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1.

Notice

10.

11.
12.

13.
14.
(Note 1)  “Renesas Electronics” as used in this document means Renesas Electronics Corporation and also includes its directly or indirectly controlled subsidiaries.

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

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 infingement 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.

(Rev. 5.0-1 October 2020)
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PURPOSE OF THIS DOCUMENT

This manual is an easy-to-understand summary of each peripheral functional chapter of the hardware manual, using the
RA4L1 and RA6MS as examples.

The purpose of this document is to provide a much deeper understanding of the functions by using it with the hardware
manual.

For more detailed usage instructions, please refer to the application notes provided on each page.

This document does not cover all the information described in the manual. For detailed information such as precautions for
each function, please check the hardware manual for the product you want to use.

R01TU0458EJ0100 rev1.0
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LIST OF PERIPHERAL FUNCTIONS

This document explains the following peripheral functions. The abbreviations in parentheses indicate function names.
The peripheral functions described in this material will continue to be added.

= Low Power Consumption page 05
= |/O Port page 18
= Watch Dog Timer/Independent Watchdog Timer (WDT/IWDT) page 29

Please also refer to the Hardware Manual Guide: Electrical Characteristics
(RO1TU0457EJ0100)

R01TU0458EJ0100 rev1.0
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LOW POWER CONSUMPTION
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“LOW POWER CONSUMPTION” FUNCTION BY PRODUCT GROUP

= The “Low Power Consumption” functions for each product are shown in the table below.

Software Deep Software High- Middle- Low- Subosc
Standby Standby speed speed speed speed
RA4L1 groups

RA6BM5 groups v v v v v — v v

* Some products may not support certain modes, so please refer to the hardware section of the user's manual for each product for details.

R01TU0458EJ0100 rev1.0
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OVERVIEW

“LOW POWER CONSUMPTION” FUNCTION OF RA4L1 GROUP

“Stopped (Retained)” means that internal register values are retained and internal operations are suspended.
“Stopped (Undefined)” means that internal register values are undefined and power is not supplied to the internal circuit.

Oscillator / Power management Peripheral modules

IWDT
13C
AGT

UARTA

LOCO ACMPLP
Low power HOCO Sub-clock SLCDC
consumption MOCO RTC IRQ Flash I/0
mode CPU PLL LVD NMI WDT lico memory Port
Sleep (retserﬁsad) Selectable Selectable Selectable Operating Selectable  Selectable  Selectable Selectable Selectable Selectable Selectable  Operating  Operating
S =Lely Sto Sto Selectable Operatin Selectable a (retsati?]F:ed) Selectable SLel Slel =Lely =ely Sy
Standby (retained) P P P 9 (retained) *o (retained) (retained) (retained) (retained)  (retained)
Stop Stop Ol Selectable Operation Stop
Snooze*1 (retained) Selectable Selectable Selectable Operating Selectable (retained) protllglted *3 Selectable prohibited Selectable (retained) Operating
*1 : For details of snooze mode, see this page.
*2 1 USB resumption detection is possible.
51 *3 1 Wake-up interrupt operation only.
a
% Sleep Mode
g
8 Software
5 Standby Mode
2
)
D- -
Recovery time
R0O1TU0458EJ0100 rev1.0 z
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OVERVIEW
“LOW POWER CONSUMPTION” FUNCTION OF RA6MS GROUP

“Stopped (Retained)” means that internal register values are retained and internal operations are suspended.
“Stopped (Undefined)” means that internal register values are undefined and power is not supplied to the internal circuit.

Oscillator / Power management Peripheral modules Memory

Low power IWDT
consumption IICO USBFS Standby Flash I/0
mode CPU EBCLK IRQ WDT USBHS RAM memory Port
Sleep (retSati?Eed) Selectable Selectable Operating Selectable Selectable Selectable Selectable Selectable Selectable Selectable Selectable Selectable Operating Operating
Software Stop : Stop Stop Stop Stop Stop Stop Stop Stop Stop
Standby (retained) S SEEEE I CREEIG (retained) SEEEE I SEGEERE (retained) (retained) (retained) (retained) (retained) (retained) (retained) (retained)
Snooze Stop . Operation Selectable Stop Operation Operation Stop Operating
*1 (retained) Selectable Selectable Operating prohibited %o Selectable (retained) Selectable prohibited prohibited Selectable Selectable (retained) *3
Stop
Stop Stop . Stop
Deep Software Stop Selectable : Stop : Stop (retained/ Stop Stop . Stop Stop
Standby (Undefined) S *4 Qe (retained) (Und?ﬁned 2elbue il (Und;}flned (Undefined) Undefined (Undefined) (retained) Jgeézlf?ne:(;) (retained) (retained)

)

\ *1 : For details of snooze mode, see this page.
*2 : For the 11IC0,Wake-up interrupt operation only possible.

*3 : Stop Only EBCLK pin:(retained)
*4 : Stop Only AGT4~5:(Undefined)

n

Software
Standby Mode
Deep Software
Standby Mode

Recovery time

Power Consumption

v

R0O1TU0458EJ0100 rev1.0
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SNOOZE MODE

= During software standby mode, some peripheral functions can operate without wakening the CPU (intermittent

operation).

= By performing intermittent operation in software standby and snooze mode, the total current consumption can
be reduced from mA to uA level compared to sleep mode operation.

Current

A ~ Sleep Mode
Data Receive
v ¥ o4
I T

When using sleep mode

> Time

Current consumption value (average)
for each low-power consumption mode

Current
1 Data receive
in snooze mode
by
Reduce current consumption
. S S
Software Standby Mode 'me

When using shooze mode

R0O1TU0458EJ0100 rev1.0
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HIGH-SPEED MODE

= By selecting the appropriate operating power control mode according to the operating frequency, power

consumption can be reduced in normal, sleep, and snooze modes.

» |[n High-Speed mode, it will operate within the following operating voltages and operating frequency ranges:

VEE [V

veE [V

16

LDOCR.CHEO=0—

Except|P/E
|
l

— LDOCR.CHGED =1

16

0.022N58

1

2 4 a8

w ICLK [MHz)

R ]

w |CLE [MHZ)

Figure 10.2 Operating voltages and frequencies in High-speed mode

For details on the mode, please refer to the User's Manual: Hardware of each product.

© 2026 Renesas Electronics Corporation. All rights reserved.
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MIDDLE-SPEED MODE

= By selecting the appropriate operating power control mode according to the operating frequency, power

consumption can be reduced in normal, sleep, and snooze modes.

» |n Middle-speed mode, it will operate within the following operating voltages and operating frequency ranges:

vEE V)

WEE [V

AE

o m

Except P/IE

iE

PIE

0.02nss

= [CLK [MHz]

50 0.0a2768

=

= [CLK [hiHz]

Figure 10.3 Operating voltages and frequencies in Middle-speed mode

For details on the mode, please refer to the User's Manual: Hardware of each product.

© 2026 Renesas Electronics Corporation. All rights reserved.
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LOW-SPEED MODE

= By selecting the appropriate operating power control mode according to the operating frequency, power

consumption can be reduced in normal, sleep, and snooze modes.

» [n Low-speed mode, it will operate within the following operating voltages and operating frequency ranges:

vee v

AE

|Except FE

18 -
15

DO FEE

1

d

BO

+ ICLK [MHz)

VEG V]

4B

1.8
1.6

1 MHz

PE

DUTRITEE

1

d

4

# |ELK [MHz]

Figure 10.4

Operating voltages and frequencies in Low-speed mode

For details on the mode, please refer to the User's Manual: Hardware of each product.

© 2026 Renesas Electronics Corporation. All rights reserved.
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SUBOSC-SPEED MODE

= By selecting the appropriate operating power control mode according to the operating frequency, power
consumption can be reduced in normal, sleep, and snooze modes.

» |n Subosc-speed mode, it will operate within the following operating voltages and operating frequency ranges:

WGE V]
i

1.6

1.8 -1

Except
PIE

1.6

0.0CF 0.032 0.0a7

i)

= [CLE [MHz)

WEC V]

L]

it
15

P/E is prohibited

002r 0032 o.oar

a0

- IELE MHz]

Figure 10.5

Operating voltages and frequencies in Subosc-speed mode

For details on the mode, please refer to the User's Manual: Hardware of each product.

© 2026 Renesas Electronics Corporation. All rights reserved.
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TIPS FOR REDUCING POWER CONSUMPTION

Introduce tips for reducing power consumption using the RA4L1 as an example.

The following information depends on the product you are using. For details, please refer to the User’s Manual: Hardware of each product.

@

Utilize High-speed / Middle-speed / Low-speed / Subosc-speed operation Example) Comparison of current consumption
mode as appropriate in sleep mode and operation of all peripheral mod

ules (typical
. . . High- Middle- Low- Subosc-
Power consumption can be further reduced by lowering the operating - e
frequency of the system when entering sleep or deep sleep mode.

gg:::rtn ion 228MA  34mA  094mA 15 uA

Stop unused peripheral modules P
There is a large difference in current consumption when “all modules are

ted” “ll dul t d”. Th f ti Example) Comparison of current consumption
operated: or “all modules are stopped-. ererore, power consumplion can of peripheral module operation/stop in High-speed sleep mode (typical)
be reduced by stopping unused peripheral modules. All peripheral Stop all
/0 Port operation peripherals
The current consumption of the 1/0O port for which the output is selected can g(l;:se:rtnption 22.8 mA 5.63 mA

be reduced by the following process.
- If it is connected to a pull-up resistor, set the output level to High,
and if it is connected to a pull-down resistor, set the output level to Low.

R01TU0458EJ0100 rev1.0
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TIPS FOR REDUCING POWER CONSUMPTION

@ Clock Generation Circuit
When using low power mode, observe the following clock frequency settings: Here are some
examples of the highest operating frequency and the circumferential ratio. For more
information, refer to the chapter on Clock Generation Circuit in the user manual.

Table 8.2 Clock generation circuit specifications for the internal clocks (1 of 3)

Item Clock source Clock supply Specification
System clock (ICLK) MOSC/S0SCHOCOMMOCO! | CPU, DTC, DMAC, Flash, RAM, 'O | Up to 80 MHz
LOCO/PLL ports Division ratio: 1/2/4/8/M6/32/64
Peripheral module clock A MOSC/SOSC/HOCOMOCO! | Peripheral modules (QSPI, SCI, Up to 80 MHz
(PCLEA) LOCO/PLL SPI, CRC, DOC, ADC12, DAC12, Division ratio: 1/2/4/8/16/32/64
GPT bus clock, CNECC, IrDA, 13C)

Mote:  Restrictions on setting clock frequency: ICLK 2 PCLKA 2 PCLEE, PCLED = PCLEA 2 PCLKEB
ICLK 2 FCLK
Resfrictions on clock frequency ratio: (M: integer, and up to 64)
ICLK : FCLK = 1:1 when ICLK = 48 MHz, ICLK : FCLK = 2:1 when 48 MHz < ICLK = B0 MHz
ICLK : PCLKA = N1, ICLK : PCLEE = N:A, ICLK : PCLEC = N:1 or 1:N , ICLK : PCLKD = N:1 ar 1:N
If the A'D converter s enabled, the clock frequency ratio is constrained as follows:
PCLEA :PCLEC =11 or21 ord4:1 or 81 or1:2 0r 1:4

® Changing the Regulator (LDO) Operating Mode
The LDO has normal operating mode and high-performance mode. Power consumption can
be minimized by operating in the normal mode.

R0O1TU0458EJ0100 rev1.0
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TIPS FOR REDUCING POWER CONSUMPTION

® Sub-clock oscillator drive capability switching function
This function is implemented in some products of the RA4L1 Group.
The current consumption decreases in the following order: Normal mode> Low power mode 1, >Low power mode 2, > Low power mode 3.
In addition, in order to achieve low-power consumption modes 1, 2, and 3, the external crystal must be a low-CL product. so please inform
each oscillator manufacturer for above-mentioned contents when requesting a matching evaluation or refer to the application note below to
take a matching.

m Application Note
Renesas RX and RA families Design Guide for Main Clock Circuits and Sub Clock Circuits RO1TAN7202EJ0102

R01TU0458EJ0100 rev1.0
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https://www.renesas.com/en/document/apn/renesas-rx-and-ra-families-design-guide-main-clock-circuits-and-sub-clock-circuits-rev102?queryID=b10579749254086ff43dfad4f5c9c396

APPLICATION NOTE FOR “LOW POWER CONSUMPTION” FUNCTION

= Please refer to the following APN for details on how to use the “Low Power Consumption” function.
» RA2L1 Group Capacitive Touch Low Power Guide RO1ANG6266EJ0110
» RA6M2 Group Capacitive Touch Low Power Guide R11AN6473EJ0100
= RA2E3 Group RA2E3 HS4001 Low Power Sensor System Example RO1AN7744EJ0101
» Renesas RAO Family Low Power Consumption Guide ROTAN7893EJ0100

R01TU0458EJ0100 rev1.0
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https://www.renesas.com/en/document/apn/ra2l1-group-capacitive-touch-low-power-guide?queryID=2d5950489563b713a8af3fd0bf045d1d
https://www.renesas.com/en/document/apn/ra6m2-group-capacitive-touch-low-power-guide?queryID=2d5950489563b713a8af3fd0bf045d1d
https://www.renesas.com/en/document/apn/25573693?queryID=eb6a55b3429e306211ffd9ae99e4233b
https://www.renesas.com/en/document/apn/ra0-family-low-power-consumption-guide?queryID=590898063065e4f091a012b974d377c6

/0 PORT

R01TU0458EJ0100 rev1.0
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LIST OF PORT FUNCTIONS

Table 18.2 'O port functions
Port Port name Input pull-up Input modea Opan-drain 5V tolerant 1o
switching output
Portd | POOO to POO4, PO10, PO | v — - — Input / Output The following port functions are also valid for
Portt | P100, P101 d d d - Input/ Output other signals (such as serial and other peripheral
P102 to P115 v — v — Input / Output . . °
T o TP — — — — — functions) that share pins with general-purpose
P201, P204 to P213 v — v — Input / Output |/0 ports.
Port3 P300, P303 to P307 s — v — Input / Output
P301, P302 s v v v Input / Output .
Portd | P400, P401 s s s v Input / Output - Inlet puII—up funCtlon
PA0210 P40G, PAOSTo [/ - 7 - mput/ouput | - Open-drain output function
Pa07 - . 7 7 maroma | - Drive ability switching function
Ports | PS00 to P513 ¥ —_ " —_ Input / Output - 5V tolera nt Setti ng
Porté PE00 to P02, P08 to ¢ — ¥ — Input / Output
P&10
Part? PT00, PTOB s — v — Input / Output
Port8 P&14, PE15 v — v — Input / Output
MNote:  +: Avallable
—: Setling prohibited
*This function is described using the RA4L1 as an example.
© 2026 Renesas Electronics Corporation. Al rights reserved. ROTTUO458EJ0100 rev1.0 Page 19 RE N ESAS
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/0 PORT OPERATION - GENERAL I/O INPUT PORT -

Peripheral cutput

anahle

Pesigheral output

3 PORR

3l o ) ¥
ELC %

-

2

|5 PSEL[4:0]

5=

FE— PMR
ELC

Perigheral inputl

intermupt

©)

Read control

Analog

input er outpul

DBy setting it to a general-purpose
input/output port with the PMR
register(PmnPFS.PMR=“0"),

Make the terminal control a general-purpose
input/output port.

2By setting it to the input port with the PDR
: register (PmnPFS.PDR=0"),
: Turn off the output buffer.

®When the port(PmnPFS.PIDR) is read,
: The input buffer is turned on and The :
: High/Low of the target port is set to the PIDR.

© 2026 Renesas Electronics Corporation. All rights reserved.
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/0 PORT OPERATION - GENERAL I/O OUTPUT PORT -

Peripheral cutput
enable

Pesigheral output
g
&
|
ELC g
~
- ay v, .
|5 -—-—|PSEL[-1.:}] ...,
= - Tra, .
(N PMR [ EITTIT
ELC =+ I Edge detect ——— @
EOFR[1:0]
Perigheral inpul’ _
intermupt
EIDR
Read conlrol D_
ISEL
g ASEL
Analog
input er outpul

: DBy setting it to a general-purpose

input/output port in the PMR register

: (PmnPFS.PMR="0"),

: Make the terminal control a general-purpose
input/output port.

@By setting it to the output port with the PDR
: register (PmnPFS.PDR="1"), :
: Turn on the output buffer.

®Port Output Data :
: Register(PmnPFS.PODR) is printed from the :
: target port.("1”:High. "0":Low) :

R0O1TU0458EJ0100 rev1.0
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/0 PORT OPERATION - PERIPHERAL FUNCTION INPUT -

= \When the pin function of the port is set to "Use the pin as peripheral function" and the peripheral function to be used is the input operation.

Peripharal sutaut

@

s

anabla
Perigheral output
2
a
ELC %
G
L]
= | =
- —4 FKR |-
ELC -

Perigheral input!
infemupt N

Read control

| Edge deteet |
; EOFR[1:0] ;

Aanalesy

input er aulpul

: (DBy setting it as a port for peripheral
functions with the PMR register

: (PmnPFS.PMR="1"), Make the terminal
: control a peripheral function port.

@Turn off the buffer by prohibiting the output
of peripheral functions. :

®When the terminal function control register
: (PmMnPFS.PSEL) is set to a peripheral

: function, the High/Low of the target port is

: entered into the peripheral function.

© 2026 Renesas Electronics Corporation. All rights reserved.
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/0 PORT OPERATION - PERIPHERAL FUNCTION OUTPUT -

= \When the pin function of the port is set to "Use the pin as peripheral function" and the peripheral function to be used is the output operation.

llllllllllllllllllllllllllllllllllllllllllllllllllllllllllll
s

@ —-E ....... PERELEE ®BY setting it as a port for peripheral

PP : functions with the PMR register

o : (PmnPFS.PMR="1"), Make the terminal

“1 : control a peripheral function port.

Peripharal sutaut
anabla

ELC

: @Turn on the buffer with the Allow Output

: Operation of Peripheral Functions.
|rx_.! . e - -...... .
-———-I PMR l

ELC - { Edge detect —— —Cg‘ i, esssssseessssssssssssssssssssssssssssssssssssssssssnnnssan,
"t 1 @Terminal function control register :
ECFR{1:0] . :

intemal panpheral bus

Penpheral inputl o : (PmnPFS.PSEL) to the peripheral function,
intermupt [ oon the port output action from the peripheral
— -1 function outputs High/Low to the target port.
Fead control D_
i ASEL
Analog
inpuL o cutput

R01TU0458EJ0100 rev1.0
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/0 PORT OPERATION - ANALOG FUNCTION INPUT -

Ry DSet the Port Mode Register (PMR) to "0"
: and the Port Direction Register (PDR) to "0",
: and make the pin a generic input port.
PMMInmr G NI NN NN NN NN NN NN NN NN NN EEEEEEEEEEEEEEEEEEEEEEEmEmma”
2 @When set to an analog port with a terminal =
E : function control register (PmnPFS.ASEL), the :
FLe i : internal digital input signal is fixed to "1".
= SN NN N AN NN N AN A AN N AN EAEEEEEEEAEEEEEEEEEEEEEEEEEEEEEEEEnwt
E .
PMR = et
= =1 e
) . (®When the analog input operation is started
Perigheral inputl fiyed to : (such as the A/D sampling operation), the
infemupt : analog input is performed.
Read control .,l:
N Qe
ingUL of utpit

R0O1TU0458EJ0100 rev1.0
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/0 PORT OPERATION - ANALOG FUNCTION OUTPUT -

Ferlphers) ot : DSet the Port Mode Register (PMR) to "0"
and the Port Direction Register (PDR) to "0",
: and make the pin a generic input port.
Pesipheral output
3
E =3 ' gerrensn s s
ELC T Y er et (@When set to an analog port with a terminal :
£ : function control register (PmnPFS.ASEL), the
3 e : internal digital input signal is fixed to "1". :
PHMR 1= e - AR
ELC = . '_Edgttlﬁe-& ]
. wyn = ki e O .
Porptes nput fiedto TI"| ... == i ®When the analog output operation is :
m : initiated, a D/A signal is output from the
Bl < i target port. :
Read control R
-y ASEL .'.”‘
Analog *

gt af output @
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/0 PORT OPERATION - PULL-UP -

®When the pull-up control register
: (PmnPFS.PCR="1") is enabled, the pull-

@ : up is ON.
Peripheral output . .
mme LSRR R RN R RNNRRRENNRRRRRENENRRRERNENNNRERENNNRENRENNENENERENRNENNENNRNN,
Perighesal autput ®Set the PMR register to a general-purpose
: 1/O port or peripheral function
: (PmnPFS.PMR =“0" or “17),
E ----- : @Set it to the input port in the PDR register
ELC H (PmnPFS.PDR ="0"), or turn off the output
3 : buffer with the input operation of the
z — > s o : peripheral function.
- __‘4 PMR l | e
ELC - | Edge detact . |
N
EOFR[1:0]
Perigheral inputl _
intemupt —
| Por | <
Faead controd
L ASEL
Analosg
input of autput
1.0
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/0 PORT OPERATION - N-CHANNEL OPEN-DRAIN -

Peripheral outpul
anahla
------------------------------------------ E @By Settlng the Open draln Contr0|
@ : register (PmMnPFS.NCODR), the terminal
B —T . . High/Low : function is set to the N-channel open
: drain terminal.
2
e § i @The terminal set to the N-channel open |
2 R : drain terminal performs an N-channel open
g . : : drain operation.
PMR : For terminals in N-channel open-drain
ELC = { Edpe detect | \a,_k’—' : operation, N-MOS is turned off and the
E : terminal level is set to Hi-Z when "High" is
_ EoFRa ! output, and N-MOS is turned on and the
T et ® = : terminal level is set to Low when "Low" is
— : output.
N 4 It can be used for both general-purpose :
Read eantrel : output and peripheral function operation. :
.—E N NN NN NN NN AN NN NN AN AN AN EEEEENEEEEEAEEEEEEEEEEEEEEEEEEEEEEY
| ASEL
Analog
ingput o sutput
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NOTICE FOR I/O PORT SETTINGS

B Common
«  When PmnPFS.PIDR is read, the pin status is read regardless of PmnPFS.PDR and PmnPFS.PMR registers.
» Pull-up enables the input pull-up resistor of the pin corresponding to the bit with the PmnPFS.PCR register set to “1” when the pin is in the
input state. The pull-up resistor is disabled during a reset.
* The input-pull-up function, open-drain output function, drive capability switching function, and 5V tolerant setting are also valid for other
signals that share a port with the general-purpose 1/O port.

B Interrupt pins
« The ISEL bit is set when used as an IRQ input pin (external pin interrupt). It can also be used in combination with peripheral functions.
However, it is prohibited to enable IRQn of the same number by two or more pins.

B Analog port
* When setting the pins as analog pins with ASEL bit, set the relevant bit of the port mode register (PmnPFS.PMR) and the relevant bit of the
port direction register (PmnPFS.PDR) to “0” to set the relevant pins as general-purpose inputs, set PmnPFS.ASEL bit to “1”. The pin status
cannot be read at this time.

B Peripheral function port
« The PmnPFS.PSEL[5:0] bit should be changed with the PmnPFS.PMR bit set to “0”.

B Other
* For ports to which RIIC and RI3C are assigned, set the PmnPFS.PCR bit to “0”.
(Pull-up is automatically turned off for peripheral function outputs other than RIIC and RI3C.)

R01TU0458EJ0100 rev1.0
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WATCHDOG TIMER/

INDEPENDENT WATCHDOG TIMER
(WDT/IWDT)

Eg:'l’zlé(z)QSSEJO’IOO 10 Ppage29 [ | z E N ESAS



FUNCTIONAL COMPARISON OF WDT AND IWDT

The functional comparison between WDT and IWDT is as follows.

Count source
Clock divide ratio

Conditions for starting the
counter

Conditions for stopping the
counter

Window function
Reset output sources

Non-maskable interrupt/
interrupt sources

Reading the counter value

Event link function

Output signal (Internal
signal)

Operations during low
power consumption mode

Peripheral module clock
4/64/128/512/2048/8192

- Auto-start mode: Counting automatically starts after a reset is released
- Register start mode: Counting is started by refresh operation

* Reset
- In low power consumption states(Depends on register setting)
- A counter underflows or a refresh error occurs (only in register start mode)

Yes

+ Down-counter underflows
- Refreshing outside the refresh-permitted period (refresh error)

- Down-counter underflows
- Refreshing outside the refresh-permitted period (refresh error)

Enable
Yes

- Reset output
- Interrupt request output
- Sleep mode count stop control output

Run / Stop (Selectable) *1

WDT
IWDT

Blue text : Functional difference

IWDT

IWDT-dedicated clock (IWDTCLK)
1/16/32/64/128/256

+ Auto-start mode : Counting automatically starts after a reset

* Reset
- In low power consumption states(Depends on register setting)
- A counter underflows or a refresh error occurs (only in register start mode)

Yes

- Down-counter underflows
- Refreshing outside the refresh-permitted period (refresh error)

+ Down-counter underflows
+ Refreshing outside the refresh-permitted period (refresh error)

Enable
Yes

- Reset output
- Interrupt request output
- Sleep mode count stop control output

Run / Stop (Selectable) *1

*1 Each low-power modes works differently.
For details, see the Power Consumption Reduction page.

© 2026 Renesas Electronics Corporation. All rights reserved.

R0O1TU0458EJ0100 rev1.0

Apr. 2026 Page 30

LENESANS



WDT SETTINGS LIST

The watchdog timer has two modes of operation: auto start mode and register start mode.
Each mode is configured by setting registers in the Option Setting Memory (OFS) or WDT.
The following figure shows the registers that need to be set in each operation mode.

Auto-start mode

Auto start mode enabled
OFS0.WDTSTRT =0

Start mode setting

Timeout period selection
OFS0.WDTTOPS

Timer settin
9 Clock divide ratio selection

OFS0.WDTCKS

Window end position selection
OFS0.WDTRPES

Window mode setting

Window start position selection

Register start mode

WDT

I : OFS setting
I : WDT setting

Register start mode enabled
OFSO.WDTSTRT =1

Timeout period selection
WDTCR.TOPS

Clock divide ratio selection
WDTCR.CKS

Window end position selection
WDTCR.RPES

Window start position selection

OFS0.WDTRPSS WDTCR.RPSS

Interrupt OUtpUt Setting when Reset interrupt request selection Reset interrupt request selection

detect the out of control OFS0.WDTRSTIRQS WDTRCR.RSTIRQS
\

Refresh operation
Count start i WDT.WDTRR
Automatic start after reset release Write “00n” and then “FFh
J
R0O1TU0458EJ0100 rev1.0
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IWDT SETTINGS LIST WDT

IWDT support auto start mode only.
Auto start mode is configured by setting registers in the Option Setting Memory (OFS).
The following figure shows the registers that need to be set in each operation mode.

Auto start mode enabled

Start mode setting OFSO0.IWDTSTRT = 0

Timeout period selection
OFS0.IWDTTOPSI[1:0]

Timer setting

Clock divide ratio selection
OFS0.IWDTCKS[3:0]

Window end position selection
OFSO0.IWDTRPES[1:0]

Window mode setting

Window start position selection
OFSO0.IWDTRPSSJ[1:0]

Interrupt OUtpUt Setting when Reset interrupt request selection
detect the out of control OFS0.IWDTRSTIRQS

Sleep Mode Count Stop Control

Count stop setting in sleep mode OFS0 IWDTSLGSTP

Count start Automatic start after reset release

R01TU0458EJ0100 rev1.0
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FUNCTION EXPLANATION: WINDOW MODE e

In window mode, set the permitted and prohibited periods for refresh operations.
If a refresh operation is executed during the prohibited period, a refresh error occurs and the system is judged to be out of control.

In addition to CPU running out of control, this function can also detect deviations in the processing cycle, making it suitable for applications with
high periodicity and reliability requirements.

Refresh-prohibited period

Refresh-permitted period

Refresh-prohibited period

- |, _ _ _ _

(1) When the refresh operation is shorter than the setting period

|

(2) When the refresh operation is within the setting period

Error detected
Refresh error occurs

Refresh operation

Normal operation
Counter refresh

Refresh operation E |_|

(3) When the refresh operation is longer than the setting period

Error detected

Refresh operation Refresh error occurs

111

R01TU0458EJ0100 rev1.0
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USE CASE:

OUTPUT ERROR ALERT TO EXTERNAL MAIN MCU USING EVENT LINK CONTROLLER (ELC)

WDT
IWDT

WDT or IWDT can output signals to the ELC when a refresh error or underflow occurs and can output external signals from

I/O ports using the ELC without going through the CPU.

The figure below shows how to detect an alert in IWDT, send an alert notification to the external main MCU, and execute a
hardware reset from the main MCU. The main MCU can check the status of the sub-MCUs and monitor the number of alerts.

RASUBMED) Reset signal output Main MCU
Alert detection RST .
ElventI
ggtr;it N Eci)nntrol " =.
Alert signal

*When using ELC, non-maskable interrupt request or interrupt request output must be enabled (IWDTRCR.RSTIRQS = 0).

R0O1TU0458EJ0100 rev1.0
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WDT

N OTE IWDT

= When WDT or IWDT is operated, it cannot be stopped except under the count stop condition. The stop conditions are as follows.
» Reset
= | ow power consumption state (IWDT can be enabled/disabled by register setting)

» |n case underflow or refresh error occurs (only in register start mode)

» When debugging on the emulator, the WDT and IWDT counts stop during the break. The stopped counts are restarted during program
execution.
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