 — — 0 0 — x N v N N
P30 P30 Input — PFSEG20 =0 — — 1 x — x N v N N
Output — PFSEG20 = 0 — — 0 01 — TO03 =0 R N \/ R
TI03 Input PIORO = 0 PFSEG20 = 0 — — 1 x — x N R N N
TO03 Output PIORO =0 PFSEG20 =0 — — 0 0 — x R N R R
REMOOUT |  Output PIORO = 0 PFSEG20 = 0 — — 0 0 — x N v N N
SEG20 Output — PFSEG20 =1 — — 0 0 — x R N R R
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Table 4 - 11 Setting Examples of Registers and Output Latches When Using Pin Function (4/10)

Pin Used Function Alternate Function Output With USB Without USB
Name| Function /o PIORXX PFSEGXX | POMXX| PMCXX | PMXX | PXX [sauOutput| Otherthan |80/85-] 100- |80/85-] 100-
Name Function SAU pin pin pin pin
P31 P31 Input — PFSEG21 =0 — — 1 x — x N N N N
Output — PFSEG21 =0 — — 0 o1 — RTC1HZ =0 N v v N
INTP3 Input — PFSEG21 =0 — — 1 x — x N N N N
RTC1HZ Output — PFSEG21 =0 — — 0 0 — x N N v v
SEG21 Output — PFSEG21 =1 — — 0 0 — x N R N N
P32 P32 Input — PFSEG22 =0 — — 1 x — x N v N N
Output — PFSEG22 =0 — — 0 on — TO01=0 N R N N
TIO1 Input PIORO =0 PFSEG22 =0 — — 1 x — x N N N N
TOO1 Output PIORO =0 PFSEG22 =0 — — 0 0 — x N R N N
SEG22 Output — PFSEG22 =1 — — 0 0 — x N N \/ N
P33 P33 Input — PFSEG23 =0 x — 1 x x — R Y v N
Output — PFSEG23 =0 0 — 0 o1 SCK30/ — N N v N
N-ch OD = PFSEG23=0 | 1 — 0 | o1 | SCL30=1 N v v N
output
INTP4 Input — PFSEG23 =0 x — 1 x x — N N N] N
SCK30 Input — PFSEG23 =0 x — 1 x x — N v N N
Output — PFSEG23 =0 0/1 — 0 1 x — N v N N
SCL30 Output — PFSEG23 =0 01 — 0 1 x — N N N N
SEG23 Output — PFSEG23=1 x — 0 0 x — R N N N
P34 P34 Input — PFSEG24 =0 x — 1 x x — N R N N
Output — PFSEG24 =0 0 — 0 0/1 | SDA30=1 — R N R N
N-ch OD — PFSEG24 = 0 1 — 0 o1 N N v N
output
SI30 Input — PFSEG24 =0 x — 1 x x — N J N] J
RxD3 Input — PFSEG24 =0 x — 1 x x — R v v v
SDA30 110 — PFSEG24 = 0 1 — 0 1 x — N V N N
SEG24 Output — PFSEG24 = 1 0 — 0 0 x — N v N N
P35 P35 Input — PFSEG25 = 0 x — 1 x x — N R N N
Output — PFSEG25 = 0 0 — 0 01 TxD3/ — V N x/ V
N-ch OD = PFSEG25=0 | 1 — 0 | o1 | SO30=1 N v v N
output
S030 Output — PFSEG25 = 0 o1 — 0 1 x — N N v N
TxD3 Output — PFSEG25 =0 01 — 0 1 x — N N v N
SEG25 Output — PFSEG25 = 1 0 — 0 0 x — N v N N
P36 P36 Input — PFSEG26 = 0 x — 1 x — _ x v x R
Output — PFSEG26 = 0 0 — 0 o1 — — x N x N
SEG26 Output — PFSEG26 = 1 — — 0 0 — — x v x R
P37 P37 Input — PFSEG27 =0 x — 1 x — — x N x N
Output — PFSEG27 =0 0 — 0 on — — x N x N
SEG27 Output — PFSEG27 = 1 — — 0 0 — — x N x v
P40 P40 Input — — x — 1 x — x N v N N
Output — — 0 — 0 on — (TO00) = 0 R N R N
TOOLO 110 — — — — x x — (TO00) =0 N N v N
(TI100) Input PIORO = 1 — — — 1 x — x N v N v
(TO00) Output PIORO = 1 — — — 0 0 — x N v N N
P41 P41 Input — — x 0 1 x — x x N x N
Output — — 0 0 0 0/1 — (TO07) =0 x v x N
(T107) Input PIORO = 1 Note — — 0 1 x — x x N x N
(TOO07) Output PIORO = 1 Note — — 0 0 0 — x x N x N
IVREF1 Input — — — 1 1 x — x x N x N
Note 100-pin products only.
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Table 4 - 12 Setting Examples of Registers and Output Latches When Using Pin Function (5/10)

Pin Used Function Alternate Function Output With USB Without USB
Name| Function /o PIORXX PFSEGXX  |POMXX | PMCXX | PMXX | PXX ['spuoOutput| Otherthan |80/85-| 100- |80/85-| 100-
Name Function SAU pin pin pin pin
P42 P42 Input — — x 0 1 x x x x N x N
Output — — 0 0 0 01 (TxD1)/ TOO05 =0 x N x v
(S010)=1
N-ch OD — — 1 0 0 on x v x R
output
TIO5 Input PIORO = 0 Note — x 0 1 x x x x N x N
TO05 Output PIORO = 0 Note — 0 0 0 0 (TxD1)/ x x N x R
(S010)=1
(SO10) Output | PIOR1 = 1 Note — 0/1 0 0 1 x TOO05 =0 x N x R
(TxD1) Output PIOR1 = 1 Note — 0/1 0 0 1 x TO05 =0 x v x N
IVCMP1 Input — — x 1 1 x x x x v x N
P43 P43 Input — — x 0 1 x x — N v N N
Output — — 0 0 0 0/1 |(SDA10)=1 — N v N N
N-ch OD — — 1 0 0 o1 x N x N
output
(INTP7) Input PIOR3 =1 — x 0 1 x x — R N R N
(SI10) Input PIOR1 = 1 Note — x 0 1 x x — x N x N
(RxD1) Input PIOR1 = 1 Note — x 0 1 x x — x N x N
(SDA10) /10 PIOR1 = 1 Note — 1 0 0 1 x — x N x N
IVCMPO Input — — x 1 1 x x — N v N v
P44 P44 Input — — x 0 1 x x — N R N N
Output — — 0 0 0 0/1 (SCK10)/ — N v N N
N-ch OD — — 1 ) o | o |(SCL10)=1 x N x v
output
(SCK10) Input PIOR1 = 1 Note — x 0 1 x x — x N x N
Output | PIOR1 = 1 Note — 0/1 0 0 1 x — x N x J
(SCL10) Output PIOR1 = 1 Note — 0/1 0 0 1 x — x v x N
IVREFO Input — — x 1 1 x x — J J J J
P45 P45 Input — — — 0 1 x — — N v N N
Output — — — 0 0 01 — — N N v v
ANOO | Analog output — — — 1 1 x — — N v N N
P46 P46 Input — — — 0 1 x — — N v N N
Output — — — 0 0 o1 — — N V N N
ANO1 | Analog output — — — 1 1 x — — N v N N
P50 P50 Input — PFSEG04 = 0 — — 1 x — — R N x/ N
Output — PFSEG04 = 0 — — 0 o1 — — V N v V
SEG4 Output — PFSEG04 = 1 — — 0 0 — — R N R N
INTP6 Input — PFSEGO04 = 0 — — 1 x — — N v N N
P51 P51 Input — PFSEGO5 = 0 — — 1 x — — N v v N
Output — PFSEGO5 = 0 — — 0 0/1 — — N v N N
SEG5 Output — PFSEGO5 = 1 — — 0 0 — — N N v v
P52 P52 Input — PFSEGO06 = 0 — — 1 x — — N v N N
Output — PFSEGO06 = 0 — — 0 01 — — N N N N
SEG6 Output — PFSEGO06 = 1 — — 0 0 — — N v N N
P53 P53 Input — PFSEG07 =0 — — 1 x — — x v x R
Output — PFSEGO07 =0 — — 0 on — — x N x N
SEG7 Output — PFSEGO07 = 1 — — 0 0 — — x N x N
P54 P54 Input — PFSEGO08 = 0 — — 1 x — — x N x v
Output — PFSEG08 = 0 — — 0 on — — x N x N
SEGS Output — PFSEG08 = 1 — — 0 0 — — x N x v
Note 100-pin products only.
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Table 4 - 13 Setting Examples of Registers and Output Latches When Using Pin Function (6/10)

Pin Used Function Alternate Function Output With USB Without USB
Name| Function /o PIORXX PFSEGXX | POMXX| PMCXX | PMXX | PXX ['sauOutput| Otherthan | 80/85- | 100- | 80/85- | 100-
Name Function SAU pin pin pin pin

P55 P55 Input — PFSEG09 = 0 — — 1 x — — x ¢ x N

Output — PFSEG09 = 0 — — 0 0/1 — — x N x v

SEG9 Output — PFSEG09 = 1 — — 0 0 — — x N x N

P56 P56 Input — PFSEG10 = 0 — — 1 x — — x v x N

Output — PFSEG10 = 0 — — 0 o — — x R x N

SEG10 Output — PFSEG10 =1 — — 0 0 — — x v x N

P57 P57 Input — PFSEG11 =0 — — 1 x — — x v x N

Output — PFSEG11 =0 — — 0 o — — x v x N

SEG11 Output — PFSEG11 =1 — — 0 0 — — x v x N

P60 P60 Input — — — — 1 x — x N R N N

N-ch OD — — — — 0 01 — SCLA0 =0 N N N

output (TO01) =0
(6 V tolerance)

SCLAO 110 — — — — 0 0 — (TO01) =0 \ v N N

(TI01) Input PIORO = 1 — — — 1 x — x N v N N

(TO01) Output PIORO = 1 — — — 0 0 — SCLAO=0 N v N N

P61 P61 Input — — — — 1 x — x N v N N

N-ch OD — — — — 0 01 — SDAAO = 0 N V N N

output (TO02) =0
(6 V tolerance)

SDAAO 110 x — — — 0 0 — (TO02) =0 \ v N N

(TI02) Input PIORO =1 — — — 1 x — x N N R N

(TO02) Output PIORO =1 — — — 0 0 — SDAAO =0 \ v N N

P70 P70 Input — PFSEG12 =0 — — 1 x — — N v v N

Output — PFSEG12 =0 — — 0 o — — \ v N N

KR7 Input x PFSEG12 =0 — — 1 x — — \ v N N

SEG12 Output x PFSEG12 =1 — — 0 0 — — N v N N

P71 P71 Input — PFSEG13 =0 — — 1 x — — N v N N

Output — PFSEG13 =0 — — 0 o — — N v N N

KR6 Input x PFSEG13 =0 — — 1 x — — N v N N

SEG13 Output x PFSEG13=1 — — 0 0 — — N N x/ N

P72 P72 Input — PFSEG14 = 0 — — 1 x — x N R N N

Output — PFSEG14 =0 — — 0 [oi — TKBO20 = 0 N N R N

KR5 Input x PFSEG14 = 0 — — 1 x — x \ v N N

TKBO20 Output x PFSEG14 = 0 — — 0 0 — x N N R N

SEG14 Output x PFSEG14 = 1 — — 0 0 — x \ v N N

P73 P73 Input — PFSEG15 =0 — — 1 x — x \ v N N

Output — PFSEG15 = 0 — — 0 o — TKBO21 =0 N v N N

KR4 Input x PFSEG15 =0 — — 1 x — x N v N N

TKBO21 Output x PFSEG15 = 0 — — 0 0 — x N v N N

SEG15 Output x PFSEG15 =1 — — 0 0 — x N v N N

P74 P74 Input — PFSEG16 = 0 — — 1 x — x N N N N

Output — PFSEG16 = 0 — — 0 on — TKBO10 = 0 N R N N

KR3 Input x PFSEG16 = 0 — — 1 x — x N N R N

TKBO10 Output x PFSEG16 = 0 — — 0 0 — x N v N N

SEG16 Output x PFSEG16 = 1 — — 0 0 — x N N R N

P75 P75 Input — PFSEG17 = 0 — — 1 x — x \ v N N

Output — PFSEG17 =0 — — 0 (o — TKBO11 =0 N v N N

KR2 Input x PFSEG17 =0 — — 1 x — x \ v N N

TKBO11 Output x PFSEG17 =0 — — 0 0 — x N v N N

SEG17 Output x PFSEG17 = 1 — — 0 0 — x N v N N
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Table 4 - 14 Setting Examples of Registers and Output Latches When Using Pin Function (7/10)

Pin Used Function Alternate Function Output With USB Without USB
Name| Function /o PIORXX PFSEGXX | POMXX| PMCXX | PMXX | PXX ['sauOutput| Otherthan | 80/85- | 100- | 80/85- | 100-
Name Function SAU pin pin pin pin
P76 P76 Input — PFSEG18 = 0 — — 1 x — x N N N N
Output — PFSEG18 =0 — — 0 01 — TKBOOO = 0 N N R N
KR1 Input x PFSEG18 = 0 — — 1 x — x N v N N
TKBO0O Output x PFSEG18 = 0 — — 0 0 — x \ v N N
SEG18 Output x PFSEG18 = 1 — — 0 0 — x \ R N N
P77 P77 Input — PFSEG19 =0 — — 1 x — x N v N N
Output — PFSEG19 = 0 — — 0 o — TKBOO1 = 0 N v N N
KRO Input x PFSEG19 =0 — — 1 x — x N v N N
TKBOO1 Output x PFSEG19 = 0 — — 0 0 — x N v N N
SEG19 Output x PFSEG19 = 1 — — 0 0 — x N R N N
P80 P80 Input — — — — 1 x — — x x x N
Output — — — — 0 01 — — x x x N
P81 P81 Input — — — — 1 x — — x x x N
Output — — — —_ 0 0/1 —_ — x x x N
P82 P82 Input — — — — 1 x — — x x V v
Output — — — — 0 o — — x x N N
P83 P83 Input — — — — 1 x — — x x N N
Output — — — — 0 o1 — — x x N N
Table 4 - 15 Setting Examples of Registers and Output Latches When Using Pin Function (8/10)
Used Function CMC With USB Without USB
Pin Name Function (EXCLK,OSCSEL, Pxx
Name 110 EXCLKS, OSCSELS) 80/85-pin 100-pin 80/85-pin 100-pin
P121 P121 Input 00xx/10 Xxx/11 XX x v N v N
X1 — 01 xx — N V N x/
P122 p122 Input 00 xx/10 xx x N R N R
X2 — 01 xx — N N N v
EXCLK Input 11 xx — N R N \/
P123 P123 Input xx 00/xx 10/xx11 x v N R N
XT1 — xx 01 — N N N N
P124 P123 Input xx 00/xx 10 x v N v N
XT2 — xx 01 — N N N N
EXCLKS Input xx 11 — v N v N
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Table 4 - 16 Setting Examples of Registers and Output Latches When Using Pin Function (9/10)

Used Function Alternate Function With USB Without USB
Pin Output
Name | Function PIORXX | PESEGXX | POMXX| PMCXX | PMXX| PXX | 1SCLCD SAY 1 therthan | so/ss- | 100 | soiss- | 100-
Name Vo Outp.ut SAU pin pin pin pin
Function

P125 P125 Input — — — — 1 x ISCVL3 =1 — x N v N N

Output — — — — 0 0/1 | IsCvL3=1 — (TO06) = 0 \ v N N

Vi3 110 x — — — 1 0 | IscvL3=0 — x N V N N

(TI06) Input | PIORO =1 — — — 1 x ISCVL3 =1 — x N v N N

(TOO06) Output | PIORO = 1 — — — 0 0 |iIscviz=1 — x N v N N

P126 P126 Input — — — — 1 x | ISCCAP=1 — x N v N N

Output — — — — 0 0/1 | ISCCAP=1 — (TO04) =0 N N N N

CAPL Output x — — — 1 0 |IsccAP=0 — x N R N N

(TI04) Input [PIORO =1 — — — 1 x | ISCCAP=1 — x N v v N

(TOO04) Output | PIORO = 1 — — — 0 0 |IsccAapP=1 — x \ v N N

P127 P127 Input — — — — 1 x | ISCCAP=1 — x N N R N

Output — — — — 0 0/1 | ISCCAP=1 — (TO03) =0 \ v N N

CAPH Output x — — — 1 0 |ISCCAP=0 — x N v N N

(TI03) Input | PIORO =1 — — — 1 x | ISCCAP=1 — x N v N N

(TOO03) Output | PIOR0 =1 — — — 0 0 |IsccAP=1 — x N v N N

(REMOOUT) | Output | PIORO = 1 — — — 0 0 |I1sccAapP=1 — x N v N N

P130 P130 Output — — — — — 0/1 — — — N v N N

P137 P137 Input — — — — — x — — — N N N N

INTPO Input x — — — — x — — — N R N N

P140 P140 Input — PFSEG28=0| — 0 1 x — — — N N R N

Output — PFSEG28=0| — 0 0 0/1 — — — \ v N N

ANI16 Input x PFSEG28=0| — 1 1 x — — — N N R N

SEG28 Output x PFSEG28=1| — 0 0 0 — — — \ v N N

P141 P141 Input — PFSEG29=0| — 0 1 x — — — \ v N N

Output — PFSEG29=0| — 0 0 0/1 — — — \ v N N

ANIL7 Input x PFSEG29=0| — 1 1 x — — — N v N N

SEG29 Output x PFSEG29=1| — 0 0 0 — — — N v N N

P142 P142 Input — PFSEG30=0| — 0 1 x — — — N v N N

Output — PFSEG30=0| — 0 0 0/1 — — — N v N N

ANI18 Input x PFSEG30=0| — 1 1 x — — — N R N N

SEG30 Output x PFSEG30=1| — 0 0 0 — — — N N N N

P143 P143 Input — PFSEG31=0| — 0 1 x — — — \ v N N

Output — PFSEG31=0| — 0 0 0/1 — — — N N R N

ANI19 Input x PFSEG31=0| — 1 1 x — — — \ v N N

SEG31 Output x PFSEG31=1| — 0 0 0 — — — N v N N
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Table 4 - 17 Setting Examples of Registers and Output Latches When Using Pin Function (10/10)

Used Function With USB Without USB
Pin Name | Function o ADPC ADM2 PMxx Pxx | go/g5- | 100- | 80/85- | 100-
Name pin pin pin pin
P150 Input ADPC = 01H x 1 x
P150 v v v v
Output ADPC = 01H x 0 0/1
) ADPC = 00H/02H to 07H 00X0xXX0X,
ANIO Analog input 1 x y y y y
10x0xx0x
AVREFP | Reference voltage | ADPC = 00H/O2H to 07H 01x0xx0xX 1 x y y y y
P151 Input ADPC = 01H/02H x 1 x
P151 v v v v
Output ADPC = 01H/02H x 0 0/1
ANI1 Analog input ADPC = 00H/03H to 07H XX00xX0x 1 x V
AVREFM | Reference voltage | ADPC = 00H/O3H to 07H Xxx10xx0x 1 x y
P152 Input ADPC = 01H to 03H X 1 x
P152 v v v v
Output ADPC = 01H to 03H x 0 on
ANI2 Analog input ADPC = 00H/04H to 07H x 1 x y y y y
P153 Input ADPC = 01H to 04H X 1 x
P153 x N % N
Output ADPC = 01H to 04H x 0 on
ANI3 Analog input ADPC = 00H/05H to 07H x 1 x x y x y
P154 Input ADPC = 01H to 05H X 1 x
P154 x N % N
Output ADPC = 01H to 05H x 0 on
ANI4 Analog input ADPC = 00H/06H to 07H x 1 x x y x y
P155 Input ADPC = 01H to 06H X 1 x
P155 x N N N
Output ADPC = 01H to 06H x 0 01
ANI5 Analog input ADPC = 00H/07H x 1 x x y y y
P156 Input ADPC = 01H to 07H X 1 x
P156 x N N N
Output ADPC = 01H to 07H x 0 01
ANI6 Analog input ADPC = 00H x 1 x x y y y
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45.4  Operation of ports that alternately function as SEGxx pins

The functions of ports that also serve as segment output pins (SEGxx) can be selected by using the port mode
control register (PMCxx), port mode register (PMxx), and LCD port function registers 0 to 6 (PFSEGO to

PFSEGS).

» P00 to P07, P10 to P17, P22 to P27, P30 to P37, P50 to P57, P70 to P77

(ports that do not serve as analog input pins (ANIxx))

Table 4 - 18 Settings of SEGxx/Port Pin Function

PFSEGxx Bit of

PFSEGO to PFSEG6 Registers PMxx Bit of PMxx Register Pin Function Initial Status
1 1 Digital input ineffective mode v
0 0 Digital output mode —
0 1 Digital input mode —
1 0 Segment output mode —

The following shows the SEGxx/port pin function status transitions.

Figure 4 - 12 SEGxx/Port Pin Function Status Transitions

Reset status
Reset release

Digital input PMmn =0 Segment
ineffective mode output mode

PFSEGxx =0

Digital input PMmn = Q Digital output
mode mode
PMmn =1

Caution  Be sure to set the segment output mode before segment output starts (while SCOC bit of LCD mode register 1

(LCDM1) is 0).
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« P20, P21, P140 to P143 (ports that serve as analog input pins (ANIxx))

Table 4 - 19 Settings of ANIXx/SEGxx/Port Pin Function

PMCxx Bit of PFSEGXxx Bit of PFSEG2 and PMxx Bit of . . .
PMCxx Register PFSEG3 Registers PMxx Register Pin Function Initial Status
1 1 1 Analog input mode N
0 0 0 Digital output mode —
0 0 1 Digital input mode —
0 1 0 Segment output mode —
0 1 1 Digital input ineffective mode —
Other than above Setting prohibited

The following shows the ANIxx/SEGxx/port pin function status transitions.

Figure 4 - 13 ANIxx/SEGxx/Port Pin Function Status Transitions

Reset status

Reset release

Analog input
mode

PMCmn=0
Digital input \ PMmn=0 /~ Segment
ineffective mode output mode
PFSEGxx =0

Digital input PMmn = Q Digital output
mode mode
PMmn =1

Caution  Be sure to set the segment output mode before segment output starts (while SCOC bit of LCD mode register 1
(LCDM1) is 0).
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455  Operation of ports that alternately function as VL3, CAPL, and CAPH pins

The functions of the VL3/P125, CAPL/P126, and CAPH/P127 pins can be selected by using the LCD input switch

control register (ISCLCD), LCD mode register 0 (LCDMO), and port mode register 12 (PM12).

* VL3/P125
Table 4 - 20 Settings of VL3/P125 Pin Function
Bias Setting ISCVL3 Bit of PM125 Bit of ) ) .

(LBAS1 and LBASO Bits of LCDMO Register) | ISCLCD Register | PM12 Register Pin Function Initial Status
Other than 1/4 bias method 0 1 Digital input ineffective mode v
(LBASL, LBASO = 00 or 01) 1 0 Digital output mode —

1 1 Digital input mode —
1/4 bias method (LBAS1, LBASO = 10) 0 1 VL3 function mode —

Other than above

Setting prohibited

The following shows the VL3/P125 pin function status transitions.

Figure 4 - 14 V1L3/P125 Pin Function Status Transitions

LBAS1, LBASO =10

Reset status

Vi3
function mode

Digital input

\ineffective mode

Reset release

ISCVL3 =1

Digital input MmN = 0 Bigital output
mode e mode
PMmn =1

Caution  Be sure to set the VL3 function mode before segment output starts (while SCOC bit of LCD mode register 1

(LCDM1) is 0).
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* CAPL/P126, CAPH/P127

Table 4 - 21 Settings of CAPL/P126 and CAPH/P127 Pin Functions

LCD Drive Voltage Generator ISCCAP Bit of PM126 and PM127 Pin Function Initial Status
(MDSET1 and MDSETO Bits of ISCLCD Register | Bits of PM12 Register
LCDMO Register)
External resistance division 0 1 Digital input ineffective mode v
(MDSET1, MDSETO = 00) 1 0 Digital output mode —
1 1 Digital input mode —
Internal voltage boosting or capacitor split 0 1 CAPL/CAPH function mode —
(MDSET1, MDSETO = 01 or 10)
Other than above Setting prohibited

The following shows the CAPL/P126 and CAPH/P127 pin function status transitions.

Figure 4 - 15 CAPL/P126 and CAPH/P127 Pin Function Status Transitions

Reset status

Reset release

MDSET1, MDSETO =01 or 10

7 Digital input
\ineffective mode

MDSET1, MDSETO = 00

ISCCAP =1

— n PMmMn=0 —
CAPL/CAPH Digital input Digital output
(function mode, ) mode

Caution  Be sure to set the CAPL/CAPH function mode before segment output starts (while SCOC bit of LCD mode
register 1 (LCDM1) is 0).
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4.6

4.6.1

Cautions When Using Port Function

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> 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.

Explanation: 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/L1C.

<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 - 16 Bit Manipulation Instruction (P10)

P10

O —

Low-level output

O -

Pin status: High-level

P11 to P17

Port 1 output latch

[ofofofofofojofo]

1-bit manipulation
instruction (setl P1.0)
is executed for P10 bit.

>

P11 to P17

P10

O —

High-level output

O -

Pin status: High-level

Port 1 output latch

ENENEN ESENENER BN

<2> Set the P10 bit to 1.

1-bit manipulation instruction for P10 bit

<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.
¢ 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) in 8-bit units.
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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/O redirection register (PIOR). For details about the alternate output function, see 4.5 Register
Settings When Using Alternate Function.
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 I/O, is recommended
to lower power consumption.
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5.1

CHAPTER 5 CLOCK GENERATOR

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 system clock

<1>

<2>

X1 oscillator

This circuit oscillates a clock of fx = 1 to 20 MHz by connecting a resonator to X1 pin and X2 pin.
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

The frequency at which to oscillate can be selected from among fHoco = 48, 24, 16, 12, 8, 6, 4, 3, 2,
or 1 MHz (TYP.) by using the option byte (000C2H).

When 48 MHz is selected as fHOCO, fiH is set to 24 MHz. When 24 MHz or less is selected as fHoCO,
fi4 is not divided and set to the same frequency as fHocoO. After a reset release, the CPU always
starts operating with this high-speed on-chip oscillator clock Note 1, Oscillation can be stopped by
executing the STOP instruction or setting of the HIOSTOP bit (bit O of the CSC register).

The frequency specified by using the option byte can be changed by using the high-speed on-chip
oscillator frequency select register (HOCODIV). For details about the frequency, see Figure 5 - 13
Format of High-speed on-chip oscillator frequency select register (HOCODIV).

The frequencies that can be specified for the high-speed on-chip oscillator by using the option byte
and the high-speed on-chip oscillator frequency select register (HOCODIV) are shown below.

When using the high-speed on-chip oscillator clock fHoco Note 2 as the USB/function controller clock,
use the high-speed on-chip oscillator frequency select register (HOCODIV) to set the oscillation
frequency to 48 MHz.

Power Supply Voltage

Oscillation Frequency (MHz)

1 2 3 4 6 8 12 16 24 32 48
27V<VpD< 3.6V V V V x/ 3 x/ J «/ «/ — J
24V<VpD< 3.6V V V V x/ x/ x/ J «/ — — —
1.8V<Vbp<3.6V 3 v v 3 3 V — — — — —
16V<Vbp<36V \ \ 3 y — — — — — — —
Note 1. When 48 MHz is selected (FRQSEL4 = 1 in the option byte (000C2H)), the 48-MHz clock (fHoco) is supplied to 16-bit
timers KB20, KB21, and KB22 or the USB function controller. The fHoco divided by 2, 4, or 8 is supplied to the other
functions including the CPU.
Note 2. When selecting 48 MHz for the high-speed on-chip oscillator clock fHoco (FRQSEL4 = 1 in the option byte (000C2H)) to
use it for the USB/function controller clock or 16-bit timers KB20, KB21, and KB22, be sure to set fCLK to fiH.
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<3> High-speed system clock multiplication function using PLL (phase locked loop) (products with USB)
This clock function is mainly used for clock supply to the USB function controller. Set the DSCCTL
register so that the PLL oscillation frequency (fPLL) is 48 MHz. When the CKSELR bit is setto 1, a
clock generated by dividing the fpLL frequency by 2, 4, or 8 by setting the RDIVO and RDIV1 bits is
selected as the main system clock source (fiH) Note,
The PLL can be operated or stopped by setting the DSCON bit (bit 0 in the DSCCTL register).
For details on PLL settings and the connection with the USB clock, see Figure 5- 16 and Table 5 - 3.

Note When using PLL (fPLL) for the USB/function controller clock or 16-bit timers KB20, KB21, and KB22,
be sure to set fCLK to fiH.

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 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)).
However, note that the usable frequency range of the main system clock differs depending on the setting of the
power supply voltage (VDD). The operating voltage of the flash memory must be set by using the CMODEO and
CMODEL1 bits of the option byte (000C2H) (see CHAPTER 29 OPTION BYTE).

(2) Subsystem clock

* XT1 clock oscillator
This circuit oscillates a clock of fxT = 32.768 kHz by connecting a 32.768 kHz resonator to XT1 pin and XT2 pin.
Oscillation can be stopped by setting the XTSTOP bit (bit 6 of the clock operation status control register (CSC)).

An external subsystem clock (fExT = 32.768 kHz) can also be supplied from the EXCLKS/XT2/P124 pin. An
external subsystem clock input can be disabled by the setting of the XTSTOP bit.

(3) Low-speed on-chip oscillator

This circuit oscillates a clock of fiL = 15 kHz (TYP.).
The low-speed on-chip oscillator clock cannot be used as the CPU clock.
Only the following peripheral hardware runs on the low-speed on-chip oscillator clock.

« Watchdog timer

» Real-time clock 2

e 12-bit interval timer
* LCD controller/driver
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This clock operates when bit 4 (WDTON) of the option byte (000COH), bit 4 (WUTMMCKQO) of the subsystem
clock supply mode control register (OSMC), or both are set to 1.

However, when WDTON = 1, WUTMMCKO = 0, and bit 0 (WDSTBYON) of the option byte (O0O0COH) is 0,
oscillation of the low-speed on-chip oscillator stops if the HALT or STOP instruction is executed.

Caution The low-speed on-chip oscillator clock (fiL) can only be selected as the real-time clock 2 count
clock when the fixed-cycle interrupt function is used.

Remark fx: X1 clock oscillation frequency
fHoco: High-speed on-chip oscillator clock frequency (48 MHz max.)
fiH: Main system clock source frequency when the high-speed on-chip oscillator clock divided 1,
2,4, or 8, or the PLL clock divided by 2, 4, or 8 is selected (24 MHz max.)
fEX: External main system clock frequency
fXT: XT1 clock oscillation frequency
fEXT: External subsystem clock frequency
fiL: Low-speed on-chip oscillator frequency
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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)
Subsystem clock supply mode control register (OSMC)
High-speed on-chip oscillator frequency select register (HOCODIV)
High-speed on-chip oscillator trimming register (HIOTRM)
PLL control register (DSCCTL) Note

Main clock control register (MCKC) Note

USB clock selection register (UCKSEL) Note

Oscillators X1 oscillator

XT1 oscillator

High-speed on-chip oscillator
Low-speed on-chip oscillator
PLL oscillator Note

Note Products with USB
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Figure 5 - 1 Block Diagram of Clock Generator (Products with USB)
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Figure 5 - 2 Block Diagram of Clock Generator (Products without USB)
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Remark fx: X1 clock oscillation frequency
fHoco: High-speed on-chip oscillator clock frequency (48 MHz max.)
fiH: Main system clock source frequency when the high-speed on-chip oscillator clock divided 1,
2,4, or 8, or the PLL clock divided by 2, 4, or 8 is selected (24 MHz max.)
fEX: External main system clock frequency
fmx: High-speed system clock frequency
fMAIN:  Main system clock frequency
fXT: XT1 clock oscillation frequency

fEXT: External subsystem clock frequency
fsus: Subsystem clock frequency

fcLk: CPU/peripheral hardware clock frequency
fiL: Low-speed on-chip oscillator clock frequency
fPLL: PLL clock frequency

fuss: USB clock frequency

5.3 Registers Controlling Clock Generator

The following registers are used to control the clock generator.

« 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)

« Subsystem clock supply mode control register (OSMC)

« High-speed on-chip oscillator frequency select register (HOCODIV)
 High-speed on-chip oscillator trimming register (HIOTRM)
« PLL control register (DSCCTL) Note

« Main clock control register (MCKC) Note

» USB clock selection register (UCKSEL) Note

Note Products with USB

Caution  Which registers and bits are included depends on the product. Be sure to set registers and bits
that are not mounted in a product to their initial values.
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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.

Reset signal generation clears this register to O0H.

Caution The EXCLKS, OSCSELS, AMPHS1, and AMPHSO bits are reset only by a power-on reset; they
retain the previous values when a reset caused by another factor occurs.

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
OSCSELS
CMC EXCLK OSCSEL | EXCLKS Note Note 0 AMPHS1 Note | AMPHS(Q Note AMPH
High-speed system clock . )
EXCLK OSCSEL . . 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 mode Input port External clock input
OSCSELS Subsystem clock pin . .
EXCLKS Note ) XT1/P123 pin XT2/EXCLKS/P124 pin
Note operation mode
0 0 Input port mode Input port
0 1 XT1 oscillation mode Crystal/ceramic resonator connection
1 0 Input port mode Input port
1 1 External clock input mode Input port External clock input

AMPHS1 AMPHSO0 . o .
XT1 oscillator oscillation mode selection

Note Note
0 0 Low power consumption oscillation (default)
0 1 Normal oscillation
1 0 Ultra-low power consumption oscillation
1 1 Setting prohibited
AMPH Control of X1 clock oscillation frequency
0 1 MHz < fx <10 MHz
1 10 MHz < fx < 20 MHz
Note The EXCLKS, OSCSELS, AMPHS1, and AMPHSO bits are reset only by a power-on reset; they retain the

values when a reset caused by another factor occurs.

(Cautions and Remark are given on the next page.)
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Caution 1. The CMC register can be written only once after a reset ends, by an 8-bit memory manipulation
instruction. When using the CMC register with its initial value (00H), be sure to set the register to O0H
after a reset ends in order to prevent malfunction due to a program loop. A malfunction caused by
mistakenly writing a value other than O0H is unrecoverable.

Caution 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).

Caution 3. Be sure to set the AMPH bit to 1 if the X1 clock oscillation frequency exceeds 10 MHz.

Caution 4. Specify the settings for the AMPH, AMPHS1, and AMPHSO bits while fiH is selected as fcLk after a
reset ends (before fcLK is switched to fmx).

Caution 5. Count the fxT oscillation stabilization time by using software.

Caution 6. Although the maximum system clock frequency is 24 MHz, the maximum frequency of the X1
oscillator is 20 MHz.

Caution 7. If areset other than a power-on reset occurs after the CMC register is written and then the reset ends,
be sure to set the CMC register to the value specified before the reset occurred, to prevent a
malfunction if a program loop occurs.

Caution 8. 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
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