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(Notel)

(Note2)

Corporate Headquarters

Descriptions of circuits, software and other related information in this document are provided only to illustrate the operation of semiconductor products
and application examples. You are fully responsible for the incorporation or any other use of the circuits, software, and information in the design of your
product or system. Renesas Electronics disclaims any and all liability for any losses and damages incurred by you or third parties arising from the use of
these circuits, software, or information.
Renesas Electronics hereby expressly disclaims any warranties against and liability for infringement or any other claims involving patents, copyrights, or
other intellectual property rights of third parties, by or arising from the use of Renesas Electronics products or technical information described in this
document, including but not limited to, the product data, drawings, charts, programs, algorithms, and application examples.
No license, express, implied or otherwise, is granted hereby under any patents, copyrights or other intellectual property rights of Renesas Electronics or
others.
You shall be responsible for determining what licenses are required from any third parties, and obtaining such licenses for the lawful import, export,
manufacture, sales, utilization, distribution or other disposal of any products incorporating Renesas Electronics products, if required.
You shall not alter, modify, copy, or reverse engineer any Renesas Electronics product, whether in whole or in part. Renesas Electronics disclaims any
and all liability for any losses or damages incurred by you or third parties arising from such alteration, modification, copying or reverse engineering.
Renesas Electronics products are classified according to the following two quality grades: “Standard” and “High Quality”. The intended applications for
each Renesas Electronics product depends on the product’s quality grade, as indicated below.

"Standard": Computers; office equipment; communications equipment; test and measurement equipment; audio and visual equipment; home

electronic appliances; machine tools; personal electronic equipment; industrial robots; etc.
"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.
No semiconductor product is absolutely secure. Notwithstanding any security measures or features that may be implemented in Renesas Electronics
hardware or software products, Renesas Electronics shall have absolutely no liability arising out of any vulnerability or security breach, including but not
limited to any unauthorized access to or use of a Renesas Electronics product or a system that uses a Renesas Electronics product. RENESAS
ELECTRONICS DOES NOT WARRANT OR GUARANTEE THAT RENESAS ELECTRONICS PRODUCTS, OR ANY SYSTEMS CREATED USING
RENESAS ELECTRONICS PRODUCTS WILL BE INVULNERABLE OR FREE FROM CORRUPTION, ATTACK, VIRUSES, INTERFERENCE,
HACKING, DATA LOSS OR THEFT, OR OTHER SECURITY INTRUSION (“Vulnerability Issues”). RENESAS ELECTRONICS DISCLAIMS ANY AND
ALL RESPONSIBILITY OR LIABILITY ARISING FROM OR RELATED TO ANY VULNERABILITY ISSUES. FURTHERMORE, TO THE EXTENT
PERMITTED BY APPLICABLE LAW, RENESAS ELECTRONICS DISCLAIMS ANY AND ALL WARRANTIES, EXPRESS OR IMPLIED, WITH
RESPECT TO THIS DOCUMENT AND ANY RELATED OR ACCOMPANYING SOFTWARE OR HARDWARE, INCLUDING BUT NOT LIMITED TO
THE IMPLIED WARRANTIES OF MERCHANTABILITY, OR FITNESS FOR A PARTICULAR PURPOSE.
When using Renesas Electronics products, refer to the latest product information (data sheets, user’'s manuals, application notes, “General Notes for
Handling and Using Semiconductor Devices” in the reliability handbook, etc.), and ensure that usage conditions are within the ranges specified by
Renesas Electronics with respect to maximum ratings, operating power supply voltage range, heat dissipation characteristics, installation, etc. Renesas
Electronics disclaims any and all liability for any malfunctions, failure or accident arising out of the use of Renesas Electronics products outside of such
specified ranges.
Although Renesas Electronics endeavors to improve the quality and reliability of Renesas Electronics products, semiconductor products have specific
characteristics, such as the occurrence of failure at a certain rate and malfunctions under certain use conditions. Unless designated as a high reliability
product or a product for harsh environments in a Renesas Electronics data sheet or other Renesas Electronics document, Renesas Electronics products
are not subject to radiation resistance design. You are responsible for implementing safety measures to guard against the possibility of bodily injury,
injury or damage caused by fire, and/or danger to the public in the event of a failure or malfunction of Renesas Electronics products, such as safety
design for hardware and software, including but not limited to redundancy, fire control and malfunction prevention, appropriate treatment for aging
degradation or any other appropriate measures. Because the evaluation of microcomputer software alone is very difficult and impractical, you are
responsible for evaluating the safety of the final products or systems manufactured by you.
Please contact a Renesas Electronics sales office for details as to environmental matters such as the environmental compatibility of each Renesas
Electronics product. You are responsible for carefully and sufficiently investigating applicable laws and regulations that regulate the inclusion or use of
controlled substances, including without limitation, the EU RoHS Directive, and using Renesas Electronics products in compliance with all these
applicable laws and regulations. Renesas Electronics disclaims any and all liability for damages or losses occurring as a result of your noncompliance
with applicable laws and regulations.
Renesas Electronics products and technologies shall not be used for or incorporated into any products or systems whose manufacture, use, or sale is
prohibited under any applicable domestic or foreign laws or regulations. You shall comply with any applicable export control laws and regulations
promulgated and administered by the governments of any countries asserting jurisdiction over the parties or transactions.
It is the responsibility of the buyer or distributor of Renesas Electronics products, or any other party who distributes, disposes of, or otherwise sells or
transfers the product to a third party, to notify such third party in advance of the contents and conditions set forth in this document.
This document shall not be reprinted, reproduced or duplicated in any form, in whole or in part, without prior written consent of Renesas Electronics.
Please contact a Renesas Electronics sales office if you have any questions regarding the information contained in this document or Renesas
Electronics products.

“Renesas Electronics” as used in this document means Renesas Electronics Corporation and also includes its directly or indirectly controlled
subsidiaries.

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

(Rev.5.0-1 October 2020)

Contact information

TOYOSU FORESIA, 3-2-24 Toyosu,
Koto-ku, Tokyo 135-0061, Japan
WWW.renesas.com

Trademarks

Renesas and the Renesas logo are trademarks of Renesas Electronics
Corporation. All trademarks and registered trademarks are the property of
their respective owners.

For further information on a product, technology, the most up-to-date
version of a document, or your nearest sales office, please visit:
www.renesas.com/contact/
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Trademarks (continued)

Examples of trademark or registered trademark used in the document of R-IN32M4;

Arm® and Cortex® are registered trademarks of Arm Limited (or its subsidiaries) in the EU and/or elsewhere.
All rights reserved.

Ethernet is a registered trademark of Fuji Xerox Co., Ltd.

IEEE is a registered trademark of the Institute of Electrical and Electronics Engineers Inc.

TRON is an acronym for “The Real-time Operation system Nucleus”.

ITRON is an acronym for “Industrial TRON".

MITRON is an acronym for “Micro Industrial TRON”.

TRON, ITRON, and pITRON do not refer to any specific product or products.

CC-Link and CC-Link IE Field are registered trademarks of the CC-Link Partner Association (CLPA).

Note that in each section of the Manual, trademark notation of ® and TM may be omitted.
All other trademarks and registered trademarks are the property of their respective owners.

© 2024 Renesas Electronics Corporation. All rights reserved.



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.

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.

Input of signal during power-off state

Do not input signals or an 1/O pull-up power supply while the device is powered off. The current injection that results from input of such a signal or I/0
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.

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.

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.

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 Vi1 (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 Vis (Min.).

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.

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.



How to Use This Manual

1. Purpose and Target Readers

This manual is intended for users who wish to understand the functions of industrial Ethernet communications
ASSP (Application Specific Standard Product) "R-IN32M4-CL2" (R9J03G019GBG) and design application
systems using it.

Target users are expected to understand the fundamentals of electrical circuits, logic circuits, and
microcomputers.

When designing an application system that includes this MCU, take all points to note into account.
Points to note are given in their contexts and at the final part of each section, and in the section giving usage notes.

The list of revisions is a summary of major points of revision or addition for earlier versions. It does not cover all revised
items. For details on the revised points, see the actual locations in the manual.

Literature Literature may be preliminary versions. Note, however, that the following descriptions do not
indicate "Preliminary”. Some documents on cores were created when they were planned or still
under development. So, they may be directed to specific customers. Last four digits of document
number (described as ****) indicate version information of each document. Please download the
latest document from our web site and refer to it.

Documents related to R-IN32M4-CL2

Document Name Document Number
R-IN32M4-CL2 User’s Manual (this manual) R18UZ0033EJ****
R-IN32M4-CL2 User’s Manual: Peripheral Modules R18UZ0035EJ****
R-IN32M4-CL2 User’s Manual: Gigabit Ethernet PHY R18UZ0043EJ****
R-IN32M4-CL2 User’s Manual: Board Design R18UZ0046EJ****
R-IN32M4-CL2 Programming Manual: Driver R18UZ0038EJ****
R-IN32M4-CL2 Programming Manual: OS R18UZ0040EJ****




2. Numbers and Symbols

Data significance: Higher digits on the left and lower digits on the right
Active low representation:

XXXZ (capital letter Z after pin or signal name)

or xxx_N (capital letter _N after pin or signal name)

or xxnx (pin or signal name contains small letter n)
Note:

Footnote for item marked with Note in the text
Caution:

Information requiring particular attention
Remark:

Supplementary information
Numeric representation:

Binary ... xxxx , xxxxB or n’bxxxx (n bits)

Decimal ... xxxx

Hexadecimal ... xxxxH or n’hxxxx (n bits)

Prefix indicating power of 2 (address space, memory capacity):
K (kilo) ... 20 = 1024
M (mega) ... 22° = 10242
G (giga) ... 230 = 10243
Data Type:
Word ... 32 bits
Halfword ... 16 bits
Byte ... 8 bits
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1. Overview

1.1 Introduction

Modern industrial Ethernet applications require increasingly high performance, such as higher speed real-time
response. These requirements are not necessarily met by traditional methods such as hard-wired Ethernet
processors or dedicated high-speed CPUs.

The R-IN32M4-CL2 Ethernet communications LSI chip from Renesas Electronics is specifically tailored to
meet the demands of industrial Ethernet applications in the field of factory automation. Key features include:

« Integrated Arm® Cortex®-M4 core with FPU

* Integrated real-time OS accelerator with support for yITRON version 4.0

 On-chip physical layer for 10, 100, and 1000 Base-T

* Dedicated DMA controller and buffer for the network processor

 Multiple timers, serial interfaces, general purpose I/O ports (GPIO), external memory interfaces
* High-speed, real-time, deterministic, low-latency, low-jitter response for real-time applications

« High performance with low CPU usage by offloading functions to the real-time OS accelerator

R18UZ0033EJ0300 Rev.3.00 RENESAS Page 1 of 157
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1. Overview

1.2 Functional Overview

Table 1.1 Functional Overview of R-IN32M4-CL2 (1/2)

Product

Iltem

R-IN32M4-CL2

CPU cores

Arm Cortex-M4 32-bit RISC CPU
+ Real-time OS accelerator (hardware real-time OS)

Operating frequency

100 MHz

Instruction set

Thumb®-2 instruction Armv7-M architecture

Floating-point unit

Armv7M FPv4-SP (32-bit single precision)

Instruction RAM

768 Kbytes (RAM with ECC)

Data RAM

512 Kbytes (RAM with ECC)

Buffer RAM

64 Kbytes (RAM with ECC)

Internal system bus

- 32-bit system bus at 100 MHz
- 128-bit communication bus at 100 MHz

DMA bus
(system bus side)

- 4 channels + 1 channel (for real-time port)
- Supports software and various interrupt-triggered DMA

Boot options

- Serial flash ROM boot
- External memory boot
- External MCU boot

Support for external memory access

- Bus-size selection (16 or 32 bits)

- Paged ROM/ROM/SRAM interface

- Synchronous burst memory interface

- Four chip select signals for static memory
- External memory space: Up to 256 Mbytes
- Programmable wait function

External MCU interface

- Bus-size selection (16 or 32 bits)
- General-purpose interface for static memory
- Address space:2 Mbytes (Instruction RAM, Data RAM, Register area)

Serial flash ROM memory controller

- Supports serial interface compatible with SPI of the companies
- Supports direct boot from serial memory device

- Supports fast reading, fast reading with dual output, fast reading with dual 1/O,

fast reading with quad output, fast reading with quad I/O
- Direct layout in memory space

Interrupt

- 29 external interrupt ports

Internal peripheral modules

1/0O ports

CMOS I/O: up to 106 ports

Timers (4 sub-systems)

- Internal timer of hardware RTOS

- Internal timer of the CPU

- 32-bit timer (4 channels)

- 16-bit timer (16 channels)

Watchdog timer

- 1 channel
- Software-triggered start mode
- Watchdog error response options:
- Generation of a non-maskable interrupt (NMI)
- Generation of a reset
- Interrupt when the counter reaches 75% of its overflow value

R18UZO0O33EJO300 Rev.3.00
May 31, 2024

RENESAS

Page 2 of 157



R-IN32M4-CL2 User's Manual

1. Overview

Table 1.1 Overview of R-IN32M4-CL2 (2/2)

Iltem

Product

R-IN32M4-CL2

Internal peripheral modules

Asynchronous serial interface

- 2 channels

- Full duplex transfer

- FIFOs: 10-bit x 16 receive and 8-bit x 16 transmit
- Support output of receive errors and status

- Character length: 7 or 8-bit

- Parity bit options: odd, even, 0- , none

- Transmit stop bits: 1 or 2-bit

12C serial interface

- 2 channels

- Operating modes: normal or high-speed

- Transfer modes: single-transfer mode or continuous-transfer mode
- Transmission data length: 8-bit

CAN controller

- 2 channels
- Conforming to 1S011898

- Support for transmission and reception of standard and expanded frames

- Transfer rate: Up to 1 Mbps

Clocked serial interface

- 2 channels

- Synchronized serial data transmission by three-wire system
- Master mode or slave mode selectable

- Built-in baud-rate generator

- Transfer data length: 7 bits to 16 bits

10-bit AD converter

- Successive-approximation 10-bit A/D converter
- 8 channels
- Support for hardware and software triggers

CC-Link

- Intelligent device station No©
- Remote device station

10/100/1000 Mbps Ethernet MAC

- 1 channel
- Built-in 2-port switch

CC-Link IE

CC-Link IE Field (intelligent device station and remote device station)

On-chip debugging

- Selecting serial wire or JTAG
- Full trace (built-in ETM)

Internal PLL

Generates various clocks from 25 MHz input clock

Power supply voltage

VDD33 = 3.3 +0.165V
(R-IN32M4, GbE-PHY)

VDD10 = 1.0 +0.05V
(R-IN32M4, GbE-PHY)

VDD25 = 2.5 +0.125V
(GbE-PHY)

Note: Please contact us for details.

R18UZO0O33EJO300 Rev.3.00
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14 Pin Assignments (Top View)
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15 Base Addresses of the System Registers Area

The addresses of registers given in the subsequent sections are relative to the base addresses. In access to the registers via
the external MCU interface, the base address is D_0000H. In access by the internal CPU or DMA controller, the base
address is 4001_0000H.

* In access by the CPU or DMA controller
BASE = 4001_0000H

* In access via the external microcontroller interface
BASE = D_0000H

R18UZ0033EJ0300 Rev.3.00 RENESAS Page 6 of 157
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2. Pin Functions

The meanings of the symbols and abbreviations used in this document are given below.

Table 2.1 Meanings of the Items in the List of Pins

Item

Meaning

Function Name

Name of a function of the pin under "Pin Name" below.

Pin Name Name of the pin shown in section 1.4, Pin Assignments (Top View).
I/O 1/O direction of the given pin

Description Summary of the given pin function

Active Active level of the given pin

Level during Reset

"Level during reset" indicates the pin state while RSTOUTZ = low.
For details on the reset specifications, see section 2.3.4, Operations for Reset, in the
R-IN32M4-CL2 User’'s Manual: Peripheral Modules.

Table 2.2 Meanings of the Symbols and Abbreviations in the List of Pins

Target Symbol and Meaning
Abbreviation
Pin Name - (hyphen) Indicates that the pin is a dedicated pin and is not multiplexed with a port-pin
function.
I/O - (hyphen) Indicates that the pin is a pin such as a power supply or ground pin and so
does not have an I/O direction.
Active Level - (hyphen) Indicates that there is no active level (clock signals, data bus, and address
bus).
High The active level is high.
Low The active level is low.
Level during Reset - (hyphen) Indicates an input-dedicated pin that has no initial level or state following a
reset.
High The pin state during a reset is high.
Low The pin state during a reset is low.
Hi-Z (high) The pin state during a reset is Hi-Z (high) with the internal pull-up resistor
pulling it to the high level.
Hi-Z (low) The pin state during a reset is Hi-Z (low) with the internal pull-up resistor

pulling it to the low level.

R18UZ0O0O33EJO300 Rev.3.00
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2.1 List of Pins

The respective pins listed in the tables of sections 2.1.2, Ethernet Pins, to 2.1.18, ADC Pins are multiplexed
with the respective port pins listed in section 2.1.1, Port Pins and Real-Time Port Pins. For details, see
multiplexed functions 1 to 4 of the table in section 2.1.1, Port Pins and Real-Time Port Pins.

R18UZ0033EJ0300 Rev.3.00 RENESAS Page 8 of 157
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211

Port Pins and Real-Time Port Pins

The chip has 13 ports and real-time ports for the 3.3-V interface, all of which are 8-bit ports except for EXTP,
which has 10 bits.
Grouping them into sets of four ports allows 32-bit access: i.e., through ports 0 to 3 (P00 to P37), ports 4 to 7
(P40 to P77), and real-time ports 0 to 3 (RP0O to RP37).

(1/5)

Pin Name | Multiplexed Function 1 | Multiplexed Function 2 | Multiplexed Function 3 | Multiplexed Function 4 | Level during Reset
P00 INTPZO - CCl_RUNLEDZz CCS_MON1 Hi-Z (high)
PO1 INTPZ1 - - CCS_MON2
P02 INTPZ2 - CCI_DLINKLEDZ CCS_STBMSK
P03 INTPZ3 - CCI_ERRLEDZ CCS_MONS
P04 INTPZ4 - CCI_LERRI1LEDZ CCS_MON®6
P05 INTPZ5 - CCI_LERR2LEDZ CCS_MON7
P06 - - CCI_SDLEDZ CCS_MONO
PO7 - - CCl_RDLEDZ CCS_RESOUT
P10 SMIO2 - - CCS_MONL1
P11 SMIO3 - - CCS_MON2
P12 CSZz3 - CCI_WDTIZ/ CCS_MONS3

CCM_WDTENZ /

CCS_WDTzZ
P13 CSz2 - - -
P14 SMSCK - - -
P15 SMIOO0 - - -
P16 SMIO1 - - -
P17 SMCSZ - - -
P20 RXDO - CCM_LINKERRZ -
P21 TXDO - CCM_ERRZ -
P22 INTPZS8 - CCS_IOTENSU -
P23 INTPZ9 - CCS_SENYUO -
P24 INTPZ10 ETHSWSYNCOUT CCS_SENYU1 -
P25 WDTOUTZ - CCS_ERRZz -
P26 TINJ1 / TINDS Note 1 TOUTJ1/TOUTD5Notel | CCM_RUNZ / -

CCS_RUNZ Note 2
P27 TINJO / TIND4 Note 1 TOUTJO/ TOUTD4 Note 1| - -

Notes 1. Enabling the TAUJ2 or TAUD pin functions is selectable by using the TMISEL register.
For details, see section 25.18, Timer I/F Select Register (TMISEL), in the R-IN32M4-CL2 User’s
Manual: Peripheral Modules.

the P26 pin.

The signal generated by the CCSRUN register and signals from CC-Link are multiplexed on

For details, see section 24.1.6, CC-Link Slave RUN LED Control Register (CCSRUN), in the
R-IN32M4-CL2 User’s Manual: Peripheral Modules.
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(2/5)
Pin Name | Multiplexed Function 1 | Multiplexed Function 2 | Multiplexed Function 3 | Multiplexed Function 4 | Level during Reset
P30 RXD1 - - - Hi-Z (high)
P31 TXD1 - - -
P32 DMAREQZ1 - CCM_LNKRUNZ / -
CCS_LNKRUNZ
P33 DMAACKZ1 - CCM_RDLEDZ/ -
CCS_RDLEDZ
P34 DMATCZ1 - - -
P35 CSISCK1 INTPZ22 - - Hi-Z (low)
P36 CsISI1 INTPZ23 - - Hi-Z (high)
P37 CSISO1 INTPZ24 - - Hi-Z (low)
P40 Al/MAO HA1 - - Hi-Z (high)
P41 WAITZ HWAITZ - -
P42 CSICS00 HERROUTZ CCS_FUSEZ -
P43 CSICS01 HBUSCLK CCM_IRLZ -
P44 Csz1 HPGCSZ - -
P45 CSISCKO WAITZ1 - -
P46 CSISIO WAITZ2 - -
P47 CSISOO0 WAITZ3 - -
P50 INTPZ6 - - CCS_REFSTB
P51 INTPZ7 - - CCS_SDGATEON Hi-Z (low)
P52 TINJ3 / TIND7 Note TOUTJ3/ CCI_NMIz CCS_DCHANG Hi-Z (high)
TOUTD7 Note
P53 CRXDO CCI_INTZ - -
P54 CTXDO CCS_RD CCM_RD -
P55 CRXD1 CCS_MON4 - -
P56 CTXD1 CCS_SD CCM_SD -
P57 TINJ2 / TINDG Note TOUTJ2/ CCM_SDGCz -
TOUTDG Note

Note: Enabling the TAUJ2 or TAUD pin functions is selectable by using the TMISEL register.
For details, see section 25.18, Timer I/F Select Register (TMISEL), in the R-IN32M4-CL2 User’s
Manual: Peripheral Modules.
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(3/5)

Pin Name | Multiplexed Function 1 | Multiplexed Function 2 | Multiplexed Function 3 | Multiplexed Function 4 | Level during Reset
P60 SCLO - - - Hi-Z (high)
P61 SDAO - - -
P62 RTDMAREQZ - CCM_MDINO -
P63 RTDMAACKZ - CCM_MDIN1 -
P64 RTDMATCZ - CCM_MDIN2 -
P65 DMAREQZO0 - CCM_MDIN3 -
P66 DMAACKZ0 - CCM_MSTZ -
P67 DMATCZ0 - CCS_MON3 -
P70 CSICS10 - CCS_STATION_NO_O | -
/ CCM_SNINO
P71 CSICS11 - CCS_STATION_NO_1 | -
/ CCM_SNIN1
P72 SLEEPING - CCS_STATION_NO_2 | -
/ CCM_SNIN2
P73 INTPZ11 - CCS_STATION_NO 3 | -
/ CCM_SNIN3
P74 INTPZ12 - CCS_STATION_NO 4 | -
/ CCM_SNIN4
P75 INTPZ13 - CCS_STATION_NO 5 | -
/ CCM_SNIN5
P76 INTPZ14 - CCS_STATION_NO 6 | -
/| CCM_SNIN6
P77 INTPZ15 - CCS_STATION_NO 7 | -
/ CCM_SNIN7
R18UZ0033EJO300 Rev.3.00 REN ESANAS Page 11 of 157
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(4/5)
Pin Name | Multiplexed Function 1 | Multiplexed Function 2 | Multiplexed Function 3 | Multiplexed Function 4 | Level during Reset
EXTPO - TOUTDO - TINDO Hi-Z (high)
EXTP1 - TOUTD1 - TIND1
EXTP2 - TOUTD2 - TIND2
EXTP3 WDTOUTZ TOUTD3 - TIND3
EXTP4 - - - -
EXTP5 - - - -
EXTP6 - - - - Hi-Z (low)
EXTP7 CCM_STMONS3 - - - Hi-Z (high)
EXTP8 - - - -
EXTP9 - - - -

R18UZ0O0O33EJO300 Rev.3.00
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Ports RPOx to RP3x (x: 0 to 7) operate as real-time ports. Together, they are able to handle input and output in

32-bit units in synchronization with the DMA transfer trigger from the dedicated DMA controller for the real-time

ports.
(5/5)
Pin Name | Multiplexed Function 1 | Multiplexed Function 2 | Multiplexed Function 3 | Multiplexed Function 4 | Level during Reset
RPOO INTPZ16 SCL1 CCM_SDLEDZ / - Hi-Z (high)
CCS_SDLEDZ

RPO1 INTPZ17 SDA1l CCM_SMSTZ -

RP02 INTPZ18 ADTRG CCS_BsS1 -

RPO3 INTPZ19 ADTRGRDY CCS_BS2 -

RP0O4 INTPZ20 - CCS_BS4 -

RPO5 INTPZ21 - CCS_BS8 -

RP06 WRZ2 /| BENZ2 HWRZ2 | HBENZ2 - -

RPO7 WRZ3 / BENZ3 HWRZ3 / HBENZ3 - -

RP10 D24/ MD24 /HD24 | LEDO_PHYO - -

RP11 D25/MD25/HD25 | LED1_PHYO - -

RP12 D26 / MD26 / HD26 | LED2_PHYO - -

RP13 D27 /MD27 / HD27 | LED3_PHYO - -

RP14 D28/ MD28/HD28 | LEDO_PHY1 - -

RP15 D29/MD29/HD29 | LED1_PHY1 - -

RP16 D30/MD30/HD30 |LED2_PHY1 - -

RP17 D31/MD31/HD31 | LED3_PHY1 - -

RP20 BCYSTZ / ADVZ HBCYSTZ - -

RP21 A21/ MA20 - - - Hi-Z (low)
RP22 A22 | MA21 - - -

RP23 A23 | MA22 - - -

RP24 A24 | MA23 INTPZ25 - -

RP25 A25 | MA24 INTPZ26 - -

RP26 A26 | MA25 INTPZ27 - -

RP27 A27 | MA26 INTPZ28 - -

RP30 D16 /MD16/HD16 | TOUTD8 TIND8 - Hi-Z (high)
RP31 D17 /MD17/HD17 | TOUTD9 TIND9 -

RP32 D18 /MD18/HD18 | TOUTD1Q Nt TIND10 -

RP33 D19/MD19/HD19 | TOUTD11 Note TIND11 -

RP34 D20/ MD20/HD20 | TOUTD12 Note TIND12 -

RP35 D21/MD21/HD21 | TOUTD13Note TIND13 -

RP36 D22/ MD22 /| HD22 | TOUTD14 Note TIND14 -

RP37 D23 /MD23/HD23 | TOUTD15 Note TIND15 -

Note: Output of the TAUD or PIC pin functions is selectable by using the TOUTDSEL register.
For details, see section 25.21, TOUTD Output Select Register (TOUTD_SEL), in the
R-IN32M4-CL2 User’s Manual: Peripheral Modules.
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2. Pin Functions

2.1.2 Ethernet Pins
Function Name Pin Name 1/0 Description Active Level during Reset

PO_DON - I/0 PHY 0 Tx/Rx channel A negative signal - -
PO_DOP - I/O PHY 0 Tx/Rx channel A positive signal - -
PO_DI1N - I/0 PHY 0 Tx/Rx channel B negative signal - -

PO _D1P - le] PHY 0 Tx/Rx channel B positive signal - -
PO_D2N - I/O PHY 0 Tx/Rx channel C negative signal - -
PO_D2P - le] PHY 0 Tx/Rx channel C positive signal - -
PO_D3N - I/O PHY 0 Tx/Rx channel D negative signal - -
PO_D3P - I/0 PHY 0 Tx/Rx channel D positive signal - -
P1_DON - I/O PHY 1 Tx/Rx channel A negative signal - -
P1_DOP - I/O PHY 1 Tx/Rx channel A positive signal - -
P1_DIN - le] PHY 1 Tx/Rx channel B negative signal - -
P1_D1P - I/O PHY 1 Tx/Rx channel B positive signal - -
P1_D2N - I/0 PHY 1 Tx/Rx channel C negative signal - -
P1_D2P - I/O PHY 1 Tx/Rx channel C positive signal - -
P1_D3N - I/0 PHY 1 Tx/Rx channel D negative signal - -
P1_D3P - le] PHY 1 Tx/Rx channel D positive signal - -
PHYADD1 - I Device SMI Address bit 1 (with PD resistance) - -
PHYADD2 - I Device SMI Address bit 2 (with PD resistance) - -
PHYADD3 - I Device SMI Address bit 3 (with PD resistance) - -
PHYADDA4 - I Device SMI Address bit 4 (with PD resistance) - -
REF_FILT - I/O Copper media reference filter pin. - -
REF_REXT - I/O Copper media reference external pin. - -
VDD1 - - 1.0-V internal power supply - -
VDD1A - - 1.0-V analog power requiring additional PCB - -

power supply filtering

VDD25A - - 2.5-V general analog power supply - -
VDD33_GPHY - - 3.3-V general I/O power supply - -
PHYO_LEDO - (0] GbE-PHY LEDO_PHYO output signal Low High
PHY1_LEDO - (0] GbE-PHY LEDO_PHY1 output signal Low High
ETHSWSYNCOUT | P24 0] Ethernet switch event output High Hi-Z (high)

R18UZ0O0O33EJO300 Rev.3.00
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2.1.3 External SRAM and External MCU Interfaces

Usage of the external SRAM and external MCU interfaces is exclusive.
This is selected by the level on the MEMIFSEL pin (settings: low level for the external SRAM interface; high
level for the external MCU interface).

R18UZ0033EJ0300 Rev.3.00 RENESAS Page 15 of 157
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2131

(@) When the asynchronous SRAM memory controller is selected (MEMCSEL=0)

SRAM Interface Pins

Function Name Pin Name 110 Description Active Level during Reset
BUSCLK - (0] Bus clock output - Clock output
CSZz0 - (0] Chip select signal output Low Hi-Z (high)
Csz1 P44 (0]

CSz2 P13 O

CSz3 P12 (0]

Al P40 (0] Address output -

A2-A20 - (@) Hi-Z (low)

A21-A27 RP21-RP27 (0]

D0-D15 - I/0 Data bus

D16-D31 RP30-RP37, I/O Hi-Z (high)
RP10-RP17

RDZ - (0] Read strobe output Low

WRSTBZ - (0] Write strobe output

WRZ0 / BENZQ Note WRZ0 (0] Valid byte lane strobe output

WRZ1 / BENZ1 Note WRZ1 (0]

WRZ2 /| BENZ2 Note RPO06 (0]

WRZ3 / BENZ3 Note RPO7 (@)

WAITZ P41 I Wait signal input

BCYSTZ RP20 (0] Bus cycle start status output

Remark: The external memory interface pins other than BUSCLK are inputs as long as the internal reset

signal (HRESETZ) is active.

Note:

The WREN register is used to switch pin functions between WRZ3 to WRZ0 and BENZ3 to
BENZO.

See section 10.3.5, Write Enable Switching Register (WREN), in the R-IN32M4-CL2 User’s

Manual: Peripheral Modules.

R18UZ0O0O33EJO300 Rev.3.00

May 31, 2024

RENESAS

Page 16 of 157



R-IN32M4-CL2 User's Manual

2. Pin Functions

(b) When the synchronous burst access memory controller is selected (MEMCSEL = 1)

Function Name Pin Name 110 Description Active Level during Reset
BUSCLK - (0] Bus clock output - Clock output
CSZ0 - (@) Chip select signal output Low Hi-Z (high)
Csz1 P44 O
CSz2 P13 O
CSZ3 P12 O
MAO P40 (0] Address output -

MA1-MA19 A2-A20 o] Hi-Z (low)
MA20-MA26 RP21-RP27 O

MDO-MD15 / D0-D15 I/0 Data bus

MAO-MA15 Note 1

MD16-MD31 / RP30-RP37, I/0 Hi-Z (high)
MA16-MA31 Note 1 RP10-RP17

RDZ - (0] Read strobe output Low

WRSTBZ - (0] Write strobe output

WRZ0 / BENZQ Note 2 WRZ0 o] Valid byte lane strobe output

WRZ1 / BENZ1 Note 2 WRZ1 O

WRZ2 | BENZ2 Note 2 RP06 O

WRZ3 / BENZ3 Note 2 RPO7 O

WAITZ P41 | Wait signal input

WAITZ1-WAITZ3 P45-P47 I Wait signal input

ADVZ RP20 (0] Address valid output

Remark: The external memory interface pins other than BUSCLK are inputs as long as the internal

reset signal (HRESETZ) is active.

Notes 1.

pin functions.
ADMUXMODE = 0: MD0O-MD31
ADMUXMODE = 1. MD0O-MD31/MA0O-MA31 (multiplexed address and data lines)

2. The SET_OPMODE register is used to switch pin functions between WRZ3 to WRZ0 and
BENZ3 to BENZO.
For details of this register, see section 11.2.8, Synchronous Burst Access MEMC Mode
Setting Register (SET_OPMODE), in the R-IN32M4-CL2 User’s Manual: Peripheral Modules.

If the ADMUXMODE pin is at the high level, these pin functions are multiplexed with address

(separated address and data lines)
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2. Pin Functions

2.1.3.2 External MCU Interface Pins
(@) When the asynchronous SRAM memory controller is selected (MEMCSEL=0)

Function Name Pin Name 110 Description Active Level during Reset
HBUSCLKNotel P43 I Bus clock input - Hi-Z (high)
HCSZ CSz0 I Chip select signal input Low
HPGCSZ P44 I Page ROM mode chip select

signal input
HWAITZ P41 (0] Wait signal output
HA1 P40 I Address signal input -
HA2-HA20 A2-A20 | Hi-Z (low)
HDO-HD15 DO0-D15 I/O Data bus
HD16-HD31 RP30-RP37, I/O Hi-Z (high)
RP10-RP17
HRDZ RDZ I Read strobe input Low
HWRSTBZ WRSTBZ I Write strobe input
HWRZ0 / HBENZQ Note2 WRZ0 I Valid byte lane strobe input
HWRZ1 / HBENZ1 Note2 WRZ1 I
HWRZ2 /| HBENZ2 Note2 RPO6 I
HWRZ3 /| HBENZ3 Note2 RPO7 I
HERROUTZ P42 (0] Error interrupt output High
HBCYSTZ RP20 I Bus cycle input Hi-Z (high)

Notesl: HBUSCLK is used in case of Synchronous SRAM supported MCU connection mode (HIFSYNC
pin is High). HBUSCLK is not used in case of Asynchronous SRAM supported MCU connection

2:

mode (HIFSYNC pin is Low). Further, the other signal connection is common in each mode.

For details on the connection example, see section 10.1, External MCU interface, in the
R-IN32M4-CL2 User’s Manual: Board Design.
The level being input on the HWRZSEL pin controls switching between the HWRZ3 to HWRZ0
and HBENZ3 to HBENZO signals.

Remark: The external MCU interface pins continue to operate even during a reset.

R18UZ0O0O33EJO300 Rev.3.00
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2. Pin Functions

(b) When the synchronous burst access memory controller is selected (MEMCSEL = 1)

Function Name Pin Name 110 Description Active Level during Reset
HBUSCLK P43 I Bus clock input - Hi-Z (high)
HCSzZ CSZz0 I Chip select signal input Low
HPGCSZ P44 I Page ROM mode chip select

signal input
HWAITZ P41 (0] Wait signal output
HA1 Note 1 P40 I Address signal input -
HA2-HA2Q Note 1 A2-A20 I Hi-Z (low)
HDO-HD15 Note 1 D0-D15 I/0 Data bus
HD16-HD31 Note 1 RP30-RP37, 1’0 Hi-Z (high)
RP10-RP17
HRDZ RDZ I Read strobe input Low
HWRSTBZ WRSTBZ I Write strobe input
HWRZ0 / HBENZQ Note 2 WRZ0 I Valid byte lane strobe input
HWRZ1 / HBENZ1 Note 2 WRZ1 I
HWRZ2 / HBENZ2 Note 2 RPO6 I
HWRZ3 / HBENZ3 Note 2 RPO7 I
HERROUTZ P42 (0] Error interrupt output High
HBCYSTZ RP20 I Bus cycle input Hi-Z (high)
Notel: The address/data signal connection is depend on address/data multiplex mode (ADMUXMODE

Remark:

pin is High) or address/data separate mode (ADMUXMODE pin is Low).

For details on the connection example, see section 10.1, External MCU interface, in the
R-IN32M4-CL2 User’s Manual: Board Design.
Setting the HWRZSEL pin to 1 is prohibited while the setting of the MEMCSEL pin is 1.

The external MCU interface pins continue to operate even during a reset.
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2. Pin Functions

2.1.4 Serial Flash ROM Interface Pins

The serial flash ROM interface pins are pins of the serial flash ROM memory controller.

They support the following modes: fast reading, fast reading with dual output, fast reading with dual I/O, fast

reading with quad output, and fast reading with quad 1/O.

Function Name | Pin Name 1/0 Description Active Level during Reset
SMSCK P14 (@) Serial clock output signal for serial flash ROM - Hi-Z (high)
SMIOO0 P15 110 Serial data 1/O signal for serial flash ROM
(Connected to the 100 pin of serial flash ROM)
SMIO1 P16 110 Serial data 1/0O signal for serial flash ROM
(Connected to the 101 pin of serial flash ROM)
SMIO2 P10 110 Serial data 1/0O signal for serial flash ROM
(Connected to the /IWP(102) pin of serial flash
ROM)
SMIO3 P11 110 Serial data 1/0O signal for serial flash ROM
(Connected to the /[HOLD(IO3) pin of serial flash
ROM)
SMCSZ P17 (@) Chip select signal output for serial flash ROM Low

R18UZ0O0O33EJO300 Rev.3.00
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2. Pin Functions

2.15 DMA Interface Pins

The DMA interface pins are external interface pins of the DMA controllers for the internal AHB bus.

As the external DMA interface, they control two types of DMA controllers incorporated in the R-IN32M4-CL2; a

general DMA controller for channel 0 and channel 1, and a DMA controller for real-time ports.

Function Name | Pin Name 110 Description Active Level during Reset
RTDMAREQZ P62 I RTDMAC DMA transfer request input Low Hi-Z (high)
RTDMAACKZ P63 0] RTDMAC DMA acknowledge output
RTDMATCZ P64 (0] RTDMAC terminal count output
DMAREQZ0 P65 I DMA transfer request input O
DMAACKZ0 P66 (0] DMA acknowledge output O
DMATCZ0 P67 (0] Terminal count output O
DMAREQZ1 P32 I DMA transfer request input 1
DMAACKZ1 P33 (0] DMA acknowledge output 1
DMATCZ1 P34 (0] Terminal count output 1

Caution: The DMA interface pin is fixed to the specific channel of the DMA controller, and not

assigned to any other DMA controller or channel. For details, see section 14, DMA
Controllers, in the R-IN32M4-CL2 User's Manual: Peripheral Modules.

R18UZ0O0O33EJO300 Rev.3.00

May 31, 2024

RENESAS

Page 21 of 157



R-IN32M4-CL2 User's Manual

2. Pin Functions

2.1.6

The chip has one non-maskable interrupt and 29 maskable interrupt input pins.

External Interrupt Input Pins

Function Name Pin Name 1/0 Description Active Level during Reset
NMIZ - | Non-maskable external interrupt input Low Hi-Z (high)
INTPZO-INTPZ5 P00-P0O5 I External interrupt input
INTPZ6 P50
INTPZ7 P51 Hi-Z (low)
INTPZ22 P35
INTPZ24 P37
INTPZ8-INTPZ10 P22-P24 Hi-Z (high)
INTPZ11-INTPZ15 P73-P77
INTPZ16-INTPZ21 RPO0-RP05
INTPZ23 P36
INTPZ25-INTPZ28 RP24-RP27
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2.1.7 Timer I/O Pins
Function Name Pin Name 1/0 Description Active Level during Reset
TINJO / TOUTJQ Nete P27 1/O Timer TAUJ2 I/O pin - Hi-Z (high)
TINJ1 / TOUTJ1 Note P26
TINJ2 / TOUTJ2 Note P57
TINJ3 / TOUTJ3 Note P52
TINDO / TOUTDO EXTPO Timer TAUD 1/O pin
TIND1/TOUTD1 EXTP1
TIND2 / TOUTD2 EXTP2
TIND3/ TOUTD3 EXTP3

TIND4 / TOUTD4 Note P27

TIND5 / TOUTDS5 Note P26

TIND6 / TOUTD6 Note P57

TIND7 / TOUTD7 Note P52

TIND8 / TOUTDS8 RP30
TIND9 / TOUTD9 RP31
TIND10 / TOUTD10 RP32
TIND11/TOUTD11 RP33
TIND12 / TOUTD12 RP34
TIND13/TOUTD13 RP35
TIND14 / TOUTD14 RP36
TIND15/ TOUTD15 RP37

Note: TINJO-TINJ3 and TOUTJO-TOUTJ3, and TIND4-TIND7 and TOUTD4-TOUTD7, are assigned as
multiplexed functions of the same port pins. Use the TMISEL register to select the pin functions to
be used. For details of this register, see section 25.18, Timer I/F Select Register (TMISEL), in the
R-IN32M4-CL2 User’s Manual: Peripheral Modules.

If you are not using external pin functions such as the interval timer function of the internal clock,
both TAUJ2 and TAUD can be used at the same time.
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2.1.8

Watchdog Timer Output Pin

Function Name Pin Name 110 Description Active Level during Reset
WDTOUTZ P25/ EXTP3 0] Watchdog timer output pin Low Hi-Z (high)
2.1.9 Serial Interface Pins
Function Name | Pin Name 1/0 Description Active Level during Reset
TXDO P21 (0] UARTO serial data output - Hi-Z (high)
RXDO P20 | UARTO serial data input
TXD1 P31 (0] UART1 serial data output
RXD1 P30 | UART1 serial data input
CSISCKO P45 1/0 CSIO0 serial clock input/output
CsISsIo P46 | CSIO serial data input
CSISO0 P47 (0] CSIO serial data output
CSICS00 P42 (0] CSIO chip select signal output 0 Low
CSICS01 P43 (0] CSIO chip select signal output 1
CSISCK1 P35 1/0 CSI1 serial clock input/output - Hi-Z (low)
CSliSI1 P36 | CSI1 serial data input Hi-Z (high)
CSISO1 P37 (0] CSI1 serial data output Hi-Z (low)
CsSICs10 P70 (0] CSI1 chip select signal output 0 Low Hi-Z (high)
CSICSs11 P71 (0] CSI1 chip select signal output 1
SCLO P60 1/0 12C0 serial clock -
SDAO P61 1/0 12CO serial data
SCL1 RP0OO 1/0 I12C1 serial clock
SDAl RPO1 I/0 I12C1 serial data
CRXDO P53 | CANO receive data input
(5 V-tolerant buffer)
CTXDO P54 (0] CANO transmit data output
(5 V-tolerant buffer)
CRXD1 P55 | CANL1 receive data input
(5 V-tolerant buffer)
CTXD1 P56 (0] CAN1 transmit data output
(5 V-tolerant buffer)
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2.1.10 CC-Link IE Field Pins
Function Name Pin Name 110 Description Active | Level during Reset
CCI_RUNLEDZ POO (@) Run status output Low Hi-Z (high)
CCI_DLINKLEDZ P02 (0] Cyclic communication status output
CCI_ERRLEDZ P03 (0] Field network error status output
CCI_LERRILEDZ P04 (0] Link error status output 1
CCI_LERR2LEDZ P05 (0] Link error status output 2
CCIl_SDLEDZz P06 (0] Transmission state output
CCI_RDLEDZ PO7 O Port reception state output
CCI_NMIz P52 (0] Output NMI interrupt to MCU
CCI_WDTIZ P12 | Input from external watchdog timer
CCI_INTZ P53 (0] Output interrupt signal to MCU
CCI_CLK2_097M - I 2.097152-MHz clock - -
(crystal oscillator)
CCI_WAITEDGEH Note1.2 TRACEDATA2 I Wait synchronized edge setting Hi-Z (high)
CCl_WRLENH Noe1.2 TRACEDATA3 I WRZ mode setting

Notesl. The latched values of the states of the following pins during a reset are input to the internal

CCI_WAITEDGEH and CClI WRLENH input pins of the CC-Link IE Field.

Pin function (within the IEF)

External pin with level to be latched

CCI_WAITEDGEH

TRACEDATA?2

CCI_WRLENH

TRACEDATAS3

2. When booting in external memory boot mode, external serial flash ROM boot mode, or
instruction RAM boot mode, drive the TRACEDATAZ2 pin (multiplexed with CCI_WAITEDGEH)
and the TRACEDATAS3 pin (multiplexed with CCl_WRLENH) high during a reset.
If the TRACEDATAZ2 and TRACEDATAS pins are driven low during a reset, accessing the
CC-Link IE Field from the CPU in the R-IN32M4-CL2 is not possible.
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2. Pin Functions

2.1.11 CC-Link Pins (Intelligent Device Station)
Function Name Pin Name 110 Description Active Level during Reset
CCM_LINKERRZ P20 (0] Link error LED control output Low Hi-Z (high)
CCM_ERRZ P21 O Not used
CCM_RUNZ P26 (@) RUN LED control output
CCM_MDINO- P62-P65 | Transfer rate setting input -
CCM_MDIN3
CCM_SNINO- P70-P77 | Station no. setting switch input
CCM_SNIN7
CCM_LNKRUNZ P32 (0] Link Run LED control output Low
CCM_RDLEDZ P33 (0] Receive data LED control output
CCM_SDLEDZz RP0OO (0] Transmit data LED control output
CCM_IRLZ P43 (0] Interrupt signal output from communications
circuit

CCM_WDTENZ P12 | Watchdog timer error input

CCM_MSTZ P66 O Not used

CCM_SMSTZ RPO1 O Not used

CCM_RD P54 | Communications circuit data -
reception pin

CCM_SD P56 (0] Communications circuit data
transmission pin

CCM_SDGCz P57 (0] Communications circuit transmit Low
data & gate control pin

CCM_STMON3 EXTP7 O Status output -

CCM_CLK80M - | CC-Link clock input (80 MHZz) -
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2.1.12 CC-Link Pins (Remote Device Station)

Function Name Pin Name I/O Description Active Level during Reset
CCS_MONO P06 (0] Monitor signal - Hi-Z (high)
CCS_MON1 P00 / P10 O
CCS_MON2 PO1/P11 (0]

CCS_MONS3 P12/ P67 O
CCS_MON4 P55 O
CCS_MONS5- P03-P05 o
CCS_MONY7
CCS_RESOUT P07 (0] Reset output signal High
CCS_IOTENSU p22 I Initial setting pin -
CCS_SENYUO P23 I
CCS_SENYU1 P24 I
CCS_ERRZ P25 (0] Operation check LED Low
CCS_RUNZ P26 O Operation check LED
CCS_LNKRUNZ P32 (0] Link Run LED control output
CCS_STATION_NO_0O- P70-P77 | Station no. setting switch input | -
CCS_STATION_NO_7 pins
CCS_REFSTB P50 (0] Interrupt signal High
CCS_STBMSK P02 1/0 CLK stop monitor input/output | -
CCS_DCHANG P52 1/0 CLK stop monitor input/output
CCS_WDTZ P12 I WDT input Low
CCS_RDLEDZ P33 (0] Receive data LED control
output
CCS_RD P54 I Communications circuit data -
reception pin
CCSs_sD P56 (0] Communications circuit data
transmission pin
CCS_SDLEDZ RP0OO (0] Operation check LED Low
CCS_SDGATEON P51 (0] Communications circuit High Hi-Z (low)
transmit data & gate control
pin
CCS_BS1 RP02 | Baud rate setting switch - Hi-Z (high)
CCS_BS2 RP03 | input pin
CCS_Bs4 RPO4 I
CCS_BS8 RPO5 I
CCS_FUSEZ P42 I Fuse cutting signal input pin Low
CCM_CLK80MNote - | CC-Link clock input (80 MHz) | - -

Note: This pin is shared with CC-Link (intelligent device station).
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2.1.13 System Pins
Function Name Pin Name 1/0 Description Active Level during Reset
XT1 - | Clock input pin - -
XT2 - I/O OSCTH = 1: Oscillator is in use.
XT1 and XT2 are respectively connected to
GND and oscillator.
OSCTH = 0: Resonator is in use.
XT1 and XT2 are connected to resonator.
RESETZ - I Reset input Low
PONRZ - | Power-on reset input
HOTRESETZ - I Hot reset input
OSCTH - | External clock input mode setting High
0: Resonator connection mode
1: External clock input mode
JTAGSEL - | JTAG pin operating mode setting -
0: Cortex-M4 JTAG mode
1: B-SCAN JTAG mode
RSTOUTZ - O External reset output Low Low
PLL_VDD - - PLL power supply (1.0 V) - -
PLL_GND - - PLL GND
VDD33 - - I/0 power supply (3.3 V)
VDD10 - - Internal power supply (1.0 V)
GND - - Power supply ground voltage (GND)
2.1.14 Trace Pins
Function Name Pin Name 110 Description Active Level during Reset
TRACECLK - (0] Trace port clock output Clock output
TRACEDATAGS Note - Trace port data output Hi-Z (high)
TRACEDATA2 Note -
TRACEDATAL -
TRACEDATAO -

Note: This pin function is multiplexed with a pin function of the CC-Link IE Field.

For information on the multiplexed functions of the port pins, see section 2.1.10, CC-Link IE

Field Pins.

The initial setting is for input and the pin is switched from input to output in 20 BUSCLK cycles

after the RSTOUTZ pin has been de-asserted in response to release from the reset state.
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2. Pin Functions

2.1.15 CPU Power Control Pin
Function Name | Pin Name 1/0 Description Active Level during Reset
SLEEPING P72 0] CPU core sleep mode output High Hi-Z (high)
2.1.16 Test Pins
Function Name Pin Name I/0 Description Active Level during Reset

TMODEO-TMODE2 - | Test mode select pin - -

TMS 1/0 Mode select signal

TDI | Serial data input

TDO (0] Serial data output

TRSTZ I Reset signal Low

TCK I Clock signal (JTAG clock) -

TMC1 | Renesas test pin

TMC2 | Renesas test pin

TEST1 I Renesas test pin

TEST2 1/0 Renesas test pin

TEST3 I Renesas test pin

TEST4 1/0 Renesas test pin

TESTS5 1/0 Renesas test pin

TEST6 | Renesas test pin
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2.1.17 Operating Mode Setting Pins
Function Pin Name 1/0 Description Active | Level during Reset
Name
BOOT1- - Boot mode selection -
BOOTO 00: External memory boot
01: External serial flash ROM boot
10: External MCU boot
11: Instruction RAM boot
(only available for debugging)
MEMIFSEL - External memory interface selection
0: Slave memory interface
1: External MCU interface
MEMCSEL - Internal memory controller selection
0: Asynchronous SRAM memory controller
1: Synchronous burst access memory controller
BUS32EN - External memory interface bus width selection
0: 16-bit bus
1: 32-bit bus
HIFSYNC - External MCU interface operating mode selection
0: Asynchronous SRAM interface
1: Synchronous SRAM Interface
HWRZSEL - External MCU interface HWRZ/HBENZ selection
0: Used as HBENZ
1: Used as HWRZ
ADMUXMODE - Multiplexing of address and data lines

0: Separate address and data lines
1: Multiplexed address and data lines
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The combinations of available operating mode setting pins in this product are as follows.

Boot Mode External Memory Boot External MCU Boot External Serial Flash ROM Boot
External memory Slave memory External MCU interface | Slave memory interface | External MCU interface
interface interface
MEMC type Asynchronous | Synchronous | Asynchronous | Synchronous | Asynchronous | Synchronous | Asynchronous | Synchronous
External bus width | 16-bit | 32-bit | 16-bit | 32-bit | 16-bit | 32-bit | 16-bit | 32-bit | 16-bit | 32-bit | 16-bit | 32-bit | 16-bit | 32-bit | 16-bit | 32-bit
BOOT1-0 00 | 00 | 00| 00| 10 | 20 | 10 | 10 | 01 | 01 | 01 | 01 | O1 | 01 | O1 | O1
MEMIFSEL 0 0 0 0 1 1 1 1 0 0 0 0 1 1 1 1
MEMCSEL 0 0 1 1 0 0 1 1 0 0 1 1 0 0 1 1
BUS32EN 0 1 0 1 0 1 0 1 0 1 0 1 0 1 0 1
HIFSYNC 0 0 0 O |Notel|Notel| 1 1 0 0 0 O |Notel|Notel| 1 1
HWRZSEL 0 0 0 O |Note2| Note2| O 0 0 0 0 O |[Note2|Note2| O 0
ADMUXMODE 0 O | Note3| Note3| O O | Note3 | Note3 | O O | Note3 | Note3| O O | Note3 | Note3
Caution: Any combination of operating mode setting pins other than the above is prohibited.
Notes 1. The mode of the external MCU interface is selectable by the level on the HIFSYNC pin.
HIFSYNC = 0: Asynchronous SRAM supported MCU connection mode
HIFSYNC = 1: Synchronous SRAM supported MCU connection mode
For details, see section 12, External MCU Interface, in the R-IN32M4-CL2 User’s Manual:
Peripheral Modules.
2. The external MCU interface HWRZ or HBENZ is selectable by the level on the HWRZSEL pin.
For details, see section 2.1.3.2(a), When the asynchronous SRAM memory controller is
selected (MEMCSEL=0).
3. Multiplexing of address and data lines is selectable by the level on the ADMUXMODE pin.
For details, see section 2.1.3.1(b), When the synchronous burst access memory controller is
selected (MEMCSEL = 1).
Remarks 1. The combination of operating-mode setting pins used to select booting for instruction RAM
(BOOT1-0 =11) is the same as that for booting from external memory (BOOT1-0 = 00).
2. Asynchronous: asynchronous SRAM memory controller (MEMCSEL = 0)
Synchronous: synchronous burst access memory controller (MEMCSEL = 1)
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2.1.18 ADC Pins
Function Name | Pin Name | /O Description Active | Level during Reset
ADTRG RP02 I A/D converter external conversion trigger input - Hi-Z (high)
ADTRGRDY RPO3 (0] A/D converter external conversion trigger ready - Hi-Z (high)
signal
AINO-AIN7 - I A/D converter analog input - -
AVREFP - I A/D converter reference voltage input (+) - -
AVREFM - I A/D converter reference voltage input (-) - -
AVDD - I Analog power supply for A/D converter. Connect to - -
3.3-V power supply.
AGND - Analog power supply for A/D converter. Connect to - -

GND.
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2.2 Pin States

The initial state of the port functions after release from the reset state differs depending on the state of the
operating mode setting pins. For the state of the operating mode setting pins in each boot mode and the
supported combinations, see section 2.1.17, Operating Mode Setting Pins.

Remarks 1. Entries in cells shaded in light green indicate multiplexed pin functions that are enabled

in the initial state.
2. The initial state of booting for instruction RAM is the same as that for booting from

external memory.
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221 Pin States when Booting is from External Memory
Pin External Memory Boot (BOOT1-0 = 00)
Name Slave Memory Interface (MEMIFSEL = 0)
Asynchronous SRAM memory controller MEMCSEL =0) | Synchronous burst access memory controller (MEMCSEL = 1)
16-bit (BUS32EN = 0) 32-bit (BUS32EN = 1) 16-bit (BUS32EN = 0) 32-bit (BUS32EN = 1)
P00 POO POO P00 POO
PO1 PO1 PO1 PO1 PO1
P02 P02 P02 P02 P02
P03 P03 P03 P03 P03
P04 P04 P04 P04 P04
P05 P05 P05 P05 P05
P06 P06 P06 P06 P06
PO7 PO7 PO7 PO7 PO7
P10 P10 P10 P10 P10
P11 P11 P11 P11 P11
P12 P12 P12 P12 P12
P13 P13 P13 P13 P13
P14 P14 P14 P14 P14
P15 P15 P15 P15 P15
P16 P16 P16 P16 P16
P17 P17 P17 P17 P17
P20 P20 P20 P20 P20
P21 P21 P21 P21 P21
P22 P22 P22 P22 P22
P23 P23 P23 P23 P23
P24 P24 P24 P24 P24
P25 P25 P25 P25 P25
P26 P26 P26 P26 P26
P27 P27 P27 P27 P27
P30 P30 P30 P30 P30
P31 P31 P31 P31 P31
P32 P32 P32 P32 P32
P33 P33 P33 P33 P33
P34 P34 P34 P34 P34
P35 P35 P35 P35 P35
P36 P36 P36 P36 P36
P37 P37 P37 P37 P37
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Pin External Memory Boot (BOOT1-0 = 00)
Name Slave Memory Interface (MEMIFSEL = 0)
Asynchronous SRAM memory controller MEMCSEL =0) | Synchronous burst access memory controller (MEMCSEL = 1)
16-bit (BUS32EN = 0) 32-bit (BUS32EN = 1) 16-bit (BUS32EN = 0) 32-bit (BUS32EN = 1)
P40 Al P40 MAO MAO
P41 P41 P41 P41 P41
P42 P42 P42 P42 P42
P43 P43 P43 P43 P43
P44 P44 P44 P44 P44
P45 P45 P45 P45 P45
P46 P46 P46 P46 P46
P47 P47 P47 P47 P47
P50 P50 P50 P50 P50
P51 P51 P51 P51 P51
P52 P52 P52 P52 P52
P53 P53 P53 P53 P53
P54 P54 P54 P54 P54
P55 P55 P55 P55 P55
P56 P56 P56 P56 P56
P57 P57 P57 P57 P57
P60 P60 P60 P60 P60
P61 P61 P61 P61 P61
P62 P62 P62 P62 P62
P63 P63 P63 P63 P63
P64 P64 P64 P64 P64
P65 P65 P65 P65 P65
P66 P66 P66 P66 P66
P67 P67 P67 P67 P67
P70 P70 P70 P70 P70
P71 P71 P71 P71 P71
P72 P72 P72 P72 P72
P73 P73 P73 P73 P73
P74 P74 P74 P74 P74
P75 P75 P75 P75 P75
P76 P76 P76 P76 P76
P77 P77 P77 P77 P77
EXTPO | EXTPO EXTPO EXTPO EXTPO
EXTP1 | EXTP1 EXTP1 EXTP1 EXTP1
EXTP2 | EXTP2 EXTP2 EXTP2 EXTP2
EXTP3 | EXTP3 EXTP3 EXTP3 EXTP3
EXTP4 | EXTP4 EXTP4 EXTP4 EXTP4
EXTP5 | EXTP5 EXTP5 EXTP5 EXTP5
EXTP6 | EXTP6 EXTP6 EXTP6 EXTP6
EXTP7 | EXTP7 EXTP7 EXTP7 EXTP7
EXTP8 | EXTP8 EXTP8 EXTP8 EXTP8
EXTP9 | EXTP9 EXTP9 EXTP9 EXTP9
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Pin External Memory Boot (BOOT1-0 = 00)
Name Slave Memory Interface (MEMIFSEL = 0)
Asynchronous SRAM memory controller MEMCSEL =0) | Synchronous burst access memory controller (MEMCSEL = 1)
16-bit (BUS32EN = 0) 32-bit (BUS32EN = 1) 16-bit (BUS32EN = 0) 32-bit (BUS32EN = 1)
RPOO RPOO RPOO RPOO RPOO
RPO1 RPO1 RPO1 RPO1 RPO1
RP02 RPO2 RPO2 RP02 RP02
RPO3 RPO3 RPO3 RPO3 RPO3
RP04 RP04 RP04 RP04 RP04
RPO5 RPO5 RPO5 RPO5 RPO5
RPO06 RP06 WRZ2 RPO06 WRZ2
RPO7 RPO7 WRZ3 RPO7 WRZ3
RP10 RP10 D24 RP10 MD24
RP11 RP11 D25 RP11 MD25
RP12 RP12 D26 RP12 MD26
RP13 RP13 D27 RP13 MD27
RP14 RP14 D28 RP14 MD28
RP15 RP15 D29 RP15 MD29
RP16 RP16 D30 RP16 MD30
RP17 RP17 D31 RP17 MD31
RP20 RP20 RP20 ADVZ ADVZ
RP21 RP21 RP21 RP21 RP21
RP22 RP22 RP22 RP22 RP22
RP23 RP23 RP23 RP23 RP23
RP24 RP24 RP24 RP24 RP24
RP25 RP25 RP25 RP25 RP25
RP26 RP26 RP26 RP26 RP26
RP27 RP27 RP27 RP27 RP27
RP30 RP30 D16 RP30 MD16
RP31 RP31 D17 RP31 MD17
RP32 RP32 D18 RP32 MD18
RP33 RP33 D19 RP33 MD19
RP34 RP34 D20 RP34 MD20
RP35 RP35 D21 RP35 MD21
RP36 RP36 D22 RP36 MD22
RP37 RP37 D23 RP37 MD23
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2.2.2 Pin States when Booting is from External Serial Flash ROM

Remark 1. Asynchronous type: asynchronous SRAM memory controller (MEMCSEL = 0)
Synchronous type: synchronous burst access memory controller (MEMCSEL = 1)
2. 16-bit: 16-bit bus width of the external memory interface (BUS32EN = 0)
32-bit: 32-bit bus width of the external memory interface (BUS32EN = 1)

Pin Name External Serial Flash ROM Boot (BOOT1-0 = 01)
Slave Memory Interface (MEMIFSEL = 0) External MCU Interface (MEMIFSEL = 1)

Asynchronous type Synchronous type Asynchronous type Synchronous type

16-bit 32-bit 16-bit 32-bit 16-bit 32-bit 16-bit 32-bit
P00 P00 P00 P00 P00 P00 P00 P00 P00
PO1 PO1 PO1 PO1 PO1 PO1 PO1 PO1 PO1
P02 P02 P02 P02 P02 P02 P02 P02 P02
P03 P03 P03 P03 P03 P03 P03 P03 P03
P04 P04 P04 P04 P04 P04 P04 P04 P04
P05 P05 P05 P05 P05 P05 P05 P05 P05
P06 P06 P06 P06 P06 P06 P06 P06 P06
PO7 PO7 PO7 PO7 P07 PO7 PO7 PO7 PO7
P10 P10 P10 P10 P10 P10 P10 P10 P10
P11 P11 P11 P11 P11 P11 P11 P11 P11
P12 P12 P12 P12 P12 P12 P12 P12 P12
P13 P13 P13 P13 P13 P13 P13 P13 P13
P14 SMSCK SMSCK SMSCK SMSCK SMSCK SMSCK SMSCK SMSCK
P15 SMIO0 SMIO0 SMIO0 SMIO0 SMIO0 SMIO0 SMIO0 SMIO0
P16 SMIO1 SMIO1 SMIO1 SMIO1 SMIO1 SMIO1 SMIO1 SMIO1
P17 SMCSZ SMCSZ SMCSZ SMCSZ SMCSZ SMCSZ SMCSZ SMCSZ
P20 P20 P20 P20 P20 P20 P20 P20 P20
P21 P21 P21 P21 P21 P21 P21 P21 P21
p22 p22 p22 p22 P22 p22 P22 P22 p22
P23 P23 P23 P23 P23 P23 P23 P23 P23
P24 P24 P24 P24 P24 P24 P24 P24 P24
P25 P25 P25 P25 P25 P25 P25 P25 P25
P26 P26 P26 P26 P26 P26 P26 P26 P26
P27 P27 P27 P27 P27 P27 P27 P27 P27
P30 P30 P30 P30 P30 P30 P30 P30 P30
P31 P31 P31 P31 P31 P31 P31 P31 P31
P32 P32 P32 P32 P32 P32 P32 P32 P32
P33 P33 P33 P33 P33 P33 P33 P33 P33
P34 P34 P34 P34 P34 P34 P34 P34 P34
P35 P35 P35 P35 P35 P35 P35 P35 P35
P36 P36 P36 P36 P36 P36 P36 P36 P36
P37 P37 P37 P37 P37 P37 P37 P37 P37
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Pin Name External Serial Flash ROM Boot (BOOT1-0 = 01)
Slave Memory Interface (MEMIFSEL = 0) External MCU Interface (MEMIFSEL = 1)
Asynchronous type Synchronous type Asynchronous type Synchronous type
16-bit 32-bit 16-bit 32-bit 16-bit 32-bit 16-bit 32-bit
P40 Al P40 MAO MAO HAL HA1 HA1 HA1
P41 P41 P41 P41 P41 HWAITZ HWAITZ HWAITZ HWAITZ
P42 P42 P42 P42 P42 HERROUTZ | HERROUTZ | HERROUTZ | HERROUTZ
P43 P43 P43 P43 P43 HBUSCLK | HBUSCLK | HBUSCLK | HBUSCLK
P44 P44 P44 P44 P44 HPGCSZ HPGCSZ HPGCSZ HPGCSZ
P45 P45 P45 P45 P45 P45 P45 P45 P45
P46 P46 P46 P46 P46 P46 P46 P46 P46
P47 P47 P47 P47 P47 P47 P47 P47 P47
P50 P50 P50 P50 P50 P50 P50 P50 P50
P51 P51 P51 P51 P51 P51 P51 P51 P51
P52 P52 P52 P52 P52 P52 P52 P52 P52
P53 P53 P53 P53 P53 P53 P53 P53 P53
P54 P54 P54 P54 P54 P54 P54 P54 P54
P55 P55 P55 P55 P55 P55 P55 P55 P55
P56 P56 P56 P56 P56 P56 P56 P56 P56
P57 P57 P57 P57 P57 P57 P57 P57 P57
P60 P60 P60 P60 P60 P60 P60 P60 P60
P61 P61 P61 P61 P61 P61 P61 P61 P61
P62 P62 P62 P62 P62 P62 P62 P62 P62
P63 P63 P63 P63 P63 P63 P63 P63 P63
P64 P64 P64 P64 P64 P64 P64 P64 P64
P65 P65 P65 P65 P65 P65 P65 P65 P65
P66 P66 P66 P66 P66 P66 P66 P66 P66
P67 P67 P67 P67 P67 P67 P67 P67 P67
P70 P70 P70 P70 P70 P70 P70 P70 P70
P71 P71 P71 P71 P71 P71 P71 P71 P71
P72 P72 P72 P72 P72 P72 P72 P72 P72
P73 P73 P73 P73 P73 P73 P73 P73 P73
P74 P74 P74 P74 P74 P74 P74 P74 P74
P75 P75 P75 P75 P75 P75 P75 P75 P75
P76 P76 P76 P76 P76 P76 P76 P76 P76
P77 P77 P77 P77 P77 P77 P77 P77 P77
R18UZ0033EJO300 Rev.3.00 REN ESAS Page 38 of 157

May 31, 2024




R-IN32M4-CL2 User's Manual 2. Pin Functions

Pin Name External Serial Flash ROM Boot (BOOT1-0 = 01)
Slave Memory Interface (MEMIFSEL = 0) External MCU Interface (MEMIFSEL = 1)

Asynchronous type Synchronous type Asynchronous type Synchronous type

16-bit 32-bit 16-bit 32-bit 16-bit 32-bit 16-bit 32-bit
EXTPO EXTPO EXTPO EXTPO EXTPO EXTPO EXTPO EXTPO EXTPO
EXTP1 EXTP1 EXTP1 EXTP1 EXTP1 EXTP1 EXTP1 EXTP1 EXTP1
EXTP2 EXTP2 EXTP2 EXTP2 EXTP2 EXTP2 EXTP2 EXTP2 EXTP2
EXTP3 EXTP3 EXTP3 EXTP3 EXTP3 EXTP3 EXTP3 EXTP3 EXTP3
EXTP4 EXTP4 EXTP4 EXTP4 EXTP4 EXTP4 EXTP4 EXTP4 EXTP4
EXTP5 EXTP5 EXTP5 EXTP5 EXTP5 EXTP5 EXTP5 EXTP5 EXTP5
EXTP6 EXTP6 EXTP6 EXTP6 EXTP6 EXTP6 EXTP6 EXTP6 EXTP6
EXTP7 EXTP7 EXTP7 EXTP7 EXTP7 EXTP7 EXTP7 EXTP7 EXTP7
EXTP8 EXTP8 EXTP8 EXTP8 EXTP8 EXTP8 EXTP8 EXTP8 EXTP8
EXTP9 EXTP9 EXTP9 EXTP9 EXTP9 EXTP9 EXTP9 EXTP9 EXTP9
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Pin Name External Serial Flash ROM Boot (BOOT1-0 = 01)
Slave Memory Interface (MEMIFSEL = 0) External MCU Interface (MEMIFSEL = 1)

Asynchronous type Synchronous type Asynchronous type Synchronous type

16-bit 32-bit 16-bit 32-bit 16-bit 32-bit 16-bit 32-bit
RPOO RPOO RPOO RPOO RPOO RPOO RPOO RPOO RPOO
RPO1 RPO1 RPO1 RPO1 RPO1 RPO1 RPO1 RPO1 RPO1
RP02 RPO2 RP02 RPO2 RPO2 RP02 RPO2 RPO2 RPO2
RPO3 RPO3 RPO3 RPO3 RPO3 RPO3 RPO3 RPO3 RPO3
RP04 RP0O4 RP0O4 RP0O4 RP0O4 RP04 RP04 RP0O4 RP0O4
RPO5 RPO5 RPO5 RPO5 RPO5 RPO5 RPO5 RPO5 RPO5
RPO06 RP06 WRZ2 RP06 WRZ2 RPO06 HWRZ2 RP06 HWRZ2
RPO7 RPO7 WRZ3 RPO7 WRZ3 RPO7 HWRZ3 RPO7 HWRZ3
RP10 RP10 D24 RP10 MD24 RP10 HD24 RP10 HD24
RP11 RP11 D25 RP11 MD25 RP11 HD25 RP11 HD25
RP12 RP12 D26 RP12 MD26 RP12 HD26 RP12 HD26
RP13 RP13 D27 RP13 MD27 RP13 HD27 RP13 HD27
RP14 RP14 D28 RP14 MD28 RP14 HD28 RP14 HD28
RP15 RP15 D29 RP15 MD29 RP15 HD29 RP15 HD29
RP16 RP16 D30 RP16 MD30 RP16 HD30 RP16 HD30
RP17 RP17 D31 RP17 MD31 RP17 HD31 RP17 HD31
RP20 RP20 RP20 ADVZ ADVZ HBCYSTZ | HBCYSTZ | HBCYSTZ | HBCYSTZ
RP21 RP21 RP21 RP21 RP21 RP21 RP21 RP21 RP21
RP22 RP22 RP22 RP22 RP22 RP22 RP22 RP22 RP22
RP23 RP23 RP23 RP23 RP23 RP23 RP23 RP23 RP23
RP24 RP24 RP24 RP24 RP24 RP24 RP24 RP24 RP24
RP25 RP25 RP25 RP25 RP25 RP25 RP25 RP25 RP25
RP26 RP26 RP26 RP26 RP26 RP26 RP26 RP26 RP26
RP27 RP27 RP27 RP27 RP27 RP27 RP27 RP27 RP27
RP30 RP30 D16 RP30 MD16 RP30 HD16 RP30 HD16
RP31 RP31 D17 RP31 MD17 RP31 HD17 RP31 HD17
RP32 RP32 D18 RP32 MD18 RP32 HD18 RP32 HD18
RP33 RP33 D19 RP33 MD19 RP33 HD19 RP33 HD19
RP34 RP34 D20 RP34 MD20 RP34 HD20 RP34 HD20
RP35 RP35 D21 RP35 MD21 RP35 HD21 RP35 HD21
RP36 RP36 D22 RP36 MD22 RP36 HD22 RP36 HD22
RP37 RP37 D23 RP37 MD23 RP37 HD23 RP37 HD23
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2.2.3 Pin States when Booting is for External MCU
Pin External MCU Boot (BOOT1-0 = 10)
Name External MCU Interface (MEMIFSEL = 1)
Asynchronous SRAM memory controller MEMCSEL =0) | Synchronous burst access memory controller (MEMCSEL = 1)
16-bit (BUS32EN = 0) 32-bit (BUS32EN = 1) 16-bit (BUS32EN = 0) 32-bit (BUS32EN = 1)
P00 POO POO P00 POO
PO1 PO1 PO1 PO1 PO1
P02 P02 P02 P02 P02
P03 P03 P03 P03 P03
P04 P04 P04 P04 P04
P05 P05 P05 P05 P05
P06 P06 P06 P06 P06
PO7 PO7 PO7 PO7 PO7
P10 P10 P10 P10 P10
P11 P11 P11 P11 P11
P12 P12 P12 P12 P12
P13 P13 P13 P13 P13
P14 P14 P14 P14 P14
P15 P15 P15 P15 P15
P16 P16 P16 P16 P16
P17 P17 P17 P17 P17
P20 P20 P20 P20 P20
P21 P21 P21 P21 P21
P22 P22 P22 P22 P22
P23 P23 P23 P23 P23
P24 P24 P24 P24 P24
P25 P25 P25 P25 P25
P26 P26 P26 P26 P26
P27 P27 P27 P27 P27
P30 P30 P30 P30 P30
P31 P31 P31 P31 P31
P32 P32 P32 P32 P32
P33 P33 P33 P33 P33
P34 P34 P34 P34 P34
P35 P35 P35 P35 P35
P36 P36 P36 P36 P36
P37 P37 P37 P37 P37
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Pin External MCU Boot (BOOT1-0 = 10)
Name External MCU Interface (MEMIFSEL = 1)
Asynchronous SRAM memory controller MEMCSEL =0) | Synchronous burst access memory controller (MEMCSEL = 1)
16-bit (BUS32EN = 0) 32-bit (BUS32EN = 1) 16-bit (BUS32EN = 0) 32-bit (BUS32EN = 1)
P40 HA1 HA1 HAL HAL
P41 HWAITZ HWAITZ HWAITZ HWAITZ
P42 HERROUTZ HERROUTZ HERROUTZ HERROUTZ
P43 HBUSCLK HBUSCLK HBUSCLK HBUSCLK
P44 HPGCSZ HPGCSZ HPGCSZ HPGCSZ
P45 P45 P45 P45 P45
P46 P46 P46 P46 P46
P47 P47 P47 P47 P47
P50 P50 P50 P50 P50
P51 P51 P51 P51 P51
P52 P52 P52 P52 P52
P53 P53 P53 P53 P53
P54 P54 P54 P54 P54
P55 P55 P55 P55 P55
P56 P56 P56 P56 P56
P67 P67 P67 P67 P67
P60 P60 P60 P60 P60
P61 P61 P61 P61 P61
P62 P62 P62 P62 P62
P63 P63 P63 P63 P63
P64 P64 P64 P64 P64
P65 P65 P65 P65 P65
P66 P66 P66 P66 P66
P67 P67 P67 P67 P67
P70 P70 P70 P70 P70
P71 P71 P71 P71 P71
P72 P72 P72 P72 P72
P73 P73 P73 P73 P73
P74 P74 P74 P74 P74
P75 P75 P75 P75 P75
P76 P76 P76 P76 P76
P77 P77 P77 P77 P77
EXTPO | EXTPO EXTPO EXTPO EXTPO
EXTP1 | EXTP1 EXTP1 EXTP1 EXTP1
EXTP2 | EXTP2 EXTP2 EXTP2 EXTP2
EXTP3 | EXTP3 EXTP3 EXTP3 EXTP3
EXTP4 | EXTP4 EXTP4 EXTP4 EXTP4
EXTP5 | EXTP5 EXTP5 EXTP5 EXTP5
EXTP6 | EXTP6 EXTP6 EXTP6 EXTP6
EXTP7 | EXTP7 EXTP7 EXTP7 EXTP7
EXTP8 | EXTP8 EXTP8 EXTP8 EXTP8
EXTP9 | EXTP9 EXTP9 EXTP9 EXTP9
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Pin External MCU Boot (BOOT1-0 = 10)
Name External MCU Interface (MEMIFSEL = 1)
Asynchronous SRAM memory controller MEMCSEL =0) | Synchronous burst access memory controller (MEMCSEL = 1)
16-bit (BUS32EN = 0) 32-bit (BUS32EN = 1) 16-bit (BUS32EN = 0) 32-bit (BUS32EN = 1)
RPOO RPOO RPOO RPOO RPOO
RPO1 RPO1 RPO1 RPO1 RPO1
RP02 RPO2 RPO2 RP02 RP02
RPO3 RPO3 RPO3 RPO3 RPO3
RP04 RP04 RP04 RP04 RP04
RPO5 RPO5 RPO5 RPO5 RPO5
RPO06 RP06 HWRZ2 RPO06 HWRZ2
RPO7 RPO7 HWRZ3 RPO7 HWRZ3
RP10 RP10 HD24 RP10 HD24
RP11 RP11 HD25 RP11 HD25
RP12 RP12 HD26 RP12 HD26
RP13 RP13 HD27 RP13 HD27
RP14 RP14 HD28 RP14 HD28
RP15 RP15 HD29 RP15 HD29
RP16 RP16 HD30 RP16 HD30
RP17 RP17 HD31 RP17 HD31
RP20 HBCYSTZ HBCYSTZ HBCYSTZ HBCYSTZ
RP21 RP21 RP21 RP21 RP21
RP22 RP22 RP22 RP22 RP22
RP23 RP23 RP23 RP23 RP23
RP24 RP24 RP24 RP24 RP24
RP25 RP25 RP25 RP25 RP25
RP26 RP26 RP26 RP26 RP26
RP27 RP27 RP27 RP27 RP27
RP30 RP30 HD16 RP30 HD16
RP31 RP31 HD17 RP31 HD17
RP32 RP32 HD18 RP32 HD18
RP33 RP33 HD19 RP33 HD19
RP34 RP34 HD20 RP34 HD20
RP35 RP35 HD21 RP35 HD21
RP36 RP36 HD22 RP36 HD22
RP37 RP37 HD23 RP37 HD23
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2.3 Operating Mode Monitoring

The levels on the operating mode setting pins can be confirmed by using the operating mode monitoring
register.
The table below lists the operating mode setting pins for which the settings can be checked.

For details of the operating mode monitoring register, refer to section 25.2, Operating Mode Monitor Register
in the R-IN32M4-CL2 User’'s Manual: Peripheral Modules.

Table 2.3 Operating Mode Setting Pins for which the Settings can be Checked

Pin Name Function
BUS32EN Selects the bus width when the external memory interface is started
MEMIFSEL Selects the type of external memory interface
HIFSYNC Sets the operating mode of the external MCU interface
HWRZSEL Selects HWRZ or HBENZ of the external MCU interface
JTAGSEL Sets the operating mode of JTAG pins
OSCTH Sets the external clock input mode
BOOTO, BOOT1 Selects boot mode
MEMCSEL Selects the internal memory controller
ADMUXMODE Multiplexing of address and data lines
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2.4 Buffer Switching

The driving ability and use of a pull-up or pull-down resistor is programmable for real-time and general-purpose
port pins (with some exceptions).

The former function provides stable operation in systems with large loads by providing the ability to raise the
driving ability.

Use the buffer-switching registers (DRCTL) to change the output buffers as required.

For details of the buffer switching registers, see section 7.5, Buffer Switching Registers (DRCTL), in this
manual.
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2.5 Buffer Type of Pins and Handling of Unused Pins

251 Port Pins

Pin Name

I/0

Interface

Recommended Connection
when Not in Use

P00-PO7,

P20-P21,P25-P26,

110

Programmable 1/0O buffer (3.3V)
Driving ability selection

P32-P33 (6mA,12mA)

P50, Resistor selection

P66, (pull-up or pull-down or less)
RP00-RP37

P10-P17, le] Programmable I/O buffer (3.3V)(6mA)
P22-P24,P27, Resistor selection

P30-P31,P34-P37, (pull-up or pull-down or less)
P40-P47,

P51-P52,P57,

P60-P65,P67,

P70-P77,

EXTPO-EXTP9

P53-P56 I/0 5 V-tolerant I/O buffer 4 mA 50 kQ pull-up

R18UZ0O0O33EJO300 Rev.3.00
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252 Ethernet Pins
Pin Name I/1O Interface Recommended Connection
when Not in Use

PO_DON 1/0 Management data interface (analog) Open

PO_DOP 1/O Management data interface (analog) Open

PO_DIN 1/0 Management data interface (analog) Open

PO_D1P 1/O Management data interface (analog) Open

PO_D2N I/0 Management data interface (analog) Open

PO_D2P 1/0 Management data interface (analog) Open

PO_D3N 1/0 Management data interface (analog) Open

PO_D3P 1/0 Management data interface (analog) Open

P1_DON 1/O Management data interface (analog) Open

P1_DOP 1/0 Management data interface (analog) Open

P1_DIN 1/0 Management data interface (analog) Open

P1_D1P 1/0 Management data interface (analog) Open

P1_D2N 1/0 Management data interface (analog) Open

P1_D2P 1/O Management data interface (analog) Open

P1 D3N 1/0 Management data interface (analog) Open

P1_D3P 1/O Management data interface (analog) Open

PHYADD1 | Device SMI Address bit 1 (with PD resistance) Open

PHYADD2 | Device SMI Address bit 2 (with PD resistance) Open

PHYADD3 I Device SMI Address bit 3 (with PD resistance) Open

PHYADDA4 I Device SMI Address bit 4 (with PD resistance) Open

REF_FILT I/0 Copper media reference filter pin. Connect the pin to GND via an
external 1-uF capacitor.
Handle the pin in this way at all
times.

REF_REXT 1/0 Copper media reference external pin. Connect the pin to GND via an
external 2.0 kQ (1%) resistor.
Handle the pin in this way at all
times.

VDD1 - 1.0-V internal power supply Connect to VDD (1.0 V)

VDD1A - 1.0-V analog power requiring additional PCB power Connect to VDD (1.0 V)

supply filtering

VDD25A - 2.5-V general analog power supply Connect to VDD (2.5 V)

VDD33_GPHY - 3.3-V general I/0 power supply Connect to VDD (3.3 V)

PHYO_LEDO (0] GbE-PHY LEDO_PHYO output signal Open

Output Buffer (3.3V) 3mA
PHY1 _LEDO (0] GbE-PHY LEDO_PHY1 output signal Open

Output Buffer (3.3V) 3mA

R18UZ0O0O33EJO300 Rev.3.00
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2.5.3 External SRAM and External MCU Interface Pins
Pin Name 110 Interface Recommended Connection
when Not in Use
BUSCLK (0] Output buffer (3.3 V) 9 mA Open
CSZz0 1/10 I/0 buffer (3.3 V) 6 mA 50 kQ pull-up Open
A2-A20 1/0 I/0O buffer (3.3 V) 6 mA 50 kQ pull-down Open
D0-D15
RDZz I/0 I/O buffer (3.3 V) 6 mA 50 kQ pull-up Open
WRSTBZ
WRZ0, WRZ1
254 External Interrupt Input Pin
Pin Name 110 Interface Recommended Connection
when Not in Use
NMIZ Input Buffer (3.3 V) Schmitt in 50 kQ pull-up Connect to VDD (3.3 V)
2.5.5 CC-Link IE Field Pin
Pin Name 110 Interface Recommended Connection when Not in Use
CCI_CLK2_097M | Input buffer (3.3 V) Connect to GND
2.5.6 CC-Link Master (Intelligent Device Station) Pin
Pin Name 110 Interface Recommended Connection when Not in Use
CCM_CLK80M I Input buffer (3.3 V) Connect to GND

R18UZ0O0O33EJO300 Rev.3.00
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2.5.7 System Pins
Pin Name 1/0 Interface Recommended Connection when Not in Use
XT1 | Oscillator with EN Note
XT2 1/0
RSTOUTZ (0] Output buffer (3.3 V) 6 mA Open
RESETZ I Input buffer (3.3 V) Schmitt in Connect a reset signal since these pins are
PONRZ always used.
HOTRESETZ Connect to VDD (3.3 V)
OSCTH | Input buffer (3.3 V) Schmitt in, 50 kQ Set these pins according to the operating mode
JTAGSEL pull-down
PLL_VDD - PLL power supply (1.0 V) Connect to VDD (1.0 V)
PLL_GND - PLL power ground supply (GND) Connect to GND
VDD33 - I/0 power supply (3.3 V) Connect to VDD (3.3 V)
VDD10 - Internal power supply (1.0 V) Connect to VDD (1.0 V)
GND - Power supply ground voltage (GND) Connect to GND

Note: The pin connection differs depending on the setting of the OSCTH pin.
For details, see the R-IN32M4-CL2 Series User’s Manual (Board design edition).

May 31, 2024

2.5.8 Trace Pins
Pin Name 110 Interface Recommended Connection
when Not in Use
TRACECLK (0] Output buffer (3.3 V) 6 mA Open
TRACEDATAS- I/0 Programmable I/O buffer (3.3 V) (6 mA) 50 kQ pull-up
TRACEDATAO
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2.5.9 Test Pins
Pin Name 1/0 Interface Required Connection when Not in Use

TMODEO-TMODE2 | | Input buffer (3.3 V) Schmitt in, 50 kQ pull-down | Connect to GND

TMS I/O I/O buffer (3.3 V) 6mA, 25 kQ pull-up Open

TDI I Input buffer (3.3 V), 25 kQ pull-up Open

TDO (0] 3-state output buffer (3.3 V) 6mA Open

TRSTZ I Input buffer (3.3 V), Schmitt in, 50 kQ pull-up Open

TCK I Input buffer (3.3 V), 25 kQ pull-up Open

TMC1 I (TMC1) input buffer (3.3 V) for TMC terminal Connect to GND

TMC2 I (TMC2) input buffer (3.3 V) for TMC terminal Connect to GND
TEST1 I Renesas test signal Connect to GND
TEST2 I/O Renesas test signal Open

TEST3 I Renesas test signal Connect to VDD (3.3 V)
TEST4 I/O Renesas test signal Open

TESTS I/O Renesas test signal Open

TEST6 I Renesas test signal Connect to GND

2.5.10 Operating Mode Setting Pins

Pin Name 1/0 Interface Recommended Connection
when Not in Use
BOOTO, BOOT1 | Input buffer (3.3 V) Schmitt in Set these pins according to the
MEMIFSEL operating mode
BUS32EN
HIFSYNC
HWRZSEL
MEMCSEL
ADMUXMODE

2.5.11 ADC Pins

Pin Name I/0 Interface Recommended Connection
when Not in Use

AINO-AIN7 | Analog Open

AVREFP Connect to VDD (3.3 V)
AVREFM Connect to GND

AVDD Connect to VDD (3.3 V)

AGND Connect to GND
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3. Memory Maps

FFFF FFFFH

E000 0000H

Cortex-M4
System level area
(512 Mbytes)

/400A FFFFH

400A 8000H

DFFF FFFFH

4400 0000H]

Reserved

43FF FFFFH

Bitband alias area

400A 4800H

Reserved

Synchronous burst MEMC
control registers (8 Kbytes)

Reserved

CC-Link (master/slave)
Bridge control registers (1 Kbyte)

CC-Link IE Field Network
Bridge control registers (1 Kbyte)

Reserved

EXT port
(1 Kbyte)

Real Time port
(1 Kbyte)

GPIO
(1 Kbyte)

DMA controller RTPORT
control registers area (1 Kbyte)

DMA controller
control registers area (1 Kbyte)

Serial flash ROM
memory controller
control registers area (1 Kbyte)

Asynchronous SRAM MEMC
control registers area (1 Kbyte)

Reserved

QINT BUFID
(4 Kbytes)

Giga bit Ether
(4 Kbytes)

HW-RTOS
(64 Kbytes)

(32 Mbytes) 400A 4400H
4200 0000H
£ B 400A 4000H
Reserved
4014 0000H
4013 FFFFH CC-Link IE field 400A 3800H
(intelligent device station)
400A 3400H
4010 0000H area (256 Kbytes)
400F COOOH Reserved 400A 3000H
400F BFFFH| cc-Link remote device station
400F BOOOH area (4 Kbytes) 400A 2C00H
400F AFFFH CC-Link Master 1/0
400F AOOOH area (4 Khytes) 400A 2800H
400F 9FFFH CC-Link Master memory
400F 8000H area (8 Kbytes) 400A 2400H
400A 2000H
Reserved 4009 2000H
System area
4009 1000H
400B 0000H 4009 0000H
400A FFFFH AHB peripheral registers
4008 0000H gl GRS 4008 0000H
4007 FFFFH[™ ApB peripheral registers
4000 0000H Area (512 Kbytes)
Reserved
22FF FFFFH

Bitband alias area

T (16 Mbytes)
2200 0000H
2008 0000H Reserved
2007 FFFFH
Data RAM area
512 Kbytes)
2000 0000H ¢ ytes)
1FFF FFFFH

1000 0000H

External memory area
(256 Mbytes)

OFFF FFFFH

0800 0000H

Buffer memory space
(128 Mbytes)

040C 0000H

Reserved

040B FFFFH

0400 0000H

Instruction RAM area
(768 Kbytes)

iCode and dCode area

03FF FFFFH

Serial flash ROM area

32 Mbytes;
0200 0000H ( 5=
000C 0000H Reserved
000B FFFFH
Instruction RAM mirror
area""* (768 Kbytes)
0000 0000H

Figure 3.1 Entire Memory Map

Note: The addresses of the instruction RAM mirror area (768 Kbytes) where access actually occurs

will change according to the selected boot mode. For details, see section 5.3, Memory MAP in
Each Boot Mode, in the R-IN32M4-CL2 User’s Manual: Peripheral Modules.
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400B 0000H
400A FFFFH

4008 0000H
4007 FFFFH

4000 0000H

/\/

Reserved

(192 Kbytes)

AHB peripheral registers area | ;

APB peripheral registers area
(512 Kbytes)

Reserved

4007 FFFFH

4007 0000H

4004 0000H

4002 0000H

4001 0000H

4000 OEOOH

4000 0DOOH

4000 0COOH

4000 0800H

4000 0700H

4000 0600H

4000 0500H

4000 0400H

4000 0300H

4000 0200H

4000 0100H

4000.0000H

ETHER SWITCH control
registers area (64 Kbytes)

Reserved

CANL1 area
(128 Kbytes)

CANO area
(128 Kbytes)

System registers area
(64 Kbytes)

Reserved

ADC
(128 bytes)

PIC
(256 bytes)

Reserved

TAPA
(64 bytes)

Timer 1 (TAUD)
(1 Kbyte)

Reserved

Watchdog timer
(16 bytes)

lc1
(256 bytes)

11co
(256 bytes)

UART1
(256 bytes)

UARTO
(256 bytes)

csil
(256 bytes)

CslIo
(256 bytes)

Timer 0 (TAUJ2)
(256 bytes)

Figure 3.2 Memory Map (APB Peripheral Registers Area)
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" 1FFF FFFFH

1C00 0000H

CSZ3 area
(64 Mbytes)

— 1BFF FFFFH
Reserved CSZ2 area
2008 0000H
2007 FFFFH (64 Mbytes)
Data RAM area 1800 0000H
2000 0000 (512 Kbytes) 17FF FFFFH
H
1FFF FFFFH CSZ1 area
1 Externalmemory area | (64 Mbytes)
T (256 Mbytes) T 1400 0000H
1000 0000H 13FF FFFFH
OFFF FFFFH
l  Buffermemoryarea | %Zfiloba:ea
T (128 Mbytes) T 0 e ( ytes)
0goooooOHf b T 1000 0000H
Reserved
Figure 3.3 Memory Map (External Memory Area)
<" 400F AFFFH
Reserved
400F A37FH
CC-Link Master I/O
area (4 Kbytes)
400F A100H
Reserved
400F 9CFFH

400F BFFFH

—

Reserved

400F 9000H

400F 8CO0H

CC-Link Master memory area
receive buffer (3328 bytes)

Reserved

CC-Link Master memory area
PAT1 (256 bytes)

Reserved

CC-Link remote device station 400F 8B9BH | c_Link Master EOEeE
400F BOOOH e i) 400F 8800H| transmit buffer 2 (924 bytes)
400F AFFFH . Reseivad

cc_Lml&’ﬁStf y |)/o 400F 84FFH[ cc| ink Master memory area
area ytes,
400F AOOOH 400F 8400H PATO (256 bytes)
400F 9FFFH ) Reserved
ceLink N('gséir tme)mory 400F 839BH| cC-Link Master memory area
area ytes N
400F 8000H 400F 8000H | transmit buffer 1 (924 bytes)

Reserved

Figure 3.4 Memory Map (CC-Link Master Area)
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Internal SRAM space

1F FFFFH T
CC-Link IE Field 13 FFFFH
(intelligent device station) 2 Mbytes
area (256 Kbytes) 10 0000H
00 0000H l
MCU space Internal AHB space
Y 1F FFFFH Y
Data RAM area 1
512 Kbytes) T
18 0000H ¢ yies)
17 FFFFH 4017 FFFFH
Reserved Reserved
14 0000H 4014 0000H
13 FFFFH CC-Link IE Field
(intelligent device station)
10 0000H area (256 Kbytes) <
OF FFFFH HOSTIF registers area
OF FFOOH (e i)
400F FFOOH
OF COOOH Rescived Resened 400F CO00H
OF BFFFH [ cc.Link remote device station CC-Link remote device station | 400F BFFFH
OF BOOOH area (4 Kbytes) area (4 Kbytes) 400F BOOOH
OF AFFFH CC-Link Master /0 CC-Link Master /0 400F AFFFH
OF AOOOH area (4 Kbytes) area (4 Kbytes) 400F AOOOH
2Mbytes  OF OFFFH [ e jnk Master memory CC-Link Master memory | 400F 9FFFH
OF 8000H area (8 Kbytes) area (8 Kbytes) 400F 8000H
Reserved
Reserved 400F 0000H
400E FFFFH 4 Gbytes
400E 0000H
0D FFFFH System registers area 1
0D 0000H (64 Kbytes)
0C FFFFH AHB peripheral registers AHB peripheral registers 400A FFFFH
oc 30001 | area"** (upper 52 Kbytes) area"”** (upper 52 Kbytes) | 400a 3000H
0C 0000H Resened <
0B FFFFH Instruction RAM mirror
area*? System registers area 4001 FFFFH
Y 00 0000H (768 Kbytes) (641Kbytes) 4001 0000H
2007 FFFFH
Data RAM area
(512 Kbytes)
2000 0000H
000C 2FFFH
Resened 000C 0000H
Instruction RAM mirror [ 000B FFFFH
areaND!EZ
(768 Kbytes) 0000 0000H Y

Figure 3.5 External MCU Interface Space

Notes 1. The upper 52 Kbytes of the AHB peripheral registers area covers the range from the GPIO area
to the synchronous burst memory controller control registers. For details, see Figure 3.1,

Entire Memory Map.

2. The addresses of the instruction RAM mirror area (768 Kbytes) where access actually occurs
will change according to the selected boot mode, as shown in the table below. For details, see
section 5.3, Memory Map in Each Boot Mode, and section 4, Bus Architecture, in the

R-IN32M4-CL2 User’s Manual: Peripheral Modules.

BOOT1 BOOTO Boot Mode Access Destination Area Remarks
0 0 External memory boot — External MCU interface is
disabled

0 1 External serial flash Reserved Access disabled
ROM boot
External MCU boot Instruction RAM area —

1 Instruction RAM boot Instruction RAM area Enabled only for debugging
R18UZ0033EJO300 Rev.3.00 REN ESANAS Page 54 of 157

May 31, 2024




R-IN32M4-CL2 User's Manual

4. Exception Handling

4. Exception Handling

The R-IN32M4 uses the interrupt controller of Cortex-M4.
For Cortex-M4 exception handling operations, see the following Arm website.
http://infocenter.arm.com/help/index.jsp?topic=/com.arm.doc.set.cortexm/index.html

4.1 List of Exceptions

Exception numbers 1 to 15 are system exceptions for the Cortex-M4 CPU. Interrupts from the internal
hardware of the R-IN32M4 and external pins are assigned to exception number 16 and higher exception

numbers.
Exception Exception Type Priority Description
No.
1 Reset -3 (highest) - Input on the reset pins (RESETZ, PONRZ, HOTRESETZ)
- Reset by the watchdog timer
- Setting the SYSRESETREQ bit in NVIC of the Cortex-M4
CPUto 1
- Reset by the SYSRESET register
2 NMI -2 - Input on the NMI pin
- Generation of NMI by the watchdog timer
3 Hard fault -1 All classes of exceptions that no other exception handler
can handle.
Used to call up a response to a fault.
4 Memory management Programmable Exception from the MPU
fault
5 Bus fault Programmable Bus error in access through the bus to the area outside the
scope of management by the MPU
6 Usage fault Programmable Error in instruction execution, including the execution of an
undefined instruction
7-10 Reserved - -
11 SVCall Programmable System service call by an SVC instruction
12 Debug monitor Programmable Debug monitor
13 Reserved - -
14 PendSV Programmable Request for system service that can be kept pending
15 SysTick Programmable Indication from the system timer
16- R-IN32M4-CL2 specific Programmable Interrupt from the internal hardware of the R-IN32M4-CL2

interrupt

and external pins

R18UZO0O33EJO300 Rev.3.00
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4.2 List of Interrupts

The interrupts below are the exceptions (interrupts) with exception numbers 16 and higher, which are assigned
to the NVIC of the Cortex-M4 CPU.

In the R-IN32M4-CL2, interrupts from the internal hardware and external pins are connected not only to the
NVIC of the Cortex-M4 but also to the internal hardware real-time OS (HW-RTOS), trigger for starting the
internal DMA controllers (common to both the general-purpose DMAC and real-time port DMAC), and timers.

The R-IN32M4-CL2 supports the following interrupts.
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Table 4.1 List of Interrupts

(1/4)
Excep- Connected to :
tion Name Interrupt Source HW- R-eal Timer
No. NVIC RTOS DMAC | Time | TAUJ2
Port | /TAUD
16 INTTAUJ2I0 TAUJ2 channel O interrupt v v v v v
17 INTTAUJ2I1 TAUJ2 channel 1 interrupt v v v v v
18 INTTAUJ2I2 TAUJ2 channel 2 interrupt v v v v v
19 INTTAUJ2I3 TAUJ2 channel 3 interrupt v v v v v
20 INTUAJOTIT UARTJO transmission interrupt v v v v v
21 INTUAJOTIR UARTJO reception interrupt v v v v v
22 INTUAJLTIT UARTJ1 transmission interrupt v v v v v
23 INTUAJLITIR UARTJ1 reception interrupt v v v v v
24 INTCSIHOIC CSIHO communication status interrupt v v v v v
25 INTCSIHOIR CSIHO reception status interrupt v v v v v
26 INTCSIHOIJC CSIHO job completion interrupt v v v v v
27 INTCSIH1IC CSIH1 communication status interrupt v v v v v
28 INTCSIH1IR CSIH1 reception status interrupt v v v v v
29 INTCSIH1IJC CSIH1 job completion interrupt v v v v v
30 INTIICBOTIA IICBO data transmission/reception interrupt v v v v v
31 INTIICB1TIA IICB1 data transmission/reception interrupt v v v v v
32 INTFCNOREC | FCNO reception completion interrupt v v v v v
33 INTFCNOTRX | FCNO transmission completion interrupt v v v v v
34 INTFCNOWUP | FCNO sleep and wakeup/transmission v v v v v
suspension interrupt
35 INTFCN1REC | FCNZ1 reception completion interrupt v v v v v
36 INTFCN1TRX | FCNL1 transmission completion interrupt v v v v v
37 INTFCN1IWUP | FCNL1 sleep and wakeup/transmission v v v v v
suspension interrupt
38 INTDMAOQO General DMAC channel 0 transfer completion v v v v v
interrupt
39 INTDMAO1 General DMAC channel 1 transfer completion v v v v v
interrupt
40 INTDMAOQ2 General DMAC channel 2 transfer completion v v v v v
interrupt
41 INTDMAO3 General DMAC channel 3 transfer completion v v v v v
interrupt
42 INTRTDMA Real-time port DMAC transfer completion v v v v v
interrupt
43 INTTAUDIO TAUD channel 0 interrupt v v v v v
44 INTTAUDI1 TAUD channel 1 interrupt v v v v v
45 INTTAUDI2 TAUD channel 2 interrupt v v v v v
v: Connectable - Not used

R18UZO0O33EJO300 Rev.3.00
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(2/14)
Excep- Connected to .

tion Name Interrupt Source HW- Rgal Timer
No. NVIC RTOS DMAC | Time | TAUJ2

Port | /TAUD
46 INTTAUDI3 TAUD channel 3 interrupt v v v v v
47 INTTAUDI4 TAUD channel 4 interrupt v v v v v
48 INTBUFDMA Inter-buffer DMA transfer completion interrupt v v v v v
49 INTETHPHYO Gigabit Ethernet PHY Port0 interrupt v v v v v
50 INTETHPHY1 Gigabit Ethernet PHY Port1 interrupt v v v v v
51 INTETHMIICMP | Ethernet MII management access completion v v v v v

interrupt
52 INTETHPAUSEC | Ethernet pause packet transmission completion v v v v v
MP interrupt
53 INTETHTXCMP | Ethernet transmission completion interrupt v v v v v
54 INTETHSW Ethernet SWITCH Timer interrupt v v v v v
55 INTETHSWDLR | Ethernet SWITCH DLR interrupt v v v v v
56 INTETHSWSYNC | Ethernet SWITCH SYNC interrupt v v v v v
57 INTETHRXFIFO | RX FIFO overflow interrupt v v - - -
58 INTETHTXFIFO | TX FIFO underflow interrupt v v - - -
59 INTETHRXDMA | Ethernet MACDMA reception completion interrupt v v v v v
60 INTETHTXDMA | Ethernet MACDMA transmission completion interrupt v v v v v
61 INTMACDMARX | Receive frame successful interrupt v v v v v
FRM

62 - Reserved - - - - -
63 INTPZ0 INTPZO input v v v v v
64 INTPZ1 INTPZ1 input v v v v v
65 INTPZ2 INTPZ2 input v v v v v
66 INTPZ3 INTPZ3 input v v v v v
67 INTPZ4 INTPZ4 input v v v v v
68 INTPZ5 INTPZS5 input v v v v v
69 INTPZ6 INTPZ6 input v v v v v
70 INTPZ7 INTPZ7 input v v v v v
71 INTPZ8 INTPZ8 input v v v v v
72 INTPZ9 INTPZ9 input v v v v v
73 INTPZ10 INTPZ10 input v v v v v
74 INTPZ11 INTPZ11 input/TAUD channel 5 interrupt Not v v v v v
75 INTPZ12 INTPZ12 input/TAUD channel 6 interrupt No© v v v v v
76 INTPZ13 INTPZ13 input/TAUD channel 7 interrupt Not v v v v v
77 INTPZ14 INTPZ14 input/ TAUD channel 8 interrupt N v v v v v

v Connectable

: Not used

Note: This is selected by the INTSEL register.

For details, see section 25.19, INTPZ/Timer interrupt Select Register (INTSEL), in the

R-IN32M4-CL2 User’s Manual: Peripheral Modules.
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(3/14)
Excep- Connected to .
tion Name Interrupt Source HW- Rgal Timer
No. NVIC RTOS DMAC | Time | TAUJ2
Port | /TAUD
78 INTPZ15 INTPZ15 input/TAUD channel 9 interrupt Not v v v v v
79 INTPZ16 INTPZ16 input/TAUD channel 10 interrupt No© v v v v v
80 INTPZ17 INTPZ17 input/TAUD channel 11 interrupt Nt v v v v v
81 INTPZ18 INTPZ18 input/TAUD channel 12 interrupt No© v v v v v
82 INTPZ19 INTPZ19 input/TAUD channel 13 interrupt No© v v v v v
83 INTPZ20 INTPZ20 input/TAUD channel 14 interrupt Not v v v v v
84 INTPZ21 INTPZ21 input/ TAUD channel 15 interrupt No© v v v v v
85 INTPZ22 INTPZ22 input/peak interrupt (TAPA) Note v v v v v
86 INTPZ23 INTPZ23 input/trough interrupt (TAPA) Note v v v v v
87 INTPZ24 INTPZ24 input v v v v v
88 INTPZ25 INTPZ25 input v v v v v
89 INTPZ26 INTPZ26 input v v v v v
90 INTPZ27 INTPZ27 input v v v v v
91 INTPZ28 INTPZ28 input v v v v v
92 INTHWRTOS HW-RTOS interrupt v - - - -
93 INTBRAMERR Buffer RAM area access error interrupt v v - - -
94 INTIICBOTIS IICBO status interrupt v v - - -
95 INTICBI1TIS IICB1 status interrupt v v - - -
96 INTWDTA WDT alarm interrupt v v - - -
(including the 75% of timeout interrupt)
97 INTSFLASH Serial flash ROM controller error interrupt v v - - -
98 INTUAJOTIS UARTJO status interrupt v v - - -
99 INTUAJLTIS UARTJ1 status interrupt v v - - -
100 INTCSIHOIRE CSIHO communication error interrupt v v - - -
101 INTCSIH1IRE CSIH1 communication error interrupt v v - - -
102 INTFCNOERR FCNO error detection interrupt v v - - -
103 INTFCN1ERR FCNL1 error detection interrupt v v - - -
104 INTDERRO General DMAC error response interrupt v v - - -
105 INTDERR1 Real-time port DMAC error response interrupt v v - - -
106 INTETHTXFIFOERR | TX-FIFO error interrupt v v - - -
107 INTETHRXERR | Ethernet reception frame error interrupt v v - - -
108 INTETHRXDERR | MACDMA reception error interrupt v v - - -
109 INTETHTXDERR | MACDMA transmission error interrupt v v - - -
110 INTBUFDMAERR | Internal buffer DMA error interrupt v v - - -

v Connectable

: Not used

Note: This is selected by the INTSEL register.
For details, see section 25.19, INTPZ/Timer interrupt Select Register (INTSEL), in the
R-IN32M4-CL2 User’s Manual: Peripheral Modules.
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(4/4)
Excep- Connected to .

tion Name Interrupt Source HW- R.eal Timer
No. NVIC RTOS DMAC | Time | TAUJ2

Port | /TAUD
111 |INTLEDOPHYO Gigabit Ethernet PHY LEDO_PHYO input interrupt v v v v v
112 |INTLEDOPHY1 Gigabit Ethernet PHY LEDO_PHY1 input interrupt v v v v v
113 - Reserved - - - - -
114 - Reserved - - - - -
115 |IRAMECCSEC Internal instruction RAM 1-hit ECC error correction v - - - -

interrupt
116 |DRAMECCSEC |Data RAM 1-hit ECC error correction interrupt v - - - -
117 |BRAMECCSEC | Buffer RAM 1-bit ECC error correction interrupt v - - - -
118 |IRAMECCDED Internal instruction RAM 2-bit ECC error detection v - - - -
interrupt

119 |DRAMECCDED | Data RAM 2-hit ECC error detection interrupt v - - - -
120 |BRAMECCDED | Buffer RAM 2-bit ECC error detection interrupt v - - - -
121 - Reserved - - - - -
122 - Reserved - - - - -
123 | INTCCINMIZ CC-Link IE Field NMIZ interrupt v v v v v
124 | INTCCIWDTZ CC-Link IE Field WDTZ interrupt v v v v v
125 | INTCCIINTZ CC-Link IE Field INTZ interrupt v v v v v
126 | INTCCICLKLOSSZ | CC-Link IE Field CLKLOSSZ interrupt v v v v v
127 - Reserved - - - - -
128 - Reserved - - - - -
129 - Reserved - - - - -
130 - Reserved - - - - -
131 - Reserved - - - - -
132 | INTCCSIRZ CC-Link IRZ interrupt v v v v v
133 | INTCCSREFSTB | CC-Link REFSTB interrupt v v v v v
134 | INTCCSMON3 CC-Link MONS interrupt v v v v v
135 - Reserved - - - -
136 - Reserved - - - - -
137 | INTGBEPHYFLF | Gigabit Ethernet PHY FASTLINK_FAIL interrupt| v - - -
138 | INTLED1PHYO Gigabit Ethernet PHY LED1_PHYO input interrupt v v v v v
139 | INTLED1PHY1 Gigabit Ethernet PHY LED1_PHY1 input interrupt v v v v v
140 | INTLED2PHYO Gigabit Ethernet PHY LED2_PHYO input interrupt v v - - -
141 | INTLED2PHY1 Gigabit Ethernet PHY LED2_PHY1 input interrupt v v - - -
142 | INTFPU FPU interrupt v v - - -
143 | INTADC AD conversion completion interrupt v v v v v

v Connectable

: Not used
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5.

Peripheral Modules

For details of the following peripheral modules, refer to the R-IN32M4-CL2 User’'s Manual: Peripheral Modules.

Clocks and resets

CPU and internal RAMs
Bus structure

Boot procedure
Hardware real-time OS
Gigabit Ethernet PHY
Gigabit Ethernet MAC
Ethernet switch

Asynchronous SRAM memory controller (ROM/RAM)

Synchronous burst access memory controller
External MCU interface

Serial flash ROM memory controller

DMA function

32-bit timer array unit (TAUJ2)

16-bit timer array unit (TAUD)

Motor control (TAPA/PIC)

Window watchdog timer A (WDTA)
Asynchronous serial interface J (UARTJ)
Clocked serial interface H (CSIH)

12C bus (IICB)

CAN controller (FCN)

10-bit A/D converter

CC-Link interface

System registers (APB peripheral registers area)
Debugging
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6. CC-Link IE Field

The outline specifications of the CC-Link IE Field are as follows.
For detailed specifications on the CC-Link IE Field, see the following CC-Link Partner Association website.

http://www.cc-link.org/eng/cclink/cclinkie/index.html

Table 6.1 Outline Specifications of CC-Link IE Field

Item Specification
Ethernet standard IEEE802.3ab (1000BASE-T) compliant
Transfer rate 1 Gbps
Topology Line, star, ring

Maximum number of connected units 254 modules

Maximum station-to-station distance

100 m

6.1 CC-Link IE Field Control Registers

These control registers are used to adjust the timing for access to the CC-Link IE Field by the CPU.

Table 6.2 Overview of the Bus Control Registers

Register Name Symbol Address
CC-Link IE Field bus size control register CIEBSC 400A 4004H
CC-Link IE Field bus bridge control register CIESMC 400A 4008H
CC-Link IE Field clock gate register CIECLKGTD BASE + 0938H

R18UZO0O33EJO300 Rev.3.00
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6.1.1 CC-Link IE Field Bus Size Control Register (CIEBSC)

The CIEBSC register is for setting the data bus width for access to the CC-Link IE Field. When using the
CC-Link IE Field, set the bits of this register to 0000 FFFFH.

e Access This register can be read and written in 32-bit units.

31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16 15 14 13121110 9 8 7 6 5 4 3 2 1 O Address
w|is|m|N|—|o 400A 4004H
0|0|2|0|0|0|3|3|5]38]8|3|3]|3|8|3

CIEBSC |[0|o0|0|0|0|0|0O|O|O|O|O|O|O|O|O|0|D|D|D|R|D|lO|O| D Dl dla|la|a|al Initalvalue
D|0|G0|o0505 00005000000
G|0|G|0|G|0|6|0|6|G|G|G|o|Glo|G| 0000 FRFFH

R/W 0 00OOOOOO OO OGO OGO OO O 0O 0 O RWRWRWRWRWRWRMWRMWRWR/WRWRWRWRWR/WR/W

Bit Position | Bit Name Description
15t0 0 CIEBSC15-0 | Set these bits to FFFFH.
6.1.2 CC-Link IE Field Bus Bridge Control Register (CIESMC)

The CIESMC register is used for access control. When using the CC-Link IE Field, be sure to set the bits of this
register to 0000 0050H.

e Access This register can be read and written in 32-bit units.
31 30 29 28 27 26 25 24 23 222120 19 18 17 16 151413121110 9 8 7 6 5 4 3 2 1 0 Address
400A 4008H
I M(N|[HO
Al | A A [ A [ H D[RO N|O|O|IIT|IM|N|H[O .
ololojolo|olololo|olololo|o|o|Cf| Initial value
CIESMC |0|(0|0|0|0|0|0O|0O|0O|0O 000000 |I=ZI=Z|I=ZIZ|IZ|IZ|IZ|=ZI=|=2|=2(=(=(==|=
NN INNININNINININININnn|n|lun
Ll L L L Ly L L Ly L Ll ol il ulf 0000 FFFFH
o|ojojojojojo|ojolojojololololo
R/W 0 00 0DO0OOO OO OO O OGOO OO0 0 0 O RWRWRWRWRMWRWRMWRMWRMWRMWRMWRWRWRMWRMWRW
Bit Position | Bit Name Description
15t00 CIESMC15-0| Set these bits to 0050H.
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6.1.3 CC-Link IE Field Clock Gate Register (CIECLKGTD)

The CIECLKGTD register is used to temporarily stop supply of the bus clock signal. This is to prevent the
generation of a clock glitch when switching the bus clock signal from the CC-Link IE Field. Writing 1 to the
effective bit of this register stops supply of the clock signal and writing O to it causes supply to resume.
Before making the setting in the SRAM Bridge Select Register (SRAMBRSEL) to switch between the settings
to enable the SRAM bus path from the system bus (AHB) and to enable the SRAM bus path from an external
MCU, be sure to use this register to stop the bus clock signal. For details, see section 25.13, SRAM Bridge
Select Register (SRAMBRSEL), in the R-IN32M4-CL2 User's Manual: Peripheral Modules.

e Access This register can be read and written in 32-bit units.
31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16 151413121110 9 8 7 6 5 4 3 2 1 O Address
£ | BASE + 0938H
V] .
ClECLKGTD|0|0|0|0|0|0|0|0|0|0|0|0|O|0|O|O|O|O|O|O|O|O|O|O|O|O|O|O|O|O|0O|X| Initalvalue
O
w1 0000 0000H
o
R/W 0 000O0OOOOOOOOOOOO OO OO O OO OO OOOOOOO OGO ORW
Bit Position | Bit Name Description
0 CIECLKGTD |This bit stops supply of the bus clock signal in the CC-Link IE Field.
0: Operating
1: Stopped
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6.2 Usage Notes

On the CC-Link IE Field in the R-IN32M4-CL2, the watch dog time (WDT) counting in the CC-Link IE Field
starts after the reset is released. Therefore, it is necessary to stop the WDT operation during initialization in
program when the CC-Link IE Field is not used. Also, when using the debugger, it is necessary to stop the
WDT in the CC-Link IE Field by the setup macro.
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7. Port Functions

7.1 Features

® |/O port pins: 106
® Multiplexed with 1/O pin functions of peripheral modules
® Input or output can be specified in bit units.

Cautions 1. Switching from a signal for a peripheral module that is multiplexed with a port pin to port
mode by changing the multiplexed function might lead to a spike, depending on the state
of the pin at the time.

The following general countermeasure for spikes should therefore be implemented in
software.
® Switch the pin function while the peripheral module is stopped.
® |f the multiplexed pin function in use is an interrupt signal, clear the interrupt request
flag and then remove masking of the interrupt.
® Only switch the mode after the output value is fixed.
2. Do not externally apply an intermediate voltage to input buffers because these buffers do

not implement through-current countermeasures.
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7.2 Port Configuration

The R-IN32M4-CL2 incorporates twelve 8-bit ports and one 10-bit port (EXTP). Nine are general-purpose ports
(including EXTP) and four are for real-time control.
Input or output can be specified for ports in 1-bit units. The basic structure of ports is the 8-bit unit, but ports
POx to P3x, P4x to P7x, RPOx to RP3x (x = 0 to 7), and EXTPO to EXTP9 can also be grouped to enable
reading and writing in 32-bit units. The real-time port pins (RP00 to RP37) can be used for input and output in

synchronization with interrupt signals.

Each port has the registers listed below, which are used to make the 1/O settings and to select and specify the
multiplexed functions of the port pins. Figure 7.1 shows the basic circuit configuration of port registers and a

port pin.

Register Name

Application and Operation

Read

Write

Port registers (Pn, RPm, EXTPp)

Used to read the value of the output
latch.

Used to set a value to the output
latch.

Port mode registers
(PMn, RPMm, EXTPMp)

Used to read whether the port is in
input or output mode.

Used to set the port to input or output
mode.

Port mode control registers
(PMCn, RPMCm, EXTPMCp)

Used to read whether the port pins
are selected as port pins or as
multiplexed function pins.

Used to select whether the port pins
are used as port pins or as
multiplexed function pins.

Port function control registers
(PFCn, RPFCm, EXTPFCp)

Port function control expansion
registers
(PFCEn, RPFCEm, EXTPFCEp)

Used to read which function is selected
for the multiplexed pin.

Used to select the function of the

multiplexed pin.

Port pin input registers
(PINn, RPINm, EXTPINp)

Used to read the input level of the
port pin.

Cannot be written.

Caution: Operation is not guaranteed if an unsupported function is allocated to the multiplexed pin.

For example, if multiplexed function 2 is allocated to the POO pin, which does not support

multiplexed function 2, operation does not proceed correctly. For the allocation of

multiplexed pins, see section 7.4, List of Selectable Multiplexed Functions.

Remark: n=0to7; m=0to3;p=0to 1
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PMC

initial value

Write PMC

Inactive level of

multiplexed function 0

Inactive level of

multiplexed function 1

Inactive level of

multiplexed function 2

Inactive level of

ﬂ— Input multiplexed function 0

multiplexed function 3

Input/output attribute of

multiplexed function O

Input/output attribute of

multiplexed function 1

Input/output attribute of

multiplexed function 2

Input/output attribute of

multiplexed function 3

Read PMC

PMCmn

OUUU

Write PFCE

Read PFCE

PFCEmn ——¢

PFCE initial vaxlue—T
PFC initial valuej

5584

Input multiplexed function 1

Input multiplexed function 2

Input multiplexed function 3

Output multiplexed function 0

Output multiplexed function 1

Output multiplexed function 2

Output multiplexed function 3

Write PFC_
@ Read PFC PFCmn
I |=
<
- Read PIN PINmA | - Y1 T
Write Port
___Read Port pmn A —© Pmn
Write PM__ EN
Read PM PMmn
_

Figure 7.1 Basic Circuit Configuration of Ports
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7.3 List of Registers

@)
Register Name Symbol Address
Port register 0 (8 bits) POB 400A 3000H
Port register 1 (8 bits) P1B 400A 3001H
Port register 2 (8 bits) P2B 400A 3002H
Port register 3 (8 bits) P3B 400A 3003H
Port register 4 (8 bits) P4B 400A 3004H
Port register 5 (8 bits) P5B 400A 3005H
Port register 6 (8 bits) P6B 400A 3006H
Port register 7 (8 bits) P7B 400A 3007H
Port register 0 (16 bits) POH 400A 3000H
Port register 2 (16 bits) P2H 400A 3002H
Port register 4 (16 bits) P4H 400A 3004H
Port register 6 (16 bits) P6H 400A 3006H
Port register 0 (32 bits) POW 400A 3000H
Port register 4 (32 bits) P4AW 400A 3004H
Port mode register 0 (8 bits) PMOB 400A 3010H
Port mode register 1 (8 bits) PM1B 400A 3011H
Port mode register 2 (8 hits) PM2B 400A 3012H
Port mode register 3 (8 bits) PM3B 400A 3013H
Port mode register 4 (8 bits) PM4B 400A 3014H
Port mode register 5 (8 bits) PM5B 400A 3015H
Port mode register 6 (8 bits) PM6B 400A 3016H
Port mode register 7 (8 hits) PM7B 400A 3017H
Port mode register 0 (16 bits) PMOH 400A 3010H
Port mode register 2 (16 bits) PM2H 400A 3012H
Port mode register 4 (16 bits) PM4H 400A 3014H
Port mode register 6 (16 bits) PM6H 400A 3016H
Port mode register 0 (32 bits) PMOW 400A 3010H
Port mode register 4 (32 bits) PM4W 400A 3014H
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217)
Register Name Symbol Address
Port mode control register 0 (8 bits) PMCOB 400A 3020H
Port mode control register 1 (8 bits) PMC1B 400A 3021H
Port mode control register 2 (8 bits) PMC2B 400A 3022H
Port mode control register 3 (8 bits) PMC3B 400A 3023H
Port mode control register 4 (8 bits) PMC4B 400A 3024H
Port mode control register 5 (8 bits) PMC5B 400A 3025H
Port mode control register 6 (8 bits) PMC6B 400A 3026H
Port mode control register 7 (8 bits) PMC7B 400A 3027H
Port mode control register 0 (16 bits) PMCOH 400A 3020H
Port mode control register 2 (16 bhits) PMC2H 400A 3022H
Port mode control register 4 (16 bits) PMC4H 400A 3024H
Port mode control register 6 (16 bits) PMC6H 400A 3026H
Port mode control register 0 (32 bits) PMCOW 400A 3020H
Port mode control register 4 (32 bits) PMC4W 400A 3024H
Port function control register 0 (8 bits) PFCOB 400A 3030H
Port function control register 1 (8 bits) PFC1B 400A 3031H
Port function control register 2 (8 bits) PFC2B 400A 3032H
Port function control register 3 (8 bits) PFC3B 400A 3033H
Port function control register 4 (8 bits) PFC4B 400A 3034H
Port function control register 5 (8 bits) PFC5B 400A 3035H
Port function control register 6 (8 bits) PFC6B 400A 3036H
Port function control register 7 (8 bits) PFC7B 400A 3037H
Port function control register 0 (16 bits) PFCOH 400A 3030H
Port function control register 2 (16 bits) PFC2H 400A 3032H
Port function control register 4 (16 bits) PFC4H 400A 3034H
Port function control register 6 (16 bits) PFC6H 400A 3036H
Port function control register 0 (32 bits) PFCOW 400A 3030H
Port function control register 4 (32 bits) PFC4W 400A 3034H
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(3/7)
Register Name Symbol Address
Port function control expansion register 0 (8 bits) PFCEOB 400A 3040H
Port function control expansion register 1 (8 bits) PFCE1B 400A 3041H
Port function control expansion register 2 (8 bits) PFCE2B 400A 3042H
Port function control expansion register 3 (8 bits) PFCE3B 400A 3043H
Port function control expansion register 4 (8 hits) PFCE4B 400A 3044H
Port function control expansion register 5 (8 bits) PFCESB 400A 3045H
Port function control expansion register 6 (8 bits) PFCE6B 400A 3046H
Port function control expansion register 7 (8 bits) PFCE7B 400A 3047H
Port function control expansion register 0 (16 bits) PFCEOH 400A 3040H
Port function control expansion register 2 (16 bhits) PFCE2H 400A 3042H
Port function control expansion register 4 (16 bits) PFCE4H 400A 3044H
Port function control expansion register 6 (16 bhits) PFCE6H 400A 3046H
Port function control expansion register 0 (32 bits) PFCEOW 400A 3040H
Port function control expansion register 4 (32 bits) PFCE4W 400A 3044H
Port pin input register 0 (8 bits) PINOB 400A 3050H
Port pin input register 1 (8 bits) PIN1B 400A 3051H
Port pin input register 2 (8 bits) PIN2B 400A 3052H
Port pin input register 3 (8 bits) PIN3B 400A 3053H
Port pin input register 4 (8 bits) PIN4B 400A 3054H
Port pin input register 5 (8 bits) PIN5B 400A 3055H
Port pin input register 6 (8 bits) PIN6B 400A 3056H
Port pin input register 7 (8 bits) PIN7B 400A 3057H
Port pin input register 0 (16 bits) PINOH 400A 3050H
Port pin input register 2 (16 bits) PIN2H 400A 3052H
Port pin input register 4 (16 bits) PIN4H 400A 3054H
Port pin input register 6 (16 bits) PIN6H 400A 3056H
Port pin input register 0 (32 bits) PINOW 400A 3050H
Port pin input register 4 (32 bits) PIN4AW 400A 3054H
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417)
Register Name Symbol Address
RT port register 0 (8 bits) RPOB 400A 3400H
RT port register 1 (8 bits) RP1B 400A 3401H
RT port register 2 (8 bits) RP2B 400A 3402H
RT port register 3 (8 bits) RP3B 400A 3403H
RT port register 0 (16 bits) RPOH 400A 3400H
RT port register 2 (16 bits) RP2H 400A 3402H
RT port register 0 (32 bits) RPOW 400A 3400H
RT port mode register 0 (8 bits) RPMOB 400A 3410H
RT port mode register 1 (8 bits) RPM1B 400A 3411H
RT port mode register 2 (8 bits) RPM2B 400A 3412H
RT port mode register 3 (8 bits) RPM3B 400A 3413H
RT port mode register 0 (16 bits) RPMOH 400A 3410H
RT port mode register 2 (16 bits) RPM2H 400A 3412H
RT port mode register 0 (32 bits) RPMOW 400A 3410H
RT port mode control register 0 (8 bits) RPMCOB 400A 3420H
RT port mode control register 1 (8 bits) RPMC1B 400A 3421H
RT port mode control register 2 (8 bits) RPMC2B 400A 3422H
RT port mode control register 3 (8 bits) RPMC3B 400A 3423H
RT port mode control register 0 (16 bits) RPMCOH 400A 3420H
RT port mode control register 2 (16 bits) RPMC2H 400A 3422H
RT port mode control register 0 (32 bits) RPMCOW 400A 3420H
RT port function control register 0 (8 bits) RPFCOB 400A 3430H
RT port function control register 1 (8 bits) RPFC1B 400A 3431H
RT port function control register 2 (8 bits) RPFC2B 400A 3432H
RT port function control register 3 (8 bits) RPFC3B 400A 3433H
RT port function control register 0 (16 bits) RPFCOH 400A 3430H
RT port function control register 2 (16 bits) RPFC2H 400A 3432H
RT port function control register 0 (32 bits) RPFCOW 400A 3430H
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(5/7)
Register Name Symbol Address
RT port function control expansion register O (8 bits) RPFCEOB 400A 3440H
RT port function control expansion register 1 (8 bits) RPFCE1B 400A 3441H
RT port function control expansion register 2 (8 bits) RPFCE2B 400A 3442H
RT port function control expansion register 3 (8 bits) RPFCE3B 400A 3443H
RT port function control expansion register 0 (16 bits) RPFCEOH 400A 3440H
RT port function control expansion register 2 (16 bits) RPFCE2H 400A 3442H
RT port function control expansion register 0 (32 bits) RPFCEOW 400A 3440H
RT port pin input register O (8 bits) RPINOB 400A 3450H
RT port pin input register 1 (8 bits) RPIN1B 400A 3451H
RT port pin input register 2 (8 hits) RPIN2B 400A 3452H
RT port pin input register 3 (8 bits) RPIN3B 400A 3453H
RT port pin input register 0 (16 bits) RPINOH 400A 3450H
RT port pin input register 2 (16 bits) RPIN2H 400A 3452H
RT port pin input register 0 (32 bits) RPINOW 400A 3450H
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(6/7)
Register Name Symbol Address
EXT port register 0 (8 bits) EXTPOB 400A 3800H
EXT port register 1 (8 bits) EXTP1B 400A 3801H
EXT port register 0 (16 bits) EXTPOH 400A 3800H
EXT port register 0 (32 bits) EXTPOW 400A 3800H
EXT port mode register 0 (8 bits) EXTPMOB 400A 3810H
EXT port mode register 1 (8 bits) EXTPM1B 400A 3811H
EXT port mode register 0 (16 bits) EXTPMOH 400A 3810H
EXT port mode register 0 (32 bits) EXTPMOW 400A 3810H
EXT port mode control register 0 (8 bits) EXTPMCOB 400A 3820H
EXT port mode control register 1 (8 bits) EXTPMC1B 400A 3821H
EXT port mode control register 0 (16 bits) EXTPMCOH 400A 3820H
EXT port mode control register 0 (32 bits) EXTPMCOW 400A 3820H
EXT port function control register (8 bits) EXTPFCOB 400A 3830H
EXT port function control register (8 bits) EXTPFC1B 400A 3831H
EXT port function control register (16 bits) EXTPFCOH 400A 3830H
EXT port function control register (32 bits) EXTPFCOW 400A 3830H
EXT port function control expansion register 0 (8 bits) EXTPFCEOB 400A 3840H
EXT port function control expansion register 1 (8 bits) EXTPFCE1B 400A 3841H
EXT port function control expansion register 0 (16 bits) EXTPFCEOH 400A 3840H
EXT port function control expansion register 0 (32 bits) EXTPFCEOW 400A 3840H
EXT port pin input register 0 (8 bits) EXTPINOB 400A 3850H
EXT port pin input register 1 (8 bits) EXTPIN1B 400A 3851H
EXT port pin input register 0 (16 bits) EXTPINOH 400A 3850H
EXT port pin input register 0 (32 hits) EXTPINOW 400A 3850H
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(717)
Register Name Symbol Address
Buffer switching register POL DRCTLPOL 4001 0220H
Buffer switching register POH DRCTLPOH 4001 0224H
Buffer switching register P1L DRCTLP1L 4001 0228H
Buffer switching register P1H DRCTLP1H 4001 022CH
Buffer switching register P2L DRCTLP2L 4001 0230H
Buffer switching register P2H DRCTLP2H 4001 0234H
Buffer switching register P3L DRCTLP3L 4001 0238H
Buffer switching register P3H DRCTLP3H 4001 023CH
Buffer switching register PAL DRCTLPAL 4001 0240H
Buffer switching register P4H DRCTLP4H 4001 0244H
Buffer switching register P5L DRCTLP5L 4001 0248H
Buffer switching register P5H DRCTLP5H 4001 024CH
Buffer switching register P6L DRCTLP6L 4001 0250H
Buffer switching register P6H DRCTLP6H 4001 0254H
Buffer switching register P7L DRCTLP7L 4001 0258H
Buffer switching register P7H DRCTLP7H 4001 025CH
Buffer switching register RPOL DRCTLRPOL 4001 0260H
Buffer switching register RPOH DRCTLRPOH 4001 0264H
Buffer switching register RP1L DRCTLRP1L 4001 0268H
Buffer switching register RP1H DRCTLRP1H 4001 026CH
Buffer switching register RP2L DRCTLRP2L 4001 0270H
Buffer switching register RP2H DRCTLRP2H 4001 0274H
Buffer switching register RP3L DRCTLRP3L 4001 0278H
Buffer switching register RP3H DRCTLRP3H 4001 027CH
Buffer switching register EXTPOL DRCTLEXTPOL 4001 0280H
Buffer switching register EXTPOH DRCTLEXTPOH 4001 0284H
Buffer switching register EXTP1L DRCTLEXTPI1L 4001 0288H
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7.3.1 Port Registers (P, RP, EXTP)

The R-IN32M4-CL2 incorporates twelve 8-bit ports and one 10-bit port (EXTP). Nine are 3-state 1/O ports
(including EXTP) and four are for real-time control.

Input or output can be specified for ports in 1-bit units. The port registers are used for writing the output levels
for output port pins. When read, the value of the given port register is read. The PIN, RPIN, and EXTPIN
registers are used to read the levels on input pins.

Address Initial
7 6 5 4 3 2 1 0 value
POB P07 P06 P05 P04 P03 P02 P01 P00 400A 3000H 00H
P1B P17 P16 P15 P14 P13 P12 P11 P10 400A 3001H 00H
P2B P27 P26 P25 P24 P23 P22 P21 P20 400A 3002H 00H
P3B P37 P36 P35 P34 P33 P32 P31 P30 400A 3003H 00H
P4B P47 P46 P45 P44 P43 P42 P41 P40 400A 3004H 00H
P5B P57 P56 P55 P54 P53 P52 P51 P50 400A 3005H 00H
P6B P67 P66 P65 P64 P63 P62 P61 P60 400A 3006H 00H
P7B P77 P76 P75 P74 P73 P72 P71 P70 400A 3007H 00H
EXTPOB EXTP7 EXTP6 EXTP5 EXTP4 EXTP3 EXTP2 EXTP1 EXTPO 400A 3800H 00H
EXTP1B 0 0 0 0 0 0 EXTP9 EXTP8 400A 3801H 00H
RPOB RPO7 RP06 RPO05 RP04 RPO03 RPO02 RPO1 RP0OO 400A 3400H 00H
RP1B RP17 RP16 RP15 RP14 RP13 RP12 RP11 RP10 400A 3401H 00H
RP2B RP27 RP26 RP25 RP24 RP23 RP22 RP21 RP20 400A 3402H 00H
RP3B RP37 RP36 RP35 RP34 RP33 RP32 RP31 RP30 400A 3403H 00H
Bit Position | Bit Name Description
7t00 Pmn/RPIn These bits set the value of the output latch when the port is used in output mode.
EXTPp If read, the value of the output latch is read.

Figure 7.2 Port Registers (8-Bit Notation)

Remark:

I=0to3; m=0to7;n=0to7;,p=0to 9

R18UZ0O0O33EJO300 Rev.3.00

May 31, 2024

RENESAS

Page 76 of 157




R-IN32M4-CL2 User's Manual 7. Port Functions

15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0 Address

POH P17 | P16 | P15 | P14 | P13 | P12 | P11 | P10 | PO7 | PO6 | PO5 | PO4 | PO3 | PO2 | PO1 | POO | 400A 3000H

RW RW RW RW RW RW RW RW RW RW RW RW RW RW RW RW Initial value
0000H

15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0 Address

P2H P37 | P36 | P35 | P34 | P33 | P32 | P31 | P30 | P27 | P26 | P25 | P24 | P23 | P22 | P21 | P20 | 400A 3002H

RW RW RW RW RW RW RW RW RW RW RW RW RW RW RW R/W Initial value
0000H

15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0 Address

P4H P57 | P56 | P55 | P54 | P53 | P52 | P51 | P50 | P47 | P46 | P45 | P44 | PA3 | P42 | PA1 | P40 | 400A 3004H

RW RW RW RW RW RW RW RW RW RW RW RW RW RW RW RW Initial value
0000H

15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0 Address

P6H P77 | P76 | P75 | P74 | P73 | P72 | P71 | P70 | P67 | P66 | P65 | P64 | P63 | P62 | P61 | P60 | 400A 3006H

RW RW RW RW RW RW RW RW RW RW RW RW RW RW RW RW Initial value

0000H
15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0 Address
EXTPOH EXTP|EXTP|EXTP |[EXTP|EXTP|EXTP|EXTP|EXTP|EXTP|EXTP
0 0 0 0 0 0 9 8 7 6 5 4 3 5 1 0 400A 3800H

0 0 0 0 0 0 RW RW RW RW RW RW RW RW RW RW Initial value
0000H

15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0 Address

RPOH RP17|RP16|RP15|RP14|RP13|RP12|RP11|RP10|RPO7|RP06|RP0O5|RP04|RP03|RP02|RP0O1|RP0O0| 400A 3400H

RW RW RW RW RW RW RW RW RW RW RW RW RW RW RW RW Initial value
0000H

15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0 Address

RP2H  |RP37|RP36|RP35|RP34|RP33|RP32|RP31|RP30|RP27 |RP26|RP25|RP24 |RP23|RP22|RP21|RP20| 400A 3402H

RW RW RW RW RW RW RW RW RW RW RW RW RW RW RW R/W Initial value
0000H

Bit Position | Bit Name Description

15t00 Pmn/RPIn These bits set the value of the output latch when the port is used in output mode.

EXTPp If read, the value of the output latch is read.

Figure 7.3 Port Registers (in 16-Bit Notation)

Remark: 1=0to3;m=0to7;n=0to7;p=0to 9
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Address

31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16 151413121110 9 8 7 6 5 4 3 2 1 O

400A 3000H

Initial value

0000 0000H

00d

T0d

¢0d

€0d

0d

S0d

90d

1,0d

0Td

TTd

¢ld

€Td

v1d

STd

9Td

L1d

0c¢d

T¢d

¢cd

€¢d

ved

G¢d

9¢d

l¢d

0€d

Ted

[A]

€ed

ved

Ged

9€d

LEd

POW

Address

31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16 1514 13121110 9 8 7 6 5 4 3 2 1 0

400A 3004H

Initial value
0000 0000H

ovd

Trd

crd

evd

vvd

Svd

ovd

Lvd

0sd

T6d

¢Sd

€4d

Sd

G&d

9Gd

1Gd

09d

T9d

29d

€9d

9d

S9d

99d

19d

0.d

T.d

¢ld

€ld

vld

Sld

9.d

Lld

SZANY

Address

31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16 1514 13121110 9 8 7 6 5 4 3 2 1 0

400A 3800H

Initial value
0000 0000H

o/jo|jo|jojojofojo|0|0fO0O|O|O(O|O|OfO|O|0O|0O|0O]|O

EXTPOW

00O0OOOOOOOOOOOOOOSOOOOTGO0ODO

R/IW

Address

31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16 1514 13121110 9 8 7 6 5 4 3 2 1 0

400A 3400H

Initial value

0000 0000H

00dd

T0dd

20dd

€0dd

¥0dd

S0dd

90dd

,0dd

0Tdd

1Tdd

¢ldd

€1dd

¥1dd

STdd

9Tdd

/Tdd

0¢dd

Tcdd

¢cdd

€¢dd

vZdd

G¢dd

9¢dd

/L2dd

0€dd

TEdd

¢€dd

€€dd

v€dd

GEdd

9€dd

,€dd

RPOW

R/W

Description

These bits set the value of the output latch when the port is used in output mode.

If read, the value of the output latch is read.

Bit Name

Pmn/RPIn
EXTPp

Bit Position

31to0

Figure 7.4 Port Registers (in 32-Bit Notation)

Oto9

Oto7;n=0to7;p

|=0to 3; m

Remark:
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7.3.2 Port Mode Registers (PM, RPM, EXTPM)

These registers are used to set a port to input or output mode.

Address Initial

7 6 5 4 3 2 1 0 value

PMOB PMO7 PMO06 PMO05 PM04 PMO03 PM02 PMO1 PMOO 400A 3010H FFH
PM1B PM17 PM16 PM15 PM14 PM13 PM12 PM11 PM10 400A 3011H FFH
PM2B PM27 PM26 PM25 PM24 PM23 PM22 PM21 PM20 400A 3012H FFH
PM3B PM37 PM36 PM35 PM34 PM33 PM32 PM31 PM30 400A 3013H FFH
PM4B PM47 PM46 PM45 PM44 PM43 PM42 PM41 PM40 400A 3014H FFH
PMS5B PM57 PM56 PMS55 PM54 PM53 PM52 PM51 PM50 400A 3015H FFH
PM6B PM67 PM66 PM65 PM64 PM63 PM62 PM61 PM60 400A 3016H FFH
PM7B PM77 PM76 PM75 PM74 PM73 PM72 PM71 PM70 400A 3017H FFH

EXTPMOB | EXTPM7 | EXTPM6 | EXTPMS | EXTPM4 | EXTPM3 | EXTPM2 | EXTPM1 | EXTPMO | 400A 3810H FFH

EXTPM1B 0 0 0 0 0 0 EXTPM9 | EXTPM8 | 400A 3811H 03H

RPMOB RPMO7 RPMO06 RPMO05 RPMO04 RPMO03 RPMO02 RPMO1 RPMO0O0 400A 3410H FFH

RPM1B RPM17 RPM16 RPM15 RPM14 RPM13 RPM12 RPM11 RPM10 400A 3411H FFH

RPM2B RPM27 RPM26 RPM25 RPM24 RPM23 RPM22 RPM21 RPM20 400A 3412H FFH

RPM3B RPM37 RPM36 RPM35 RPM34 RPM33 RPM32 RPM31 RPM30 400A 3413H FFH

Bit Position | Bit Name Description
7t00 PMmn/ These bits set the port to input or output mode.

RPMIn/ 0: Output mode (output buffer is on)

EXTPMp 1: Input mode (output buffer is off) (initial value)

Figure 7.5 Port Mode Registers (in 8-Bit Notation)

Remark: 1=0to3;m=0to7;n=0to7;p=0to 9
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15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0 Address

PMOH PM17|PM16|PM15|PM14|PM13{PM12|PM11|PM10|PM07|PMO06|PM05|PM04|PM03{PM02|PMO01(PM0O| 400A 3010H

RW RW RW RW RW RW RW RW RW RW RW RW RW RW RW RW Initial value
FFFFH

15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0 Address

PM2H  [PM37|PM36|PM35|PM34|PM33|PM32|PM31|{PM30|PM27|PM26|PM25|PM24|PM23|PM22|PM21|PM20| 400A 3012H

RW RW RW RW RW RW RW RW RW RW RW RW RW RW RW RW Initial value
FFFFH

15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0 Address

PM4H PM57|PM56 |PM55|PM54|PM53(PM52|PM51|PM50|PM47|PM46|PM45|PM44|PM43|PM42|PM41|PM40| 400A 3014H

RW RW RW RW RW RW RW RW RW RW RW RW RW RW RW RW Initial value

FFFFH

15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0 Address

PM6H PM77|PM76|PM75|PM74|PM73(PM72|PM71|PM70|PM67|PM66|PM65|PM64|PM63|PM62|PM61(PM60| 400A 3016H

RW RW RW RW RW RW RW RW RW RW RW RW RW RW RW RW Initial value

FFFFH
15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0 Address
EXTP|EXTP|EXTP|EXTP|EXTP|EXTP|EXTP|EXTP|EXTP|EXTP
EXTPMOH
O | 0] 001010 Fygivg| M| Me| M5 | Ma| M3 | M2| m1| mo | #00AS38I0H

0 0 0 0 0 0 RW RW RW RW RW RW RW RW RW RW Initial value

03FFH
15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0 Address
RPMOH | RPM|RPM[RPM [RPM [RPM|RPM [RPM |RPM [RPM [RPM|RPM |RPM |RPM|RPM [RPM [RPM| 000 o000
17 | 16 | 15 | 14 | 13 | 12 | 11 | 10 [ 07 | 06 | 05 | 04 | 03 | 02 | 01 | 00

RW RW RW RW RW RW RW RW RW RW RW RW RW RW RW RW Initial value

FFFFH
15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0 Address

RPM2H |RPM|RPM|RPM|RPM|RPM [RPM[RPM|RPM [RPM [RPM [RPM [RPM [RPM [RPM |RPM |RPM| 001 o000
37 | 36 | 35 | 34 | 33 | 32 | 31|30 | 27 | 26 | 25 | 24 | 23| 22 | 21| 20

RW RW RW RW RW RW RW RW RW RW RW RW RW RW RW R/W Initial value

FFFFH
Bit Position | Bit Name Description
15t0 0 PMmn/ These bits set the port to input or output mode.
RPMIn/ 0: Output mode (output buffer is on)
EXTPMp 1: Input mode (output buffer is off) (initial value)
Figure 7.6 Port Mode Registers (16-Bit Notation)
Remark: 1=0to3;m=0to7;n=0to7;p=0to 9
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Address

31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16 151413121110 9 8 7 6 5 4 3 2 1 O

400A 3010H

Initial value

FFFF FFFFH

00Nd

TONd

¢ONd

E0Nd

YONd

SONd

90Nd

LONd

OTINd

TTNd

¢TINd

E€TINd

VTNd

STINd

9TINd

LTNd

0ZINd

TZNd

¢¢Nd

€2Nd

VZNd

SZNd

9ZN\d

LZNd

0ENd

TENd

CENd

€ENd

VENd

SENd

9ENd

LENd

PMOW

Address

31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16 1514 13121110 9 8 7 6 5 4 3 2 1 0

400A 3014H

Initial value

FFFF FFFFH

oviNd

TvINd

¢vINd

EVINd

YvINd

SYINd

9vINd

LYINd

0SINd

TSN

¢SINd

€GINd

7SINd

SSINd

9GINd

LSINd

09Nd

TONd

Z9Nd

€9Nd

79Nd

SONd

99N\d

L9Nd

0LINd

TLZNd

¢LNd

€LNd

V.Nd

S.Nd

9.Nd

LLNd

PM4W

R/IW

Address

31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16 1514 13121110 9 8 7 6 5 4 3 2 1 0

400A 3014H

Initial value
0000 03FFH

OWdLX3

TNd1X3

¢Nd1X3

ENd1X3

VNd1X3

SNd1X3

9Nd1X3

LINd1X3

8NdLX3

6NdLX3

EXTPMOW |O(O[O|O|O[O|O(OfO|O|OfO|O|OfO|O|OfO|O|OfO]|O

00O0OOOOOOOOOOOOOOSOOOOTGO0ODO

R/IW

Address

31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16 1514 13121110 9 8 7 6 5 4 3 2 1 0

400A 3410H

Initial value

FFFF FFFFH

[=}
=}
=
o
o

TONdY

¢0Ndd

E0NdY

YONdY

SONdY

90N dd

LONdd

O0TINdH

TTNdY

¢TINdY

€TINdd

YTNdY

STINDH

9TINdYH

LTINdY

0ZINdd

TZNdd

Z¢¢Ndd

€CNdd

vZINdd

GZINdYd

9¢INdd

LZNdY

0ENdY

TENdY

¢ENdd

€ENJY

VEWJY

GENJY

9ENJY

LENJY

RPMOW

Description

These bits set the port to input or output mode.

0: Output mode (output buffer is on)

1: Input mode (output buffer is off) (initial value)

Bit Name

PMmn/RPMIn
EXTPMp

Bit Position

31to0

Figure 7.7 Port Mode Registers (in 32-Bit Notation)

0to 9

Oto7;n=0to 7; p

|=0to3;m

Remark:
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7.3.3

These registers are for selecting whether the port pins are used as port pins or as multiplexed function pins.

Port Mode Control Registers (PMC, RPMC, EXTPMC)

Address Initial
7 6 5 4 3 2 1 0 value
PMCOB PMCO7 PMCO06 PMCO05 PMCO04 PMCO03 PMCO02 PMCO1 PMCO00 400A 3020H 00H
PMC1B PMC17 PMC16 PMC15 PMC14 PMC13 PMC12 PMC11 PMC10 400A 3021H OQH Netel
PMC2B PmMC27 PMC26 PMC25 PMC24 PMC23 PMC22 PMC21 PMC20 400A 3022H 00H
PMC3B PMC37 PMC36 PMC35 PMC34 PMC33 PMC32 PMC31 PMC30 400A 3023H 00H
PMC4B PMC47 PMC46 PMC45 PMC44 PMC43 PMC42 PMC41 PMC40 400A 3024H 0QQH Nete1
PMC5B PMC57 PMC56 PMC55 PMC54 PMC53 PMC52 PMC51 PMC50 400A 3025H 00H
PMC6B PMC67 PMC66 PMC65 PMC64 PMC63 PMC62 PMC61 PMC60 400A 3026H 00H
PMC7B PMC77 PMC76 PMC75 PMC74 PMC73 PMC72 PMC71 PMC70 400A 3027H 00H
EXTPMCOB | EXTPMC7 | EXTPMC6 | EXTPMCS5 | EXTPMC4 | EXTPMC3 | EXTPMC2 | EXTPMC1 [EXTPMCO| 400A 3820H 00H
EXTPMC1B 0 0 0 0 0 0 EXTPMC9 |EXTPMC8| 400A 3821H 00H
RPMCOB | RPMCO07 | RPMCO06 | RPMCO5 | RPMC04 | RPMC03 | RPMCO02 | RPMCO1 | RPMCOO | 400A 3420H 0QH Notel
RPMC1B | RPMC17 | RPMC16 | RPMC15 | RPMC14 | RPMC13 | RPMC12 | RPMC11 | RPMC10 | 400A 3421H 0OQH Mol
RPMC2B | RPMC27 | RPMC26 | RPMC25 | RPMC24 | RPMC23 | RPMC22 | RPMC21 | RPMC20 | 400A 3422H 0OQH Mol
RPMC3B | RPMC37 | RPMC36 | RPMC35 | RPMC34 | RPMC33 | RPMC32 | RPMC31 | RPMC30 | 400A 3423H 00H Netel
Bit Position | Bit Name Description
7t00 PMCmn/ These bits select whether the port pins are used as port pins or as multiplexed function
RPMCln/  [pins. 2
EXTPMCp 0: Port mode (the inactive level is input for multiplexed input pin functions.)
1: Multiplexed function (control mode)

Figure 7.8 Port Mode Control Registers (in 8-Bit Notation)

Notes 1. The initial value depends on the state of the pins. For details, see section 2.2, Pin States.

2. The multiplexed function is selected by the port mode control register, port function control
register, and the port function control expansion register. For details, see section 7.4, List of
Selectable Multiplexed Functions.

Remark: 1=0to3; m=0to7;n=0to7;p=0to 9

R18UZ0O0O33EJO300 Rev.3.00
May 31, 2024
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15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0 Address
pMcoH |PMC|PMC|PMC|PMC |PMC |PMC |PMC |PMC|PMC|PMC|PMC|PMC|PMC |PMC | PMC | PMC

400A 3020H

RW RW RW RW RW RW RW RW RW RW RW RW RW RW RW RW Initial value

0000H Note 1
15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0 Address
pPMc2H |PMC|PMC|PMC|PMC | PMC |PMC|PMC | PMC |PMC|PMC|PMC | PMC|PMC|PMC | PMC | PMC 400A 3022H
37 | 36 | 35 | 34 | 33 32 31 30 27 26 25 24 23 22 21 20

RW RW RW RW RW RW RW RW RW RW RW RW RW RW RW RW Initial value

0000H
15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0 Address
pMc4H |PMC|PMC|PMC|PMC |PMC |PMC |PMC |PMC|PMC|PMC|PMC|PMC|PMC |PMC |PMC | PMC 400A 3024H
57 56 55 54 53 52 51 50 47 46 45 44 43 42 41 40

RW RW RW RW RW RW RW RW RW RW RW RW RW RW RW RW Initial value

0000H Nete

15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0 Address

pMCeH | PMC[PMC[PMC[PMC [PMC [PMC | PMC[PMC [PMC [PMC[PMC [PMC |PMC[PMC [PMC[PMC| 000 2006,
77 | 76 | 75 | 74 | 73 | 72 | 71 | 70 | 67 | 66 | 65 | 64 | 63 | 62 | 61 | 60

RW RW RW RW RW RW RW RW RW RW RW RW RW RW RW RW Initial value

0000H
15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0 Address
EXTP|EXTP|EXTP|EXTP|EXTP|EXTP|EXTP|EXTP|EXTPIEXTP
EXTPMCOH
01 010 101 0 10 Fyeolmes|mc7|Mce|Mcs|Mca|Mes | mc2 | mct [mco| 400A 3820H

0 0 0 0 0 0 RW RW RW RW RW RW RW RW RW RW Initial value

0000H
15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0 Address
RPMCoOH |RPM|RPM|RPM|RPM|RPM | RPM|RPM|RPM|RPM|RPM|RPM|RPM|RPM|RPM|RPM | RPM 400A 3420H
Cl7 | Cl6 | C15 | Cl14 | C13 | C12 | C11 | C10 | CO7 | CO6 | CO5 | CO4 | CO3 | CO2 | CO1 | COO

RW RW RW RW RW RW RW RW RW RW RW RW RW RW RW RW Initial value

0000H Note 1
15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0 Address
RPMC2H |RPM|RPM|RPM|RPM|RPM | RPM|RPM|RPM | RPM|RPM|RPM |RPM|RPM|RPM|RPM | RPM 400A 3422H
C37 | C36 | C35|C34 | C33|C32|C31|C30|C27 | C26 | C25 | C24 | C23 | C22 | C21 | C20

RW RW RW RW RW RW RW RW RW RW RW RW RW RW RW RW Initial value

0000H Note &
Bit Position | Bit Name Description
15t00 PMCmn/ These bits select whether the port pins are used as port pins or as multiplexed function
RPMCIn/  |pins.te?
EXTPMCp 0: Port mode (the inactive level is input for multiplexed input pin functions.)
1: Multiplexed function (control mode)

Figure 7.9 Port Mode Control Registers (in 16-Bit Notation)

Notes 1. The initial value depends on the state of the pins. For details, see section 2.2, Pin States.
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2. The multiplexed function is selected by the port mode control register, port function control
register, and the port function control expansion register. For details, see section 7.4, List of
Selectable Multiplexed Functions.

Remark: 1=0to3; m=0to7;n=0to7;p=0to 9
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31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16 1514 13121110 9 8 7 6 5 4 3 2 1 0 Address
400A 3020H
Initial value
PMCOW ~lwlw
N |d|lojo|lolvFg|o|Nd|o|I~NOoL|t|MN|dlOo~N|OlV(S|V| N[O Note 1
nmo|aldo|lodd|dNNNNNSldd]|d]|q3]d|d]|dJ]d|o|o|o|o|d ool [0000 0000H
QOO0 |00[0|O|0I0[0|0|0[0]|O|0I0[0]|0|0[0]|0|0[0[0]0|0[0[|0]|0|0|0
SIS === ZZIZNZZZZHZIZIZIZIZIZIZIZIZIZIZIZIZ|Z
olajajalala|alajala|jajaljalalalalalajalalajalaja|ja|jaljaljajalalala
RIW R/ R/ RI RI RI RI RI RI RI RI RI RI RI RI RI RI RI RI RI Rl RI RI Rl RI Rl RI Rl RI RI Rl RI R/
WWWWWWWWWWWWWWWWWWWWWWWWWWWWWWWW
31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16 1514 13121110 9 8 7 6 5 4 3 2 1 0 Address
400A 3024H
Initial value
PMC4wW
MO (MIN[AH(O(NMN OISV IN[H[OINOIV[(TFIMV N[OOIV |IIT|M|IN|H|O Note 1
~NINININIKININ|R|o|o|@|o|@|lo|lo|o|vw| VW Bv|lw|v|x ||| <|0000 0000H
QOO0 |0I0[0]00I0[0|0|0[0]0|0I0I0|0|00]|0]0[0[0]00I0[|0|0|0|(0
SIS ZZZNZNZZZIZIZIZIZIZIZIZZIZIZIZIZIZ|Z
plaja|alala|alajala|jajaljalalalalalajalalajalaja|ja|jaljaljajalalala
RIW R/ RI RI' RI' RI RI RI' RI RI' RI RI RI RI RI RI RI RI RI RI RI RI RI RI RI RI RI Rl RI RI RI RI R/
WWWWWWWWWWWWWWWWWWWWWWWWWWWWWW W W
31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16 1514 13121110 9 8 7 6 5 4 3 2 1 0 Address
400A 3820H
00O00000000000000000008858888888 Initial value
EXTPMCOW S| = Z=ZZ==Z== 0000 0000H
olojoja|ja|a|a|a|a|a
ElE|E|IE|IE|IEIE|IE|IE|E
XXX [X[X]X|X|X]|X|Xx
NNy Ny png i
R/ RI R/ Rl RI RI Rl Rl Rl R/
R/W 000000000OOOOOOOOOOOOOWWWWWWWWWW
31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16 1514 13121110 9 8 7 6 5 4 3 2 1 0 Address
400A 3420H
Initial value
rRPMCOW |55/ 81813130t = 8|58 10 X (2| 8|8 (5 (9238|285 8]8]2 (218 8|8
QOO0 |O|Ol0|O|Olo|o|Olo|o|Olo|o|olo|o|OlO]|O|O[O|O|O|O|O|O|O|O|0000 0000H Netel
SIS ZNZINZZNZIZZNZIZZZIZZ
[ I TR T o N o Y T N I O T N o O T Y o N O I O I N I I O I O Y T Y T [ Y a0
rlo|lo|le|ld|lod|o|lo|e|e|e|e|e|e|e|le|le|e|a|a|lolo|loe| ||| a|ax
RIW R/ RI RI' RI' RI RI RI RI RI RI RI RI RI RI RI RI RI RI RI Rl RI RI RIl RI RI' RI RI RI RI RI RI R
WWWWWWWWWWWWWWWWWWWWWWWWWWWWWW W W
Bit Position Bit Name Description
31to0 PMCmn/RPMCIn |These bits select whether the port pins are used as port pins or as multiplexed function
EXTPMCp pins. "ote2

0: Port mode (the inactive level is input for multiplexed input pin functions.)

1: Multiplexed function (control mode)

Figure 7.10  Port Mode Control Registers (in 32-Bit Notation)

Notes 1. The initial value depends on the state of the pins. For details, see section 2.2, Pin States.
2. The multiplexed function is selected by the port mode control register, port function control
register, and the port function control expansion register. For details, see section 7.4, List of

Selectable Multiplexed Functions.

Remark: 1=0to3;m=0to7;n=0to7;p=0to 9
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7.3.4 Port Function Control Registers (PFC, RPFC, EXTPFC)

These registers are used to specify which multiplexed function is to be used. These registers can be set in 1-bit
units.

Address Initial
7 6 5 4 3 2 1 0 value

PFCOB PFCO7 PFCO06 PFCO5 PFCO04 PFCO03 PFC02 PFCO1 PFCO0 | 400A 3030H O00H

PFC1B PFC17 PFC16 PFC15 PFC14 PFC13 PFC12 PFC11 PFC10 | 400A 3031H O00H

PFC2B PFC27 PFC26 PFC25 PFC24 PFC23 PFC22 PFC21 PFC20 | 400A 3032H O00H

PFC3B PFC37 PFC36 PFC35 PFC34 PFC33 PFC32 PFC31 PFC30 | 400A 3033H 00H

PFC4B | PFC47 | PFC46 | PFC45 | PFC44 | PFC43 | PFC42 | PFC41 | PFC40 |400A3034H OOH Mol

PFC5B PFC57 PFC56 PFC55 PFC54 PFC53 PFC52 PFC51 PFC50 | 400A 3035H O00H

PFC6B PFC67 PFC66 PFC65 PFC64 PFC63 PFC62 PFC61 PFC60 | 400A 3036H O00H

PFC7B PFC77 PFC76 PFC75 PFC74 PFC73 PFC72 PFC71 PFC70 | 400A 3037H O00H

EXTPFCOB | EXTPFC7 | EXTPFC6 | EXTPFCS5 | EXTPFC4 | EXTPFC3 | EXTPFC2 | EXTPFC1 | EXTPFCO | 400A 3830H O00H

EXTPFC1B 0 0 0 0 0 0 EXTPFC9 | EXTPFC8 | 400A 3831H O00H

RPFCOB RPFC07 | RPFC06 | RPFC05 | RPFC04 | RPFC03 | RPFC02 | RPFC01 | RPFCOO | 400A 3430H 0QQH Mot

RPFC1B RPFC17 | RPFC16 | RPFC15 | RPFC14 | RPFC13 | RPFC12 | RPFC11 | RPFC10 | 400A 3431H O00H

RPFC2B RPFC27 | RPFC26 | RPFC25 | RPFC24 | RPFC23 | RPFC22 | RPFC21 | RPFC20 | 400A 3432H 0QQH Mot

RPFC3B RPFC37 | RPFC36 | RPFC35 | RPFC34 | RPFC33 | RPFC32 | RPFC31 | RPFC30 | 400A 3433H O00H

Bit Position | Bit Name Description

7t00 PFCmn/ These bits select the multiplexed function. Nt 2
RPFCmn/ 0: Multiplexed function 1 or multiplexed function 3
EXTPFCp 1: Multiplexed function 2 or multiplexed function 4

Figure 7.11  Port Function Control Registers (in 8-Bit Notation)

Notes 1. The initial value depends on the state of the pins. For details, see section 2.2, Pin States.
2. The multiplexed function is selected by the port mode control register, port function control
register, and the port function control expansion register. For details, see section 7.4, List of
Selectable Multiplexed Functions.

Remark: 1=0to3;m=0to7;n=0to7;p=0to9
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15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0 Address

prcon | PFC | PFC | PFC | PFC | PFC | PFC | PFC | PFC | PFC | PFC | PFC | PFC | PFC | PFC | PFC | PFC
17 | 16 | 15 | 14 | 13 | 12 | 112 | 10 | 07 | 06 | 05 | 04 | 03 | 02 | 01 | 00

400A 3030H

RW RW RW RW RW RW RW RW RW RW RW RW RW RW RW R/W Initial value

0000H
15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0 Address

prcoH | PFC | PFC | PFC | PFC | PFC | PFC | PFC | PFC | PFC | PFC | PFC | PFC | PFC | PFC | PFC | PFC | 4001 o000,
37 | 36 | 35 | 34 | 33| 32 |31 |30 |27 |2 | 25| 24|23 |22 ]21]| 2

RW RW RW RW RW RW RW RW RW RW RW RW RW RW RW RW Initial value

0000H

15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0 Address

prCaH | PFC | PFC | PFC | PFC | PFC | PFC | PFC | PFC | PFC | PFC | PFC | PFC | PFC | PFC | PFC [ PFC | 4001 a0aaty
57 | 56 | 55 | 54 | 53 | 52 | 51 | 50 | 47 | 46 | 45 | 44 | 43 | 42 | 41 | 40

RW RW RW RW RW RW RW RW RW RW RW RW RW RW RW RW Initial value

0000H Nete 1

15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0 Address

prceH | PFC | PFC [ PFC | PFC [ PFC | PFC | PFC | PFC | PFC | PFC | PFC | PFC | PFC | PFC | PFC [ PFC | 00\ oooc
77 | 76 | 75 | 74 | 73 | 72 | 71 | 70 | 67 | 66 | 65 | 64 | 63 | 62 | 61 | 60

RW RW RW RW RW RW RW RW RW RW RW RW RW RW RW RW Initial value

0000H
15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0 Address
EXTP|EXTP|EXTP|EXTP|EXTP|EXTP|EXTP|EXTP|EXTP |[EXTPH
EXTPFCOH
v . . . v v FC9 | FC8 | FC7 | FC6 | FC5 | FC4 | FC3 | FC2 | FC1 | CO 400A 3830H
0 0 0 0 0 0 RW RW RW RW RW RW RW RW RW RW Initial value
0000H
15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0 Address
RPFcoH |RPFC|RPFCIRPFCIRPFC|RPFC|RPFC|RPFCIRPFCRPFCIRPFCIRPFC|RPFCIRPFCIRPFC|RPFC|RPFC 400A 3430H
17 16 15 14 13 12 11 10 07 06 05 04 03 02 01 00

RW RW RW RW RW RW RW RW RW RW RW RW RW RW RW R/W Initial value

0000H Mot !

15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0 Address

RPFC2H [RPFC|RPFC|RPFC|RPFC|RPFC|RPFCIRPFCIRPFCIRPFCIRPFCIRPFCIRPFCIRPFCIRPFCIRPFCIRPEC| 000 2100,
37 | 36 | 35 | 34 | 33 |32 |31 |30 |27 |2 |25 |24 |23 | 22|21 20

RW RW RW RW RW RW RW RW RW RW RW RW RW RW RW RW Initial value

000QH Nete
Bit Position | Bit Name Description
15t00 PFCmn/ These bits select the multiplexed function. Not 2
RPFCmn/ 0: Multiplexed function 1 or multiplexed function 3
EXTPFCp 1: Multiplexed function 2 or multiplexed function 4

Figure 7.12  Port Function Control Registers (in 16-Bit Notation)

Notes 1. The initial value depends on the state of the pins. For details, see section 2.2, Pin States.
2. The multiplexed function is selected by the port mode control register, port function control

register, and the port function control expansion register. For details, see section 7.4, List of
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Selectable Multiplexed Functions.

Remark: 1=0to3;m=0to7;n=0to7;p=0to 9
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3130 29 28 27 26 25 24 23 22 21 20 19 18 17 16 1514 13121110 9 8 7 6 5 4 3 2 1 0 Address
400A 3030H
Initial value
PFCOW
NN MNINININNINNN[A|[A|A| A A || A H[O|O|O(O(O|O|O|O
OlOIOIO|O0|O[OIOIO|O|O[OI0|0|O|OI0I0I0|O(O0[0|0|0|O[0(0|0|0|0(0|0
(il v ) v v (v v g v v (v v s v v v v v s v v e v ) v v g v v
alajajajajajajajajajajaja|ajajajajajajajajajajajajajajajaja|a|a
RIW R/ RI R/ RI RI RI RI RI RI RI RI RI RI RI RI RI RI RI RI RI Rl RI RI RI RI Rl RI RI Rl Rl Rl R/
WWWWWWWWWWWWWWWWWWWWWWWWWWWWWWWW
31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16 15 14 13121110 9 8 7 6 5 4 3 2 1 0 Address
400A 3034H
Initial value
PFC4W
I\LOLDQ‘("JNHDI\LOLDQ‘(*)(\IﬁoI\QLOQ‘(O(\IHC)I\LOLDQ‘("JNHDOOOOOOOOHNUIel
NI (NSNS NN NN OO0 ILILILILIL|IJIIF(JTIIIIT(T (S|
O|OIOIO|O0|O[OIOIO0|O|O[OIO0|O|O|OI0I0I0|OI0I0|0|0|O[0I0|0|0|0(0|0
(il v v v v (v v g v v v v v v v g v v s v v s v ) v v g v v
alajajajajajajajajajajajajajajajajajajajajajajajajajajajaja|a|a
RIW R/ R/ RI RI Rl RI RI RI RI RI RI RI RI RI RI RI RI RI RI RI RI Rl R RI RI RI Rl RI Rl R/ R/ R/
WWWWWWWWWWWWWWWWWWWWWWWWWWWWWWW W
31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16 15 14 13121110 9 8 7 6 5 4 3 2 1 0 Address
400A 3830H
Initial value
<
extprcow [0 |o|o|olo|ololo|o|olo]ololo|olofo|olofo|o]o|D|B|G|8|8S3I3|3
[ ATy I Wy iy Wy Wy Wy | W Wy W W R T 0000 0000H
alojajajo|ala|a|a|a
ElE|E|IEIE|IEIEIE|IEIE
X XXX X[ X[ X|X]|X|X
i i N
R/ R/ Rl RI RI Rl Rl Rl Rl R/
R/W 00000000OOOOOOOOOOOOOOWWWWWWWWWW
31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16 15 14 13121110 9 8 7 6 5 4 3 2 1 0 Address
400A 3430H
Initial value
RPFCOW Nolw(g|o|laN|(d|o|INOo|lLF(O|N|[H|O|INO|T[M|N|[H OO SO |N|H|O
mmmmmmmmNNNNNNNN\—|\—|\—|\—|\—|\—|\—|HOOOOOOOOOOOOOOOOHNmel
O|O[O(O|O|O[O[O|O|O|O[OIO0|O0|O[O(OI0|0|O[0O[0|0|O0|O[0I0|0|0|0[0|0
| ATy o Wy Wy i I iy Iy oy Iy [y WAy i Ay iy Ay Iy [ Wy i A oy I (I Wy iy I i Iy e [ Wy o A i IV Wy Wy i iy W [ Wy i Wy Wy W | Wy W T
alaja|aja|a|aja|a|ala|a|alaja|ala|a|ala|a|ala|a|a|a|a|a|a|a|a|a
¥lo|oo oo elooeeoeoeooeeooedooeeooeeooe|odo
RIW R/ R/ RI RI RI RI RI RI RI RI RI RI RI RI RI RI RI RI RI RI RI RI RI RI RI RI RI RI Rl Rl Rl R/
WWWWWWWWWWWWWWWWWWWWWWWWWWWWWWW W
Bit Position Bit Name Description
31to 0 PFCmn/ These bits select the multiplexed function. Note 2
RPFCIn/ 0: Multiplexed function 1 or multiplexed function 3
EXTPFCp 1: Multiplexed function 2 or multiplexed function 4

Figure 7.13  Port Function Control Registers (in 32-Bit Notation)

Notes 1. The initial value depends on the state of the pins. For details, see section 2.2, Pin States.
2. The multiplexed function is selected by the port mode control register, port function control
register, and the port function control expansion register. For details, see section 7.4, List of

Selectable Multiplexed Functions.

Remark: 1=0to3;m=0to7;n=0to7;p=0to 9
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7.3.5

These registers are used to specify which multiplexed extended function is to be used. These registers can be
set in 1-bit units.

Port Function Control Expansion Registers (PFCE, RPFCE, EXTPFCE)

Address Initial
7 6 5 4 3 2 1 0 value
PFCEOB | PFCEO7 | PFCEO6 | PFCEO5 | PFCEO4 | PFCEO3 | PFCEO2 | PFCEO1 | PFCEOO | 400A 3040H 00H
PFCE1B | PFCE17 | PFCE16 | PFCE15 | PFCE14 | PFCE13 | PFCE12 | PFCE1l | PFCE10 | 400A 3041H 00H
PFCE2B | PFCE27 | PFCE26 | PFCE25 | PFCE24 | PFCE23 | PFCE22 | PFCE21 | PFCE20 | 400A 3042H 00H
PFCE3B | PFCE37 | PFCE36 | PFCE35 | PFCE34 | PFCE33 | PFCE32 | PFCE31 | PFCE30 | 400A 3043H 00H
PFCE4B | PFCE47 | PFCE46 | PFCE45 | PFCE44 | PFCE43 | PFCE42 | PFCE41 | PFCE40 | 400A 3044H 00H
PFCE5B | PFCE57 | PFCE56 | PFCE55 | PFCE54 | PFCE53 | PFCE52 | PFCE51 | PFCES0 | 400A 3045H 00H
PFCE6B | PFCE67 | PFCE66 | PFCE65 | PFCE64 | PFCE63 | PFCE62 | PFCE61 | PFCE60 | 400A 3046H 00H
PFCE7B | PFCE77 | PFCE76 | PFCE75 | PFCE74 | PFCE73 | PFCE72 | PFCE71 | PFCE70 | 400A 3047H 00H
EXTPFCEOB [EXTPFCE7|EXTPFCEG[EXTPFCESEXTPFCE4|[EXTPFCE3[EXTPFCE2[EXTPFCEL|[EXTPFCEO| 400A 3840H 00H
EXTPFCE1B 0 0 0 0 0 0 EXTPFCE9|[EXTPFCES| 400A 3841H 00H
RPFCEOB | RPFCEOQ7 | RPFCEO6 | RPFCEO5 | RPFCEO4 | RPFCEO3 | RPFCE02 | RPFCEOL | RPFCEOQO | 400A 3440H 00H
RPFCE1B | RPFCE17 | RPFCE16 | RPFCE15 | RPFCE14 | RPFCE13 | RPFCE12 | RPFCE11 | RPFCE10 | 400A 3441H 00H
RPFCE2B | RPFCE27 | RPFCE26 | RPFCE25 | RPFCE24 | RPFCE23 | RPFCE22 | RPFCE21 | RPFCE20 | 400A 3442H 00H
RPFCE3B | RPFCE37 | RPFCE36 | RPFCE35 | RPFCE34 | RPFCE33 | RPFCE32 | RPFCE31 | RPFCE30 | 400A 3443H 00H
Bit Position | Bit Name Description
7t00 PFCEmn/ These bits select the multiplexed function. N°t®
RPFCEIn/ 0: Multiplexed function 1 or multiplexed function 2
EXTPFCEp 1: Multiplexed function 3 or multiplexed function 4
Figure 7.14  Port Function Control Expansion Registers (in 8-Bit Notation)
Note: The multiplexed function is selected by the port mode control register, port function control
register, and the port function control expansion register. For details, see section 7.4, List of
Selectable Multiplexed Functions.
Remark: [=0to3;m=0to7;n=0to7,p=0to 9
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15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0 Address

PFceEoH |PFCE|PFCE|PFCE|PFCE|PFCE|PFCEPFCE|PFCE|PFCE|PFCE|PFCE|PFCE|PFCE(PFCE|PFCE|PFCE
17 16 15 14 13 12 11 10 07 06 | 05 | 04 | 03 | 02 01 00

400A 3040H

RW RW RW RW RW RW RW RW RW RW RW RW RW RW RW RW Initial value

0000H
15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0 Address
PECeE2H |PFCE|PFCE(PFCE|PFCE|PFCE|PFCE|PFCE|PFCE|PFCE|PFCE|PFCE|PFCEPFCE|PFCE|PFCE| PFCE 400A 3042H
37 36 35 34 33 32 31 30 27 26 25 24 23 22 21 20

RW RW RW RW RW RW RW RW RW RW RW RW RW RW RW RW Initial value

0000H
15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0 Address
PFce4H |PFCE|PFCE|PFCE|PFCE|PFCE|PFCEPFCE|PFCE|PFCE|PFCE|PFCE|PFCE|PFCE(PFCE|PFCE|PFCE 400A 3044H
57 56 55 54 53 52 51 50 47 46 45 44 43 42 41 40

RW RW RW RW RW RW RW RW RW RW RW RW RW RW RW RW |nitial value

0000H
15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0 Address
prEceeH |PFCE|PFCE(PFCE|PFCE|PFCE|PFCE|PFCE|PFCE|PFCE|PFCE|PFCE|PFCEPFCE|PFCE|PFCE| PFCE 400A 3046H
77 76 75 74 73 72 71 70 67 66 65 64 63 62 61 60

RW RW RW RW RW RW RW RW RW RW RW RW RW RW RW RW Initial value

0000H
15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0 Address
EXTP|EXTP|EXTP|[EXTP|EXTP|EXTP|EXTP|EXTP|EXTP|EXTP
EXTPFCEOH
2 2 2 2 2 2 FCE9|FCE8|FCE7|FCE6|FCE5|FCE4|FCE3|FCE2|FCE1| FCEOQ 400A 3840H
0 0 0 0 0 0 RW RW RW RW RW RW RW RW RW RW Initial value
0000H
15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0 Address
RPFCEOH |RPFC|RPFC|RPFCIRPFCRPFCIRPFCIRPFCRPFC|RPFCIRPFCIRPFC|RPFCIRPFCIRPFC|RPFC|RPFC 400A 3440H
E17 | E16 | E15 | E14 | E13 | E12 | E11 | E10 | EO7 | EO6 | EO5 | EO4 | EO3 | EO2 | EO1 | EOO

RW RW RW RW RW RW RW RW RW RW RW RW RW RW RW RW Initial value

0000H
15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0 Address
RPFCE2H [RPFC|RPFC|RPFC|RPFC|RPFC|RPFC|RPFC|RPFC|RPFC|RPFCIRPFCIRPFCIRPFCIRPFCIRPFCIRPFC| 00 0010
E37 | E36 | E35 | E34 | E33 | E32 | E31 | E30 | E27 | E26 | E25 | E24 | E23 | E22 | E21 | E20

RW RW RW RW RW RW RW RW RW RW RW RW RW RW RW RW Initial value

0000H
Bit Position | Bit Name Description
15t0 0 PFCEmn/ These bits select the multiplexed function. No©
RPFCEIn/ 0: Multiplexed function 1 or multiplexed function 2
EXTPFCEp 1: Multiplexed function 3 or multiplexed function 4

Figure 7.15 Port Function Control Expansion Registers (in 16-Bit Notation)

Note: The multiplexed function is selected by the port mode control register, port function control
register, and the port function control expansion register. For details, see section 7.4, List of

Selectable Multiplexed Functions.
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Remark: 1=0to3;m=0to7;n=0to7;p=0to 9
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Address

31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16 151413121110 9 8 7 6 5 4 3 2 1 O

400A 3040H

Initial value

0000 0000H

00304d

10304d

¢0304d

€0304d

¥0304d

§0304d

90304d

£,0304d

07T304d

11304d

¢1304d

€7304d

¥1304d

GT304d

97304d

21304d

0¢304d

1¢304d

¢¢304d

€¢304d

¥2304d

GZ304d

9¢304d

£2¢304d

0€304d

1€304d

¢€304d

€€304d

¥€304d

G€304d

9€304d

£€304d

PFCEOW

Address

31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16 1514 13121110 9 8 7 6 5 4 3 2 1 0

400A 3044H

Initial value
0000 0000H

0v304d

T¥304d

¢y304d

€¥304d

¥¥304d

G¥304d

9%304d

Ly304d

05§304d

15304d

¢5304d

€G304d

¥5304d

GG304d

9G6304d

25304d

09304d

19304d

¢9304d

€9304d

¥9304d

G9304d

99304d

£9304d

0,4304d

1/304d

¢/304d

€/.304d

¥/.304d

G/304d

9/.304d

£/324d

PFCE4W

R/IW

Address

31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16 151413 121110 9 8 7 6 5 4 3 2 1 0

400A 3840H

Initial value
0000 0000H

Address

400A 3440H

Initial value
0000 0000H

0304d1X3

00304dd

T304d1X3

T0304dd

¢304d1X3

20304dd

€304d1X3

€0304dd

¥304d1X3

03044y

G304d1X3

S0304dd

9304d1X3

90304dd

£304d1X3

£0304dd

8304d1X3

0T304dd

630dd1X3

T1304dd

o

¢1304dd

€7304dd

713044y

ST304dd

9T304dd

27304dd

02304dd

12¢304dd

¢¢304dd

€¢304dd

¥¢304dd

G¢304dd

9¢304dd

/2304dd

0€304dd

1€304dd

2€304dd

€€304dd

¥€304dd

G€304dd

9€304dd

00O0OOOOOOOOOOOOOOSOOOOTQO0ODO

31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16 151413 121110 9 8 7 6 5 4 3 2 1 O

£,€304dd

EXTPFCEOW |[O|O|O|O|O|O|O|O|OfO|O|OjO|O|OfO|O|0O[0O|0O|O

R/W

RPFCEOW

Description

These bits select the multiplexed function. No®

0: Multiplexed function 1 or multiplexed function 2

1: Multiplexed function 3 or multiplexed function 4

Bit Name

PFCEmn/
RPFCEIn/

EXTPFCEp

Bit Position

31to0

Figure 7.16  Port Function Control Expansion Registers (in 32-Bit Notation)

The multiplexed function is selected by the port mode control register, port function control

Note:

register, and the port function control expansion register. For details, see section 7.4, List of

Selectable Multiplexed Functions.

Oto9

Oto7;n=0to7;p

|=0to3;m

Remark:
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7.3.6 Port Pin Input Registers (PIN, RPIN, EXTPIN)

These are read-only registers for reading the input level of port pins.

Address Initial

7 6 5 4 3 2 1 0 value
PINOB PINO7 PINO6 PINO5 PINO4 PINO3 PINO2 PINO1 PINOO 400A 3050H Pin level
PIN1B PIN17 PIN16 PIN15 PIN14 PIN13 PIN12 PIN11 PIN10O 400A 3051H Pin level
PIN2B PIN27 PIN26 PIN25 PIN24 PIN23 PIN22 PIN21 PIN20 400A 3052H Pin level
PIN3B PIN37 PIN36 PIN35 PIN34 PIN33 PIN32 PIN31 PIN30 400A 3053H Pin level
PIN4B PIN47 PIN46 PIN45 PIN44 PIN43 PIN42 PIN41 PIN40 400A 3054H Pin level
PIN5B PIN57 PIN56 PIN55 PIN54 PIN53 PIN52 PIN51 PIN50 400A 3055H Pin level
PING6B PING67 PING6 PING5 PIN64 PING3 PING62 PIN61 PIN60O 400A 3056H Pin level
PIN7B PIN77 PIN76 PIN75 PIN74 PIN73 PIN72 PIN71 PIN70 400A 3057H Pin level

EXTPINOB | EXTPIN7 | EXTPING | EXTPINS | EXTPIN4 | EXTPIN3 | EXTPIN2 | EXTPIN1 | EXTPINO | 400A 3850H  Pin level

EXTPIN1B 0 0 0 0 0 0 EXTPIN9 | EXTPIN8 | 400A 3851H  Pin level

RPINOB RPINO7 RPINO6 RPINO5 RPINO4 RPINO3 RPINO2 RPINO1 RPINOO 400A 3450H  Pin level

RPIN1B RPIN17 RPIN16 RPIN15 RPIN14 RPIN13 RPIN12 RPIN11 RPIN10 400A 3451H  Pin level

RPIN2B RPIN27 RPIN26 RPIN25 RPIN24 RPIN23 RPIN22 RPIN21 RPIN20 400A 3452H  Pin level

RPIN3B RPIN37 RPIN36 RPIN35 RPIN34 RPIN33 RPIN32 RPIN31 RPIN30 400A 3453H  Pin level

Bit Position | Bit Name Description
7t00 PINmn/ These bits are for reading the input level of the port pins.
RPINIn/
EXTPINp

Figure 7.17  Port Pin Input Registers (in 8-Bit Notation)

Remark: 1=0to3;m=0to7;n=0to7;p=0to 9
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15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0 Address
PINOH PIN | PIN | PIN | PIN | PIN | PIN | PIN [ PIN [ PIN | PIN | PIN | PIN | PIN | PIN | PIN | PIN 400A 3050H
17 16 15 14 13 12 11 10 07 06 05 04 03 02 01 00
R R R R R R R R R R R R R R R R Initial value
Pin level
15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0 Address
PIN2H PIN | PIN | PIN | PIN | PIN | PIN | PIN [ PIN [ PIN | PIN | PIN | PIN | PIN | PIN | PIN | PIN 400A 3052H
37 36 35 34 33 32 31 30 27 26 25 24 23 22 21 20
R R R R R R R R R R R R R R R R Initial value
Pin level
15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0 Address
PIN4H PIN | PIN | PIN | PIN | PIN | PIN | PIN [ PIN [ PIN | PIN | PIN | PIN | PIN | PIN | PIN | PIN 400A 3054H
57 56 55 54 53 52 51 50 47 46 45 44 43 42 41 40
R R R R R R R R R R R R R R R R Initial value
Pin level
15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0 Address
PINGH PIN | PIN | PIN | PIN | PIN | PIN | PIN [ PIN [ PIN | PIN | PIN | PIN | PIN | PIN | PIN | PIN 400A 3056H
77 76 75 74 73 72 71 70 67 66 65 64 63 62 61 60
R R R R R R R R R R R R R R R R Initial value
Pin level
15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0 Address
EXTP|EXTP|EXTP|EXTP|EXTP|EXTP|EXTP|EXTP|EXTP|EXTP
EXTPINOH
g v v v g g IN9 | IN8 | IN7 | IN6 | IN5 | IN4 | IN3 | IN2 | IN1 | INO 400A 3850H
0 0 0 0 0 0 R R R R R R R R R R Initial value
Pin level
15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0 Address
RPINOH |RPIN|RPIN|RPIN|RPIN|RPIN|RPIN|RPIN|RPIN|RPIN|RPIN RPIN|RPIN |RPIN|RPIN RPIN| RPIN 400A 3450H
17 16 15 14 13 12 11 10 07 06 05 04 03 02 01 00
R R R R R R R R R R R R R R R R Initial value
Pin level
15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0 Address
RPIN2H |RPIN|RPIN|RPIN|RPIN RPIN |RPIN RPIN RPIN |RPIN|RPIN|RPIN|RPIN|RPIN |RPIN RPIN | RPIN 400A 3452H
37 36 35 34 33 32 31 30 27 26 25 24 23 22 21 20
R R R R R R R R R R R R R R R R Initial value
Pin level
Bit Position | Bit Name Description
15t0 0 PINmn/ These bits are for reading the input level of the port pins.
RPINIn/
EXTPINp
Figure 7.18 Port Pin Input Registers (in 16-Bit Notation)
Remark: 1=0to3;m=0to7;n=0to7;p=0to 9
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Address

31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16 151413121110 9 8 7 6 5 4 3 2 1 O

5 8 - ¥ 8 -

<« 8 c T €« 8 ¢

m m o < m m o
OONId| @ | © OvNId
TONId| | = TYNId
ZONId| @ | «~ ZvNId
SONId| @ | » €YNId
YONId| | « vvNId
GONId| @ | w SPNId
90NId| @ | © 9vNId
LONId| @ | ~ L¥NId
OTINId| @ | » 0SNId
TINId| ¢ | & TSNId
ZINd| x| g ZSNId
SINd| x| 2 £SNId
YINId| ¢ | & ¥SNId
GINId| x| ® GSNId
9TINId| @ | & 9SNId
LINd| x| 8 /SNId
OeNId| | & 09NId
TeNld| e | & T9NId
ZeNld| ¢ | ® Z9NId
geNId| ¢ | & €9NId
vZNId| @ | § ¥9NId
GeNld| @ | & GONId
92NId| | & 99NId
LeNid| ¢ | @ L9NId
OENId| x | & 0/NId
TENId| @ | & TZNId
ZeNid| @ | 8 Z/NId
eeNld| @ | & €/NId
vENId| @ | & v/NId
GeNld| @ | & G/NId
9eNId| x | 8 9/NId
LeNd| x| & LINId

g z z
: :

RRRRRRRRRRRRRRRRRRRRRRRRRRRRRRRR R

R/W

Address

31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16 1514 13121110 9 8 7 6 5 4 3 2 1 0

400A 3850H

Initial value

Pin level

ONIdLX3

TNIdLX3

¢NIdL1X3

ENId1X3

PNId1X3

SNId1X3

9NId1X3

LNIdLX3

8NIdL1X3

6NId1X3

EXTPINOW |O|O|Of(O|O|O[O|O|O{O|O|O|OfO|O|OfO|O|O|O|O]|O

0 0 0 O0OOOOOOOSOOOOOOOOOOOORRRRRRRRRR

R/W

Address

31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16 151413 121110 9 8 7 6 5 4 3 2 1 0

400A 3450H

Initial value

Pin level

OONIdd

TONIdd

¢ONIdd

E0NIdd

YONIdd

SONIdd

90NIdd

LONIdd

OTNIdY

TTNIdY

C¢TNIdd

€TNIdd

VINIdY

STNIdY

9TNIdY

LTNIdd

0ZNIdd

TZNIdd

Z¢¢NIdd

€ZNIdd

VZNIdd

GZNIdd

9ZNIdd

LZNIdd

O0ENIdY

TENIdY

¢ENIdY

€ENIdY

VENIdY

SGENIdY

9ENIdY

LENIdY

RPINOW

RRRRRRRRRRRRRRRRRRRRRRRRRRRRRRRR R

R/W

1%}
£
np
Q| £
sl &
=
(O]
2l <
a1 =
g1 s
s}
©
>
<o
=
>
Q.
£
(O]
e
S
(o]
£
=]
©
(]
o)
.
<
o
(0]
o
©
(2]
=
o]
©
[}
I}
e
T
o
IS
]
z o
-
5|2 2§
E z B
Z o x
o o W
c
o
=
2| o
al e
=l I
0| m

Oto9

Oto7;n=0to7;p

|=0to3;m
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7.4

List of Selectable Multiplexed Functions

The table below lists the combinations of multiplexed functions that can be specified by using the port-related
registers.

(1) Ports (P00 to P77)

(1/3)
Pin PMCmn =0 PMCmn = 1 (Control Mode)
Name (Port Mode) PFCEmn =0 PFCEmn=1
PMmn =0 PMmn =1 PFCmn =0 PFCmn=1 PFCmn =0 PFCmn =1
(Output Port) (Input Port) (Multiplexed (Multiplexed (Multiplexed (Multiplexed
Function 1) Function 2) Function 3) Function 4)
P00 | POO (output mode) | POO (input mode) INTPZO - CCI_RUNLEDZ | CCS_MON1
P01 | PO1 (output mode) | PO1 (input mode) INTPZ1 - - CCS_MON2
P02 | PO2 (output mode) | P02 (input mode) INTPZ2 - CCI_DLINKLEDZ | CCS_STBMSK
P03 | P03 (output mode) | P03 (input mode) INTPZ3 - CCI_ERRLEDZ | CCS_MONS5
P04 | PO4 (output mode) | PO4 (input mode) | INTPZ4 - CCI_LERRILEDZ | CCS_MONG6
PO5 | PO5 (output mode) | PO5 (input mode) | INTPZ5 - CCI_LERR2LEDZ | CCS_MON7
P06 | P06 (output mode) | P06 (input mode) - - CCl_SDLEDz CCS_MONO
P07 | PO7 (output mode) | PO7 (input mode) - - CCIRDLEDZ CCS_RESOUT
P10 | P10 (output mode) | P10 (input mode) SMIO2 - - CCS_MON1
P11 | P11 (output mode) | P11 (input mode) SMIO3 - - CCS_MON2
P12 | P12 (output mode) | P12 (input mode) CSz3 - CCI_WDTIZ/ CCS_MON3
CCM_WDTENZ/
CCS_WDTZ
P13 | P13 (output mode) | P13 (input mode) CSz2 - - -
P14 | P14 (output mode) | P14 (input mode) SMSCK - - -
P15 | P15 (output mode) | P15 (input mode) SMIO0 - - -
P16 | P16 (output mode) | P16 (input mode) SMIO1 - - -
P17 | P17 (output mode) | P17 (input mode) SMCSZ - - -
P20 | P20 (output mode) | P20 (input mode) RXDO - CCM_LINKERRZ | -
P21 | P21 (output mode) | P21 (input mode) | TXDO - CCM_ERRZ -
P22 | P22 (output mode) | P22 (input mode) INTPZ8 - CCS_IOTENSU | -
P23 | P23 (output mode) | P23 (input mode) INTPZ9 - CCS_SENYUO -
P24 | P24 (output mode) | P24 (input mode) | INTPZ10 ETHSWSYNCOUT | CCS_SENYU1 -
P25 | P25 (output mode) | P25 (input mode) | WDTOUTZ - CCS_ERRZ -
P26 | P26 (output mode) | P26 (input mode) | TINJ1/TIND5 TOUTJI1/ CCM_RUNZ/ -
TOUTD5 CCS_RUNZ
P27 | P27 (output mode) | P27 (input mode) | TINJO/TIND4 TOUTJO/ - -
TOUTD4
Remark: m=0to7;n=0to 7
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(213)
Pin PMCmn =0 PMCmn = 1 (Control Mode)
Name (Port Mode) PFCEmn =0 PFCEmn=1
PMmn =0 PMmn =1 PFCmn =0 PFCmn =1 PFCmn =20 PFCmn =1
(Output Port) (Input Port) (Multiplexed (Multiplexed (Multiplexed (Multiplexed
Function 1) Function 2) Function 3) Function 4)
P30 | P30 (output mode) | P30 (input mode) | RXD1 - - -
P31 | P31 (output mode) | P31 (input mode) | TXD1 - - -
P32 | P32 (output mode) | P32 (input mode) | DMAREQZ1 CCM_LNKRUNZ/
- CCS_LNKRUNZ |
P33 | P33 (output mode) | P33 (input mode) | DMAACKZ1 CCM_RDLEDZ/
- CCS_RDLEDZ '
P34 | P34 (output mode) | P34 (input mode) | DMATCZ1 - - -
P35 | P35 (output mode) | P35 (input mode) | CSISCK1 INTPZ22 - -
P36 | P36 (output mode) | P36 (input mode) | CSISI1 INTPZ23 - -
P37 | P37 (output mode) | P37 (input mode) | CSISO1 INTPZ24 - -
P40 | P40 (output mode) | P40 (input mode) | Al HA1 - -
P41 | P41 (output mode) | P41 (input mode) | WAITZ HWAITZ - -
P42 | P42 (output mode) | P42 (input mode) | CSICS00 HERROUTZ | CCS_FUSEZ -
P43 | P43 (output mode) | P43 (input mode) | CSICS01 HBUSCLK CCM_IRLZ -
P44 | P44 (output mode) | P44 (input mode) | CSZ1 HPGCSZ - -
P45 | P45 (output mode) | P45 (input mode) | CSISCKO WAITZ1 - -
P46 | P46 (output mode) | P46 (input mode) | CSISIO WAITZ2 - -
P47 | P47 (output mode) | P47 (input mode) | CSISO0 WAITZ3 - -
P50 | P50 (output mode) | P50 (input mode) | INTPZ6 - - CCS_REFSTB
P51 | P51 (output mode) | P51 (input mode) | INTPZ7 - - CCS_SDGATEON
P52 | P52 (output mode) | P52 (input mode) | TINJ3/ TIND7 | TOUTJ3/ CCI_NMiz CCS_DCHANG
TOUTD7
P53 | P53 (output mode) | P53 (input mode) | CRXDO CCIL_INTZ - -
P54 | P54 (output mode) | P54 (input mode) | CTXDO CCS_RD CCM_RD -
P55 | P55 (output mode) | P55 (input mode) | CRXD1 CCS_MON4 | - -
P56 | P56 (output mode) | P56 (input mode) | CTXD1 CCS_SD CCM_SD -
P57 | P57 (output mode) | P57 (input mode) | TINJ2/ TIND6 | TOUTJ2/ CCM_SDGCz
TOUTD6 ]
Remark: m=0to7;n=0to 7
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(3/3)
Pin PMCmn =0 PMCmn = 1 (Control Mode)
Name (Port Mode) PFCEmn =0 PFCEmn=1
PMmn =0 PMmn =1 PFCmn =0 PFCmn =1 PFCmn =0 PFCmn =1
(Output Port) (Input Port) (Multiplexed (Multiplexed (Multiplexed (Multiplexed
Function 1) Function 2) Function 3) Function 4)
P60 | P60 (output mode) | P60 (input mode) | SCLO - - -
P61 | P61 (output mode) | P61 (input mode) | SDAO - - -
P62 | P62 (output mode) | P62 (input mode) | RTDMAREQZ | - CCM_MDINO -
P63 | P63 (output mode) | P63 (input mode) | RTDMAACKZ | - CCM_MDIN1 -
P64 | P64 (output mode) | P64 (input mode) | RTDMATCZ - CCM_MDIN2 -
P65 | P65 (output mode) | P65 (input mode) | DMAREQZO | - CCM_MDIN3 -
P66 | P66 (output mode) | P66 (input mode) | DMAACKZ0 - CCM_MSTZ -
P67 | P67 (output mode) | P67 (input mode) | DMATCZO0 - CCS_MON3 -
P70 | P70 (output mode) | P70 (input mode) | CSICS10 - CCS_STATION_N | -
O_0/CCM_SNINO
P71 | P71 (output mode) | P71 (input mode) | CSICS11 - CCS_STATION_N | -
O_1/CCM_SNIN1
P72 | P72 (output mode) | P72 (input mode) | SLEEPING - CCS_STATION_N | -
O_2/ CCM_SNIN2
P73 | P73 (output mode) | P73 (input mode) | INTPZ11 - CCS_STATION_N | -
O_3/CCM_SNIN3
P74 | P74 (output mode) | P74 (input mode) | INTPZ12 - CCS_STATION_N | -
O_4/CCM_SNIN4
P75 | P75 (output mode) | P75 (input mode) | INTPZ13 - CCS_STATION_N | -
O_5/CCM_SNIN5
P76 | P76 (output mode) | P76 (input mode) | INTPZ14 - CCS_STATION_N | -
O_6/CCM_SNING
P77 | P77 (output mode) | P77 (input mode) | INTPZ15 - CCS_STATION_N | -
O_7/ CCM_SNIN7
Remark: m=0to7;n=0to 7
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(2) Real-Time Ports (RPOO to RP37)

Pin RPMCmn =0 RPMCmn = 1 (Control Mode)
Name (Port Mode) RPFCEmMn =0 RPFCEmn=1
RPMmn =0 RPMmn =1 RPFCmn=0 | RPFCmn=1 RPFCmn =0 RPFCmn =1
(Output Port) (Input Port) (Multiplexed (Multiplexed (Multiplexed (Multiplexed
Function 1) Function 2) Function 3) Function 4)
RPO0 | RPOO (output mode) | RPOO (input mode) | INTPZ16 SCL1 CCM_SDLEDZz /
CCS_SDLEDZ |
RP01 | RPO1 (output mode) | RPO1 (input mode) | INTPZ17 SDA1 CCM_SMSTZ -
RP02 | RP02 (output mode) | RP02 (input mode) | INTPZ18 ADTRG CCS_BSs1 -
RPO3 | RP0O3 (output mode) | RPO3 (input mode) | INTPZ19 ADTRGRDY | CCS_BS2 -
RP04 | RP04 (output mode) | RP04 (input mode) | INTPZ20 - CCS_BSs4 -
RPO5 | RPO5 (output mode) | RPO5 (input mode) | INTPZ21 - CCS_BS8 -
RP06 | RPO6 (output mode) | RP0O6 (input mode) | WRZ2/BENZ2 | HWRZ2/ - -
HBENZ2
RPO7 | RPO7 (output mode) | RPO7 (input mode) | WRZ3/BENZ3 | HWRZ3/ - -
HBENZ3
RP10 | RP10 (output mode) | RP10 (input mode) | D24/HD24 LEDO_PHYO | - -
RP11 | RP11 (output mode) | RP11 (input mode) | D25/HD25 LED1_PHYO | - -
RP12 | RP12 (output mode) | RP12 (input mode) | D26/HD26 LED2_PHYO | - -
RP13 | RP13 (output mode) | RP13 (input mode) | D27/HD27 LED3_PHYO | - -
RP14 | RP14 (output mode) | RP14 (input mode) | D28/HD28 LEDO_PHY1 | - -
RP15 | RP15 (output mode) | RP15 (input mode) | D29/HD29 LED1_PHY1 | - -
RP16 | RP16 (output mode) | RP16 (input mode) | D30/HD30 LED2_PHY1 | - -
RP17 | RP17 (output mode) | RP17 (input mode) | D31/HD31 LED3_PHY1 | - -
RP20 | RP20 (output mode) | RP20 (input mode) | BCYSTZ/ADVZ | HBCYSTZ - -
RP21 | RP21 (output mode) | RP21 (input mode) | A21 - - -
RP22 | RP22 (output mode) | RP22 (input mode) | A22 - - -
RP23 | RP23 (output mode) | RP23 (input mode) | A23 - - -
RP24 | RP24 (output mode) | RP24 (input mode) | A24 INTPZ25 - -
RP25 | RP25 (output mode) | RP25 (input mode) | A25 INTPZ26 - -
RP26 | RP26 (output mode) | RP26 (input mode) | A26 INTPZ27 - -
RP27 | RP27 (output mode) | RP27 (input mode) | A27 INTPZ28 - -
RP30 | RP30 (output mode) | RP30 (input mode) | D16/HD16 TOUTDS8 TIND8 -
RP31 | RP31 (output mode) | RP31 (input mode) | D17/HD17 TOUTD9 TIND9 -
RP32 | RP32 (output mode) | RP32 (input mode) | D18/HD18 TOUTD10 TIND10 -
RP33 | RP33 (output mode) | RP33 (input mode) | D19/HD19 TOUTD11 TIND11 -
RP34 | RP34 (output mode) | RP34 (input mode) | D20/HD20 TOUTD12 TIND12 -
RP35 | RP35 (output mode) | RP35 (input mode) | D21/HD21 TOUTD13 TIND13 -
RP36 | RP36 (output mode) | RP36 (input mode) | D22/HD22 TOUTD14 TIND14 -
RP37 | RP37 (output mode) | RP37 (input mode) | D23/HD23 TOUTD15 TIND15 -
Remark: m=0to3;n=0to 7
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(3) EXT Ports (EXTPO to EXTP9)

Pin EXTPMCp =0 EXTPMCp = 1 (Control Mode)
Name (Port Mode) EXTPFCEp =0 EXTPFCEp =1
EXTPMp =0 EXTPMp =1 EXTPFCp=0 | EXTPFCp=1 | EXTPFCp=0|EXTPFCp=1
(Output Mode) (Input Port) (Multiplexed (Multiplexed (Multiplexed | (Multiplexed
Function 1) Function 2) Function 3) Function 4)
EXTPO | EXTPO (output mode) | EXTPO (input mode) | - TOUTDO - TINDO
EXTP1 | EXTP1 (output mode) | EXTP1 (input mode) | - TOUTD1 - TIND1
EXTP2 | EXTP2 (output mode) | EXTP2 (input mode) | - TOUTD2 - TIND2
EXTP3 | EXTP3 (output mode) | EXTP3 (input mode) | WDTOUTZ TOUTD3 - TIND3
EXTP4 | EXTP4 (output mode) | EXTP4 (input mode) | - - - -
EXTP5 | EXTP5 (output mode) | EXTP5 (input mode) | - - - -
EXTP6 | EXTP6 (output mode) | EXTP6 (input mode) | - - - -
EXTP7 | EXTP7 (output mode) | EXTP7 (input mode) | CCM_STMON3 | - - -
EXTP8 | EXTP8 (output mode) | EXTP8 (input mode) | - - - -
EXTP9 | EXTP9 (output mode) | EXTP9 (input mode) | - - - -
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7.5 Buffer Switching Registers (DRCTL)

For some port pins, the driving ability and the connection or disconnection of a pull-up or pull-down resistor is
programmable.

Set up the DRCTL registers during initialization after release from the reset state. After that, change the setting
of a given DRCTL register only while the buffer functions for the corresponding pins are not in use. For
example, change the setting while only internal access is proceeding.

The settings of the DRCTL registers are effective for output pins regardless of their operating mode (port mode,
or control mode, in which a multiplexed function is used).

. Access These registers can be read and written in 32-bit or 16-bit units.

Cautions 1. These registers are only writable after protection has been released by a special
sequence of writing to the system protection command register (SYSPCMD). For how to
release protection, see the description of the system protection command register
(SYSPCMD). No special sequence is required for reading the register.

2. Take special care with pins in the high-impedance state, since changing the settings for

the pull-up and pull-down resistors will place levels on the pins.
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7.5.1 Port 0 Buffer Switching Register (DRCTLPOL, DRCTLPOH)
31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16 1514 13121110 9 8 7 6 5 4 3 2 1 0 Address
alslalolslalalalzlalalalslslale BASE + 0220H
DRCTLPOL [o|o0|0|0|0|0|0|0|0f0|0|0O|0O|O]|O o&&%%&&%%&&%%&&%% Initial value
z|2|0|0|7|8[2|2|Z|8|2|2|Z|&|2|2| 00009999H
31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16 1514 13121110 9 8 7 6 5 4 3 2 1 0 Address
’5’5;,9885!8888833;!3 BAS'I'E+0224H
DRCTLPOH [0|0|0|0O]|O 000000000055;;55@@55@@55@; Initial value
2|2|0|0|2|8|2|2|7|8|2|2|7|2|2|S 00009999H
RW 0 000000000000000R NRRRRRRRRRRRRRR
Bit Position | Bit Name Description
31to 16 - Reserved
When writing to these bits, write 0. When read, 0 is returned.
15, 14,11, |PUIOPON, These bits specify whether to connect a pull-up or pull-down resistor to the P07 to P00 pins.
10, 7, 6, 3, |PDIOPON
2 Connection of a Pull-Up or Pull-Down Resistor
PUIOPON PDIOPON
to the P07 to POO Pins
0 0 Do not connect a pull-up or pull-down resistor.
0 1 Connect a pull-down resistor.
1 0 Connect a pull-up resistor.
1 1 Setting prohibited
13,12, 9, 8 |IOLPON1, These bits specify the driving ability of the P07 to POO pins.
54,1,0 IOLPONO IOLPON1 | 1OLPORO Driving Ability of the P07 to POO Pins
0 1 6 MmA (recommended)
1 1 12 mA
Other than the above | Setting prohibited
Remark: n=7to 0
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7.5.2 Port 1 Buffer Switching Register (DRCTLP1L, DRCTLP1H)
31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16 1514 13 121110 9 8 7 6 5 4 3 2 1 O Address
BASE + 0228H
™m|m NN |- oo
DRCTLPIL |0|o0|0|o|o|o|o|olololololo|o|o|o|Z|Z|o|1|2|2|0|1|2|2|0|1|Z|2|0]|1]| nitalvalue
Q|0 el e} Q|9 Q|9
2|8 |8 z|g |8 0000 9999H
R/ R/ R/ R/ R/ R/ R/ R/
R/W OOOOOOOOOOOOOOOOWWOlWW01WW01WWOl
31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16 1514 13 12 1110 9 8 7 6 5 4 3 2 1 O Address
BASE + 022CH
N~~~ ol [ToR e} < <
DRCTLPIH [0 |0 |o|o|ololo|o|o|o]o|o|o|o|o|o|2|Z|o|1|Z|Z|o|1|Z|Z|o|1|2|2|0|1] Initialvalue
Q|0 Q|0 Q|9 Q|9
2|8 2|8 z|g |8 0000 9999H
Rl R/ Rl R/ RI R/ Rl R/
R/W OOOOOOOOOOOOOOOOWWOlWWOlWWOlWW01
Bit Position | Bit Name Description

31to 16 - Reserved

When writing to these bits, write 0. When read, O is returned.

15, 14, 11, |PUIOP1n, These bits specify whether to connect a pull-up or pull-down resistor to the P17 to P10 pins.
10, 7,6, 3, |[PDIOP1n

2 Connection of a Pull-Up or Pull-Down Resistor
PUIOP1n PDIOP1n
to the P17 to P10 Pins
0 0 Do not connect a pull-up or pull-down resistor.
0 1 Connect a pull-down resistor.
1 0 Connect a pull-up resistor.
1 1 Setting prohibited
Remark: n=7to0
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7. Port Functions

7.5.3 Port 2 Buffer Switching Register (DRCTLP2L, DRCTLP2H)
31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16 1514 13121110 9 8 7 6 5 4 3 2 1 0 Address
BASE + 0230H
™| m NI Jdldlglol2lQalo
DRCTLP2L |0 |0 |o|o|o|o|o|o|ololo|ofo|o]ofo|&|&|o|1|&|E|o|1|R|2|F||&|a|R[K] mnitial value
0|0 0|0 S|S|a|a|o|O|a|a
2|8 2|8 z|52|2|2|2|8[2]|2| 00009999H
R/ R/ R/ R/ R/ RI R/ Rl Rl RI Rl R/
R/W 0000000000O0O0 D000 O0 0 WO w0l v vwwwww
31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16 1514 13121110 9 8 7 6 5 4 3 2 1 0 Address
BASE + 0234H
™~ |~ olo|lglo|lL V| q|lo| T
DRCTLP2H [0 0|0 |o|o|o|o|o|o|o|ofo|o]o|o]o|&|a|o|1|a|2|Q]|Q|E|2|Q|R|&|&|0|1]| nitalvalue
o0 219y |1y|2|2|y4(y|2|Q
2|8 z|&2]0|o|2|2|2|2|7|] 0000 9999H
R/ R/ RI' R/ RI RI Rl Rl Rl RI Rl R/
R/W OOOOOOOOOOOOOOOOWWO1WWWWWWWWWW01
Bit Position | Bit Name Description
31to 16 - Reserved
When writing to these bits, write 0. When read, O is returned.
15, 14,11, |PUIOP2n, These bits specify whether to connect a pull-up or pull-down resistor to the P27 to P20 pins.
10, 7, 6, 3, [PDIOP2n
2 Connection of a Pull-Up or Pull-Down Resistor
PUIOP2n PDIOP2n
to the P27 to P20 Pins
0 0 Do not connect a pull-up or pull-down resistor.
0 1 Connect a pull-down resistor.
1 0 Connect a pull-up resistor.
1 1 Setting prohibited
9,8,5,4,1,|/I0LP2m1, These bits specify the driving ability of the P26 and P25, and P21 and P20 pins.
0 IOLP2mO0
IOLP2m1 | IOLP2mO Driving Ability of the P26 and P25, and P21 and P20 Pins
0 1 6 MmA (recommended)
1 1 12 mA
Other than the above | Setting prohibited
Remark: m=6,5,1,0;n=7to0
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7.5.4 Port 3 Buffer Switching Register (DRCTLP3L, DRCTLP3H)
3130 29 28 27 26 25 24 23 22 21 20 19 18 17 16 1514 13121110 9 8 7 6 5 4 3 2 1 0 Address
BASE + 0238H
R IS R 3|3
DRCTLP3L oo oo oo oo iti
o000ooooooooooooggggggggggo19901 Initial value
z|2|0|0|7|8[2[2|7|® 2|8 0000 9999H
R/I'RI Rl Rl RI RI Rl RI RI R/ R/ R/
R/W 0000000000O00D0D00O0O0  wwwwwwwww?©?®ww?o?l
31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16 1514 13121110 9 8 7 6 5 4 3 2 1 0 Address
BASE + 023CH
N~ N~ [(e BN {e] N | 0 < S
DRCTLP3H 00000000000000002201280188018201 Initial value
o9 o9 9|9 o|Q
|8 2|8 2|8 2|8 0000 5959H
R/ R/ R/ R/ R/ R/ R/ R/
R/W OOOOOOOOOOOOOOOOWW01WWO1WW01WW01
Bit Position | Bit Name Description
31to 16 - Reserved
When writing to these bits, write 0. When read, O is returned.
15, 14, 11, |PUIOP3n, These bits specify whether to connect a pull-up or pull-down resistor to the P37 to P30 pins.
10, 7, 6,3, |PDIOP3n
2 Connection of a Pull-Up or Pull-Down Resistor
PUIOP3n | PDIOP3n
to the P37 to P30 Pins
0 0 Do not connect a pull-up or pull-down resistor.
0 1 Connect a pull-down resistor.
1 0 Connect a pull-up resistor.
1 1 Setting prohibited
13,12, 9, 8 |IOLP3m1, These bits specify the driving ability of the P33 and P32 pins.
IOLP3mO
IOLP3m1 | IOLP3mO Driving Ability of the P33 and P32 Pins
0 1 6 MmA (recommended)
1 1 12 mA
Other than the above | Setting prohibited
Remark: m=3,2;,n=7t00
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7.5.5 Port 4 Buffer Switching Register (DRCTLP4L, DRCTLP4H)
31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16 1514 13121110 9 8 7 6 5 4 3 2 1 0 Address
BASE + 0240H
Qe S| pe S
DRCTLP4L oo oo oo oo iti
00000000000000009901990199019901 Initial value
|8 2|8 2|8 |8 0000 9999H
R/ R/ R/ R/ R/ R/ R/ R/
R/W 0000000000000 DO0D0O0 0 w01 w01, w01, o1l
31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16 1514 13121110 9 8 7 6 5 4 3 2 1 0 Address
BASE + 0244H
SIS0 1918|1219 | (33
DRCTLP4H oo oo oo oo iti
00000000000000009901990199019901 Initial value
28 29 zg 28 0000 9999H
R/ R/ R/ R/ R/ R/ R/ R/
R/W OOOOOOOOOOOOOOOOWWO1WW01WW01WW0l
Bit Position | Bit Name Description
31to 16 - Reserved
When writing to these bits, write 0. When read, O is returned.
15, 14,11, |PUIOP4n, These bits specify whether to connect a pull-up or pull-down resistor to the P47 to P40 pins.
10, 7, 6, 3, [PDIOP4n
2 Connection of a Pull-Up or Pull-Down Resistor
PUIOP4n PDIOP4n
to the P47 to P40 Pins
0 0 Do not connect a pull-up or pull-down resistor.
0 1 Connect a pull-down resistor.
1 0 Connect a pull-up resistor.
1 1 Setting prohibited
Remark: n=7to0
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7.5.6 Port 5 Buffer Switching Register (DRCTLP5L, DRCTLP5H)
31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16 1514 13121110 9 8 7 6 5 4 3 2 1 O Address
BASE + 0248H
ooy | olalglo
DRCTLPSL 0|0 |o|o|o|o|o|olo|o|olo|o|olo|o|olo|o|o|E|&|o|1|E|E|0[1|L|2(S|B| nitial value
oo o|o S|o|a|a
2 zg ZI8/o|2| 0000 0959H
R/ R/ R/ R/ R/ R/l R/ R/
R/W OOOOOOOOOOOOOOOOOOOOWWOlWWOlWWWW
31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16 1514 13121110 9 8 7 6 5 4 3 2 1 O Address

BASE + 024CH

N~ |~
[ToR Yo}
DRCTLP5H0000000000000000%%01000000000000 Initial value
28 0000 9000H
R/W 00000000000000005\;5\;01000000000000
Bit Position | Bit Name Description
31to 16 - Reserved
When writing to these bits, write 0. When read, O is returned.
15, 14,11, |PUIOP5nN, These bits specify whether to connect a pull-up or pull-down resistor to the P57 and P52 to P50
10, 7, 6,3, |PDIOP5n pins.
2
Connection of a Pull-Up or Pull-Down Resistor
PUIOP5n | PDIOP5n
to the P57 and P52 to P50 Pins
0 0 Do not connect a pull-up or pull-down resistor.
0 1 Connect a pull-down resistor.
1 0 Connect a pull-up resistor.
1 1 Setting prohibited
1,0 IOLP501, These bits specify the driving ability of the P50 pin.
IOLP500
IOLP501 I0OLP500 Driving Ability of the P50 Pin
0 1 6 MmA (recommended)
1 1 12 mA
Other than the above | Setting prohibited

Remark: n=7,2to0
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7.5.7 Port 6 Buffer Switching Register (DRCTLP6L, DRCTLP6H)
31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16 1514 13121110 9 8 7 6 5 4 3 2 1 0 Address
BASE + 0250H
”mlm NN |- o|o
DRCTLP6L |0 |0 |o|o|o|o|o|o|o|olo|ofo|o|o|o|E|&|o|1|E|2|o|1|E|&|o|1|&|&|0|1] nitial value
o0 o0 elye; ejjel
|8 2|8 2|8 |8 0000 9999H
R/ R/ R/ R/ R/ R/ R/ R/
R/W 0000000000000 DO0D0O0 0 w01 w01, w01, o1l
31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16 1514 13121110 9 8 7 6 5 4 3 2 1 0 Address
BASE + 0254H
N~ [(o R N{e) —|o | 1 < S
DRCTLP6H [0 0|0 |o|o|o|o|ololo|o|o|o]olo]o|&|2|o|1|2|2(8|8|E|2|0|1|&|&|0|1]| nitalvalue
o0 Q19/y|y|2|Q eliel
5|8 z|2|2|0|7|8 g8 0000 9999H
R/ R/ R/ R/ Rl Rl R/ R/ R/ R/
R/W OOOOOOOOOOOOOOOOWWO1WWWWWW01WW01
Bit Position | Bit Name Description
31to 16 - Reserved
When writing to these bits, write 0. When read, O is returned.
15, 14,11, |PUIOP6N, These bits specify whether to connect a pull-up or pull-down resistor to the P67 to P60 pins.
10, 7, 6, 3, [PDIOP6N
2 Connection of a Pull-Up or Pull-Down Resistor
PUIOP6N PDIOP6N
to the P67 to P60 Pins
0 0 Do not connect a pull-up or pull-down resistor.
0 1 Connect a pull-down resistor.
1 0 Connect a pull-up resistor.
1 1 Setting prohibited
9,8 IOLP661, These bits specify the driving ability of the P66 pin.
IOLP660
IOLP661 I0LP660 Driving Ability of the P66 Pin
0 1 6 MmA (recommended)
1 1 12 mA
Other than the above | Setting prohibited

Remark: n=7to0
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7.5.8 Port 7 Buffer Switching Register (DRCTLP7L, DRCTLP7H)
31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16 1514 13121110 9 8 7 6 5 4 3 2 1 0 Address
BASE + 0258H
”mlm NN | - o|Oo
DRCTLP7L |0 |0 |o|o|o|o|o|o|o|olo|o|o|o|ofo|&|Z|o|1|&|a|o|1|&|&|o|1|Z|a|o|1] nitalvalue
Q|9 Q|9 9|9 9|9
|8 2|8 2|8 |8 0000 9999H
R/ R/ R/ R/ R/ R/ R/ R/
R/W 0000000000 D0O0 D000 0 WOl WOl b0 1y o1
31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16 1514 13121110 9 8 7 6 5 4 3 2 1 0 Address
BASE + 025CH
N~~~ ©o|©o 0| < <
DRCTLP7H OOOOOOOOOOOOOOOOEE01EEO1EE01E'501 Initial value
o9 o9 9|9 o|Q
|8 2|8 2|8 2|8 0000 9999H
R/ R/ R/ R/ R/ R/ R/ R/
R/W OOOOOOOOOOOOOOOOWW01WWO1WW01WW01
Bit Position | Bit Name Description
31to 16 - Reserved
When writing to these bits, write 0. When read, O is returned.
15, 14,11, |PUIOP7n, These bits specify whether to connect a pull-up or pull-down resistor to the P77 to P70 pins.
10, 7, 6,3, [PDIOP7n
2 Connection of a Pull-Up or Pull-Down Resistor
PUIOP7n PDIOP7n
to the P77 to P70 Pins
0 0 Do not connect a pull-up or pull-down resistor.
0 1 Connect a pull-down resistor.
1 0 Connect a pull-up resistor.
1 1 Setting prohibited
Remark: n=7t00
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7.5.9 EXT Port 0 Buffer Switching Registers (DRCTLEXTPOL, DRCTLEXTPOH)
31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16 15 14 13 121110 9 8 7 6 5 4 3 2 1 O Address
BASE + 0280H
DRCTL 318 S8 3138 318
wwofljwlw|o|l|wjwjofl{wiw|o|1 iti
EXTPOL000000000000000099 olo 0|6 8|6 Initial value
|8 2|8 2|8 |8 0000 9999H
R/ R/ R/ R/ R/ R/ R/ R/
R/W OOOOOOOOOOOOOOOOWWOIWWOlWWOlWWOl
31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16 15 14 13 121110 9 8 7 6 5 4 3 2 1 O Address
BASE + 0284H
N~ N~ | 0| w0 < S
PRCTL 1 510l0|ololo]ololo]olo|o|olo]o]o|Z|E|o|1|T|T|o|1|T|T|o|1|T|Z|o|1| mnital vaie
EXTPOH [o)e; Q|0 o|0o o|o
|8 2|8 2|8 2|8 0000 9599H
Rl R Rl R Rl R R/ R
R/W OOOOOOOOOOOOOOOOWWO1WW01WW01WW01
Bit Position | Bit Name Description
31to 16 - Reserved

When writing to these bits, write 0. When read, O is returned.

15, 14,11, |PUIOEON, These bits specify whether to connect a pull-up or pull-down resistor to the EXTP7 to EXTPO pins.
10, 7, 6,3, |[PDIOEON

2 Connection of a Pull-Up or Pull-Down Resistor
PUIOEONn | PDIO EOn
to the EXTP7 to EXTPO Pins
0 0 Do not connect a pull-up or pull-down resistor.
0 1 Connect a pull-down resistor.
1 0 Connect a pull-up resistor.
1 1 Setting prohibited
Remark: n=7t00
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7.5.10 EXT Port 1 Buffer Switching Register (DRCTLEXTP1L)

31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16 1514 13 121110 9 8 7 6 5 4 3 2 1 O Address
olo ol BASE + 0288H
i o|o|o|o|o|o|o|o|ofofofofo|ofo|o|o]o]o|ofo|o|o|o|T|Tlo|t|Z|Z o|1| mnitalvaiue
zg 28 0000 0099H
R/W O000000000000000000000005\;5\;015\;5\;01
Bit Position | Bit Name Description
31to 16 - Reserved

When writing to these bits, write 0. When read, O is returned.

7,6,3,2 PUIOEON, These bits specify whether to connect a pull-up or pull-down resistor to the EXTP9 and EXTP8
PDIOEON pins.

Connection of a Pull-Up or Pull-Down Resistor
PUIOEOn | PDIOEON
to the EXTP9 and EXTP8Pins
0 0 Do not connect a pull-up or pull-down resistor.
0 1 Connect a pull-down resistor.
1 0 Connect a pull-up resistor.
1 1 Setting prohibited
Remark: n=9, 8
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7.5.11 Real-Time Port O Buffer Switching Registers (DRCTLRPOL, DRCTLRPOH)

3130 29 28 27 26 25 24 23 22 21 20 19 18 17 16 1514 13121110 9 8 7 6 5 4 3 2 1 0 Address
oretirroL [ololololololololololololololololE|E|R|2|E (22|22 E|Z|2|8] nitalvalue
S|o|g||0|5|&|E|S|S|E & S\0|& |
S|a S|a S|a Sa
2lal9|9|a|al9|9|a|a|O|2|a|a|2|Q| 0000 9999H
R/ RI RI RI RI RI RI RI RI RI Rl RI Rl RI RI R/
RIW 00000000000 00000 & v wwwwwwwwwwwuw
3130 29 28 27 26 25 24 23 22 212019 18 17 16 1514 13121110 9 8 7 6 5 4 3 2 1 0 Address
preTLrRPoH 0| 0o lofololo]o|olololo]o]ololo|Z|Z|E|E|Z|Z|S|2|Z|Z|S|E|Z|2|E|&| nital value
Sls|g|z|s|S|e | o|s||EIS|0|& &
S|a S|a S|a S|a
2|a|9|9|a|a|C|9|7|a|2|9|a|a|O|O| 0000 9999H
R/ RI RI Rl RI RI RI RI RI RI Rl RI Rl RI RI R/
R/W oo000000OOOOOOOOWWWWWWWWWWWWWWWW
Bit Position | Bit Name Description
31to 16 - Reserved

When writing to these bits, write 0. When read, O is returned.

15, 14,11, |PUIORPON, |These bits specify whether to connect a pull-up or pull-down resistor to the RP07 to RP0O pins.
10, 7, 6,3, |PDIORPON

2 Connection of a Pull-Up or Pull-Down Resistor
PUIORPON | PDIORPON

to the RP0O7 to RP0OO Pins

Do not connect a pull-up or pull-down resistor.

Connect a pull-down resistor.

Connect a pull-up resistor.

| |O|O
P ([O |, | O

Setting prohibited

13,12, 9, 8 |IOLRPON1, |These bits specify the driving ability of the RP07 to RPOO pins.
54,1,0 IOLRPONO

IOLRPON1 | IOLRPONO Driving Ability of the RP07 to RP0O0 Pins
0 1 6 mA (recommended)
1 1 12 mA

Other than the above | Setting prohibited

Remark: n=7to0
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7.5.12 Real-Time Port 1 Buffer Switching Registers (DRCTLRP1L, DRCTLRP1H)

3130 29 28 27 26 25 24 23 22 21 20 19 18 17 16 1514 13121110 9 8 7 6 5 4 3 2 1 0 Address
oreTirril [olololololololololololololololol|e|a|a & |&|e|e|&|&|a|a|&|E|a & nitalvalue
S|o|&|E|0|9|E|&|S|0|E & S\0|& &
S|a S|a S|a Sa
2lal9|9|a|al9|9|a|a|O|2|a|a|2|Q| 0000 9999H
R/ RI RI RI RI RI RI RI RI RI Rl RI Rl RI RI R/
RIW 00000000000 00000 & v wwwwwwwwwwwuw
3130 29 28 27 26 25 24 23 22 212019 18 17 16 1514 13121110 9 8 7 6 5 4 3 2 1 0 Address
preTLrRPiH 0|00 lofolo|o]o|ololo]o]o]ololo|Z|2|E|E|Z|Z|E |2 2|z|E |8 |2|2|& 2| nital value
Sls|g|z|s|S|e /& 0/s| & S /0|8 |
S|a S|a S|a S|a
2|a|9|9|a|a|C|9|7|a|2|9|a|a|O|O| 0000 9999H
R/ RI RI Rl RI RI RI RI RI RI Rl RI Rl RI RI R/
R/W oo000000OOOOOOOOWWWWWWWWWWWWWWWW
Bit Position | Bit Name Description
31to 16 - Reserved

When writing to these bits, write 0. When read, O is returned.

15, 14,11, |PUIORP1n, |These bits specify whether to connect a pull-up or pull-down resistor to the RP17 to RP10 pins.
10,7, 6,3, |[PDIORP1n

2 Connection of a Pull-Up or Pull-Down Resistor
PUIORP1n | PDIORP1n

to the RP17 to RP10 Pins

Do not connect a pull-up or pull-down resistor.

Connect a pull-down resistor.

Connect a pull-up resistor.

| |O|O
P ([O |, | O

Setting prohibited

13,12, 9, 8 |IOLRP1n1, |These bits specify the driving ability of the RP17 to RP10 pins.
54,1,0 IOLRP1n0

IOLRP1nl | IOLRP1Nn0 Driving Ability of the RP17 to RP10 Pins
0 1 6 mA (recommended)
1 1 12 mA

Other than the above | Setting prohibited

Remark: n=7to0
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7.5.13 Real-Time Port 2 Buffer Switching Registers (DRCTLRP2L, DRCTLRP2H)

3130 29 28 27 26 25 24 23 22 21 20 19 18 17 16 1514 13121110 9 8 7 6 5 4 3 2 1 0 Address
oretirrL [olololololololololololololololole|e|R|S &SN e eSS &z & 8] nitalvalue
S|o|g|z|0|5||E|S|0|E & S\0|& |
S|a S|a S|a Sa
2/al9|9|a|al9|9|a|a|O|2|a|a|2|Q| 0000 5559H
R/ RI RI RI RI RI RI RI RI RI Rl RI Rl RI RI R/
RIW 00000000000 00000 & v wwwwwwwwwwwuw
3130 29 28 27 26 25 24 23 22 212019 18 17 16 1514 13121110 9 8 7 6 5 4 3 2 1 0 Address
preTirP2H 0|00 lofololo]o|olololo]o]ololo|Z|@|Y|&|z|z|S|Y | z|S |8 2|2 & nita value
Sls|g|z|s|Sle /& ols| |z S /0|8 |
S|a S|a S|a S|a
2|a|9|9|a|a|O|9|a|a|2|9|a|a|O|O| 0000 5555H
R/ RI RI Rl RI RI RI RI RI RI Rl RI Rl RI RI R/
R/W oo000000OOOOOOOOWWWWWWWWWWWWWWWW
Bit Position | Bit Name Description
31to 16 - Reserved

When writing to these bits, write 0. When read, O is returned.

15, 14, 11, |PUIORP2n, |These bits specify whether to connect a pull-up or pull-down resistor to the RP27 to RP20 pins.
10,7, 6,3, |PDIORP2n

2 Connection of a Pull-Up or Pull-Down Resistor
PUIORP2n | PDIORP2n

to the RP27 to RP20 Pins

Do not connect a pull-up or pull-down resistor.

Connect a pull-down resistor.

Connect a pull-up resistor.

| |O|O
P ([O |, | O

Setting prohibited

13,12, 9, 8 |IOLRP2n1, |These bits specify the driving ability of the RP27 to RP20 pins.
54,1,0 IOLRP2n0

IOLRP2n1 | IOLRP2n0 Driving Ability of the RP27 to RP20 Pins
0 1 6 MmA (recommended)
1 1 12 mA

Other than the above | Setting prohibited

Remark: n=7to0
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7.5.14 Real-Time Port 3 Buffer Switching Registers (DRCTLRP3L, DRCTLRP3H)

3130 29 28 27 26 25 24 23 22 21 20 19 18 17 16 1514 13121110 9 8 7 6 5 4 3 2 1 0 Address
oreTirraL [ololololololololololololololololE|E|R]8& |22 |22 E|Z|R|2] nital value
S|o|g|z|0|5|x|E|S|S|E & S\0|& |
S|a S|a S|a Sa
2lal9|9|a|al9|9|a|a|O|2|a|a|2|Q| 0000 9999H
R/ RI RI RI RI RI RI RI RI RI Rl RI Rl RI RI R/
RIW 00000000000 00000 & v wwwwwwwwwwwuw
3130 29 28 27 26 25 24 23 22 212019 18 17 16 1514 13121110 9 8 7 6 5 4 3 2 1 0 Address
preTLrRPsH 0|00 lofololo]o|ololololo]ololo|Z|Z|R|R|z|Z|2|D|2|z|2|8|2|2|&|&] nital value
Sls|g|z/s|Sle | ols| |5 5|08 &
S|a S|a S|a S|a
2|a|9|9|a|a|C|9|7|a|2|9|a|a|O|O| 0000 9999H
R/ RI RI Rl RI RI RI RI RI RI Rl RI Rl RI RI R/
R/W oo000000OOOOOOOOWWWWWWWWWWWWWWWW
Bit Position | Bit Name Description
31to 16 - Reserved

When writing to these bits, write 0. When read, O is returned.

15, 14, 11, |PUIORP3n, |These bits specify whether to connect a pull-up or pull-down resistor to the RP37 to RP30 pins.
10,7, 6,3, |PDIORP3n

2 Connection of a Pull-Up or Pull-Down Resistor
PUIORP3n | PDIORP3n

to the RP37 to RP30 Pins

Do not connect a pull-up or pull-down resistor.

Connect a pull-down resistor.

Connect a pull-up resistor.

| |O|O
P ([O |, | O

Setting prohibited

13,12, 9, 8 |IOLRP3n1, |These bits specify the driving ability of the RP37 to RP30 pins.
54,1,0 IOLRP3n0

IOLRP3n1 | IOLRP3n0 Driving Ability of the RP37 to RP30 Pins
0 1 6 MmA (recommended)
1 1 12 mA

Other than the above | Setting prohibited

Remark: n=7to0
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7.6 Operation of Port Functions

Operation of the ports differs depending on the 1/0O mode setting as described below.

7.6.1 Reading and Writing via 1/0 Ports

(1) In output mode

If a value is written to a port register (Pn, RPm, or EXTPp), the value is written to that port’s output latch (Pn,
RPm, or EXTPp). The value of the output latch is output from the pin.

The value written to the output latch is held until another value is written.

The value of the output latch (Pn, RPm, or EXTPp) can be read by reading the port register (Pn, RPm, or
EXTPp).

To directly read the pin level, read a port pin input register (PINn, RPINm, or EXTPINp).

Remark: n=0to7;, m=0to3;p=0,1

(2) Ininput mode

If a value is written to a port register (Pn, RPm, or EXTPp), the value is written to that port’s output latch (Pn,
RPm, or EXTPp). However, the pint state does not change because the output buffer is off.

The value written to the output latch is held until another value is written.

To read the input level, read a port pin input register (PINn, RPINm, or EXTPINp).

Remark: n=0to7; m=0to 3;p=0,1

7.6.2 Multiplexed Function Pin Output State in Control Mode

The port pin level can be read directly by reading port pin input register n, m, or p (PINn, RPINm, or EXTPINp),
regardless of the settings of the PMCn, RPMCm, and EXTPMCp registers, PMn, RPMm, and EXTPMp
registers, PFCn, RPFCm, and EXTPFCp registers, and PFCEn, RPCEm, and EXTPEp registers.

Remark: n=0to7; m=0to 3;p=0,1
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7.7 Trigger-Synchronous Ports (RP0O to RP37)

The state of the 32-bit port pins RP0O0 to RP37 can be updated in synchronization with an interrupt from an
on-chip peripheral module.

Use the RPTRGMD register to set trigger-synchronous port control mode in 1-bit units. To select the target
trigger, use the RPTFRO to RPTFR3 registers.
For details, see the R-IN32M4-CL2 User’s Manual: Peripheral Modules.

PORT_TOP RPx_DO IF_CTRL_APB

RPxx
»D
> |EN
PCLK ——] 7

Synchronization

G
|

RPx_DI

A
N\
A

Synchronization

—
Interrupt t
select circuit |

RPTRGMD
register

Figure 7.19  Configuration of Trigger-Synchronous Ports
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8. Electrical Characteristics
8.1 Terminology
Table 8.1 Terms Used in Absolute Maximum Ratings
Parameter Symbol Meaning
Power supply voltage Vop Indicates the voltage range within which damage or reduced reliability will not
result when power is applied to a Voo pin.
Input voltage Vi Indicates the voltage range within which damage or reduced reliability will not
result when power is applied to an input pin.
Output voltage Vo Indicates the voltage range within which damage or reduced reliability will not
result when power is applied to an output pin.
Output current lo Indicates the absolute tolerance value for DC current to prevent damage or
reduced reliability when a current flows out of or into an output pin.
Operating ambient Ta Indicates the ambient temperature range for normal logic operations.
temperature
Storage temperature T.sqt. Indicates the element temperature range within which damage or reduced

reliability will not result while no voltage or current is being applied to the device.

Table 8.2 Terms Used in Recommended Operating Range

Parameter Symbol Meaning
Power supply voltage Vb Indicates the voltage range for normal logic operations that occur when Vss =0 V.
High-level input voltage | Vin A voltage, which is applied to the input pins of the R-IN32M4, indicating that the
high level state for normal operation of the input buffer.
- If a voltage that is equal to or greater than the minimum value is applied, the
input voltage is guaranteed as a high level voltage.
Low-level input voltage | ViL A voltage, which is applied to the input pins of the R-IN32M4, indicating that the
low level state for normal operation of the input buffer.
- If a voltage that is equal to or less than the maximum value is applied, the input
voltage is guaranteed as a low level voltage.
Positive trigger voltage | Ve Indicates the input level at which the output level is inverted when the input to the
R-IN32M4 is changed from the low-level side to the high-level side.
Negative trigger voltage | Vn Indicates the input level at which the output level is inverted when the input to the
R-IN32M4 is changed from the high-level side to the low-level side.
Hysteresis voltage A/ Indicates the differential between the positive trigger voltage and the negative
trigger voltage.
Input rising time tried, Indicates the limit value for the time period when an input voltage applied to
tric, R-IN32M4 rises from 10% to 90%. tried, tric, @and tris €ach indicate the input rising
tris time for the data clock and Schmitt buffer.
Input falling time tiid, Indicates the limit value for the time period when an input voltage applied to
tiic, R-IN32M4 falls from 90% to 10%. tsiq, tic, and tis each indicate the input falling time
tfis for the data clock and Schmitt buffer.
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Table 8.3 Terms Used for DC Characteristics

Parameter Symbol Meaning

Off-state output current | loz Indicates the current that flows via an output pin when the rated voltage is applied
when a 3-state output has high impedance.

Output short circuit los Indicates the current that flows when the output pins are shorted to the ground

current when output is at high level.

Input leakage current ILi Indicates the current that flows via an input pin when a voltage is applied to that
pin.

Low-level output current | loL Indicates the current that flows to the output pins when the rated low-level output
voltage is being applied.

High-level output current | lon Indicates the current that flows from the output pins when the rated high-level
output voltage is being applied.

Low-level output voltage | VoL Indicates the output voltage at low level and when the output pin is open.

High-level output voltage | Von Indicates the output voltage at high level and when the output pin is open.

8.2

Absolute Maximum Ratings

Table 8.4 Absolute Maximum Ratings

Parameter Symbol Conditions Ratings Unit
Power supply voltage Vop 1.0V type -0.3to +1.10 \'%
2.5V type -0.3to +2.75 \'%
3.3V type -0.3to +3.60 \%
I/O voltage Vi/Vo 2.5 V bufferNotel - -0.3t0 +2.75 \Y
3.3 V bufferNote2 - -0.3t0 +3.6 \Y
3.3 V bufferNotes Vi /Vo<Vpp + 0.5V -0.5t0 +4.1 \Y;
5 V-tolerant buffer | Vi/Vo<Vbp + 3.0V -0.5t0 +6.6 \Y
Output current (3.3 V buffer) lo 6 mA type 15 mA
12 mA type 25 mA
Output current lo 4 mA type 10.35 mA
(5V-tolerant buffer)
Operating ambient temperature Ta - -40 to +85 °C
Storage temperature T sqt. - -65 to +125 °C

Notes 1.
2.
3.

Caution:

Remark:

This applies to the PHYADD3 and PHYADDA4 pins.

This applies to the PHYADD1, PHYADD2, TDI, TMS, and TCK pins.

This applies to the pins other than five pins listed in Note 2.

Product quality may suffer if the absolute maximum rating is exceeded even momentarily for

any parameter. That is, the absolute maximum ratings are rated values at which the product

is on the verge of suffering physical damage, and therefore the product must be used under

conditions that ensure that the absolute maximum ratings are not exceeded.

3.3 V. must be applied to the I/O pins only after applying the power supply voltage.
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8.3 Recommended Operating Conditions

Table 8.5 Recommended Operating Conditions

Parameter Symbol Conditions MIN. TYP. MAX. Unit
Power supply voltage Vop 1.0 V power supply 0.95 1.0 1.05 \%
2.5V power supply 2.375 2.5 2.625 \'%
3.3 V power supply 3.135 3.3 3.465 \%
Negative trigger voltage VN 3.3 V buffer 0.6 - 1.8 \%
5 V-tolerant buffer 0.8 - 11 \%
Positive trigger voltage Ve 3.3-V buffer 1.2 - 2.4 \%
5 V-tolerant buffer 1.7 - 2.2 \%
Hysteresis voltage VH 3.3-V buffer 0.3 - 15 Vv
5 V-tolerant buffer 0.9 - 11 \%
Low-level input voltage Vi 3.3-V buffer -0.3 - 0.8 \%
5 V-tolerant buffer 0 - 0.8 vV
High-level input voltage ViH 3.3-V buffer 2.0 - Voo + 0.3 \%
5 V-tolerant buffer 2.0 - 5.5 V
Input rising/falling time tried - 0 - 200 ns
tfid - 0 - 200 ns
Input rising/falling time (clock) | tric - 0 - 4 ns
tic - 0 - 4 ns
Input rising/falling time tris - 0 - 1 ms
(Schmitt input) tfis - 0 - 1 ms
Operating ambient Ta - -40 - 85 °C
temperature
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8.4 DC Characteristics
Table 8.6 DC Characteristics (VDD = 3.3 £0.165V, TA = —40 to +85°C) (1/2)
Parameter Symbol Conditions MIN. TYP. MAX. Unit
Supply current IDD VI =VDD or GND 10V = 715 1540 mA
25V - 290 305 mA
3.3V - 70 75 mA
Off-state current loz Vi = Vop or GND 3.3 V output - - +10 MA
5V-tolerant buffer - - +10 MA
Qutput short circuit los Vo = GND - - - - 250
current Note mA
Input leakage current I Vi = Vop or GND Normal input - - +10 MA
(3.3 V buffer) Vi =GND With pull-up resistor -28.9 - 65.7 -129.8 MA
(50 kQ)
With pull-up resistor -85.0 -160.0 -280.0 MA
(25 kQ)
V1= Vbp With pull-down resistor 10.2 43.4 83.9 MA
(50 kQ)
Input leakage current I Vi=GND With pull-up resistor 39.0 - 100.9 MA
(5V-tolerant buffer) (50 kQ)

Note: The output short circuit time is no more than one second and is only for one pin on the LSI.

Remark: The (+) and (-) signs in the table indicate the current direction. Current flowing to the device

is indicated by (+) and current flowing out is indicated by (-).

Table 8.7 DC Characteristics (VDD = 3.3 £0.165V, TA = —-40 to +85°C) (2/2)

Parameter Symbol Conditions MIN. TYP. MAX. Unit
Low-level output current | lou VoL = 0.4V 6 mA type 6.0 - - mA
(3.3 V buffer) 12 mA type 12.0 - - mA
Low-level output current | lo. VoL = 0.4V 4 mA type 4.0 - - mA
(5 V-tolerant buffer)

High-level output current | lon Von = 2.4V 6 mA type -6.0 - - mA
(3.3 V bulffer) 12 mA type -12.0 - - mA
High-level output current | lon Von = 2.4V 4 mA type -4.0 - - -
(5 V-tolerant buffer)
Low-level output voltage | VoL loL = OMA 3.3V buffer - - 0.1 \%

5 V-tolerant buffer - - 0.1 V
High-level output voltage | Von lon = OMA 3.3V buffer Vop-0.1 - - \%

5 V-tolerant buffer Vop-0.1 - - \Y;
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8.5 Pull-Up/Pull-Down Resistor Values
Table 8.8 Pull-Up/Pull-Down Resistor Values (VDD = 3.3 £0.165V, TA = —40 to +85°C)

Parameter Library Specification MIN. TYP. MAX. Unit
Pull-up resistor (3.3V buffer) 50 kQ 24 45 78 kQ
Pull-up resistor (3.3V buffer) 25 KO 10 21 40 kQ
(TCK, TMS, TDI)
Pull-down resistor (3.3V buffer) 50 kQ 24 45 78 kQ
Pull-up resistor (5V-tolerant buffer) 50 kQ 35.7 51.2 77.0 kQ

8.6 Pin Capacitance
Table 8.9 Pin Capacitance

Parameter Symbol MIN. TYP. MAX. Unit
Input buffer Cs 5.0 - 7.0 pF
Output buffer 5.0 - 7.0 pF
I/O buffer 5.0 - 7.0 pF
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8.7 Power-On/Off Sequence

Table 8.10 lists external power supplies to the R-IN32M4 and GbE-PHY. Figure 8.1 shows the power-on/off
sequence.

There are no particular restrictions regarding the order in which power voltages being supplied. However, we
recommend supplying external power voltage VDD10 and then supplying external power voltage VDD33.
Conversely, when turning off power, disconnect VDD33, then VDD10.

If VDD33 is supplied first, note that the 1/O modes of the 1/O buffers are not fixed and outputs become
undefined over the period between VDD33 and VDD10 rising to their thresholds.

3.3 V must be applied to the I/O pins only after the power supply voltages have been applied.

Table 8.10 External Power Supplies

External Power Supply Voltage [V] Supplied to External Pin Name
VDD33 3.3+0.165 R-IN32M4 VDD33
AVDD
GbE-PHY VDD33_GPHY
VDD25 2.5+0.125 GbE-PHY VDD25A
VDD10 1.0+0.05 R-IN32M4 VDD10
PLL_VDD
GbE-PHY VvDD1
VDD1A
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(1) Supplying Power Voltages
Supply power voltages such that the following two conditions are both satisfied.
1) The time from the first power voltage among VDD33, VDD25, or VDD10 to reach 10% of VDD to all

VDDs at least having reached 90% of VDD is within 100 ms.
2) The time from the first power voltage among VDD33, VDD25, or VDD10 to reach 95% of VDD to all

VDDs at least having reached 95% of VDD is within 50 ms.

(2) Turning Off Power Voltages
Turn off power voltages such that the following two conditions are both satisfied.
1) The time from the first power voltage among VDD33, VDD25, or VDD10 to reach 90% of VDD to all

VDDs at least having reached 10% of VDD is within 100 ms.
2) The time from the first power voltage among VDD33, VDD25, or VDD10 to reach 95% of VDD to all

VDDs at least having reached 95% of VDD is within 50 ms.

External power voltage
vDD33 ----- e Bt SRR S Rt EEEREES -4
90% VDD33 / 95% VDD?33 90% VDD33
VDD25 ~-- B e o (e B
I 95% VDD25
VvDD10 ----- - e
BRI [95% VDD10] T |
10% VDD10 / 95% VDDI10 \ 10% VDD10
GND
" 50 ms 50ms
© 100ms "100ms
Figure 8.1 Power-On/Off Sequence
3.3¢0.165V 1.0+0.05V 2.5+0.125V
[ | R-IN32M4-CL2
NS /
VvDD33  VDD10 VDD33 VDD25 VDD10
R-IN32M4 GbE-PHY
Figure 8.2 Power Supply Path to the R-IN32M4 Chip and GbE-PHY
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8.8 AC Characteristics
8.8.1 Clock Pins
(1) Input Clocks
Parameter Symbol Conditions MIN MAX Unit
XT1, XT2 tsyscLk - 25 £50ppm, 5ps-rms MHz
CCM_CLK80M tceLelk - 80 +50ppm MHz
CCI_CLK2_097M tccLiecik - 2.097152 +100ppm MHz
HBUSCLK tHBUSCLK - = 50 MHz
CSISCKO, CSISCK1 tcsissck Slave mode - 16.6 MHz
TCK trex - - 50 MHz
(2) Output Clocks
Parameter Symbol Conditions MIN MAX Unit
BUSCLK output cycle tBuscLK CL=15pF 10 - ns
BUSCLK high-level width tBckH 0.5 xtguscik -2.0 0.5 xtgusctk +2.0 | ns
BUSCLK low-level width tBcKL 0.5 xtguscik -2.0 0.5 xtsuscik +2.0 | ns
BUSCLK rising time tBCKR - 1.2 ns
BUSCLK falling time tckrF - 1.2 ns
CSISCKO and CSISCK1 tcsimsck | Master mode - 25 MH
z
output frequency CL=15pF
SCLO and SCL1 tscL High-speed mode - 400 KH
z
output frequency CL =30 pF
SMSCK output frequency tsmsck CL=15pF - 50 MHz
TRACECLK output frequency ttracecik |CL =15 pF - 50 MHz
/— \
BUSCLK (output) \
< tackr <tsckr > |_
. <tsckn > - < tgckL >
_ < tguscik > -l
* For other clocks, refer to the AC characteristic of each interface.
Figure 8.3 Output Clock Timing
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8.8.2 Reset Pins
Parameter Symbol Conditions MIN MAX Unit
RESETZ input low-level width twRrsL - The time required - ns
HOTRESETZ input low-level width twHRSL - for the time - ns
PONRZ input low-level width twpRrsL - (until the external - ns
oscillator be stable
+ 1 ysec)
PONRZ input timing (for RESETZ 1) tskPr - 0 - ns
< twrsL > .
RESETZ (input)
< twhrsL > -
HOTRESETZ (input)
< twprsL > .
PONRZ (input)
< tskpr >
Figure 8.4 Reset Timing
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8.8.3 External Memory Interface Pins

(1) Formula for calculating a delay value due to the external load

For the external memory interface pins of R-IN32M4, the listed values are for a load of O pF, but the actual
loads will differ with the user. Calculate the timing according to the load conditions of the user. The user must

also take the wiring delay on the board into account.

Delay Value per pF (ns

Driving Ability y per pF (ns)
MIN. MAX.
6 mA 0.026 0.067
12 mA 0.012 0.034

Calculation Example:

When an address pin (6-mA output buffer) has a 30-pF load, the actual delay is as follows.

MIN.

(2) Asynchronous SRAM memory controller access timing

1.0 ns (the minimum delay value for a load of 0 pF) + (0.026 x 30) ns = 1.78 ns
MAX. 7.0 ns (the maximum delay value for a load of O pF) + (0.067 x 30) ns = 9.01 ns

Parameter Symbol MIN MAX Unit
Address and CSZ0-CSZ3 output delay time (for BUSCLK 1) | toka 1.0 (1.78) Note 7.0 (9.01) Note ns
RDZ output delay time (for BUSCLK 1) toKRD 1.0 (1.78) Note 7.0 (9.01) Note ns
WRZ0 - WRZ3 (BENZ0O-BENZ3), and WRSTBZ toKwR 1.0 (1.78) Note 7.0 (9.01) Note ns
output delay time (for BUSCLK 1)
BCYSTZ output delay time (for BUSCLK 1) toKBsL 1.0 (1.78) Note 7.0 (9.01) Note ns
WAITZ input setup time (for BUSCLK |) tskw 4.0 - ns
WAITZ input hold time (for BUSCLK |) tHkw 0 - ns
Data input setup time (for BUSCLK 1) tskip 4.0 - ns
Data input hold time (for BUSCLK 1) tHKID 0 - ns
Data output delay time (for BUSCLK 1) tokop 1.0 (1.78) Note 7.0 (9.01) Note ns
Data float delay time (for BUSCLK 1) tHkoD 1.0 (1.78) Note 7.0 (9.01) Note ns

Note: Values in parenthesis are for a load of 30 pF.
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(a) Read timing

BUSCLK (output) J

A1-A26 (output)

CSZ0-CSZ3 (output)

WRZ0-WRZ3"""®, WRSTB (output)

BENZ0-BENZ3“" (output)

RDZ (output)

DO-D31 (I/O)

WAITZ (input)

BCYSTZ (input)

DKA >

tokwr

< tbkrp >

< thkip >

ml

y N

Figure 8.5 Memory Controller Read Timing (Asynchronous Memory)

Note: The WRZ0 to WRZ3 pins are multiplexed with the BENZO to BENZ3 pin functions. The pin
names are WRZ0 to WRZ3. The WRZ0 to WRZ3 pins are selected by default during a reset.
Use the write-enable switching register (WREN) to switch the pin functions of these pins.

Remark: The above timing is for the case where the settings in the SMCn register for numbers of idle

wait cycles, write recovery wait cycles, and address setting wait cycles are 0, and that for

data wait cycles is 3.
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(b) Write timing

BUSCLK (output) J_\_/ \ ’ \4/_\_/_\_/_\_/_\_
< foka >
A1-A26 (output)
< lpKa > < tpka >
CSZ0-CSZ3 (output) [
< tpkwr > < tpkwr >
WRZ0-WRZ3"" WRSTB (output)
< tokwr > < thews >
BENZ0-BENZ3“* (output)
RDZ (output) < thyop >
< thgop > > < tpkop >
D0-D31 (I/0) —
<thikw >l |
< tokw >_p
WAITZ (input)
< toges > : tDiBS g
BCYSTZ (input) al

Figure 8.6 Memory Controller Write Timing (Asynchronous Memory)

Note: The WRZ0 to WRZ3 pins are multiplexed with the BENZO to BENZ3 pin functions. The pin
names are WRZ0 to WRZ3. The WRZ0 to WRZ3 pins are selected by default during a reset.
Use the write-enable switching register (WREN) to switch the pin functions of these pins.

Remark: The above timing is for the case where the settings in the SMCn register for numbers of idle
wait cycles, write recovery wait cycles, and address setting wait cycles are 0, and that for

data wait cycles is 3.
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(3) Synchronous burst access memaory controller access timing

Parameter Symbol MIN MAX Unit
BUSCLK output frequency tBuscLk = 50 MHz
Address and CSZ0 to CSZ3 output delay time toka 1.0 (1.78) Note 7.8 (9.81) Note ns
RDZ output delay time tDKRD 1.0 (1.78) Note 7.8 (9.81) Note ns
WRZ0 to WRZ3 (BENZO to BENZ3) and WRSTBZ | tokwr 1.0 (1.78) Note 7.8 (9.81) Note ns
output delay time
ADVZ output delay time tokesL 1.0 (1.78) Note 7.8 (9.81) Noe ns
WAITZ and WAITZ1 to 3 input setup time tskw 5.3 - ns
WAITZ and WAITZ1 to 3 input hold time tHKw 0 - ns
Data input setup time tskip 5.3 - ns
Data input hold time tHKID 0 - ns
Data output delay time tokop 1.0 (1.78) Note 7.8 (9.81) Noe ns
Data float delay time tHkoD 1.0 (1.78) Note 7.8 (9.81) Note ns

Note: Values in parenthesis are for a load of 30 pF.
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(a) Read timing

BUSCLK (output) ] T
(SMCMD_CMCRDLTH:0) | W Yl W W | i
(SMCMD_CMCRDLTH:1) — I
< tpka P < tpka >
CSZ0-CSZ3 (output)
WRSTBZ (output)
< tpkrp > < tpkrp >
RDZ (output)
<t >
< tHKOD > <t . > - HKID
SKID
D0-D31 (1/0) )
< thkw >
<tsy> | B
WAITZ, WAITZ1-3 (input)
<t >
< tDK s > DKBS
ADVZ (input)

Figure 8.7 Memory Controller Read Timing (Clock Synchronous Memory)

Remark: The above timing is for the case wheret _ceoeis 2and t_rcis 4.
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(b) Write timing

suseweupy 1 [\ [ VL L
< tpka > < thra >
CSZ0-CSZ3 (output)
< tokwr|[> < tokwr >
WRSTBZ (output)
RDZ (output)
< I > <tskip > < tpkop >
DO-D15 (1/0) )7
< thkw >
<tody> | B
WAITZ, WAITZ1-3 (input)
<t >
<ftokgs > _ DKES

ADVZ (input)

Figure 8.8 Memory Controller Write Timing (Clock Synchronous Memory)

Remark: The above timing is for the case wheret_wp is 2 and t_wc is 5.
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8.8.4

External MCU Interface Pins

The load condition for the external MCU interface pins: 65 pF (HD pin) and 35 pF (HWAITZ pin).

(1) Synchronous mode

No. Parameter Symbol MIN MAX Unit
1 HBUSCLK high-level width theHIGH 0.5tysuscik-2.1 0.5thpuscik+2.1 ns
2 HBUSCLK low-level width theLow 0.5tguscik-2.1 0.5tyguscikt2.1 ns
3 HBUSCLK input cycle teusciLk 20.0 - ns
4 Address, HCSZ, HPGCSZ, and HRDZ input setup time (for tskHA 4.0 - ns

HBUSCLK 1)
5 HBENZ0-HBENZ3 (HWRZ0-HWRZ3), tskHwr 4.0 = ns
HWRSTBZ input setup time (for HBUSCLK 1)
6 Address, HCSZ, HPGCSZ, and HRDZ input hold time (for thkra 1.0 - ns
HBUSCLK 1)
7 HBENZ0-HBENZ3 (HWRZ0-HWRZ3), tHkHWR 1.0 = ns
HWRSTBZ input hold time (for HBUSCLK 1)
8 HWRZ0-HWRZ3, HWRSTBZ recovery time (high-level width) | twawr 35.0 - ns
9 Data input setup time (for HBUSCLK 1) tskiHD 4.0 - ns
10 Data input hold time (for HBUSCLK 1) tHkiHD 1.0 - ns
11 HWAITZ output delay time (for HCSZ, HPGCSZ |) tokHD 2.2 - ns
12 HWAITZ output delay time (for HWRSTBZ, HWRZ0-HWRZ3 | toxuwr 2.2 - ns
1)
13 HWAITZ valid data output delay time (for HBUSCLK 1) tokHWTV 2.0 11.0 ns
14 HWAITZ valid data hold time (for HWRSTBZ, HWRZ0-HWRZ3 1) tHkHWTV 4.2 - ns
15 HWAITZ output hold time (for HWRSTBZ, HWRZ0-HWRZ3 1) | tukwrwr = 16.8 ns
16 Data and HWAITZ output hold time (for HCSZ, HPGCSZ 1) thkwres - 16.8 ns
17 HRDZ recovery time (high-level width) twHrD 35.0 - ns
18 Data, HWAITZ output delay time (for HRDZ |) tDKHDHR 2.2 - ns
19 Data fixing time (for HWAITZ 1) tSKHDHWT theuscLk-10.0 - ns
20 Data and HWAITZ valid data output hold time (for HRDZ 1) tHKHWTHR 2.2 - ns
21 Data and HWAITZ output hold time (for HRDZ 1) thkoHp - 16.8 ns
22 Data and HWAITZ output delay time in on-page access (for tokpoN 4.2 15.4 ns
addresses)
23 Data and HWAITZ output delay time in off-page access (for tokPOFF 4.2 15.4 ns
addresses) (when not crossing a 16-byte boundary)
Data and HWAITZ output delay time in off-page access (for tokpoFF 4.2 49.5 ns
addresses) (when crossing a 16-byte boundary)
24 HWAITZ valid data output delay time (for HCSZ, HPGCSZ |) | tokwrves - 15.4 ns
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<1>‘<2>
e avaiaiaiaWaiaiaiaiain
<3>
” <4> <6> R
HCSZ, HPGCSZ (input)
<4> <6>
HA1-HA20 (input)
<5> <7>
HBENZO-HBENZ3 (input)
<7> = 5 <7> —> .
o le—] <5>
HWRSTBZ (input)
HWRZ0-HWRZ3 (input)_l
<8 M <8>
HRDZ (input) ’ ~
<10>
— 4= = —
HDO-HD31 (input/output) P 4
<13> <16>
> <15>
<12>
> <13> <14>
<11>

HWAITZ (output) } —(:

Figure 8.9 External MCU Interface Write Timing (MEMCSEL=L, HIFSYNC=H)

Caution: Supply a stable signal to the address, data, and control lines during access.
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8.

Electrical Characteristics

HBUSCLK (input) J_\

HCSZ, HPGCSZ (input)

HA1-HA20 (input)

HBENZO-HBENZ3 (input)

HWRSTBZ (input)
HWRZ0-HWRZ3 (input)

HRDZ (input)

<1>‘<2>
<3>
<4>| <6>
-— —_—
<4 <6>
e
<4>| <6>
1
<4> <6>
|— >
<17p <17>
—> <16>
<21>
<18p,
<11> [ <20> >
) —(_
<13> <19>
<24> hn —> <16>
<13> <21>
<11> % <18>
— <20> >

HWAITZ (output) ,‘

Figure 8.10 External MCU Interface Read Timing (MEMCSEL=L, HIFSYNC=H)

Caution: Supply a stable signal to the address, data, and control lines during access.
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<1> <2>
s\ [\ U U
<B> |
<4> <6>
-— -
HCSZ, HPGCSZ (input)
<4> <6>
< -
HA4-HA20 (input)
<4> <6>
-
HA1-HA3 (input) Off|Page On Page Off Page On Page
<4p <6>
< Ee S
HBENZO0-HBENZ3 (input) X
HWRSTBZ (input)
HWRZ0-HWRZ3 (input)
<4> <6>
<17> g 917>
HRDZ (input)_l
<16>
<22> 423> <22> >
k18> I B i <21
<11> " >
<20> —pi
HDO-HD31 (input/output) ‘, —(
k13> |14 <19~ <16>
<24> g N = 3 5 —
4 13> <13> <21
<11> ¥ <18> <22 23] <22
> —q — —q <20>F—>|

—
HWAITZ (output) 37

!

!

Figure 8.11 External MCU Interface Page Read Timing (MEMCSEL=L, HIFSYNC=H)

Caution: Supply a stable signal to the address, data, and control lines during access.
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(2) Synchronous mode (CC-Link IE Field)

No. Parameter Symbol MIN MAX Unit
1 HBUSCLK high-level width thBHIGH 0.5thguscik-2.1 0.5thguscikt2.1 ns
2 HBUSCLK low-level width theLow 0.5thguscik-2.1 0.5thguscikt2.1 ns
3 HBUSCLK input cycle tHBUSCLK 20.0 - ns
4 Address, HCSZ, HPGCSZ, input setup time tskHes 4.0 - ns

(for HBUSCLK |)
5 HBENZO-HBENZ3 (HWRZ0-HWRZ3), tskHwR 4.0 = ns
HWRSTBZ input setup time (for HBUSCLK |)
6 Address, HCSZ, HPGCSZ, HBENZ0-HBENZ3, data thkHA 0 = ns
input hold time (for HRDZ, HWRSTBZ, HWRZ0-HWRZ3 1)
7 HWRZ0-HWRZ3, HWRSTBZ recovery time (high-level width) | twhwr theuscik X 1 - ns
8 Data input setup time (for HWRSTBZ, HWRZ0-HWRZ3 |) tskinp 0 - ns
9 HWAITZ output delay time (for HCSZ, HPGCSZ |) tokHD 2.2 - ns
10 HWAITZ output delay time (for HWRSTBZ, tokHwT 2.2 - ns
HWRZ0-HWRZ3 |)
11 HWAITZ valid data output delay time (for HBUSCLK 1) tokHwTv 4.0 12.0 ns
HWAITZ output is in HBUSCLK 1 synchronous mode.
HWAITZ valid data output delay time (for HBUSCLK |) tokHwTv 4.0 12.0 ns
HWAITZ output is in HBUSCLK | synchronous mode.
12 HWAITZ valid data hold time tHKkHWTV 4.2 - ns
(for HWRSTBZ, HWRZ0-HWRZ3 1)
13 HWAITZ output hold time THkwTwR - 16.8 ns
(for HWRSTBZ, HWRZ0-HWRZ3 1)
14 Data and HWAITZ output hold time (for HCSZ, HPGCSZ 1) thkwres - 16.8 ns
15 HRDZ recovery time (high-level width) twHrD theuscik X 1 - ns
16 Data and HWAITZ output delay time (for HRDZ |) toKHDHR 2.2 - ns
17 HWAITZ valid data output delay time (latch timing for HRDZ, | tokwrvir = theuscLk/2 ns
HWWRSTBZ, HWRZ0 - HWRZ3) +12.0
HWAITZ output is in HBUSCLK 1 synchronous mode.
HWAITZ valid data output delay time (latch timing for HRDZ, | tokwrvir = thBusCLK ns
HWWRSTBZ, HWRZ0 - HWRZ3) +12.0
HWAITZ output is in HBUSCLK | synchronous mode.
18 Data fixing time (for HWAITZ 1) tskHDHWT 6.23 - ns
HWAITZ output is in HBUSCLK 1 synchronous mode.
Data fixing time (for HWAITZ 1) tskHDHWT 16.2 = ns
HWAITZ output is in HBUSCLK | synchronous mode.
19 Data and HWAITZ valid data output hold time THKHWTHR 4.2 - ns
(for HRDZ 1)
20 Data and HWAITZ output hold time (for HRDZ 1) thkoHp - 16.8 ns
21 HRDZ input setup time (for HBUSCLK |) tskHrD 4.0 - ns
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<l>1 <2>
e atatainialniaWainialn
<3>
<4> <6>
HCSZ, HPGCSZ (input)
<4> <6>
HA1-HA20 (input)
<5> <6>
HBENZO-HBENZ3 (input)
<5>|
<7> AR <7> N
HWRSTBZ (input)
HWRZ0-HWRZ3 (input)
HRDZ (input) ' \
<8> <6>‘
HDO-HD31 (input/output) :>7 ,‘
»<11>
<17> <13> —» <14>
10> <125
<9> > <11> —
HWAITZ (output) >
HBUSCLK rising ) {
synchronous mode —/ —
<11>
<17> <11>
HWAITZ (output)
HBUSCLK faling Y \_>_<:
synchronous mode _/

Figure 8.12 External MCU Interface Write Timing (MEMCSEL=L, HIFSYNC=H)

Caution: Supply a stable signal to the address, data, and control lines during access.
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HBUSCLK (input) _/—\_/—\_/—\

HCSZ, HPGCSZ (input)

<1> <2>

<3>

HA1-HA20 (input)

HBENZO0-HBENZ3 (input)

HWRSTBZ (input)
HWRZ0-HWRZ3 (input)

HRDZ (input)

HWAITZ (output)
HBUSCLK rising

synchronous mode

<4> <6>
<4> <6>
<5> <6>
<15> <21> ¢ <15>
—> <14>
<16> <20> N
<9> <19>
_K18> — <14>
> <11> <20>
<17> <11»
> <19>
<11> S18>
<17> > <11>]
> —>

HWAITZ (output)
HBUSCLK falling

synchronous mode

Lo—

Figure 8.13  External MCU Interface Read Timing (MEMCSEL=L, HIFSYNC=H)

Caution: Supply a stable signal to the address, data, and control lines during access.

R18UZO0O33EJO300 Rev.3.00
May 31, 2024

RENESAS

Page 140 of 157




R-IN32M4-CL2 User's Manual 8. Electrical Characteristics

(3) Asynchronous mode

No. Parameter Symbol MIN MAX Unit

1 Address, HCSZ/HPGCSZ, and HBENZ0-HBENZ3 input setup | taoowrs 7.QNotel = ns
time (for HWRSTBZ, HWRZ0-HWRZ3 |) - 10xn

2 HWRZ0-HWRZ3 and HWRSTBZ recovery time (high-level twrw 35.0 - ns
width)

3 Data input setup time (for HWRSTBZ, HWRZ0-HWRZ3 |) twrs 7.0 Notel - ns

- 10xn

4 Data input hold time (for HWRSTBZ, HWRZ0-HWRZ3 1) twrH 7.0 - ns

5 HWAITZ output delay time (for HCSZ or HPGCSZ |) tcLz 2.2 - ns

6 HWAITZ output delay time (for HWRSTBZ, HWRZ0-HWRZ3 |) twaITD 2.2 - ns

7 HWAITZ valid data output delay time (for HWRSTBZ, twRWAITF = 15.4 ns
HWRZ0-HWRZ3 |)

8 HWAITZ valid data output hold time (for HWRSTBZ , twAITVH 4.2 - ns
HWRZ0-HWRZ3 1)

9 HWAITZ output hold time (for HWRZ0-3, HWRSTBZ 1) twaITH = 16.8 ns

10 Address and HWAITZ output hold time (for HCSZ, HPGCSZ | tchz = 16.8 ns
1)

11 Address and HCSZ, HPGCSZ input setup time (for HRDZ |) | tapbros 6.2 Note 2 - ns

- 10xn

12 Address input hold time in pace access (for HRDZ 1) tADDRDH 7.0 - ns

13 HRDZ recovery time (high-level width) trow 35.0 - ns

14 Data, HWAITZ output delay time (for HRDZ |) troLZ 2.2 - ns

15 HWAITZ valid data output delay time (for HRDZ |) tROWAITF = 15.4 ns

16 Data fixing time (for HWAITZ 1) twaitr - -6.2 Note 3 ns

+10xn

17 Data and HWAITZ valid data output hold time (for HRDZ 1) tDATAOH 2.2 - ns

18 Data and HWAITZ output hold time (for HRDZ 1) trRDHZ - 16.8 ns

19 Data and HWAITZ output delay time in on-page access (for tPAGEOND 4.2 15.4 ns
addresses)

20 Data and HWAITZ output delay time in off-page access (for tPAGEOFD 4.2 15.4 ns
addresses) (when not crossing a 16-byte boundary)
Data and HWAITZ output delay time in off-page access (for tPAGEOFD 4.2 49.5 ns
addresses) (when crossing a 16-byte boundary)

21 HWAITZ valid data output delay time (for HCSZ, HPGCSZ |) | twaitvp - 15.4 ns

Notes 1. When the value of WRSTD2 to WRSTDO in the HIFBTC register is 000B.
n: setting of WRSTD2 to WRSTDO
2. When the value of RDSTD1 to RDSTDO in the HIFBTC register is 00B.
n: setting of RDSTD1 to RDSTDO
3. When the value of RDDTS1 to RDDTSO0 in the HIFBTC is 00B.
n: setting of RDDTS1 to RDDTSO

R18UZO0O33EJO300 Rev.3.00 RENESAS Page 141 of 157
May 31, 2024



R-IN32M4-CL2 User's Manual 8. Electrical Characteristics

<1>
HCSZ, HPGCSZ (input)
<1>
HA1-HA20 (input)
<1>
HBENZO0-HBENZ3 (input)
<2> <2>

HWRSTBZ (input)
HWRZ0-HWRZ3 (input)

HRDZ (input) ’ \

<3> <4>
HDO-HD31 (input/output) } {
<7> <10>
<6> <9>
<5> I <& N
HWAITZ (output) } \ / {

Figure 8.14 External MCU Interface Write Timing (MEMCSEL=L, HIFSYNC=L)

Caution: Supply a stable signal to the address, data, and control lines during access.
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<11>
HCSZ, HPGCSZ (input)
<11>
HA1-HA20 (input)
HBENZO-HBENZ3 (input)
HWRSTBZ (input)
HWRZ0-HWRZ3 (input) \
<13> <13>
HRDZ (input)
<10>
—
<18>
k14> >
i <17>
HDO-HD31 (input/output) ,‘ {
<15> <16> <10>
<21> < —
<18>
5> <14
> <17>
HWAITZ (output) } ;{

Figure 8.15 External MCU Interface Read Timing (MEMCSEL=L, HIFSYNC=L)

Caution: Supply a stable signal to the address, data, and control lines during access.
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<11>
HCSZ, HPGCSZ (input)
<11> <12>
HA4-HA20 (input)
<11>
HA1-HA3 (input) Off Page On Page Off Page On Page
HBENZ0-HBENZ3 (input) X X
HWRSTBZ (input)
HWRZ0-HWRZ3 (input) \
<13> <13>
HRDZ (input) _‘
<10>
<19 <20> <19> >
—> > I <18>
K14> >
L <17> —p
HDO-HD31 (input/output) \, —(
<15> <163 <16 <10>
<21> > [ — —
<18>
<5> ¥ <14> k19 k20> k19 1
> —q — —q <17> —>
HWAITZ (output) 37 Y Y —(_

Figure 8.16  External MCU Interface Page Read Timing (MEMCSEL=L, HIFSYNC=L)

Caution: Supply a stable signal to the address, data, and control lines during access.
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(4) Synchronous SRAM type transfer mode

No. Parameter Symbol MIN MAX Unit
1 HBUSCLK high-level width tHBHIGH 0.5tuguscik -2.1 0.5tHpuscik +2.1 ns
2 HBUSCLK low-level width tusLow 0.5tpsuscik -2.1 0.5tpguscix +2.1 ns
3 HBUSCLK input cycle tuuscik 20 - ns
4 Address and HCSZ/HPGCSZ input setup time tskpHA 4.0 - ns
(for HBUSCLK 1)
5 Address and HCSZ/HPGCSZ input hold time thkpcs 1.0 - ns
(for HBUSCLK 1)
6 Address and HCSZ/HPGCSZ input setup time tsknHA 4.0 - ns
(for HBUSCLK |)
7 Address and HCSZ, HPGCSZ input hold time tHkNHA 1.0 - ns
(for HBUSCLK |)
8 HWRZ0-HWRZ3 input setup time (for HBUSCLK 1) | tskprwr 4.0 - ns
9 HWRZ0-HWRZ3 input hold time (for HBUSCLK 1) | tucerwr 1.0 - ns
10 HWRZ0-HWRZ3 input setup time (for HBUSCLK |) | tscnrwr 4.0 - ns
11 HWRZ0-HWRZ3 input hold time (for HBUSCLK |) | tuknhwr 1.0 - ns
12 HBCYSTZ and HWRSTBZ input setup time (for tskpHBCY 4.0 - ns
HBUSCLK 1)
13 HBCYSTZ and HWRSTBZ input hold time (for thkpHBCY 1.0 - ns
HBUSCLK 1)
14 HBCYSTZ and HWRSTBZ input setup time (for tsknHBCY 4.0 - ns
HBUSCLK |)
15 HBCYSTZ and HWRSTBZ input hold time (for thknHBCY 1.0 - ns
HBUSCLK |)
16 HRDZ input setup time (for HBUSCLK 1) tskPHRD 4.0 - ns
17 HRDZ input hold time (for HBUSCLK 1) thkpHRD 1.0 - ns
18 HRDZ input setup time (for HBUSCLK |) tskNHRD 4.0 - ns
19 HRDZ input hold time (for HBUSCLK |) tHKNHRD 1.0 - ns
20 Data input setup time (for HBUSCLK 1) tskpHD 4.0 - ns
21 Data input hold time (for HBUSCLK 1) thkpHD 1.0 - ns
22 Data input setup time (for HBUSCLK |) tsknHD 4.0 - ns
23 Data input hold time (for HBUSCLK |) trknHD 1.0 - ns
24 Data output delay time (for HRDZ |) tokNHRD 2.2 - ns
25 Data output hold time (for HRDZ 1) tHiPHRD - 16.8 ns
26 Data output delay time (for HBUSCLK 1) tokpHD 2.0 10.0 ns
27 Data output delay time (for HBUSCLK |) toknHD 2.0 10.0 ns
28 HWAITZ output delay time (for HBUSCLK 1) tokpHWT 2.0 11.0 ns
29 HWAITZ output delay time (for HBUSCLK |) toknHWT 2.0 11.0 ns
30 Data output hold time (for HCSZ/HPGCSZ 1) thkpHes - 16.8 ns
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<1> <2>
HBUSCLK (input) I \ I \ I \
<3>
<4> le— <5>
<6> — <7>
HCSZ./HPGCSZ (input)
<5>
<A>
— <7>
<6> |«
HAO0-HA20 (input)
<9>
<B> e—
— <11>
<1p>
HWRZ0-HWRZ3 (input)
<13>
<12> |e—
> <15>
<14> «
HBCYSTZ (input)
<13>
<12> |4—
— <]15>
<14>
HWRZSTB (input)
Write status
<12> (&— <13>
<14> —» <15>
HWRZSTB (input) ’
Write strobe
HRDZ (input)
<21>
<20> |e—
<22> —» <23>
<25>
HDO-HD31 (input/output) OUT —( IN
— <29>
<28>
HWAITZ (output) \

Figure 8.17 External MCU Interface Write Timing (MEMCSEL = H, ADMUXMODE =)
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) <1> R <2> R
HBUSCLK (input) / \ / \
. <3>
<4> 4= » <5>
<6> [« —> <7>
HCSZ/HPGCSZ (input)
» <5>
<4> (e
— <7>
<6>
HAO-HA20 (input)
HWRZ0-HWRZ3 (input) X X
» <13>
<12> 4=
— <15>
<14>
HBCYSTZ (input)
HWRZSTB (input)
<17>
<16> |e—
<18> <19> >
HRDZ (input)
— <27>
<30>
<26>
<24> <25>
<25>
HDO-HD31 (input/output) OUT ouT X
—> <29>
» <28>
HWAITZ (output) \

Figure 8.18 External MCU Interface Read Timing (MEMCSEL = H, ADMUXMODE = L)
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<> <2>
HBUSCLK (input) IV IV \ IV \
<3>
<4> |e— <5>
<6> — <7>
HCSZ/HPGCSZ (input)
<5>
<4> [
— <7>
<6>
HA17-HA20 (input)
<9>
<B> le—f
— <11>
<10>
HWRZ0-HWRZ3 (input)
<13>
<12> (e
—> <15>
<14>
HBCYSTZ (input)
<13>
<12> |le—
—> <15>
<14>
HWRZSTB (input)
Write status
<12> — <13>
<14> —> <15>
HWRZSTB (input) ,
Write strobe
HRDZ (input)
<5> <21>
<4> [e— <20> e
<6> — <7> <22> —> <23>
<25>
HDO-HD31 (input/output) OUT }—— IN IN
*
— <29>
<28>

HWAITZ (output)

Figure 8.19 External MCU Interface Write Timing (MEMCSEL = H, ADMUXMODE = H)

Remark: *: The source address depends on data bus width as below.

16-bit data bus: Address = {HA[20:17], HWDATA[15:0], 1'b0}

32-bit data bus: Address = {HWDATA[18:0], 2'b00}
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<1> <2>
HBUSCLK (input) I \ I \
<3>
<4> le— <5>
<6> | —> <7>
HCSZ./HPGCSZ (input)
5>
<4> g
— <7>
<6>
HA17-HA20 (input)
HWRZ0-HWRZ3 (input) X X
<13>
<12> [&—
> <15>
<14> |«
HBCYSTZ (input)
HWRZSTB (input)
<17>
<16> (e—
<18> |« <19> —»
HRDZ (input)
— <27>
<5> <30>
<4> = <26> >
6> [ <7 <24> <25>
<25>
HDO-HD31 (input/output) OUT IN ouT X
—» <29>
<28>
HWAITZ (output) \

Figure 8.20 External MCU Interface Read Timing (MEMCSEL = H, ADMUXMODE = H)

Remark: *: The source address depends on data bus width as below.
16-bit data bus: Address = {HA[20:17], HWDATA[15:0], 1'b0}
32-bit data bus: Address = {HWDATA[18:0], 2'b00}
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8.8.5 Serial Flash ROM Interface

Parameter Symbol Conditions MIN MAX Unit
SMSCK output cycle tsFreyYC CL=15pF 20 - ns
SMSCK high-level width tsmckH 0.5 tsrreyc - 2.0 | 0.5 tsrrevc + 2.0 ns
SMSCK low-level width tsmekL 0.5tsrreyc - 2.0 | 0.5 tsrreye + 2.0 ns
SMSCK rising time tsMckr = 1.9 ns
SMSCK falling time tsFreyc = 1.9 ns
Delay time between SMCSZ falling and tosmcsck | CL =15 pF 6.0 Note - ns
SMSCK rising Freq = 50 MHz
Hold time from SMSCK rising to SMCSZ tosmckes | CL =15 pF 9.0 Note - ns
rising Freq = 50 MHz
SMCSZ high-level width tsmcsH CL=15pF 14 Note - ns
SMIOO0-3 input setup time (for SMSCK |) tssmio - 6.0 - ns
SMIOO0-3 input hold time (for SMSCK |) tHsmio - 0 - ns
SMIOO0-3 output delay time (for SMSCK |) | tosmio CL=15pF -1.0 5.0 ns

Note: The timing can be extended by the setting of the SFMSSC register.
For details, see section 13.2.2, Chip Selection Control Register (SFMSSC), in the R-IN32M4-CL2

User’s Manual: Peripheral Modules.

< <
< terrove > tS;/ICKR tSL/ICKH
< > >
SMSCK (output) =\ / \ /
[SPI mode 3] N\ /| N\ /
<
< tsmckF > <|tsmckL T

SMSCK (output) /— N\ \_/_“'\_/_\ /" \
[SPI mode 0] /| N/

< tpgvcsck >

N

[osmckes >< tsmesH >

>le >
SMCSZ (output) ' ; k

< tpsmio >
SMIO0-3 (OUIPUL) =xeennmmeeeennnass - MsB | X X X LSB e
< tssmio > | ) < thsmio >
SMIO0-3 (INpUL) ====nnmmeessmmmmees . MsB | X X B
Figure 8.21  Serial Flash Memory Access Timing
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8.8.6 External DMA Interface

Parameter Symbol | Conditions MIN MAX Unit
DMAREQZn and RTDMAREQZ input tskor - 7.0 - ns
setup time (for BUSCLK 1)
DMAREQZn and RTDMAREQZ input tHKDR1 - Until DMAACKZn |, - ns
hold time 1 RTDMAACKZ |
DMAREQZn and REDMAREQ?Z input tHKDR2 - - teuscLk Notel x mNote2 .| g
hold time 2 (for BUSCLK 1) 7.0
DMAACKZn and RTDMAACKZ output | tokpa CL=30pF 2.0 10.0 ns
delay time (for BUSCLK 1)
DMAACKZn and RTDMAACKZ output | twpaL - teuscik Note L x mNoe 2 g | tgyscrk Notel x mNote24+ 8 | ng
low-level width
DMATCZn and RTDMATCZ output tokTc CL=30pF 2.0 10.0 ns
delay time (for BUSCLK 1)

Notes 1. tsuscik is one cycle (10 ns) of BUSCLK.
2. n=0,1; m=1to 31 (DMAIFCO, DMAIFC1, and RTMDAIFC registers).

BUSCLK (output) I\_/_\J _\_/_\_/_\_/_\_/_\_/_\_/_\_/_\_

< thkpr1 > < thkorz P

DMAREQZn,
RTDMAREQZ /
(input) < tskpr >

< twpaL >

DMAACKZn,
RTDMAACKZ
(output) < tpkpa >

<tpkrc >

DMATCZn,

RTDMATCZ ’

(output)

Note: n=0, 1

Figure 8.22  External DMA Access Timing
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8.8.7 CSI Interface

The clocked serial interface (CSI) supports master mode and slave mode.

(1) Master mode

Parameter Symbol Conditions MIN MAX Unit
CSISCKn output cycle tcsimsck  |CL =15 pF 40 - ns
CSISCKn output high-level width twskH CL =15 pF tcsimsck X 0.5 - 5.0 - ns
CSISCKn output low-level width twskL CL =15pF tcsimsck X 0.5 - 5.0 - ns
CSISIn input setup time (for CSISCKn 1) tsmsi - 8.5 - ns
CSISIn input setup time (for CSISCKn |) tsmsi - 8.5 - ns
CSISIn input hold time (for CSISCKn 1) tHms - 7.0 - ns
CSISIn input hold time (for CSISCKn |) tHmsI - 7.0 - ns
CSISOn output delay time (for CSISCKn 1) | tomso CL =15 pF - 7.0 ns
CSISOn output delay time (for CSISCKn |) | tbmso = 7.0 ns
CSISOn output hold time (for CSISCKn 1) tHMso tcsimsck X 0.5 - 5.0 - ns
CSISOn output hold time (for CSISCKn |) tHmso tesimsck X 0.5 - 5.0 - ns

Remark: n=0,1

< tcsimsck >

CSISCKn (1/0) —\— \
| | <tums>
<tsms >
CSISiIn (input) \ [
< tomso > < thmso>
- >

CSISOn (output)

Note: n=0, 1

Figure 8.23 CSI Access Timing (Master Mode)

Remark: The above figure shows an example of the timing for data output in case of "for CSISCKn |"
and data input in case of "for CSISCKn 1".
Read the timing for reference according to the operating mode.
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(2) Slave mode

Parameter Symbol | Conditions MIN MAX Unit
CSISCKn input cycle tcsissck |- 60 - ns
CSISCKn input high-level width twskH - tcsissck X 0.5 - 5.0 - ns
CSISCKn input low-level width twskL - tcsissck X 0.5-5.0 - ns
CSISIn input setup time (for CSISCKn 1) tsssi - 10.0 - ns
CSISIn input setup time (for CSISCKn |) tsssi - 10.0 - ns
CSISIn input hold time (for CSISCKn 1) tHss - 15 - ns
CSISIn input hold time (for CSISCKn |) tHssI - 15 - ns
CSISOn output delay time (for CSISCKn 1) tosso CL=15pF - 10.0 ns
CSISOn output delay time (for CSISCKn |) tbsso > 10.0 ns
CSISOn output hold time (for CSISCKn 1) tHsso tesissck X 0.5 - 5.0 - ns
CSISOn output hold time (for CSISCKn |) tHsso tesissck X 0.5 - 5.0 - ns
< tcsissck
CSISCKn (1/0) —\— \
< thssi >
< tsssi >
CSISIn (input) \ [
9 tosso > B < thsso > |

CSISOn (output)

Note: n=0, 1

Figure 8.24 CSI Access Timing (Slave Mode)

Remark: The above figure shows an example of the timing for data output in case of "for CSISCKn |"
and data input in case of "for CSISCKn 1".
Read the timing for reference according to the operating mode.
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8.8.8 12C Interface
- Normal Mode High-Speed Mode )
Parameter Symbol Conditions Unit
MIN MAX MIN MAX
SCLn input/output frequency tscL CL=30pF 0 100 0 400 kHz
Bus-free time between the stop condition taur 4.7 - 1.3 - V&
and start condition
Hold time tHsTA 4.0 - 0.6 - us
SCLn clock low-level width tscLe 4.7 - 1.3 - V&
SCLn clock high-level width tscLH 4.0 - 0.6 - us
Setup time for the start and restart tssta 4.7 - 0.6 - V&
conditions
Data hold time For a CBUS tHDAT 5.0 - - - us
compatible master
For an 12C bus 0 - 0 0.9 us
Data setup time tspat 250 - 100 - ns
SDAnN and SCLn rising time tscLr - 1000 | 20+0.1Cp 300 ns
SDAnN and SCLn falling time tscLr - 300 20 +0.1Cp 300 ns
Stop condition setup time tssto 4.0 - 0.6 - V&
Pulse width of spike suppressed by input tsp s - 0 50 ns
filter
Capacitance load of each bus line Cb - - 400 - 400 pF

Remark: n=0,1

<tscl> S tscu< tsop™

sconooy | J ) M

<ithsTA

\
A
N

<tssta>

< typar> < tspar™> < tssTo>

> | < tysTA> >

om0 A 1 )

teuk
Restart Stop
Stop ~ Start condition condition
condition condition
Note:n=0,1
The figure does not cover tscigr, and tscir.
Figure 8.25 12C Access Timing
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8.8.9 CAN Interface
Parameter Symbol Conditions MIN MAX Unit
Internal delay time tNODE CL=30pF - 75 ns

CAN internal clock
oy |
< toutpur>
CTXDn X X
(transmission data)
< tinput>
CRXDn X X
(reception data)

Note: n=0, 1

Figure 8.26 CAN Access Timing

Remark: CAN internal clock (fcan): CAN baud-rate clock

Internal delay time (tnooe ) = Internal transmission delay time (touteut) + Internal transmission delay time

(tinpuT)

R-IN32M4-CL2 .
Internal transmission CTXDn pin

delay time /
<toutpur> o

\/

\J

CAN controller

O)

Y-
Internal reception \
delay time

<tiput> CRXDn pin

Note: n=0, 1

Figure 8.27 CAN Access Timing (Supplement)

R18UZO0O33EJO300 Rev.3.00 RENESAS Page 155 of 157
May 31, 2024




R-IN32M4-CL2 User's Manual 8. Electrical Characteristics

8.8.10 Debugging Interface

(1) Debugging serial interface

Parameter Symbol Conditions MIN MAX Unit
TCK input cycle trek - 20 - ns
TMS input setup time (for TCK 1) tstms - 6.5 - ns
TMS input hold time (for TCK 1) tHTvs - 0 - ns
TDI input setup time (for TCK 1) tsTol - 6.5 - ns
TDI input hold time (for TCK 1) tHTDI - 0 - ns
TDO output delay time (for TCK |) totpo CL=30pF 3.0 13.0 ns
< trck >
| <tstms> < titys >
TMS (input)
< tsrp > o | <tho>
TDI (input)
< tpTpO > T
TDO (output) \

Figure 8.28 Debugging Serial Interface
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(2) Trace interface

Parameter Symbol Conditions MIN MAX Unit
TRACECLK output cycle tTrRcCLK CL=15pF 20 - ns
TRACEDATAN output delay time (for TRACECLK) | totrcoar | CL =15 pF 0.26 8.43 ns

Remark: n=0to 3

< trreoik >
TRACECLK / \
(output) / \ /_\_
<ftorropAT > | |_ <totropAT > | |_
TRACEDATAO-
TRACEDATAS X X X X X x
(output)
Figure 8.29 Trace Interface
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