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Ultra low power 32 MHz Arm® Cortex®-M23 core, 16-KB code flash memory, 2-KB SRAM, 10-bit A/D Converter, Serial
interfaces and Safety features.

Features
m Arm Cortex-M23 Core

e Armv8-M architecture
o Maximum operating frequency: 32 MHz

e Debug and Trace: DWT, FPB, CoreSight™ MTB-M23
o CoreSight Debug Port: SW-DP

= Memory
® 16-KB code flash memory
e 2-KB SRAM
o Flash read protection (FRP)
® 128-bit unique ID

m Connectivity
e Serial Array Unit (SAU)
— Simplified SPI x 2
— Simplified IIC x 2
— UART x 1
— UART (LIN-bus supported) x 1

o 12C Bus interface (IICA) x 1

m Analog

e 10-bit A/D Converter (ADC10)
o Temperature Sensor (TSN)

m Timers
® 16-bit Timer Array Unit (TAU) x 8
® 32-bit interval timer (TML32) x 1
— 1 channel in 32-bit counter mode
— 2 channels in 16-bit counter mode
— 4 channels in 8-bit counter mode

m Safety

o Flash area protection

o ADC self-diagnosis function

o Cyclic Redundancy Check (CRC)

o Independent Watchdog Timer (IWDT)
® GPIO read-back level detection

e Register write protection

o [llegal memory access detection

m System and Power Management

e Low power modes

e Data Transfer Controller (DTC)

o Power-on reset

e Low Voltage Detection (LVD) with voltage settings

m Multiple Clock Sources

e High-speed on-chip oscillator (HOCO) (32 MHz)

e Low-speed on-chip oscillator (LOCO) (32.768 kHz)
o Clock trim function for HOCO/LOCO

e Clock out support

m Up to 17 pins for general I/O ports

® 5-V tolerance, open drain, input pull-up

m Operating Voltage
e VCC:1.6t055V

m Operating Temperature and Packages

e Ta=-40°C to +125°C
— 20-pin TSSOP (4.4 mm % 6.5 mm, 0.65 mm pitch)

R01DS0500EJ0100 Rev.1.00 RENESAS Page 1 0f 73
Oct 29, 2025

RENESAS iR

RAOE34H RO1 Dsosoggo: 88
bl S T s .

FBIRINAE 32 MHZArm®Cortex®-M23 1%, 16 KB {SE3IN7E, 2 KB SRAM, 10 i A/D #2388, BTEOMZRINEE,

4
$HIE
M Arm Cortex-M23%%/(x
@ Armv8-MZE#
O ATESRE: 32 MHz
O FiLFIRIE: DWT. FPB. CoreSight™ MTB-M23
@ CoreSightifliflizi1: SW-DP

miciz
©® |6KB {{T3NTF
e 2-KB SRAM
© [JTFIEENRIF (FRP)
@ 128 (U E—FRIRFF

WiEiE
@ B1T[EFIEIT (SAU)
—{B{CARSPI x 2
—f& LAY [ICx 2
— UART x 1
- UART (ZI#FLIN B%) x1
o °C B&IEOICA) x 1

WIS
©® 011815512 (ADCI10)
O 5EERKEE (TSN)

W ERTES
©® 16 i B BRFETI B IT(TAU) x 8
@ 3217 [8)fR EBTER(TML32) x 1
- 1 MBE, 32 fitiEssEs
-2 MBI, 16 (iTENEREL
—4NBE, 8 fIitEEsE

iz
© YL X iR
O ADCEIZHrINAE
OB TIRIZIE (CRC)
O3 E [ VaERE (IWDT)
@ GPIO BN [E] 32 8 SFARI
OH[ERERIF
L_ES R reavatiEll o]

B RFHERER
O RINFEIEL
@ HiR(E MR EIgS (DTC)
[ B3
O EEEM (LVD) REBEIRE

B S ETR
O EH FiR%E: (HOCO) (32 MHz)
OEiEH EiR%HE: (LOCO) (32.768 kHz)
@HOCO/LOCO BIBT SR TN AE
[ BSV5Ec

WS E{ER 1715 89@ Aok H
Os5VAEE, ik, MALK

B T{EEBE
®VCC: 1.6 E55V

B T{EREME
e Ta=-40°C ZE+125°C ‘
— 205 Bl TSSOP(4.4 mm x 6.5 mm,0.65 mm (8 2E)

RO1DS0500EJ0100 KR 1.00 ENESAS Page 1 0f 73
2025%10829H



RAOE3 Datasheet 1. Overview RAOE3 #iE3% 1. #ER
1. Overview 1. AR

The MCU integrates multiple series of software- and pin-compatible Arm®-based 32-bit cores that share a common set of MCU £/ T S RFIBREFSIMFESIIAmM®32 LA, XERZEZ—HBRNEIEIME, UAERTE
Renesas peripherals to facilitate design scalability. gy Bk,

The MCU in this series incorporates an energy-efficient Arm Cortex®-M23 32-bit core, that is particularly well suited for ZAFIMCURF T 8B Arm Cortex®-M23 326 A%%, $55IERAFXAASRAEINFENNAE, BEEUTRS:

cost-sensitive and low-power applications, with the following features:

® 16KB A 13N%F

e 2-KB SRAM

® 517 M (SAU. 1ICA)

O BRAENEE (TAU. TML32)
® 10/ RE ¥ %2R (ADCI0)

e 16-KB code flash memory

e 2-KB SRAM

e Secrial Interface (SAU, IICA)

e General Purpose Timer (TAU, TML32)
e 10-bit A/D Converter (ADC10)

1.1 Function Outline 1.1 TEEHER
Table 1.1  Arm core £ 1.1 80
Feature Functional description ST INERER

Arm Cortex-M23 core

e Maximum operating frequency: up to 32 MHz
e Arm Cortex-M23 core:

— Revision: r1p0-00rel0

— Armv8-M architecture profile

— Single-cycle integer multiplier

— 19-cycle integer divider
e SysTick timer:

— Driven by SYSTICCLK (LOCO) or ICLK

Table 1.2 Memory

Feature

Functional description

Code flash memory

16-KB of code flash memory.

Option-setting memory

The option-setting memory determines the state of the MCU after a reset.

SRAM

On-chip SRAM

Arm Cortex-M23 1#Z10y

O 5= L1ESRE: JiX 32 MHz

® Arm Cortex-M23 /0
—{&iTHR: r1p0-00rel0
—-Armv8-MZRA B & X 14

Table 1.3 System (1 of 2)

Feature

Functional description

Operating modes

Operating mode:
e Single-chip mode

Resets

The MCU provides 6 resets (RES pin reset, power-on reset, independent watchdog timer reset,
voltage monitor 0/1 resets, software reset).

Low Voltage Detection (LVD)

The Low Voltage Detection (LVD) module monitors the voltage level input to the VCC pin. The
detection level can be selected by register settings. The LVD module consists of two separate
voltage level detectors (LVDO, LVD1). LVDO and LVD1 measure the voltage level input to the
VCC pin. LVD registers allow your application to configure detection of VCC changes at various
voltage thresholds.

Clocks

e High-speed on-chip oscillator (HOCO)
e Low-speed on-chip oscillator (LOCO)
e Clock output / Buzzer output support

Interrupt Controller Unit (ICU)

The Interrupt Controller Unit (ICU) controls which event signals are linked to the Nested Vector
Interrupt Controller (NVIC), and the Data Transfer Controller (DTC) modules. The ICU also
controls non-maskable interrupts.

Low power modes

Power consumption can be reduced in multiple ways, including setting clock dividers, stopping
modules, selecting power control mode in normal operation, and transitioning to low power
modes.

Register write protection

The register write protection function protects important registers from being overwritten due to
software errors. The registers to be protected are set with the Protect Register (PRCR).

B ERRER SRR
- 19 HREEEpRE RS
® AAHEEOTES:
—H SYSTICCLK (LOCO) B ICLK 3Kz
E£12R7F
$S1E INHEREA
KEBINTE 16KB X13iA7F,
EIREERNF EINE BF (4R REMCUE M FHIATS,
SRAM F _ESRAM
RI13IRF (12)
$S1E INgekER
BRIEER BREER:
@ HBHEN
Ea=y MCU 12t 6 &5 (RES SIS, FBEM. MIEVOENREEL. BELMER0/M1ER.

RHEMN) .

{REBEEN (LVD)

{REERN (LVD) {RRISIREAZI VCC SIMIBEBEBF, 1N BFai@idSEg B HTIERE,
LVD &R 6 S ME 7 A8 EEF42MEE (LVDO #1 LVD1), LVDO #1 LVD1 WE#AZI vCC 3|
BB EEF, LVD FESRAFENNBEFEEEARNBEERE TR vec T,

B

O5iE R LiRkF%a: (HOCO)
O & H EifRk%2s (LOCO)
© B A H/AE 18 88 A LH ST 3%

thirEHIgR 2T (ICU)

hEFIEHIEE 7T (ICU) BHIBL S A E S HHER RERE DEHEHIES (NVIC) FISUREHIEFIZS
(DTC) #&1R, ICU RI=H AT FR MR,
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RAOES3 Datasheet

1. Overview

Table 1.3 System (2 of 2)

Feature

Functional description

RAOE3 #iB&R

R13IERFK (22)

Flash Read Protection

The MCU incorporates the flash read protection with one secure regions that include the code
flash. The secure region can be protected from non-secure program accesses. A non-secure
program cannot access a protected region.

Independent Watchdog Timer (IWDT)

The Independent Watchdog Timer (IWDT) consists of a 14-bit down counter that must be
serviced periodically to prevent counter underflow. The IWDT provides functionality to reset

the MCU or to generate a non-maskable interrupt or an underflow interrupt. Because the timer
operates with the LOCO, it is particularly useful in returning the MCU to a known state as a fail-
safe mechanism when the system runs out of control. The IWDT can be triggered automatically
by a reset, underflow, refresh error, or a refresh of the count value in the registers.

1HE TgEfA
N IEERARIP ZMCUSEH T NFZEURIPINGE, HES— 1R, ZREKEEFHERBRIE, 2K

HERLIFRERFRE, FRERFREFDZRIPEIKE,

MW EIMENR (IWDT)

Table 1.4 Direct memory access

M EIIAERES AWDT) H— 14 (DEFITEES AR, WAE R T4 LB LB Tii .
IWDT 122 MCU., £R ARk Py T iEPRavINeE, AT ZENEES5 LOCo thE T,
EWERAKREN, SEA—TNEEFRPIE, A8EMMIE MCU IREZIEFIAZS. IWDT o]
PAREN, Tits. RIFFSERSER I SENRIFTEEMAL,

Feature

Functional description

*® 14 HERFLE

Data Transfer Controller (DTC)

A Data Transfer Controller (DTC) module is provided for transferring data when activated by an
interrupt request.

I

IhnefEiR

Table 1.5 Timers

HirfemizHlaR (DTC)

REEERERIEFIRR (DTC) &R, AFAEDEHEREEIMEREIE.

Feature

Functional description

+ 1.5 10988

Timer Array Unit (TAU)

The timer array unit has eight 16-bit timers. Each 16-bit timer is called a channel and can be
used as an independent timer. In addition, two or more channels can be used to create a High
functional timer.

FHIE

IhaefaiR

32-bit Interval Timer (TML32)

The 32-bit interval timer is made up of four 8-bit interval timers (referred to as channels 0 to 3).
Each is capable of operating independently and in that case they all have the same functions.
Two 8-bit interval timer channels can be connected to operate as a 16-bit interval timer. Four
8-bit interval timer channels can be connected to operate as a 32-bit interval timer.

EBERESIEIT (TAU)

ERTERIETIR TR E/\1 16 AIENER. 81 16 ENEEIRA—NEE, TLUESMIIEIERN
BREA, Lo, WIS MBETUASH— S BFINEEENS,

Table 1.6 Communication interfaces

32 AR E BT 28 (TML32)

32 fuEfRERERENA 8 EMEENS (FRUEE 0 2 3) A, S ENRETIRIETT,
LR EMIAThEE R, WA 8 (IiER e 2@ E el UEHREsR, Al—" 16 (iERENEE, M
A 8 fIiEfR By s@E T LA IREE R, A—1 32 (iEfREm .

Feature

Functional description

® 1.6 @EEN

Serial Array Unit (SAU)

A Serial Array Unit (SAU) has one unit. Unit0 has four channels. Each channel can achieve
simplified SPI, UART, or simplified 1IC.

FHIE

LgEfA

I2C Bus Interface (IICA)

The I2C Bus Interface (IICA) has 1 channel. The IICA module conforms I2C (Inter-Integrated
Circuit) Bus Interface functions.

BITHEFIRTT (SAU)

BITHESIETT (SAU) 88— 18T, BRoE0MNMEE, S§MNMEETLIIIEHIISPI. UARTEL
&6 891C,

Table 1.7 Analog

RCE%#END (IICA)

PCR%ZEO (ICA) B | MNEBE, ICA BRFS12C(EMBIEE) B&EOIEE,

Feature

Functional description

=+ 1.7HEM

10-bit A/D Converter (ADC10)

A 10-bit successive approximation A/D converter is provided. Up to 6 analog input channels
are selectable. Temperature sensor output and internal reference voltage are selectable for
conversion.

HHIE

IhaEfER

Temperature Sensor (TSN)

The on-chip Temperature Sensor (TSN) determines and monitors the die temperature for
reliable operation of the device. The sensor outputs a voltage directly proportional to the die
temperature, and the relationship between the die temperature and the output voltage is fairly
linear. The output voltage is provided to the ADC10 for conversion and can be further used by
the end application.

10 f1E£1451488 (ADC10)

AEBREE—MOLERELEBEHEGR., KRSUEFNMMBAANBE, BEERRR
HHAESE BRI BT,

Table 1.8 Data processing

REEREEE (TSN)

F EREERSR (TSN) BFRNAEESHEE, DHBRSFSETRIRT, ZERBRHNEE
SREERELR, BESREESHHEEZEANXRERELM., BHBEREE ADCI0 #
f7EE%, HRENESTHRLNAER,

Feature

Functional description

1.8 R

Cyclic Redundancy Check (CRC)
calculator

The Cyclic Redundancy Check (CRC) generates CRC codes to detect errors in the data. Two
CRC-generation polynomials (CRC-CCITT, CRC-32) are available.

SHiE

IhaefaiR

B TR (CRO) iHE 2R

ERTRIRE (CRC) E£RMCRCEBLMSNEIETAIHEIR, BRIARMPCRCER SR (CRC-CCITTH
CRC-32) TH,
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RAOE3 Datasheet 1. Overview RAOE3 $iE& 1. ik

Table 1.9  1/O ports #1910 ixA
Feature Functional description $S1E IngERER
I/0 ports e 1/O ports for the 20-pin TSSOP Jre):-{m @203 |HITSSOP 2 891/08% O
— 1/O pins: 16 -I/OSI#: 167
— Input pins: 1 BWASIE: 1
— Pull-up resistors: 12 LR 12
— N-ch open-drain outputs: 11 -NGEFREE: 1
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RAOQOES3 Datasheet

1. Overview

1.2 Block Diagram

Figure 1.1 shows a block diagram of the MCU superset. Some individual devices within the group have a subset of the

features.
Arm
Cortex-M23
Core
Data transfer controller (—
(DTC)
16 KB
Code flash
Ve
FRP 2 KB
SRAM
Flash control
block (FCB)
@ Ay 4 ‘ Internal peripheral bus 1
M Internal peripheral bus 9
High-speed Register write <:> Internal peripheral bus 3
on-chip protection
oscillator X .
(HOCO) Clock generation circuit 7:,>_
......... Cyclic redundancy Ny
check (CRC) =
e | NMI —>
s IRQ* —»
PCLBUZ0 +—— —I o —
ndependent watchdog
timer (IWDT) =
At GPIo <—H ’;200
SCK** ¢——»
SI** «— Timer array unit «— T
SSI*——»|  Serial array unit 0 <:><:> (TAU) x 8 ch —» TO*
RXD*——» (SAU0) x 4 ch
TXD* +—
g > 32-bit interval timer
- —| <—  (TML32) x 1¢ch
SDA
Note: Not available on all parts
* Serial interface IICA —
Note: The asterisks (*) in the signal names SSSIAQ:: (IICA) x 1ch AN***
represent variable numbers that are
specific to each part.
Figure 1.1 Block diagram

1.3 Part Numbering

Figure 1.2 shows the product part number information, including memory capacity and package type. Table 1.10 shows a

list of products.
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RAOE3 Datasheet

1. Overview

RAOE3 #iB&R

R7FA

SD #VA 0

=

Production identification code

Terminal material (Pb-free)
A: Sn (Tin) only
C: Others

Packaging
V: Magazine Full
H: Tape and reel

Package type
SD: TSSOP 20 pins

Quality Grade

Operating temperature

Code flash memory size
3: 16KB

Feature set

Group name

Series name

RA Family

Flash memory

Renesas microcontroller

Note:  Check the order screen for each product on the Renesas website for valid symbols after the #.

R7F

K=

&R

ZKintte (FT5R)
A: X% (Sn),
C: Efth

K
IE

W7

T <@
aeop

. =+
oIRR
==
™

241
¥ JH

BRER
SD: TSSOP:1%E, 203|H

RBRNEEE
3:16KB

ees

BE

RIIBIR

RAZ&

RNTF
InTE IR R ER

AR FERFETFME LEESMTRINTERE, B\ FAREEERHS.

Figure 1.2 Part numbering scheme
Table 1.10 Product list
Product part number Package code Code flash SRAM Operating temperature
R7FAOE3034ZSD PTSP0020JI-A 16 KB 2 KB -40 to +125°C
R01DS0500EJ0100 Rev.1.00 RENESAS Page 6 of 73
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RAOE3 Datasheet

1. Overview

14 Function Comparison

Table 1.11 Function comparison

Parts number R7FAOE3034ZSD
Pin count 20
Package TSSOP
Code flash memory 16 KB
SRAM 2 KB
System CPU clock 32 MHz
ICU Yes
DMA DTC Yes
Timers TAU 8 (PWM outputs: 7)
TML32 1 (32-bit counter mode),
2 (16-bit counter mode),
4 (8-bit counter mode)
IWDT Yes
Communication SAU 2 (simplified SPI)1,
2 (simplified 11C)",
1 (UART)",
1 (UART supporting LIN-bus)"!
IICA 1
Analog ADC10 6
TSN Yes
Data processing CRC Yes
1/O ports 1/0 pins 16
Input pins 1
Pull-up resistors 12

N-ch open-drain outputs

1"

5-V tolerance

Note 1. SAU consists of several channels. Each channel can be assigned only one function at a time.

R01DS0500EJ0100 Rev.1.00
Oct 29, 2025
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RAOE3 Datasheet

1. Overview

1.5 Pin Functions

Table 1.12 Pin functions
Function Signal 110 Description
Power supply VCC Input Power supply pin. Connect it to the system power supply. Connect
this pin to VSS by a 0.1-pF capacitor. Place the capacitor close to
the pin.

VCL 1/0 Connect this pin to the VSS pin by the smoothing capacitor used to
stabilize the internal power supply. Place the capacitor close to the
pin.

VSS Input Ground pin. Connect it to the system power supply (0 V).

Clock PCLBUZ0O Output Clock output / Buzzer output
System control RES Input Reset signal input pin. The MCU enters the reset state when this
signal goes low.
On-chip debug SWDIO 1/0 Serial wire debug data input/output pin
SWCLK Input Serial wire clock pin
Interrupt NMI Input Non-maskable interrupt request pin
IRQO to IRQ5 Input Maskable interrupt request pins
TAU TIOO to TIO7 Input Pins for inputting an external counting clock/capture trigger to 16-bit
timers 00 to 07
TOO00 to TOO7 110 Timer output pins for 16-bit timers 00 to 07
IICA SCLANn (n=0) 1/0 Input/output pins for the clock
SDAAnN (n =0) 1/0 Input/output pins for data
SAU SCKO00, SCK11 1/0 Serial clock /O pins for serial interfaces SP100, SPI11

SI00, SI11 Input Serial data input pins for serial interfaces SP100, SPI11

S000, SO Output Serial data output pins for serial interfaces SPI00, SPI111

SSI00 Input Chip select pin for serial interfaces SPI00

SCLO00, SCL11 Output Serial clock output pins for serial interfaces 11C00, [1IC11

SDAO00, SDA11 1/0 Serial data I/O pins for serial interfaces 11C00, [IC11

RXDO0, RXD1 Input Serial data input pins for serial interfaces UARTO0, UART1

TXDO, TXD1 Output Serial data output pins for serial interfaces UARTO0, UART1

Analog power supply VREFHO Input Analog reference voltage supply pin for the ADC10. Connect this pin
to external reference voltage or VCC.

VREFLO Input Analog reference ground pin for the ADC10. Connect this pin to
external reference voltage or VSS.

ADC10 ANO00O, AN0OO1, AN0O4, Input Input pins for the analog signals to be processed by the A/D

ANO005, ANO21 to AN022 converter.

1/O ports P010 to PO13 1/0 General-purpose input/output pins

P100 to P102, 1/0 General-purpose input/output pins

P108 to P110, P112

P200 Input General-purpose input pin

P201, P206, 1/0 General-purpose input/output pins

P212, P213

P300 1/0 General-purpose input/output pins

R01DS0500EJ0100 Rev.1.00 RENESAS Page 8 of 73
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1.6 Pin Assignments

Figure 1.3 shows the pin assignment from the top view.

PO10/VREFHO ]
VCL T

VSS T

P213 ]

P212 T

VCC [T
P206/RES [T
P201 —

P200 ]
P300/SWCLK 10

© 0 N O a »~A W N =

20
19
18
17
16
15
14
13
12
1"

[T 1P011/VREFLO
T 1P012
T 1pP013
T 1P100
T 1P101
T 1P102
T 1P112
T —1P110
T 1P109

T 1P108/SWDIO

Figure 1.3 Pin assignment for TSSOP 20-pin (top view)
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1.65| k53 &S
1.3 BT ANBHEEZERINSI o EER,
PO10/VREFHO—T—] 1 20 —_T—1PO11/VREFLO
VCL 2 19] P012
VSS[CTT |3 18[M1pP013
P213 4 17 | [ P100
P212—1 15 16 T _1P101
vee 6 15 [T P102
P206/RES 7 14T 1P112
P201 8 13] P110
P200 9 12[TT—1P109
P300/SWCLK CI]10 11 11 P108/SWDIO
1.3 TSSOP 20 S|t 3RS IS E (HHLE)
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RAOE3 Datasheet 1. Overview
1.7 Pin Lists
Table 1.13 Pin list
]
K<
5
c Timers Communication interfaces Analogs
Power, ")
S c | System, 5
@ 2| Clock, o"-
-8 Debug = Interrupt TAU SAU IICA ADC
1 VREFHO PO10 | — — — — ANO00O
2 VCL — — — — — —
3 VSS — — — — — —
4 | — P213 | IRQO_B TIOO_A/TIO2_B/TO02_B | TXD1_A/SO11_A SDAAO_B —
5 — P212 | IRQ1_B TOO00_A/TI03_C/TO03_C | RXD1_A/SDA11_A/ SCLAO_B —
SM1_A
6 VCC — — — — — —
7 RES P206 |IRQ1_C — — —_ —_
8 PCLBUZO_A P201 | IRQ5_B TI05_B/TO05_B SCL11_B/SSI00_B/ — —
SCK11_B
9 —_ P200 | IRQO_A/NMI TIO6_B RXD1_B/SSI00_D —_ —
10 | SWCLK P300 | — TI04_B/TO04_B TXD1_B SDAAO_E —
" SWDIO/PCLBUZ0_D P108 | — TI03_B/TO03_B SCKO00_C SCLAO_E —
12 | — P109 | IRQ4_B TI02_A/TO02_A TXDO_B/S0O00_B SDAAQ_C —
13 | — P110 | IRQ3_B TIO1_A/TOO01_A RXDO0_B/SDA00_B/ SCLAO_C —
S100_B
14 | — P112 | IRQ2_B TI03_A/TO03_A SCL00_B/SCKO00_B/ — —
SSI100_C
15 | PCLBUZO_B P102 | IRQ4_A TI06_A/TO06_A/TO00_C | SCLOO_A/SCKO0_A — —
16 | — P101 | IRQ3_A TIO7_A/TO07_A/TI00_C TXD0_A/SO00_A SDAAO_D ANO021
17 | — P100 | IRQ2_A TI04_A/TO04_A/TI0O1_B/ RXDO_A/SDA00_A/ SCLAO_D AN022
TO01_B SI00_A
18 | — PO13 | — — — — ANO005
19 | — PO12 | — — — — ANO004
20 | VREFLO PO11 | — — — — ANO001

RAOE3 #iEZ& 1. ik
1.75| 5%
* 1.13 5IH5IR
]
Qo
cE
-— 3
o c EfTEE BEEO EJDLY)]
hE, ]
t
S = | B, s
n e o
28| ms Q| TAU SAU licA ADC
1 | VREFHO PO10 | — — — — ANO0O
2 |voL - = — - — —
3 |vss - |- — — — —
4 |— P213 | IRQO_B TI00_A/TI02_B/TO02_B | TXD1_A/SO11_A SDAAO_B —
5 |— P212 | IRQ1_B TOO0O_A/TI0O3_C/TO03_C | RXD1_A/SDA11_A/ SCLAO_B —
SH1_A
6 |vcc — |- — — — —
7 |Rres P206 | IRQ1_C — — — —
8 | PcLBUZO_A P201 | IRQ5_B TI05_B/TO05_B SCL11_B/SSI00_B/ — —
SCK11_B
9 |— P200 | IRQO_A/NMI TI06_B RXD1_B/SSI00_D — —
10 | sweLk P300 | — TI04_B/TO04_B TXD1_B SDAAO_E —
11 | SWDIO/PCLBUZO_D P108 | — TI03_B/TO03_B SCK00_C SCLAO_E —
12 |— P109 | IRQ4_B TI02_ATO02_A TXDO_B/SO00_B SDAAO_C —
13 [— P110 | IRQ3_B TI01_ATO01_A RXDO_B/SDA0O_B/ SCLAO_C —
SI100_B
14 [— P112 | IRQ2_B TI03_ATO03_A SCL00_B/SCK00_B/ — —
$S100_C
15 | PCLBUZO_B P102 | IRQ4_A TI06_ATO06_ATO00_C | SCLOO_A/SCKO0_A — —
16 |— P101 | IRQ3_A TI07_AITO07_AITIO0_C | TXDO_A/SO00_A SDAAO_D ANOD21
17 [— P100 | IRQ2_A TI04_ATO04_A/TION_B/ | RXDO_A/SDAOO_A/ SCLAO_D ANOD22
TO01_B SI00_A
18 [— PO13 | — — — — ANOOS
19 |— PO12 | — - - - ANOO4
20 | VREFLO PO | — — — — ANOO1

Note:  Some signal names have _A, B, C, |

D, or _E suffixes, but these suffixes can be ignored when assigning

functionality, except for SAU and IICA. For SAU and IICA, only signals, except for SCL11, SCK11, SCK00, and
SSI00, bearing the same suffix can be selected. Assigning the same function to two or more pins simultaneously is

prohibited.
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RAOE3 Datasheet

2. Electrical Characteristics

2. Electrical Characteristics

Unless otherwise specified, the electrical characteristics of the MCU are defined under the following conditions:

VCC™' = VREFHO = 1.6 t0 5.5 V
VSS =VREFLO=0V, Ta= Ty
Note 1. The typical condition is set to VCC = 3.3 V.

Figure 2.1 shows the timing conditions.

RAOE3 #iBR

2. B4

2. BS54

RIEBEME, MCUNBSIFMHEUTRGETEN:
VCC™'=VREFHO=1.6t05.5V

VSS = VREFLO =0V, Ta = Ty,

1 HBIRMISEHRNVCC =33 V.

E 2.1 B RTHERME,

For example, P300 l O
T°
Von =VCC x 0.7, VoL =VCC x 0.3
Vih=VCC x 0.7, ViL,=VCC x 0.3
Load capacitance C = 30 pF
Figure 2.1 Input or output timing measurement conditions
2.1 Absolute Maximum Ratings
Table 2.1 Absolute maximum ratings (1 of 2)
Parameter Symbol Value Unit
Power supply voltage VCC -0.5t0 +6.5 \%
VCL pin input voltage ViveL -0.3to +2.1 \%
and -0.3 to VCC + 0.3"
Input voltage P100 to P102, P108 to P110, P112, P200, P201, | V|4 -0.3t0 VCC + 0.32 \Y;
P206, P300
P010 to P013, P212, P213 Vi -0.3t0 VCC +0.32 \4
Output voltage P100 to P102, P108 to P110, P112, P201, P206, Vo1 -0.3to VCC +0.32
P300
P010 to P013, P212, P213 Vo2 -0.3t0o VCC +0.32 V
Analog input voltage ANOOO to AN0O1, AN0O4 to ANO05 Van -0.3to VCC +0.3 \Y
and -0.3 to VREFH0 + 0.3"2 "3
ANO21 to AN022 Va2 -0.3to VCC + 0.3 \Y;
and -0.3 to VREFH0 + 0.3"2 "3

R01DS0500EJ0100 Rev.1.00

LENESAS
Oct 29, 2025 /{

Page 11 of 73

50%n, P300 I O
3 °
Von =VCC % 0.7, VoL = VCC x 0.3
ViH=VCC x 0.7, ViL=VCC x 0.3
REFBAC =30 pF
2.1 @AM FUNERG
2.1 B R AEEE
= 2.1 B RKFER (1/2)
SBE RIE ME By
BiEEE \Yele} -0.5t0 +6.5 \Y
VCL3| I A B E Viver -0.3 Z+2.1%1-0.3 EVCC \
+0.3"
MABE P100 ZE P102, P108 EP110. P112, P200. P201. |V -0.3to VCC +0.32 \
P206, P300
P010 Z PO13, P212, P213 Vi2 -0.3t0 VCC +0.3"2
MHBE P100 Z P102. P108 Z P110. P112. P201. P206 Vo1 -0.3t0 VCC +0.3"2
P300
P010 Z PO13, P212. P213 Voz -0.3t0 VCC +0.3"2
EHEABE AN000 Z AN001, AN004 Z ANO005 Vai -0.3 ZEVCC +0.3f1-0.3 E VR
EFHO +0.32 73
ANO021 to AN022 Vai2 -0.3 EVCC + 0.3%1-0.3 & VR \Y
EFHO +0.3273
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RAOE3 Datasheet 2. Electrical Characteristics

Table 2.1 Absolute maximum ratings (2 of 2)

Parameter Symbol Value Unit
High-level output current | P100 to P102, P108 Per pin loH1 -40 mA
to P110, P112, P201, -
P206, P300 Total of all pins -100 mA
P010 to P013, P212, Per pin lon2 -5 mA
P213 -
Total of all pins -20 mA
Low-level output current | P100 to P102, P108 Per pin loL1 40 mA
to P110, P112, P201, -
P206, P300 Total of all pins 100 mA
P010 to P013, P212, Per pin loL2 10 mA
P213 -
Total of all pins 20 mA
Ambient operating In normal operation mode Ta -40 to +125 °C
temperature -
In flash memory programming mode -40 to +125 °C
Storage temperature Tstg -65 to +150 °C

RAOE3 ##g% 2. BE4FM
= 2.1 B RKIFER (2/2)
BE RIE ME :b7r
BT P100 Z P102, P108 BlEt loH1 -40 mA
ZE P110. P112. P201.
P206. P300 FRE SIS %L -100 mA
P010 & PO13, P212, Bt loHz2 -5 mA
P213
FRAESIHE -20 mA
BB ER P100 Z P102, P108 BlIEt loL1 40 mA
ZE P110. P112. P201.
P206. P300 FRE SIS S 100 mA
P010 Z P013. P212, Bt loL2 10 mA
P213
FRAE SRR 20 mA
KEIFEE EEETER Ta -40 to +125 °C
NFREERS -40 to +125 °C
BERE 3z -65 to +150 °C

Note 1. Connect the VCL pin to VSS via a capacitor (0.47 to 1 pF). The listed value is the absolute maximum rating of the VCL pins. Only
use the capacitor connection. Do not apply a specific voltage to this pin.

Note 2. This voltage must be no higher than 6.5 V.

Note 3. The voltage on a pin in use for A/D conversion must not exceed VREFHO + 0.3.

Note:  The characteristics of functions multiplexed on a given pin are the same as those for the port pin unless otherwise
specified.

Note:  VREFHO refers to the positive reference voltage of the A/D converter.
Note:  The reference voltage is VSS.

Caution: 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.

Table 2.2 Recommended operating conditions

E1: ERRE (047F1 uF) KEVCLEIBEEZEVSS, FFIEENVCLEIMNEN RAMEE. ERBREE, 2% HEME a8k,

2. B EARBETF6.5V.
¥ 3. BT A/D #3095 ) LAY ERS#BIE VREFHO+ 0.3,

AR RERENE, BUELES M LSRN ESIKO S| M EER .

$¥: VREFHO {82 A/D HiRBENIFSEBE,
£ SEBEAVSS,

R IMEFASHNENEAMEERBDES, FRESHITEZITN, WRIR, BNEXREERETRIIGER
YIBIRIFETRYERE(E, EUSAETHEFESENRAMEENRE TERT R,

Parameter Symbol Min. Typ. Max. Unit
Power supply voltages VCC 1.6 — 5.5 \
VSS — 0 — \Y
Analog power supply voltages VREFHO When used as ADC10 1.6 — VCC \%
Reference
VREFLO — 0 — \

211 Tj/Ta Definition

Table 2.3 Tj/Ta definition
Conditions: Products with operating temperature Ta = -40 to +125°C

Parameter Symbol Typ. Max. Unit Test conditions

Permissible junction temperature Tj — 1401 °C High-speed mode
Middle-speed mode
Low-speed mode
Subosc-speed mode

Note 1. The upper limit of operating temperature is 125°C.

Note:  Make sure that Tj = T, + Bja x total power consumption (W), where total power consumption = (VCC - Von) * Zlgy +
VoL % ZlgL *+ Iccmax x VCC.

R01DS0500EJ0100 Rev.1.00 RENESAS Page 12 of 73
Oct 29, 2025

=22 WEETHRE
BE RIE B\, %8, |BAR |#5%
B R vce 1.6 — Bs v
VSS — 0 — \%
SR E VREFHO F{E ADCI0 By 16 |— vee |V
VREFLO 2% — 0 — \%
2.1.1Tj/Ta EX
F23Tj/Ta EX
£ TEREETa = -40E+125°CSEE NI &
S RIE 2, BARE, |87 Wit ae e
RIFHIER Tj — 140" °C EEE
i
{EEiEs
FiRHEEEER
1. TYEREMN LRN125°C,
AR BBIRTj = T, + 0ja x 2INEEW), EREINEE= (VCC - Vou) x Zloy +VoL * ZloL + lccmax x VCC,
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RAOES3 Datasheet

2. Electrical Characteristics

2.2 Oscillators Characteristics

2.2.1 On-chip Oscillators Characteristics

Table 2.4 On-chip oscillators characteristics
Conditions: VCC =1.6t05.5V,VSS =0V, Ta =-40 to +125°C

Parameter Symbol | Min.

Typ.

Max.

Unit Test conditions

High-speed on-chip oscillator clock frequency fHoco 1

32

MHz —

High-speed on-chip | OSCSF.HOCOSF =1 — -1.0
oscillator clock
frequency accuracy

+1.0

% Ta =-40 to +125°C,
16V=VCC=<55V

High-speed on-chip oscillator clock frequency — —
trimming resolution

0.05

High-speed on-chip oscillator clock oscillation tHoco —
stabilization time*3

44

Hs —

Low-speed on-chip oscillator clock frequency™ fLoco —

32.768

kHz —

Low-speed on-chip oscillator clock frequency — -15
accuracy

15

% —

Low-speed on-chip oscillator clock frequency — —
trimming resolution

0.3

OA) _

Low-speed on-chip oscillator clock oscillation tLoco —
stabilization time

100

Hs —

Low-speed on-chip oscillator frequency temperature | — —
coefficient

+0.2172

%/°C —

Note 1. The listed values only indicate the characteristics of the oscillators. Refer to AC Characteristics for instruction execution time.

Note 2. These values are the results of characteristic evaluation and are not checked for shipment.

Note 3. Check OSCSF.HOCOSF to confirm whether stabilization time has elapsed.

2.3 DC Characteristics

2.31 Pin Characteristics

Table 2.5 1/ Ioy
Conditions: VCC = 1.6 to 5.5 V, VSS = 0 V, Ta = -40 to +125°C

Parameter Symbol | Min. Typ. Max. Unit Test conditions
Allowable high-level Per pin for P100 to P102, | lon1 — — -10"2 mA 1.6V<VCC<s55V
output current”? P108 to P110, P112,
P201, P206, P300
Total of all pins — — -804 mA 40V<VCC<55V
(when duty < 70%"3)
— — -19 mA 27V=<VCC<40V
— — -10 mA 1.8V=sVCC<27V
— — -5 mA 16V<sVCC<18V
Per pin for P010 to P013, |lon2 — — -372 mA 40V<VCC=s55V
P212, P213
— — -172 mA 27V=<VCC<40V
— — 172 mA 1.8V=sVCC<27V
— — -0.572 mA 16V<VCC<18V
Total of all pins — — -20 mA 40V<VCC<55V
o/ *3
(when duty < 70% °) _ — -10 mA 27V<sVCC<4.0V
— — -5 mA 1.8V=sVCC<27V
— — -5 mA 16V=sVCC<18V

RAOE3 ##g%& 2. BE4FM
2.2 RSm =345
2.2.1 R EiR7=8451%
%= 2.4 B LR34
£t VCC=1.6F55V,VSS=0V, Ta=-40 E+125°C
BE RIE &I\ PR RAIRE, |®8T MR
SR iR HAER fhoco 1 — 32 MHz —
=EE FiRsseEat | OSCSF.HOCOSF =1 — -1.0 — +1.0 % Ta = -40E+125°C,
- 16V<VCC<55V
B E LR RIS O PR — — 0.05 — % —
SR LR SR RS E g3 thoco |— — 4.4 s —
iR LR35 20T EPSmER 1 R — 32768 |— kHz —
{RiEF LR 30T e SR E — -15 — 15 % —
{FiE B LR35 23 BT e RO 9 e — — 0.3 — % —
&% 5 LiR% 2804 hiR S5 e E 0T /8 wiE — — 100 s —
BiER LIRFEIARBERH — — — +0.212 %/°C —
1 FPIBENERIRE SIS T, AXESNTIE, B2RKHIESE.
. XLEHERBHITENER, HERSENREE.
3E 3. 883 OSCSF.HOCOSF AR ElTa 2 & e,
23E IS
2.3.15| iEl4FtE
& 2.51/0 IOH
£ VCC=1.6F55V, VSS= 0V, Ta=-40 FE+125°C
BE RIE =71\ R, BARE, | $t MR R4
ARIFIIE BT P100 Z P102 B9 3IH), |loHt — — -10"2 mA 1.6VsVCC=s55V
BB P108 Z P110. P112,
P201, P206, P300
FrESIHEE (X — — -80™ mA 40V<VCC=<55V
23 K 0/.*3
RZ=E< 70% ) — — -19 mA 27V<VCC<4.0V
— — -10 mA 1.8V<VCC<27V
— — -5 mA 16V<VCC<18V
P010 Z P0O13 B9/ 3IRI, | lon2 — — -3"2 mA 40V=VCC=s55V
P212, P213
— — 172 mA 27V<VCC<40V
— — 172 mA 1.8V<VCC<27V
— — 052 mA 16V<VCC<1.8V
FRE S| BSE — — -20 mA 40V<VCC<55V
(HERZE<70% ) — — -10 mA 27V<VCC<40V
— — -5 mA 1.8V<VCC<27V
— — -5 mA 16V<VCC<1.8V

Note 1. Device operation is guaranteed at the listed currents even if current is flowing from the VCC pin to an output pin.

R01DS0500EJ0100 Rev.1.00
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RAOE3 Datasheet 2. Electrical Characteristics

Note 2. The combination of these and other pins must also not exceed the value for maximum total current.
Note 3. The listed currents apply when the duty cycle is no greater than 70%. Use the following formula to calculate the output current when
the duty cycle is greater than 70%, where n is the duty cycle.
e Total output current from the listed pins = (o x 0.7)/(n x 0.01)
Example when n = 80% and lpy =-10.0 mA
Total output current from the listed pins = (-10.0 x 0.7)/(80 x 0.01) = -8.75 mA
Note that the duty cycle has no effect on the current that is allowed to flow into a single pin. A current higher than the absolute
maximum rating must not flow into a single pin.
Note 4. The maximum value is -50 mA with an ambient operating temperature range of 85°C to 125°C.

Note:  The following pins are not capable of the output of high-level signals in the N-ch open-drain mode.
P100 to P102, P108 to P110, P112, P201, P212, P213, P300

Note:  The characteristics of functions multiplexed on a given pin are the same as those for the port pin unless otherwise

RAOE3 #ig3& 2. BSHFE

2 LS| HMEAMSIHNESERAMSEIRADERE.
3. RS ERER T AL AR TF70%ER, BETHATF70%, i, ERUTANTEREER, Edbnia=tt,

O F5ISI IR S H IR = (Ion * 0.7)/(n x 0.01)
g0, %n=80%%I =-10.0 mABY
FR3IS| B S H BiRk= (-10.0 x 0.7)/(80 x 0.01) = -8.75 mA
BER, O AERARDSIMNEREETN, RAENSIHNERASRTETRATEE,

T4, RAMEN-50 mA, HIETEREEENS5°C E125°C,
AR ENGEFRERT, UTFSIlAEREERRES.,
P100Z P102. P108 Z P110. P112. P201. P212. P213. P300

specified.

Table 2.6 /10 loL

Conditions: VCC =1.6t05.5V,VSS =0V, Ta =-40 to +125°C

Parameter Symbol | Min. Typ. Max. Unit Test conditions
Allowable low-level output | Per pin for P100 to P102, |lop1 — — 202 mA —
current™ P108 to P110, P112,
P201, P206, P300
Total of all pins — — 80" mA 40V=<sVCC=55V
(when duty < 70%"3)
— — 35 mA 27V=<sVCC<4.0V
— — 20 mA 1.8V=sVCC<27V
— — 10 mA 16V=sVCC<18V
Per pin for P010 to P013, |lpL2 — — 8.52 mA 40V=sVCC=s55V
P212, P213
— — 1572 mA 27V=<sVCC<40V
— — 0.672 mA 1.8V=sVCC<27V
— — 0.472 mA 16V<sVCC<18V
Total of all pins — — 20 mA 40V<sVCC=s55V
0/.*3
(when duty < 70% ) — — 20 mA 2.7V <VCC<4.0V
— — 15 mA 1.8V=sVCC<27V
— — 10 mA 16V<sVCC<18V

AR RESEME, BNELESIM LSRN SR SIS AR,

£ 2.61/0 ALRRE
S%: VCC = 1.655.5V,VSS = 0 Ta = -40 B+125°C
el KRAE =N B, BRAIRE,| 8T MR SR
RFEREBFEHHER =1 | P100 Z P102 B9EPSIH), |lout — 202 mA —

P108 Z P110. PlI2.

P201, P206. P300

FRESIHEE (3 — 80 mA 40V=sVCC=55V

S H k% 0/ *3

R 7= 70% ) — 35 mA 27V<VCC<40V
— 20 mA 18V<VCC<27V
_ 10 mA 16V<VCC<18V

P010 Z PO13 9B SIRI, |loL2 — 8.572 mA 40V=sVCC=s55V

P212. P213
— 1572 mA 27V<VCC<40V
— 062 mA 18V<VCC<27V
_ 0472 mA 16V<VCC<18V

PRSI HIE — 20 mA 40V<VCC<55V

N2 DE *3
(HERZ=70%") _ 20 mA 27V<VCC<40V

— 15 mA 18V<VCC<27V
— 10 mA 16V<VCC<18V

Note 1. Device operation is guaranteed at the listed currents even if current is flowing from an output pin to VSS pin.

Note 2. The combination of these and other pins must also not exceed the value for maximum total current.

Note 3. The listed currents apply when the duty cycle is no greater than 70%. Use the following formula to calculate the output current when
the duty cycle is greater than 70%, where n is the duty cycle.

e Total output current from the listed pins = (I % 0.7)/(n x 0.01)
Example when n =80% and lg. = 10.0 mA
Total output current from the listed pins = (10.0 x 0.7)/(80 x 0.01) = 8.75 mA
Note that the duty cycle has no effect on the current that is allowed to flow into a single pin.
A current higher than the absolute maximum rating must not flow into a single pin.
Note 4. The maximum value is 40 mA with an ambient operating temperature range of 85°C to 125°C.

Note:  The characteristics of functions multiplexed on a given pin are the same as those for the port pin unless otherwise
specified.

R01DS0500EJ0100 Rev.1.00
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X 1. BMERFRMNA LSBT vSS 51, thAERIERRFTEPRSIERR FIER I,
F2: XS HIFEMS HNASBREASEIRKSERE,
33 FFIERER T AE L RKRF70%MER. HETHRF70%, i, ERAUTANEREER, Ednhb=t,

O F5IS I BRI BB = (Io, x 0.7)/(n x 0.01)
130, %n=80% FloL = 10.0mA
ER5IS| B9 S8 H BB 3RR= (10.0 x 0.7)/(80 x 0.01) = 8.75 mA
EER, AERAERARNSIHNEREERE,
BB ERASBEHEN RAEE.
E4: RAERIOMA, FIETIEREEEN85°CE125°C,
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ROI1DS0500EJ0100 KEZK 1.00 ENESAS

20255108298

Page 14 of 73



RAOE3 Datasheet 2. Electrical Characteristics RAOE3 #iE 3% 2. EBS4EI

Table 2.7 /O Vi, ViL #2710 Vins ViL
Conditions: VCC =1.6t0 5.5V, VSS =0V, Ta =-40 to +125°C Z{- VCC=16ZF55V,VSS=0V, Ta=-40 E+125°C
Parameter Symbol | Min. Typ. Max. Unit | Test conditions SBE RYE B\, KRB | BARE, |H5T | WEtRes
Input voltage, high |P100to P102, | Normal input ViHi VCC x08 |— vVCC Vo= BABES P100 Z P102, B ALE D Vin VCCx0.8 |— vce Vo=
P108 to P110, buffer P108 Z P110, X
P112, P200, P112, P200,
P201, P206, P201, P206,
P300 P300
P100 to P102, | TTL input buffer | V42 2.2 — \Yele} v 40V<VCC<55V P100 Z P102, TTLIAE DS | Vikz 22 — \yele \ 40Vs=sVCC=55V
P108 to P110, P108 Z P110, <
P112, P201, 2.0 — VCC \% 3.3V<VCC<4.0V P112. P201, 2.0 — VCC \% 3.3V=sVCC<4.0V
P300 1.5 — vce V  |16VsVCC<33V P300 15 — vce V  |16VsVCC<33V
P010 to P013 Vinz VCCx0.7 |— \Velo} v o= PO10 Z PO13 Vinz VCCx0.7 |— vce VA -
P212 to P213 Vina VCC x08 |— vVCC (VAR - P212 Z P213 Vina VCCx0.8 |— vce Vo=
Input voltage, low P100 to P102, Normal input Vi1 0 — VCCx0.2 |V — WA BER P100 Z P102, LIEEALE D Vi1 0 — VCCx0.2 |V —
P108 to P110, buffer P108 Z P110, X
P112, P200, P112, P200,
P201, P206, P201, P206,
P300 P300
P100to P102, | TTL input buffer | Vo 0 — 0.8 V  |40VsVvCCs<55V P100 Z P102, TTLHEAZEDZE | Vie 0 — 0.8 V  |40VsVCC<55V
P108 to P110, P108 Z P110,
P112, P201, 0 —_ 0.5 \ 3.3V=sVCC<4.0V P112, P201, 0 — 0.5 \Y 3.3V<VCC<40V
P300 0 — 0.32 V  |[16VsVCC<33V P300 0 — 0.32 V  |[16VsVvCC<33V
P010 to P013 Vi 0 — VCCx03 |V |— PO10 & POI3 ViLs 0 — vCcCx03 |V |—
P212 to P213 ViLa 0 — VCcCx02 |V |— P12 EP213 ViLa 0 — vCcCx02 |V |—
Note: The maximum value of V|4 of pins P100 to P102, P108 to P110, P112, P201, P212, P213, P300 is VCC, even in the SEE: S|HIP100ZEP102, P108 Z P110. P112. P201. P212. P213. P300 BVIHEIEA{EN VvCC, BIfE7E N SEFRERT
N-ch open-drain mode. B2t
Note:  The characteristics of functions multiplexed on a given pin are the same as those for the port pin unless otherwise AR RIEBENE, SNELES M LS BINEEHF M SiEO 5| VSRR,
specified.
Table 2.8 1/0O Voy, VoL (1 of 2) & 2.81/0VoH, VOL (1/2)
Conditions: VCC =1.61t05.5V,VSS =0V, Ta =-40 to +125°C ZM- VCC=16ZF55V.VSS =0V, Ta=-40 E+125°C
Parameter Symbol | Min. Typ. Max. |Unit Test conditions SEE SUE B\, R (RKAIR | BT iSRG
Output voltage, high P100 to P102, P108 to Vorr VCC-15 — — v 40V<VCC<55V B EES P100 Z P102, P108 & VoH1 VCC-15 — E v 40V<VCC<55V
P110, P112, P201, P206, lon1 =-10 mA P110, P112. P201. P206 lon1 =-10 mA
P300 P300
VCC-0.7 — — \% 40V<VCC=s55V VCC-0.7 — — Vv 40V<VCC<s55V
IOH1 =-3mA IOH1 =-3mA
VCC-0.6 — — \% 27V<VCC<s55V VCC - 0.6 — — V 27V<VCC<55V
loy1 =-2 mA lon1 =-2 mA
VCC-0.5 — — \% 1.8V<VCC<s55V VCC-0.5 — — \ 1.8V<VCC<s55V
lop1 =-1.5 mA lop1 =-1.5mA
VCC - 0.5 — — \% 16V=sVCC=<55V VCC-0.5 — — \Y 16V=sVCC=s55V
lon1 =-1 mA lon1 =-1 mA
P010 to P013, P212, Vonz VCC-0.7 — — \Y 40VsVCCs55V PO10 Z P013. P212. VoH2 VCC-0.7 — — \Y 40V<sVCCs55V
P213 lop2 =-3 mA P213 lon2 =-3 mA
VCC-0.5 — — \% 27V<VCC<4.0V VCC-0.5 — — \% 27V=<VCC<4.0V
loH2 =-1 mA loH2 =-1 mA
VCC-0.5 — — \% 1.8V<sVCC<27V VCC-0.5 — — Vv 1.8V<sVCC<27V
lon2 = -1 mA lon2 = -1 mA
VCC-0.5 — — \% 1.6Vs<VCC<18V VCC-0.5 — — Vv 1.6 V<VCC<18V
IOH2 =-0.5mA IOH2 =-0.5mA
R01DS0500EJ0100 Rev.1.00 1RENESAS Page 15 of 73 RO1DS0500EJ0100 kR7S 1.00 1RENESAS Page 15 of 73
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RAOES3 Datasheet

2. Electrical Characteristics

Table 2.8

110 Vou, VoL (2 of 2)

Conditions: VCC =1.6t05.5V,VSS =0V, Ta =-40 to +125°C

RAOE3 ##g%& 2. BE4FM
% 2.81/0 VOH, VOL (2/2)
£ VCC=1.6E55V, VSS= 0V, Ta=-40 E+125°C
SEE RIE =11\ EB, |RAR |Bx |WlHEH
R P100 & P102, P108 & VoLt — — =) Vv 40V<VCC<55V
P110. P112, P201. P206 loL1 =20 mA
P300
— — 0.7 \Y; 40V<VCC<55V
loL1 = 8.5 mA
— — 0.6 \Y 27V<VCC<55V
|o|_1 =3 mA
— — 0.4 \Y 27V<VCC<55V
loL1=1.5mA
— — 0.4 \Y; 18V<VCC<55V
loL1 = 0.6 mA
— — 0.4 \Y; 16V<sVCC<55V
|o|_1 = 03 mA
P010 Z P013. P212. Vorz2 — — 0.7 \Y 40VsVCC=55V
P213 loL2 = 8.5 mA
— — 0.5 \Y 27V<VCC<40V
lor2 =1.5mA
— — 0.4 \Y; 1.8V<VCC<27V
loL2 = 0.6 mA
— — 0.4 \Y 16V=sVCC<18V
|o|_2 =0.4 mA

SEE: P100 ZP102, P108 Z P110. P112. P201. P212. P213. P300 7£ N AEFRIER TABMESEFES,

AR RESBEMRE,

BNELESI M LS RINaER S in O 5| MV EER .

Parameter Symbol | Min. Typ. Max. Unit Test conditions
Output voltage, low P100 to P102, P108 to Voui — — 13 Y 40V<VCC<55V
P110, P112, P201, P206, loL1 =20 mA
P300
— — 0.7 \% 40V<VCC=s55V
loL1=8.5mA
— — 0.6 \% 27V<VCC<s55V
|o|_1 =3mA
— — 0.4 \% 27V<VCC<s55V
lo1=1.5mA
— — 0.4 \% 1.8V<VCC<s55V
loL1 = 0.6 mA
— — 0.4 \% 16VsVCC=<55V
|o|_1 =0.3mA
P010 to P013, P212, VoL2 — — 0.7 \% 40V<sVCC<s55V
P213 lor2 =8.5 mA
— — 0.5 \% 27V<VCC<4.0V
lor2 =1.5mA
— — 0.4 \% 1.8V<sVCC<27V
loL2 = 0.6 mA
— — 0.4 \% 1.6 VsVCC<18V
|o|_2 =0.4 mA
Note: P100 to P102, P108 to P110, P112, P201, P212, P213, P300 do not output high-level signals in the N-ch open-drain
mode.
Note:  The characteristics of functions multiplexed on a given pin are the same as those for the port pin unless otherwise
specified.
Table 2.9 I/O other characteristics
Conditions: VCC =1.6t0 5.5V, VSS =0V, Ta =-40 to +125°C
Parameter Symbol | Min. Typ. Max. Unit Test conditions
Input leakage current, high P100 to P102, P108 to ILIH1 — — 1 MA V| =VCC
P110, P112, P200, P201,
P206, P300
P010 to PO13 L2 — — 1 pA V,=VCC
P212 to P213 ILiH3 — — 1 pA V,=VCC
Input leakage current, low P100 to P102, P108 to Iy — — -1 MA V| =VSS
P110, P112, P200, P201,
P206, P300
P010 to PO13 lLiL2 — — -1 pA V) =VSS
P212 to P213 ILiLs — — -1 HA V= VSS
On-chip pull-up resistance P100 to P102, P108 to Ry 10 20 100 kQ V| =VSS
P110, P112, P201, P206, In input port
P300
Input capacitance P200 Cin — — 30 pF Vin=0V,f=1MHz,
- . Ta =25°C
Other input pins — — 15

R 2910 Hithit
4% VCC =1.6F5.5V, VSS= 0V, Ta=-40 E+125°C
BE KRIE =71\ W8 i RXIRE. | 8T MR &R
MARERS P100 Z P102, P108 & ILIH1 — 1 pA V|=VCC
P110, P112, P200, P201.
P206, P300
P010 Z P013 ILiH2 — — 1 pA V| =VCC
P212 ZE P213 ILiH3 — — 1 pA V| =VCC
WMARERE P100 Z P102, P108 & ILiL — — -1 pA V| =VSS
P110. P112, P200, P201.
P206, P300
PO10 Z P013 ILiL2 — — -1 pA V| =VSS
P212 EP213 ILiLs — — -1 pA V| =VSS
) ol vA:= P100 & P102, P108 & Ru 10 20 100 kQ V| =VSS
P110. P112. P201, P206 YN |
P300
YNGR P200 5 — — 30 pF Vin=0V, f=1 MHz,
Ta = 25°C
HAhASI — — 15

Note:
specified.

The characteristics of functions multiplexed on a given pin are the same as those for the port pin unless otherwise

R01DS0500EJ0100 Rev.1.00
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RAOE3 Datasheet

2. Electrical Characteristics

2.3.2 Operating and Standby Current
Table 2.10 Operating and standby current (1) (1 of 2)
Conditions: VCC =1.6t05.5V
Test
Parameter Symbol |Typ.” |Max. |Unit |Conditions
Supply High- Normal | All peripheral clocks | ICLK = 32 MHz Icc 2.6 — mA —
current™? | speed mode disabled, CoreMark
mode "2 code executing
from flash
All peripheral clocks | ICLK = 32 MHz — 3.5 —
enabled, CoreMark
code executing
from flash™®
Sleep All peripheral clocks | ICLK = 32 MHz 0.82 — —
mode disabled
All peripheral clocks | ICLK = 32 MHz — 14 —
enabled™®
Middle- | Normal | All peripheral clocks | ICLK = 16 MHz 1.5 — —
speed mode disabled, CoreMark —
mode™2 code executing ICLK = 8 MHz 0.9 - -
from flash ICLK = 4 MHz 0.70 — —
All peripheral clocks | ICLK = 16 MHz — 2.0 —
enabled, CoreMark —
code executing ICLK = 8 MHz - 1.3 -
from flash™ ICLK = 4 MHz — 0.9 —
Sleep All peripheral clocks | ICLK = 16 MHz 0.61 — —
mode disabled
ICLK = 8 MHz 0.50 — —
ICLK = 4 MHz 0.44 — —
All peripheral clocks | ICLK = 16 MHz — 0.9 —
*5
enabled ICLK = 8 MHz — 07 —
ICLK =4 MHz — 0.6 —
Low- Normal | All peripheral clocks | ICLK = 2 MHz 450 — MA —
speed mode disabled, CoreMark
mode™2 code executing
from flash
All peripheral clocks | ICLK =2 MHz — 600 —
enabled, CoreMark
code executing
from flash™®
Sleep All peripheral clocks | ICLK = 2 MHz 324 — —
mode disabled
All peripheral clocks | ICLK = 2 MHz — 448 —
enabled™s
R01DS0500EJ0100 Rev.1.00 RENESAS Page 17 of 73

Oct 29, 2025

RAOE3 ##g%& 2. BE4FM
2.3.2 TEBRFNIFFNEBIR
£ 2.10 TERRFFNER 1) 172)
£ VCC = 1.6F5.5V
pUhee
EHE SIE 4B Bk |BR |RR
g | BEE | EEE | FEMEEHE  |ICLK=32MHz EFEs (26 |BE. mA |—
Prxl 2 = 3 CoreMark 1%
BMNRAERT
FRrESMRETEIIE | ICLK =32 MHz — 3.5 —
BHA, CoreMark 1
BMRTES T
BEAR FrEsMEITgE2 | ICLK =32 MHz 0.82 — —
&= B
FrEsMRETEgE | ICLK = 32 MHz _ 14 —
B
i |EME | FEINREEE | ICLK= 16 MHz 15 |— —
H*2 E: ZF, CoreMark £ _ — —
e ehgn ICLK = 8 MHz 0.9
ICLK = 4 MHz 070 |— —
FAESMRETSIESA, | ICLK = 16 MHz — |20 _
%(-)reMark REBBIEEH ICLK = 8 MHz — 13 _
RERFEKT*S ICLK = 4 MHz — 0.9 —
BEOR FrasMRETgEZR | ICLK =16 MHz 0.61 — —
&t A ICLK = 8 MHz 050 |— —
ICLK = 4 MHz 044 |— —
FioMRETEIIE | ICLK = 16 MHz — oo —
BRI ICLK = 8 MHz — 07 —
ICLK = 4 MHz — 0.6 _
fLEE | ERR | EMREEE | ICLK=2MHz 450 |[— |[pA  |—
*+2 =X ZXF, CoreMark 1%
BMNREFERIT
FrEsMaETEgE | ICLK =2 MHz — 600 —
J5H, CoreMark %
BMRES 11T
BEAR FrEsMgETagezs | ICLK =2 MHz 324 — —
B =]
FrESMREEIE | ICLK =2 MHz — |48 —
BRA*S5
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RAOE3 Datasheet

2. Electrical Characteristics

Table 2.10

Operating and standby current (1) (2 of 2)
Conditions: VCC=1.6t05.5V

RAOE3 $iE3& 2. BSHFE

F 2.10 TIERARFSFNBR 1) 272)
i VCC=1.6FE55V

Parameter Symbol |Typ.”# |Max. | Unit -(I;isr:ditions
Supply Subosc- | Normal | Peripheral clocks ICLK =32.768 kHz | Ta =-40°C | lcc 2.8 — MA —
current'! 23:533 mode disabled Ta = 25°C 3.0 —
Ta =50°C 3.2 —
Ta=70°C 3.3 —
Ta =85°C 3.6 —
Ta=105°C 42 —
Ta = 125°C 5.5 —
Peripheral clocks ICLK = 32.768 kHz | Ta = -40°C — 6.0
enabled™® Ta = 25°C — 6.2
Ta =50°C — 9.2
Ta=70°C — 12.6
Ta =85°C — 15.9
Ta=105°C — 217
Ta = 125°C — 42.0
Sleep Peripheral clocks ICLK = 32.768 kHz | Ta = -40°C 0.8 — —
mode disabled Ta = 25°C 0.9 —
Ta =50°C 1.0 —
Ta=70°C 1.1 —
Ta =85°C 1.3 —
Ta=105°C 1.7 —
Ta = 125°C 2.9 —
Peripheral clocks ICLK = 32.768 kHz | Ta = -40°C — 3.6
enabled™® Ta = 25°C _ 38
Ta =50°C — 6.2
Ta=70°C — 9.3
Ta =85°C — 12.6
Ta =105°C — 18.7
Ta = 125°C — 38.5

WizE
SEE KRAE 48 mA B |[RKR
fteam | WiEH | ERE | SENWESZM | ICLK=32768KkHz |Ta=40°C | m@ras 28 | e |pA  |—
il g3 | Ta = 25°C 3.0 —
Ta = 50°C 32 |—
Ta=70°C 33
Ta=85°C 36 |—
Ta =105°C 42 |—
Ta = 125°C 55 |—
JAN. ICLK = 32.768 kHz | Ta = -40°C R Y
BREMA*6 Ta=25°C N P
Ta = 50°C — o2
Ta=70°C — 126
Ta=85°C — 159
Ta=105°C R P
Ta = 125°C — |20
R | SNEETE ICLK = 32.768 kHz | Ta = -40°C 08 |— —
st BRH Ta=25°C 09 |—
Ta=50°C 10 |—
Ta=70°C 11 |—
Ta = 85°C 13 |—
Ta=105°C 17 |—
Ta = 125°C 20 |—
JAN. ICLK = 32.768 kHz | Ta = -40°C R P
BRR*6 Ta=25°C — |38
Ta=50°C — 62
Ta=70°C — o3
Ta = 85°C — |26
Ta= 105°C — |87
Ta = 125°C — 385

Note 1. Supply current is the total current flowing into VCC. Supply current values apply when internal pull-up MOSs are in the off state and
these values do not include output charge/discharge current from any of the pins.

Note 2. The clock source is high-speed on-chip oscillator (HOCO).
Note 3. The clock source is LOCO.

Note 4. VCC=3.3V.
Note 5. Includes operating current for PCLBUZ, TAU, SAU, and IICA functions only. For other peripheral operating currents, please add the

current in Peripheral Functions Supply current in Table 2.12.
Note 6. Includes operating current for PCLBUZ, TAU and SAU functions only. For other peripheral operating currents, please add the
current in Peripheral Functions Supply current in Table 2.12.

R01DS0500EJ0100 Rev.1.00
Oct 29, 2025
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F1: BIRBREERAVCCHEER., BRBREEATRIH LIMOSELTFHIDRSHER, HEXEERSEEASIHNELEFEERR,

2. EEREASEA EIREEE (HOCO) .
3. B ENEALOCO,
Note 4. VCC =3.3 V.

5 {REEPCLBUZ, TAU, SAUFNIICAINEERNIZITERIR. EMIMNEIREHNEITHER, BEERL 2P INEIREMBER" D,

i6: {REIEPCLBUZ, TAUFISAUINEERNIZITEIR. EMIMREVSITRIR, BESEFR2. 120000 IMRIEEM B EIR &5
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RAOE3 Datasheet 2. Electrical Characteristics RAOE3 #iE3% 2. EBS4EIE

Table 2.11 Operating and standby current (2) = 2.11 THERRMEFNETR )
Conditions: VCC =1.6t0 5.5V Z- VCC=16F55V
Parameter Symbol Typ." Max. Unit Test conditions SGE SHE R +3 BARE. 8T MRS
Supply Software Peripheral Ta =-40°C Icc 0.2 0.9 MA — {HEg e i1 Y NEIRERRELE Ta =-40°C EfFEE 0.2 0.9 HA —
1 Standb modules sto =
current od P l7a=25c 0.2 0.9 Fie1 At Ta = 25°C 0.2 0.9
mode 2
Ta=50°C 0.3 22 Ta=50°C 0.3 22
Ta=70°C 0.4 4.7 Ta=70°C 0.4 4.7
Ta=85°C 0.5 8.1 Ta=85°C 0.5 8.1
Ta=105°C 1.1 17 Ta=105°C 1.1 17
Ta =125°C 23 35 Ta=125°C 23 35
Note 1. Supply current is the total current flowing into VCC. Supply current values apply when internal pull-up MOSs are in the off state and 1 BRERIERAVCCHEER, BRBREERTHBLAMOSELTEHILASHNER, HEXLEREFEMSIHEE LT ERTR,
these values do not include output charge/discharge current from any of the pins.
Note 2. The IWDT and LVD are not operating. 2. IWDTHILVDFRIZE T,
Note 3. VCC=3.3V. Note 3. VCC =3.3 V.
Table 2.12 Peripheral Functions Supply current % 2.12 Y EIThEEH R ER R
Conditions: VCC=1.6t0 5.5V Z(t- VCC =16%| 55V
] Test _ [li Wik
Parameter Symbol | Typ."19 | Max. | Unit | conditions SEE S #em) RARE.
Peripheral High-speed on chip oscillator operating | OFS1.HOCOFRQ1[2:0] are lhoco |320 — |pA |— YNEITHAE BEE HIRHETEBRR 1 OFS1.HOCOFRQ1[2:0] are lhoco |320 — P |-
Functions current”! 010b e 010b
Supply .. . . 1
current’™ Low-speed on chip oscillator operating current’! lloco |024 |— |WA |— B EiRHER TEBR1 lloco [024 |— |pA |—
32-bit interval timer operating current™"2"3 It 006 |— |MA |— 32 (AR ERT S TVEEE T 1423 It 006 |— |pA |—
Independent watchdog timer operating | fLoco = 32.768 kHz (typ.) lwoT 0.03 — pA | — M E I TRENE TR 1254 fLOCO= 32.768 kHz (BaE!{H) lwpT 0.03 — UA | —
current’ 12"
A/D converter When Normal mode, VREFHO = VCC | Iapc 1.3 1.7 |mA |— ADEIRERTESRR | iigbt IE.%*E_C VREFH0= VCC laDc 1.3 1.7 |mA |—
operating current*1*5 conversion at =50V H*]%5 =5.0
maximum speed =y
P Low voltage mode, VREFHO = 0.5 0.7 |mA |[— IR ﬁegg:}fg—t VREFHO= 0.5 0.7 |mA |[—
VCC=3.0V VCC=3.0
A/D converter internal reference voltage current’ laprer [100 | — WA |— A/DEHRR NS E B EBET laprer [ 100 |— [pA |—
Temperature sensor operating current’! Ilrmps | 100 — |MA |— BB TEE T+ Irmps | 100 — |MA | —
LVD operating current™! LVDO is enabled"” lvoo |0.03 |— [WA |— REELMEER TR LVDO BEE*7 oo |003 |— |pA |—
LVD1 is enabled™® lvor {003 |— |WA |— LVD1 EEF*8 lvor 003 |— |pA |—
Self-programming operating current™™® IFsp — 122 |mA | — BEE TR 19 IFsp — 122 [mA |—
DTC Data transfer to RAM IpTc 182 |— |mA |— DTC KU EMBINTE IpTC 182 |— |mA |—
Note 1. This current flows into V. 1L HERRAVee:
Note 2. The listed currents apply when the high-speed on-chip oscillator (HOCO) is stopped. ¥ 2. FRE Eg,}thma:l—JLH'tﬁ&,ﬁgg (HOCO) {E1E TERER
Note 3. This current only flows to the 32-bit interval timer. It does not include the operating current of the low-speed on-chip oscillator 3. WERGARRB 2N AR ENN RS, EASEMER LIRSS (Loco) NIERR,
(LOCO).
The supply current of the RAO microcontrollers is the sum of either Icc and Iy. RAO 325 SS80H BB EBIR 2 Tec FAITZ .
When the low-speed on-chip oscillator (LOCO) is selected, I oco should be included in the supply current. ERMEES LIRS ER (LOCO) BY, Y% ILOCO & EBEERT,
Note 4. This current only flows to the independent watchdog timer. It does not include the operating current of the low-speed on-chip 4. IWERURMIEIE VO ENE, EASERES RS (LOCO) BT EER,
oscillator (LOCO) .
The supply current of the RAO microcontrollers is the sum of either Icc, lwpTt and I oco. RAO 4354 22891 BB BB 2 Icc. TWDT ¥ ILOCO Z#1,
Note 5. This current only flows to the A/D converter. The supply current of the RAO microcontrollers is the sum of Icc and Iapc when the A/D 5. WERURMA/DILRSE, HA/DEIRRT EHLTIERELXN, RAOEIRGISEIEE BRI A ZH,
converter is operating or in the SLEEP mode.
Note 6. This current flows into VREFHO. = 6. llemeum?\ VREFHO,
Note 7. This current only flows to the LVDO circuit. The supply current of the RAO microcontrollers is the sum of Icc and Iypg when the E7: ZERURBLVDOE, HLVDOEIE TERY, RAOMIEHB2AIMLE B IccHIILVDOZ ],
LVDO circuit is in operation.
Note 8. This current only flows to the LVD1 circuit. The supply current of the RAO microcontrollers is the sum of Icc and I ypq when the SES. IERGRELVDI B, HLVDIEETIER, RAOEHRGERAVHEBEFREccHILvD1 2,
LVD1 circuit is in operation.
Note 9. This current only flows during self programming. 3%9: ﬁt%,ﬁ{yrgﬁfiﬁﬁ@”mﬂ]
Note 10. VCC =3.3 V. Note 10. VCC =
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RAOE3 Datasheet

2. Electrical Characteristics

2.3.3 Thermal Characteristics

The maximum value of junction temperature (Tj) must not exceed the value specified in the section 2.1.1. Tj/Ta Definition.

Tj is calculated by either of the following equations.
e Tj=Ta+ 6ja x Total power consumption

e Tj=Tt+ Wjt x Total power consumption
Tj : Junction Temperature (°C)
Ta : Ambient Temperature (°C)
Tt : Top Center Case Temperature (°C)
6ja : Thermal Resistance of “Junction”-to-“Ambient” (°C/W)
Yijt : Thermal Resistance of “Junction”-to-“Top Center Case” (°C/W)

e Total power consumption = Voltage x (Leakage current + Dynamic current)
e [eakage current of IO =X (Igr, X Vgr) / Voltage + X ([Iog| % [VCC — Voy|) / Voltage

e Dynamic current of IO = X 10 (Cin + Cload) x IO switching frequency x Voltage
Cin: Input capacitance
Cload: Output capacitance

Regarding 6ja and Wjt, see Table 2.13.

RAOE3 #iE&R

2. B4

2.3.3 st

The maximum value of junction temperature (Tj) must not exceed the value specified in the section 2.1.1. Tj/Ta Definition.

Tj T BI AT E—AXITE,
o Tj=Ta+0jaxTINEE
) T_] = Tt + \P_]t X I%\IJJ*%
Tj: 4518 (°C)
Ta: FIRRE(°C)
Tt: TREBFOMNRIRE(°C)
fja: 5B IF R AIFABE(CC/W)
Pit: G5E“TRERD OISR BIFARBE(CC/W)
O SINFE-BEx (RBIR+ SBR)
010 =3 BRER (IoL * Vor) / Voltage + X (JIoy| X [VCC — Vopl|) / Voltage
O ZIZEEARIO = 2 I0(Cin + Cload) x [OFFESAFR < B E
Cin: MIABRRE
Cload: HIHBA

XxTFoja F1wjt, IBEEWFE 2.13,

Table 2.13 Thermal resistance
Parameter Package Symbol Value™1 Unit Test condition
Thermal resistance 20-pin TSSOP Bja 76.0 °C/W JESD 51-2 and 51-7
compliant
20-pin TSSOP Wit 2.95 °C/W JESD 51-2 and 51-7

compliant

Note 1. The values are reference values when the 4-layer board is used. Thermal resistance depends on the number of layers or size of the

board. For details, refer to the JEDEC standards.

24 AC Characteristics

Table 2.14 AC characteristics (1 of 2)
Conditions: VCC =1.6t05.5V,VSS =0V, Ta =-40 to +125°C

Parameter Symbol | Min. Typ. Max. Unit Test conditions
Instruction cycle | Main system clock High- Tey 0.03125 — 1 us 1.8V<VCC<55V
(minimum (FMAIN) operation speed -
instruction mode 0.25 - 1 s 16V=VCC<18V
execution time) -
Middle- 0.0625 — 1 us 1.8V=sVCC<=<55V
speed
mode 0.25 — 1 us 16V=sVCC<18V
Low-speed 0.5 — 1 us 1.6V<VCC=<55V
mode
Subsystem clock (FSUB) operation 26.041 30.5 313 us 16V=<VCC=<55V
In the self-programming | High- 0.03125 — 1 us 1.8V=<VCC=s55V
mode speed
mode
Middle- 0.0625 — 1 us 1.8V=sVCC=<55V
speed
mode
TIOO to TIO7 input high-level width, low-level width trig trie 1fmck +10°1 | — — ns
R01DS0500EJ0100 Rev.1.00 RENESAS Page 20 of 73

Oct 29, 2025

& 2.13#ME
BE ax RIE {E*1 BT pline St
A 203 FHITSSOPE % Bja 76.0 °CIW 54 JESD 51-2 % 51-
7 iR
205|HITSSOPEI %% Wit 2.95 °CIw & JESD 51-2 #1 51-
7 FRAE
L XERERERNERITNSEE, REINRTEHSRBIERRYT, #1552 /IEDECITE,
24ACHF1E
+® 2.4 THAFE (172)
S VCC=1.6F55V, VSS=0V, Ta = -40 B+125°C
SEE RIE =) (B, |RKIR (B3 | WEKEG
SSEE (BE | TR =i Tey 0.03125 — E° s 1.8V<VCC<55V
BEWIHE) | (FMAIN) #24F Rt 0.25 — | us  |16VsVCC<18V
thigAE 0.0625 — 1 Hs 1.8V<VCC<55V
% 0.25 — 1 us 16V<VCC<1.8V
{EEER 0.5 — 1 s 16V<VCC<55V
FZRFOGE (FSUB) FAR 26.041 30.5 31.3 us 1.6VsVCC=s55V
EEEEELT =% 0.03125 — 1 Hs 1.8V<VCC<55V
#
chig 0.0625 — 1 us 1.8V<VCC<55V
=
TIOO Z TIO7 MIARRFERE. BEFEIE trintric | 1/fyck +10™ | — — ns
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Table 2.14 AC characteristics (2 of 2)
Conditions: VCC =1.6t05.5V,VSS =0V, Ta =-40 to +125°C

Parameter Symbol | Min. Typ. Max. Unit Test conditions
TOO00 to TOO7 output frequency High- fro — — 162 MHz 40V=sVCC=s55V
speed
mode — — 8 MHz 27V<sVCC<4.0V
Middle- — — 4 MHz [1.8VsVCC<27V
speed
mode — — 2 MHz 16V<sVCC<18V
Low-speed — — 2 MHz 1.6V<VCC=<55V
mode
PCLBUZO0 output frequency High- froL — — 162 MHz 40V=sVCC=<55V
speed
mode — — 8 MHz 27V=<VCC<40V
Middle- — — 4 MHz |1.8VsvCC<27V
speed
mode — — 2 MHz 16V=VCC<18V
Low-speed — — 2 MHz 16V=<VCC=<55V
mode
Interrupt input high-level width, low-level NMI/IRQO, |firaH 1 — — us 1.6V=VCC=s55V
width IRQ1 to firaL
IRQ5

RAOE3 $iE& 2. BE4FH
= 2.14 TFAFIE (212)
£ VCC = 1.6E5.5V, VSS= 0V, Ta = -40 E+125°C
SBE KRAE =\ EE, RAR B | USRS
TO00ZETO07H S B |fo — — B2 |MHz [40VsVCCs55V
A& — — 8 MHz |2.7V<VCC<4.0V
5 — — 4 MHz [1.8V<VCC<27V
— — 2 MHz [1.6V<VCC<1.8V
(EEtEst — — 2 MHz [1.6V<VCC<55V
PCLBUZ0 4575 mEE |feo — —  |162 |MHz [40V=VCC<55V
A& — — 8 MHz |2.7V<VCC<4.0V
=Y — — 4 MHz [1.8VsVCC<27V
— — 2 MHz [1.6V<VCC<1.8V
(EEpast — — 2 MHz [1.6V<VCC<55V
hfASBEEE, [ERTEE NMI/IRQO, | firqH 1 — — Hs 1.6V<VCC<55V
IIE%}& Zl firaL

Note 1. fyck: Timer array unit operating clock frequency
To set this operating clock, use the CKS[1:0] bits of the timer mode register On (TMROn).
m: Unit number (m = 0), n: Channel number (n =0to 7)
Note 2. The maximum value is 12MHz with an ambient operating temperature range of 105°C to 125°C.

1.0 ===t ===

—— |n normal operation

0.5 = == During self programming

0.25

Cycle time Tcy [us]

0.1

0.05

0.03125

0.01

0 1.0 20 3.0 4.0 5.0 6.0
1618 5.5

Supply voltage Vce [V]

E1IMCK: EBY 28551 870 T YRR ehalm=e
ER B TEE s, 15ER EITERENZF7F88 On (TMRON) B CKS[1:0] fiZ,
m: BITHS(M=0) n: BERS(n=0E7)

2. xAXEAI2MHz, FETEREEEN105°C £125°C,

1.0 -
t "
_ H 1 — EREME
[%) 1
= 05 I ¢ —--- EamEgEd
2 T y
° ' 1
£ 025 | !
° I !
S I I
> 1
18 | !
0.1 1 ;
f 1
4 1
0.05 t +
t 1
0.03125 == ————
0.01
0 10 1120 30 40 50 ! 60

16 1.8 55
{HEBERE Voc [V]

Figure 2.2 Tcy vs Vg in High-speed mode
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1.0 P

In normal operation

05 = == During self programming

0.25

Cycle time Tcy [ps]

0.1

Wig 1 LI

|
|
H

0.0625
0.05

0.01

0 1.0 20 3.0 4.0 5.0 6.0
16 1.8 55

Supply voltage Vce [V]

RAOE3 $iE& 2. BE4FH
10
1.0 e e ] e |
- ; t — EREM
= 05 : ! - - - EamRTET
2 - ;
o 1 1
£ o025 |
3 I 1
3 I '
0.1 | i
0.0625 ===t====cru
0.05
0.01
0 10 1120 30 40 50 i 60
1618 55
{REBEE Vec[V]
2.3 PiEER T TCY 5VecHIX &
10
1.0
_ — IEERME
(2}
= 0.5
o
[}
£
§
S
(6]
0.1
0.05
0.01
0 10 120 30 40 50 ! 60
1.6 55

HEBEE Vee [V]

2.4 {KiEER T TCY 5VeclI(FE

VIH/VOH
ViL/VoL

T oA —

VIH/VOH
ViL/VoL

Figure 2.3 Tcy vs Ve in Middle-speed mode
10
1.0
. —— In normal operation
= 0.5
A
()
£
©
S
o
0.1
0.05
0.01
0 10 120 30 40 50 ! 60
1.6 55
Supply voltage Vce [V]
Figure 2.4 Tcy vs Ve in Low-speed mode
VIH/VOH > Test points <: VIH/VOH
ViL/VoL ViL/VoL
Figure 2.5 AC timing test points
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tTiL ‘ tTiH
TIOO to TIO7
1/fro
TOO0 to TOO7 /
Figure 2.6 TI/TO timing
tiraL ‘ tIRQH
IRQO/NMI, IRQ1 to IRQ5
Figure 2.7 IRQ interrupt input timing
241 Reset Timing
Table 2.15 Reset timing
Test
Parameter Symbol | Min. Typ. Max. Unit conditions
RES pulse width At power-on*e’ tRESWP 9.9 — — ms —
Not at power-on tRESW 10 — — us —
Wait time after RES cancellation LVDO enabled™? tRESWT — 0.506 0.694 ms —
(at power-on) "
LVDO disabled 2 — 0.201 0.335 ms —
Wait time after RES cancellation LVDO enabled™! tReswT2 | — 0.476 0.616 ms —
(during powered-on state) "
LVDO disabled"? — 0.170 0.257 ms —
Internal reset by Independent watch dog timer reset, software tRESW2 — 0.04 0.041 ms —
reset

Note 1. When OFS1.LVDAS = 0.
Note 2. When OFS1.LVDAS = 1.

Note 3. When RES pin is not used as the external reset input, this specification can be ignored.

R01DS0500EJ0100 Rev.1.00
Oct 29, 2025

RENESAS

Page 23 of 73

RAOE3 #iE%& 2. BE4FH
WL [ tTIH
TIO0 Z TIO7
1/fro
TO00 = TO07 /
2.6TITO B3 %
tiRQL [ ] tIRQH
IRQO/NMI, IRQI1 Z IRQS
2.7 IRQ AR E
2.4.1 SbltFF
xR 215 SBRFE
MRS
SEE RAE =/ 3R mARE, | B
RESHKI %5 & FFHLET*3 treswp |99 — — ms —
KB tRESW 10 — — us —
BGHIT RS0 a LVDO EER*1 tReESWT | — 0.506 0.694 ms —
(;:leﬂq) LVDO Ef_"_"éﬁﬁ*z —_ 0.201 0.335 ms —
BGHIT RS 150 1a LVDO EEE*1 tRESWT2 | — 0.476 0.616 ms —
(BERET) LVDO B2 — 0.170 0.257 ms —
REEMNH R BFMIEIRENBEMNTEEN tRESW2 — 0.04 0.041 ms —
5£1. 2 OFS1.LVDAS= 0,
$¥2. 2 OFS1.LVDAS= 189,
5T 3. 2 RES 3IHIRAEIMNBEMIAL, TARIELLITE,
ROI1DS0500EJ0100 KEZ 1.00 RENESAS Page 23 of 73
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VCC /
RES « 7l
trRESWP 4
Internal reset « « j
trRESWT
Figure 2.8 Reset input timing at power-on
trRESW
"—
RES 7l
Internal reset \ 7[
) trESWT2 >
Figure 2.9 Reset input timing (1)
Independent watchdog timer reset >
Software reset
trRESW2
Internal reset \( *
Figure 2.10 Reset input timing (2)

24.2 Wakeup Time

Table 2.16 Timing of recovery from low power modes (1)
Test
Parameter Symbol Min. |Typ. |[Max. | Unit [conditions
Recovery High-speed | System clock source is | System clock source |tsgyHo — 5.3 5.7 us Figure 2.11
time from mode HOCO is HOCO (32 MHz)
Software VCC=18Vto55V
Standby
mode™! _System clock source — 7.3 7.7 us
is HOCO (4 MHz)
VCC=16Vto1.8V

Note 1. The division ratio of ICLK is the minimum division ratio within the allowable frequency range.
The recovery time is determined by the system clock source.

R01DS0500EJ0100 Rev.1.00

LENESAS
Oct 29, 2025 /{

Page 24 of 73

RAOE3 #iBR

2. B4

£ £

VvCC /

RES « ]l
b tRESWP
PEbELL f
tRESWT
2.8 FEBIMSMRARE
trRESW
-~

RES l

AERELL

t

RESWT2

29 EMHEARE (1)

WM B ENREN

., [

REEE
tRESW2
RS fiL * ) . *
2.10 EMEMARFRE (2)
2.4.2 FCPRAYIE]
= 2.16 RINFEER Ik E0TiE (1)
Wik R4
BE RIE B\, |8, | BX |87
wE | BEER | RAER ARAEEN HOCO ( |tseyHo  |— |53 | B |us 211
BEiRE HOCO 32 MHz) VCC= 10.8 V &
BdiE*1 55V
ZEBTHE HOCO ( — 7.3 7.7 us
4MHz)VCC =16 V&
1.8V
1L ICLKEIS AL 2 AFAE BB RN SR
R4S B 8 R R B SRR
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Table 2.17 Timing of recovery from low power modes (2)
Parameter Symbol | Min. Typ. Max. | Unit Test conditions
Recovery Middle-speed | System clock System clock source |tsgyHo |— 5.5 5.8 us Figure 2.11
time from mode source is HOCO | is HOCO (16 MHz)
Software VCC=18Vto55V
Standby
mode™! System clock source — 7.3 7.7 us
is HOCO (4 MHz)
VCC=16Vto1.8V
Note 1. The division ratio of ICLK is the minimum division ratio within the allowable frequency range.
The recovery time is determined by the system clock source.
Table 2.18 Timing of recovery from low power modes (3)
Parameter Symbol | Min. Typ. Max. | Unit Test conditions
Recovery time | Low-speed | System clock source is HOCO (2 MHz) |tsgyHo |— 10.0 10.5 us Figure 2.11
from Software | mode
Standby
mode"!
Note 1. The division ratio of ICLK is the minimum division ratio within the allowable frequency range.
The recovery time is determined by the system clock source.
Table 2.19 Timing of recovery from low power modes (4)
Test
Parameter Symbol Min. |[Typ. |Max. |Unit [conditions
Recovery time | Subosc-speed | System clock source is LOCO (32.768 kHz) | tsgyLo — 0.29 [0.36 |ms Figure 2.11
from Software | mode
Standby
mode"’
Note 1. The LOCO itself continues oscillating in Software Standby mode during Subosc-speed mode.
R01DS0500EJ0100 Rev.1.00 RENESAS Page 25 of 73

Oct 29, 2025

RAOE3 & 2. BE4FH
= 2.17 (RINFEENXIREETIE (2)
BE RIE B, |EEB, |RXIR |8k |WSFEG
RAEAF thiERE REEEER HO | RAEIRA HOCO ( |tsBYHO | — 5.5 B s & 2.11
e Co 16 MHz)VCC = 1.8 VE
BfiE+1 55V
AEBTEE I HOCO ( — 7.3 7.7 us
4MHz)VCC = 1.6 VE
1.8V
1. ICLKEI SR 2 AIFRERE B R B SR/ SREL
S B a) B R BT RIR RE
= 2.18 [RINFEENIRERTIE (3)
BE RIE B\, |28, |RXAR |Bix | WlHRHE
BGEFNES |[EEES | REEERN HOCO (2 MHz) tseyHo | — 100 |R°s Hs 211
IRE BT a1
1 ICLKBISSALL 2 AP SRERE B B RIS SALL,
S B 8] B 2R e B SRR AE
= 2.19 [RINFEENIRERTIE )
MRt R
BE RIE =&\ |HEEB, | RKR| $ET
REFNER | FIRZSREE | RAEN LOCO (32.768 kHz) tseyLo — 020 |Bs6 |ms 2.11
MRS BT E 1 B
¥ 1. 7E Subosc BEAER T, LOCO ABEREFNIER FHER T,
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RAOE3 #iE&R

2. B4

Oscillator

Oscillator

(2]

L
ICLK J_L_

(2]

IRQ

rd

)

-

i
ICLK J_L—l

Software Standby mode

(2]

(2]

IRQ

rd

)

Software Standby mode

A4

mes

(2]

fRmes

ICLK | |

(2]

IRQ

rd

ICLK J_L—l

AR

(2]

R

tseyLo
Figure 2.11 Software Standby mode cancellation timing
Table 2.20 Timing of recovery from low power modes (5)
Parameter Symbol Min. Typ. Max. Unit Test conditions
Recovery time from High-speed mode System | tgnz — 53 5.7 us Figure 2.12
Software Standby mode to | clock source is HOCO
Snooze mode -
Middle-speed mode tsnz — 5.5 5.8 us
System clock source is
HOCO (16 MHz)
VCC=18Vto55V
Middle-speed mode tsnz — 6.3 6.7 ps
System clock source is
HOCO (4 MHz)
VCC=16Vto1.8V
Low-speed mode tsnz — 8.0 8.4 us
System clock source is
HOCO (2 MHz)
R01DS0500EJ0100 Rev.1.00 .QENESAS Page 26 of 73
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IRQ =
) RS g
) tsByLo ’

2.11 REFNENNEGER B

= 2.20 {EINFEENIREE (5)

B SUE B\, |%B, | BARE,| @57 i SR

e=tiatc] BEERRAEN HO | tonz — 53 5.7 us E2.12

g’tmﬁm*ﬁiﬁ co

AR T tonz — 55 58 bs

RARTENER
HOCO (16 MHz)
VCC=18Vto55V
thiEiEs tsnz — 6.3 6.7 us
RAMHRE
HOCO (4 MHz)
VCC=16Vto1.8V
(i tsnz — 8.0 8.4 us
RARTENER
HOCO (2 MHz)

RO1DS0500EJ0100 KR 1.00 ENESAS Page 26 of 73

20255108298



RAOE3 Datasheet

2. Electrical Characteristics

Oscillator

£

ICLK (except DTC, SRAM)

”

£

U

S5 5 5

ICLK (to DTC, SRAM)"!

P

£

IRQ

”

e

”

»le

Software Standby mode

Snooze mode

tsnz

Note 1. When SBYEDCRO.DTCED bit is set to 1, ICLK is supplied to DTC and SRAM.

Figure 2.12

2.5 Peripheral Function Characteristics

Recovery timing from Software Standby mode to Snooze mode

2.5.1 Serial Array Unit (SAU)
Table 2.21 In UART communications with devices operating at the same voltage levels
Conditions: VCC =1.6t05.5V,VSS =0V, Ta=-40to +125°C
High-speed Middle-speed Low-speed
mode mode mode
Test
Parameter Symbol | Min. Max. Min. Max. Min. Max. Unit | Conditions
Transfer 16V=sVCC=s55V — — fmck/6 | — fmck/6 | — fmck/6 bps Figure 2.14
rate”!
Theoretical value of the — 5.3 — 4 — 0.33 Mbps
maximum transfer rate
fmck = PCLKB™2

Note 1. The transfer rate in SNOOZE mode is within the range from 4800 to 9600 bps when SBYCR.FWKUP = 0, and within the range from

4800 to 115200 bps when SBYCR.FWKUP = 1.

Note 2. The maximum operating frequencies of the peripheral module clock (PCLKB) are as follows.
High-speed mode: 32 MHz (1.8 V<VCC <5.5V),4 MHz (1.6 V<VCC<5.5V)
Middle-speed mode: 16 MHz (1.8 V<VCC <5.5V), 4 MHz (1.6 V<VCC=<55V)

Low-speed mode: 2 MHz (1.6 V< VCC £5.5V)

Note:

Pin Function Select Register (PghPFS_A.PIM and PghPFS_A.NCODR).
gh: Port number (gh = 100, 101, 109, 110, 200, 212, 213, 300)

Select the normal input buffer for the RXDq pin and the normal output mode for the TXDq pin by using the Port gh

TXDq

RAO
microcontroller

RXDq

RX

X

User device

RAOE3 $ig3& 2. BSHFE

Jipiep

Ly

ICLK (DTC. SRAM F&4H) J_I_ﬂ_l «

4

ICLK (% DTC. SRAM) *1| | ﬂ .

7

Figure 2.13

Connection in the UART communications with devices operating at the same voltage levels

R01DS0500EJ0100 Rev.1.00
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IRQ B
BREENARR B | REEMES
tsnz
¥ 1. 2 SBYEDCRO.DTCED {7i&E /9 1 BY, ICLK Si2{t45 DTC #1 SRAM,
2.12 NS EFNES RS RRIEBER BB F
2.5 YA ThREYFAE
2.5.1B17%5ET (SAU)
% 221 E5 T EERNREHT UART &SHS
Z{: VCC = 1.6F5.5 V, VSS= 0 V,Ta= -40 E+125°C
SEE hiERT RiEER
iz
SBE KRIE &\, |BRKIR |8, |[RXR (&), |RAR |8x (K

E(OEK/G bps

JEEb4F

%CDZK/G — E(OZK/G —

RAREERIIEIR(E - 5.3 — 4 — 0.33
MCK= PCLKB*2

K EE 1.6V<VCC=<55V — — & 2.14

|

5E1. ZSBYCR.FWKUP= 0, BY, SNOOZEEZ FHIEHERTE4800Z19600 bpsSBEIA; ZHSBYCR.FWKUP= 10F, SNOOZEMEI AL ERIE4800%]11
5200 bpsSBEEIA .,
2. IMEIEHRETED (PCLKB) BIRATESRZRIT,

=iEER: 32MHz (1.8V<VCC<55V) 4 MHz (1.6 V<VCC<55V) iEiEN:

16MHz (1.8 V<VCC<55V) 4MHz (1.6 V<VCC <55V {Ki&ER: 2 MHz (1.

6V<VCC<55V)

ER: EAWO gh SIMINAEIEIESF88 (PghPFS_A.PIM F] PghPFS_A.NCODR) 4 RXDq 5IMIERIEEMAZDER, 59 TXDq 5l
BIEREE R R,

gh: %S (gh =100, 101, 109, 110, 200, 212, 213, 300)

TXDq RX

RAO fi= )

o mPigE

RXDq T

2.13 UART B{EP 5 T {EBEHER IR SIEE
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1/Transfer rate
High-/low-bit width
Baud rate error tolerance

TXDq /
RXDq

Figure 2.14 Bit width in the UART communications when interfacing devices operate at the same voltage
level (reference)

Note: e q: UART number (q = 0, 1), gh: Port number (gh = 100, 101, 109, 110, 200, 212, 213, 300)

e fyck: Serial array unit operation clock frequency
To set this operating clock, set the CKS bit in the serial mode register mn (SMRmn).
m: Unit number, n: Channel number (mn = 00, 01, 02, 03)

Table 2.22 In simplified SPI communications in the master mode with devices operating at the same voltage
levels with the internal SCKp clock (the ratings below are only applicable to SPI00)
Conditions: VCC = 2.7 t0 5.5V, VSS =0V, Ta = -40 to +85°C

RAOE3 #ig3& 2. BS4FE

« 1452 R

BAERMIERE

TXDq
RXDq

2.14 HEORETEEHERRESBTF (8%) B, UART BEPINE

i¥: @q: UARTS(q=0,1) gh: #®HS(gh =100, 101, 109, 110, 200, 212, 213, 300)

OMCK: HITFES B TTIRERT EhRE
BN TEEH, HRBBTIERFEEE mn (SMRmn) B CKS i,
m: BiHES, n: BEHS(mn = 00,01, 02, 03)

K22 EFHERT, ELEI SPIESD, REESME SCKp HEBERNBEERETIME (UTHEEMGERTF SPI00)

Zfh: VCC=2.7ZFE S5V, VSS=0V, Ta=-40 F+85°C

RERN hiER {EiEiE )
SEE RAE B RAR | &/ RAR | B RAIR | 85T | KRR
= i3 ;3
SCKp fBERESE | tkevt 22/ 40VSVCC<55V | tkoyr 62.5 = |12 = | 1000 = |ns 2.16
PCLKB 2.17
27VsSVCC<55V 125 — 125 — 1000 — ns
SCKp BAESRE 40V<VCC<55V tkut tker | tkeval2-7 — tkey1/2 - 10 — tkey1/2 - 50 — ns
BE
27V<VCC<55V tkey1/2 - 10 — tkey1/2 - 15 — tkey1/2 - 50 — ns
SIp & IzEE ( 40VsSVCC<55V tsiK1 23 — 33 — 110 — ns
2| SCKp?) *1
27V<VCC<55V 33 — 50 — 110 — ns
SIp {RiFETE ( 27V<sVCC<55V tksi1 10 — 10 — 10 — ns
B SCKp?)™!
M SCKp| SO C=20pF" tkso1 - 10 — 10 — 10 ns
Pl A9 FER B
g2

High-speed mode Middle-speed mode Low-speed mode
Test

Parameter Symbol Min. Max. Min. Max. Min. Max. Unit | Conditions
SCKp cycle time tkey1 22/ 40V=sVCC=s55V tkeyt 62.5 — 125 — 1000 — ns Figure 2.16

PCLKB Figure 2.17

27VsVCC=s55V 125 — 125 — 1000 — ns

SCKp high-/low- 40V=sVCC=55V tkr1, tket | tkey1/2-7 — tkcy1/2 - 10 — tkcy1/2 - 50 — ns
level width

27V<VCC=<55V tkey1/2 - 10 — tkcy1/2 - 15 — tkcy1/2 - 50 — ns
Slp setup time 40V=sVCC=s55V tsik1 23 — 33 — 110 — ns
(to SCKpt)™"

27V<VCC=s55V 33 — 50 — 110 — ns
Slp hold time 27VsVCC<55V tksi 10 — 10 — 10 — ns
(from SCKp1)"!
Delay time from C=20pF3 tkso1 — 10 — 10 — 10 ns
SCKp| to SOp
output™

Note 1. The setting applies when SCRmn.DCPO0[1:0] = 00b or 11b. The setting for the Slp setup time becomes to SCKp| and that for the
Slp hold time becomes from SCKp| when SCRmn.DCPO0[1:0] = 01b or 10b.

Note 2. This setting applies when SCRmn.DCPO0[1:0] = 00b or 11b. The setting for the delay time to SOp output becomes from SCKp1 when
SCRmn.DCPO[1:0] = 01b or 10b.

Note 3. C is the load capacitance of the SCKp and SOp output lines.

Note:  Select the normal input buffer for the Slp pin and the normal output mode for the SOp pin and SCKp pin by using
the Port gh Pin Function Select Register (PghPFS_A.PIM and PghPFS_A.NCODR).

Note: e The listed times are only valid when the peripheral I/O redirect function of SPIOO0 is not in use.

e p: Simplified SPI number (p = 00), m: Unit number (m = 0), n: Channel number (n = 0), gh: Port number (gh =
100 to 102, 108 to 110, 112, 200)

e fyck: Serial array unit operation clock frequency

To set this operating clock, use the CKS bit in the serial mode register mn (SMRmn).
m: Unit number, n: Channel number (mn = 00)
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3E 2. IR BIEATF SCRmn.DCPO[1:0] = 00bE;, 11b, SCRmn.DCPO[1:0] = 01b B 10b BF, FEREYEIZEISOpiaH AR EBEIEZNSCKp? o

3E3. C 2SCKpHISOpiitE &R B,

R FERIKO oh SIMIINAEEIRSFEE (PghPFS_A.PIM # PehPFS_A.NCODR) ASIp3IHIEREEMAZ PR, ISOp3IH
# SCKp S|HMERIEEHHER

EE: ORI ERIERERIMRZSPIO0 EE [ INEERT B,
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m: BITRES, n: BEHRS(mn =00)
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RAOE3 Datasheet

2. Electrical Characteristics

Table 2.23

levels with the internal SCKp clock
Conditions: VCC = 1.6t0 5.5V, VSS =0V, Ta = -40 to +125°C

In simplified SPI communications in the master mode with devices operating at the same voltage

High-speed mode

Middle-speed mode

Low-speed mode

w —_
RAOE3 $iE& 2. BEAFMH
- R =] -
< 2.23 HEERNT SPLEE, RET(FBEBFER, HERREE SCKp B3,
Zf: VCC=16ZF 55V, VSS=0V,Ta= -40F+125°C
miEiER hiEE {RiEET it
SBE RIE =& BX | & BX | & BX | 85T KR
= TRES TRES
SCKp fEFRESIE] To— 27VSVCC<55V | teyt 125 =%°| 166 =521 2000 ==l ns E2.16
PCLKB B 2.17
24V<VCC<55V 250 — | 250 — | 2000 — |ns
1.8V<VCC<55V 500 — |00 — | 2000 — Ins
1.6V<VCC<55V 1000 — | 1000 — | 2000 — |ns
SCKp BARKE 40V<VCC<55V tenn ket | tkeve2-12 | — | tkeva2-21 | —  |tkeyi2-50 | — |ns
== 27V<VCC<55V teyi2-18 | —  |teyi2-25 | — | teeyi2-50 | — |ns
24V<VCC<55V teev12-38 | — |tey12-38 | — |tkeve2-50 | — |ns
18V<VCC<55V teey12-50 | — |teoy12-50 | — |tkey1i2-50 | — |ns
16V<VCC<55V teey1/2-100 | — | teey1/2-100 | — |teoys/2-100 | — |ns
SIP 12 B A 40V<VCC<55V tsik1 44 — |54 — |10 — |ns
(Z SCKpt) *1
27V<VCC<55V 44 — |54 — |10 — |ns
24V<VCC<55V 75 — | — |10 — |ns
1.8V<VCC<55V 110 — |10 — |10 — |ns
16V<VCC<55V 220 — |220 — 220 — |ns
SIp 12456 ( 16V<VCC<55V tesi 19 — |19 — |9 — |ns
SkE SCKpt) *1
JSCKp E SOp ity | 1.6VSVCC<55V tesor — 25 | — 25 | — 25 |ns
FEAR B A2 C=30pF?3

Test
Parameter Symbol Min. Max. [ Min. Max. | Min. Max. | Unit Conditions
SCKp cycle time tkcyt 2 4/ 27V=sVCC=s55V tkoy1 125 — 166 — 2000 — ns Figure 2.16
PCLKB Figure 2.17
24V<VCC=<55V 250 — 250 — 2000 s ns
1.8V<VCC<55V 500 — 500 — 2000 — ns
16V=sVCC=<55V 1000 — 1000 — 2000 —_ ns
SCKp high-/low-level 40V<VCC<55V et tker | tkevt/2-12 | — | tkeye/2 - 21 —  |tkevii2-50 | — |ns
width
27Vs<VCC<55V tkey1/2-18 | — |tkevi2-25 | —  |tkey1/2-50 | — |ns
24V<VCC<55V tkey1/2-38 | — |tkevi2-38 | —  |tkey1/2-50 | — |ns
1.8V<VCC<55V tkey1/2-50 | — |tkevi/2-50 | — |tkey1/2-50 | — |ns
16V<VCC<55V tkcy1/2-100 | — tkcy1/2-100 | — tkcy1/2-100 | — ns
Slp setup time 40V<sVCC=s55V tsik1 44 — 54 — 110 — ns
(to SCKp1)'!
27VsVCC<55V 44 — |54 — 110 — |ns
24V<sVCC=55V 75 — 75 — 110 —_ ns
1.8V=<sVCC=<55V 110 — 110 — 110 — ns
16V=sVCC=s55V 220 — 220 — 220 — ns
Slp hold time 16V<VCC<55V tksit 19 — 19 — 19 — |ns
(from SCKp1)"!
Delay time from SCKp| 16V<VCC<55V tkso1 — 25 — 25 — 25 ns
to SOp output™ C=30pF3
Note 1. This setting applies when SCRmn.DCP[1:0] = 00b or 11b. The setting for the Slp setup time becomes to SCKp| and that for the Sip

hold time becomes from SCKp| when SCRmn.DCP[1:0] = 01b or 10b.

Note 2.
Note 3.

Note:

the Port gh Pin Function Select Register (PghPFS_A.PIM and PghPFS_A.NCODR).

Note:

e fyck: Serial array unit operation clock frequency
To set this operating clock, use the CKS bit in the serial mode register mn (SMRmn).
m: Unit number, n: Channel number (mn = 00, 03)

This setting applies when SCRmn.DCP[1:0] = 00b or 11b. The setting for the delay time to SOp output becomes from SCKp?t when
SCRmn.DCP[1:0] = 01b or 10b.
C is the load capacitance of the SCKp and SOp output lines.

Select the normal input buffer for the Slp pin and the normal output mode for the SOp pin and SCKp pin by using

e p: Simplified SPI number (p = 00, 11), m: Unit number (m = 0), n: Channel number (n = 0, 3), gh: Port number
(gh =100 to 102, 108 to 110, 112, 200, 201, 212, 213)
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FLIREE
e

FBF SCRmn.DCP[1:0] = 00b & 11b, 2 SCRmn.DCP[1:0] = 0b F 10b BF, SlpIRERTIEZEHISCKp] ,

SIp {R#FETIEIZEASCKp] »

3E 2. I8 EIERTF SCRmn.DCP[1:0] = 00b 8 11b, ZSCRmn.DCP[1:0] = 01b 8 10b8S, FERZEISOpiaiHAIIREIFZ NSCKpT,

3E3. C 2SCKpFISOpiiH &R HBR,

HR: FERIKO oh SIMIINAEEIRSE2E (PghPFS_A.PIM # PehPFS_A.NCODR) ASIp3IELEREEMAEZ TR, ISOp3IH
# SCKp SIHMERIEEHHER

E: @p: BURISPIES(p=00, 11) , m: BHES(M=0) n: BERFS(n=0,3) gh: WwOKS(gh = 100= 102, 108 E 11
0. 112, 200, 201, 212, 213)

OMCK: TS B ITRIERTHhRAE

BEIRBMTER, BEMABTELFFEE mn (SMRmn) FEY CKS {7,

m: BITS, n:

BES(mn =00, 03) ®MCK:
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RAOES3 Datasheet 2. Electrical Characteristics

Table 2.24 In simplified SPI communications in the slave mode with devices operating at the same voltage levels
with the SCKp external clock
Conditions: VCC =1.6t0 5.5V, VSS =0V, Ta = -40 to +125°C

High-speed mode Middle-speed mode Low-speed mode
Test
Item Conditions Symbol | Min. Max. Min. Max. Min. Max. Unit Conditions
SCKp cycle 40V=sVCC=<55V |20 MHz < fyck tkcy2 8/fmck — 8/fmck — — — ns Figure 2.16
time™ Figure 2.17
fmek < 20 MHz 6/fmck — 6/fmck — 6/fmck — ns
27V<VCC<55V |16 MHz < fyck 8/fmck — 8/fmck — — — ns
fmck < 16 MHz 6/fmck — 6/fmck — 6/fmck — ns
24V<VCC=s55V Greater of: | — Greater of: 6/ | — Greater of: 6/ | — ns
6/fmck or fmck or 500 fmek or 500
500
1.8V=sVCC=s55V Greaterof: | — Greater of: 6/ | — Greater of: 6/ | — ns
6/fmck or fmck or 750 fmek or 750
750
1.6V=sVCC=s55V Greater of: — Greater of: 6/ | — Greater of: 6/ | — ns
6/fmck or fmek or 1500 fmck or 1500
1500
SCKp high-/low- | 4.0 V<VCC<55V tkH2, tkcy2/2 -7 — tkcy2/2 -7 — tkey2/2 -7 — ns
level width tkL2
27V=VCC=<55V tkcy2/2 - 8 — tkey2/2 - 8 — tkey2/2 - 8 — ns
1.8V<VCC=55V tkcy2/2-18 | — tkey2/2 - 18 — tkey2/2 - 18 — ns
1.6V<VCC=55V tkcy2/2 -66 | — tkcy2/2 - 66 — tkcy2/2 - 66 — ns
Slp setup time 27V<VCC<=s55V tsik2 1fmck +20 | — 1/fmck + 30 — 1/fmck + 30 — ns
(to SCKpt)™"
1.8V=sVCC=55V 1ffmck +30 | — 1/fmck + 30 — 1/fmck + 30 — ns
16V=<VCC=<55V 1ffmck +40 | — 1/fmck + 40 — 1/fmck + 40 — ns
Slp hold time 1.8V=<sVCC=<55V tksi2 1ffmek +31 | — 1/ffmck + 31 — 1/fmck + 31 — ns
(from SCKp1)"!
16V<VCC=s55V 1/ffmck + — 1ffmek + 250 | — 1/fmck +250 | — ns
250
Delay time from | C =30 pF™3 27V<VCC=<55V |tkso2 — 2/ffmek + — 2/fmek + — 2/fmek + ns
SCKp| to SOp 44 110 110
output2
24V=VCC=s55V — 2ffmek + | — 2ffmck + | — 2/fmek + ns
75 110 110
1.8V<sVCC<55V — 2/fpmek + — 2/fpeck + — 2/fmek + ns
110 110 110
1.6V=<VCC=<55V — 2ffmek + | — 2ffmek + | — 2/fmek + ns
220 220 220

RAOE3 $iE3& 2. BSHFE

% 2.24 BT MERTEY SPLER, HhiREESIMNBEI SCKp HEAMNBERETIMF,

Zf: VCC=1.6E 5.5V, VSS=0 V. Ta= -40ZFE+125°C

BEEN iR {RiEE it
/1) Wi RIE =1\ BRRE, | &N BARE, | &\ RARE, | #257T | W
SCKp &R 40V<VCC<55V |20 MHz < fyck tkcyz2 8/fmck — 8/fmck — — - ns E2.16
B 184 B 2.17
fmck < 20 MHz 6/fmck — 6/fmck — 6/fmck - ns
2.7V<VCC<55V |16 MHz < fyck 8/fmck — 8/fmck — — — ns
fmek < 16 MHz 6/fmck — 6/fmck — 6/fyck — ns
24V<sVCCs<55V AT A& DA (E: BURKE: 6/ |— BURKIE: 6/ | — ns
6/fmck or fMCK &% 500 fmek or 500
500
1.8V<VCC=<55V UTAEDPHRAE: UTHEDNRKRE: 6/ | UTHEPHBAE: 6/ [ns
6/fMCK 5§, fMCK 5 750 fMCK 5 750
750
1.6V<VCC=55V UTAEDPHRAE: UTHEDOBKRE: 6/ | UTHEPHBAE: 6/ [ ns
6/fMCK 5§, fMCK 2§ 1500 fMCK =% 1500
‘ 1500
SCKp B/E®BF |40VsVCC<55V KH2| tKe2| teeyol2-7 | — tkey2/2 - 7 — tkey2/2 -7 - ns
BE
27VsVCCs55V tkcy2/2-8 | — tkey2/2 - 8 — tkey2/2 -8 — ns
1.8VsVCCs55V tkcy2/2-18 | — tkcy2/2-18 | — tkey2/2-18 | — ns
16VsVCCs55V tkcy2/2 -66 | — tkcy2/2-66 | — tkcy2/2-66 | — ns
SIP R BT 27V<VCCs55V tsik2 ek +20 | — ek +30 | — ek +30 | — ns
(Z SCKpt) *1
18VsVCCs55V ek +30 | — ek +30 | — ek +30 | — ns
16V<VCCs<55V ek + 40 | — ek +40 | — Ufyck +40 | — ns
LS ] 1.8V<VCCs<55V tksi2 ek + 31 | — 1/fuck + 31 — /fyck + 31 - ns
(3RESCKp1)™
16VsVCCs55V 1ffvck + = 1/fmck + 250 | — ffmek +250 | — ns
250
M SCKp| %l SO | C=30pF"3 27VsVCC=s55V |tkso2 — 2ffmek + | — 2ffmek + | — 2ffmck + | ns
p M BYEEIRBY 44 110 110
[8+2
24V<VCCs<55V — 2ffmck + | — 2ffck + | — 2ffmck + | ns
75 10 110
1.8V<sVCC=s55V — 2/fpmek + — 2/fpmek + — 2/fvck + ns
110 110 110
1.6V<VCC<55V — 2ffmck + | — 2/fmek + | — 2ffmek + | ns
220 220 220

Note 1. This setting applies when SCRmn.DCP[1:0] = 00b or 11b. The setting for the Slp setup time becomes to SCKp| and that for the Slp
hold time becomes from SCKp| when SCRmn.DCP[1:0] = 01b or 10b.

Note 2. This setting applies when SCRmn.DCP[1:0] = 00b or 11b. The setting for the delay time to SOp output becomes from SCKpt when
SCRmn.DCP[1:0] = 01b or 10b.

Note 3. C is the load capacitance of the SOp output line.

Note 4. Transfer rate in the Snooze mode is 1 Mbps at the maximum.

Note:  Select the normal input buffer for the Slp pin and SCKp pin and the normal output mode for the SOp pin by using
the Port gh Pin Function Select Register (PghPFS_A.PIM and PghPFS_A.NCODR).

Note: e p: Simplified SPI number (p = 00, 11), m: Unit number (m = 0, 1), n: Channel number (n =0, 3), gh: Port number
(gh =100 to 102, 108 to 110, 112, 200, 201, 212, 213)
e fyck: Serial array unit operation clock frequency

To set this operating clock, use the CKS bit in the serial mode register mn (SMRmn).
m: Unit number, n: Channel number (mn = 00, 03)
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3 1. IR BERT SCRmn.DCP[1:0] = 00b B 11b, 2 SCRmn.DCP[1:0] = 01 B 10b BF, SIpiREMFEZHNSCKp] , Slp {RIFIFIEFEZENSCKp] »
7 2. IR EERT SCRmn.DCP[1:0] = 00b 5 11b, ZSCRmn.DCP[1:0] = 01b 5% 10b BF, FEREISOpisiHANIREISRE SCKp? »

E3. CRSOp AR ES,
T 4. RERHER THISKEMIEEYT 1 Mbps,

R FEARO gh SIMITIAS RIS 1F38 (PghPFS_A.PIM F[ PghPES_A.NCODR) 79 SIp SIMIFISCKp 3| HIERIEEMAZ HIET,
9 Sop BIBNEREEMHBER,

. @p: FEUENSPIGS(p =00, 11) , m: BITHES(M=0, 1) , n: BEHES(N=0,3) gh: HHALHS(gh = 100ZE102. 108FE11
0. 112, 200, 201, 212, 213)
EBATRES SR TTHRVE Y AR
ZigBEM TIERH, 1BFERABETERZFESE mn (SMRmn) FH#Y CKS {iZ,
m: BITHES, n: BEHKS(mn =00, 03)
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SCKp SCK SCKp SCK
RAO . RAOQ m “n
microcontroller Slp SO  User device . IR4A SO HAFig&
SOp Sl trfEgtERRF | S
Figure 2.15 Connection in the simplified SPI communications with devices operating at the same voltage Figure 2.15 BCRISPLESEE, ERT IFHERRIES,
levels
B tkey, 2 R ~ KCY1, 2 R
. tkL1, 2 L tkH1, 2 - . tKLI, 2 oL KHI, 2 R
/ /
SCKp SCKp
\ N ) N~
tsik1, 2 tksi1, 2 SIK1, 2 KSII, 2
Slp Input data BRIR BMARURE
tkso1, 2 tKSO1, 2
SOp Output data >< IR LR ><
Figure 2.16 Timing of serial transfer in the simplified SPI communications with devices operating at the 2.16 fEi{t SPI @IS BITEMAIE, 2 SCRmn.DCP[1:0] = 00b 5% 11b BY, T{ESBEHRIANRE.

same voltage levels when SCRmn.DCP[1:0] = 00b or 11b
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B tkeyt, 2 N
~ tkH1, 2 L kL1, 2
/ /
SCKp
/ N
tsik1, 2 tksi, 2
Slp Input data
tkso1, 2
SOp Output data ><

Figure 2.17 Timing of serial transfer in the simplified SPI communications with devices operating at the
same voltage levels when SCRmn.DCP[1:0] = 01b or 10b

Note: e p: Simplified SPI number (p = 00, 11)
e m: Unit number, n: Channel number (mn = 00, 03)
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) KCY1, 2 -
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/ Y —
SCKp
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B R ><

2.17 {&i4t SPI @IS BITEMAIE, 2 SCRmn.DCP[1:0] = 01b 5 10b BY, T EEBEERBNIRE,

E: @p: KB SPI&S(p =00, 11)
Om: EITHES, n: BEHS(mn =00, 03)
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2. Electrical Characteristics

Table 2.25

In simplified IC communications with devices operating at the same voltage levels (1 of 2)
Conditions: VCC =1.6t0 5.5V, VSS =0V, Ta = -40 to +125°C

Parameter

Symbol

High-speed mode

Middle-speed mode

Low-speed mode

Min. Max.

Min. Max.

Min. Max.

Test
Unit Conditions

RAOE3 #iB&R

2. BN

% 2.25 @Y nC EfE, ERTIEREERNESE (1/2)

Z{%:. VCC =1.6%5.5V, VSS= 0V, Ta= -40

E+125°C

SCLr clock
frequency

2.7V<VCC<55YV,
Cp = 50 pF,
Rp = 2.7 kQ

1.8V<sVCC=<55YV,
Cp, = 100 pF,
Rb=3KQ

1.8V<VCC <27V,
Cp = 100 pF,
Ry = 5 kQ

1.6V<VCC<18Y,
Cp = 100 pF,
Ry = 5 kQ

fscL

— 10001

— 1000"!

— 400"

kHz Figure 2.19

— 400"

- 400"

- 400"

kHz

— 300"

— 300"

— 300"

kHz

— 250"

— 250"

— 250"

kHz

Hold time when
SCLr is low

2.7V<VCC<55V,
Cp = 50 pF,
Rp = 2.7 kQ

1.8V<VCC<55V,
Cp, = 100 pF,
Rp =3 kQ

1.8V<VCC <27V,
Cp = 100 pF,
Ry = 5 kQ

1.6V<VCC<18Y,
Cp = 100 pF,
Ry = 5 kQ

tLow

475 —

475 —

1150 —

ns

1150 —

1150 —

1150 —

ns

1550 —

1550 —

1550 —

ns

1850 -

1850 -

1850 —_

ns

Hold time when
SCLr is high

2.7V<VCC<55V,
Cp = 50 pF,
Rp = 2.7 kQ

18V<VCC<55V,
Cp = 100 pF,
Ry = 3 kQ

1.8V<VCC <27V,
Cp, = 100 pF,
Ry = 5 kQ

1.6V<VCC<18Y,
Cp = 100 pF,
Ry = 5 kQ

tHiGH

475 —

475 —

1150 —

ns

1150 —

1150 —

1150 —

ns

1550 —

1550 —

1550 —

ns

1850 -

1850 —

1850 —_

ns

SEE

R

Rl

thiEfR

{RiEER

i

RAR

Ui

RAIR

&\

RAR

iz
g3 | R

SCLr Bt

27V<sVCC=<55YV,
Cb= 50 pF,
Rb= 2.7 kQ

18V <VCC<55V,
Cb= 100 pF,
Rb= 3 kQ

1.8V<VCC<27V,
Cb = 100pF,
Ry =5kQ

1.6V<VCC<18YV,
Cb= 100 pF,
Rb= 5 kQ

fscL

Fooo"

Fooo"

ot

kHz | B 2.19

400"

4001

400"

kHz

300"

300"

300"

kHz

250"

250"

250"

kHz

{R¥FETIE)
SCLr &

2.7V<VCC<55V,
Ch = 50pF,
Rp = 2.7 kQ

18V<VCC<55V,
Cb = 100pF,
Rp = 3 kQ

1.8VEVCC <27V,
Cb= 100 pF,
Rb=5kQ

1.6V<VCC<18YV,
Cb= 100 pF,
Rb= 5 kQ

475

475

1150

ns

1150

1150

1150

ns

1550

1550

1550

ns

1850

1850

1850

ns

{RiFEdia
SCLr {HS
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2.7V<VCC<55V,
Cb= 50 pF,
Rp = 2.7 kQ

1.8V<VCC<55V,
Cb= 100 pF,
Rb= 3 kQ

1.8VEVCC <27V,
Cb= 100 pF,
Rb=5kQ

1.6V<VCC<18YV,
Cp, = 100 pF,
Rp = 5 kQ

KEE

475

475

1150

ns

1150

1150

1150

ns

1550

1550

1550

ns

1850

1850

1850

ns
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Table 2.25 In simplified IIC communications with devices operating at the same voltage levels (2 of 2) % 2.25 S 1IC B, ESATFIEREHRARNESE (22)
Conditions: VCC =1.6t05.5V,VSS =0V, Ta = -40 to +125°C Z{t. VCC = 1.6F5.5 V. VSS= 0 V. Ta= -40 E+125°C
High-speed mode Middle-speed mode Low-speed mode o SiEtEst fhiEiEze {iEsE -
es gl
Parameter Symbol Min. Max. Min. Max. Min. Max. Unit | Conditions EE RIE =B\ BAIR | &I\ BAR | &N BRAIR | #$T ;17{)5',
Data setup time |27 V<VCC<5.5V, |tsypar 1ffuck + 852 | — 1ffuck + 852 | — ek + 14572 | — ns Figure 2.19 HURgEatE ( [27VSVCC<55V, |TSUDAT | 1/fyyck + 8572 E. 1/fpck + 852 E. 1/fuck + 14572 E. ns B 2.19
(reception) Cp = 50 pF, ) Cb= 50 pF,
Ry =2.7 kQ Rb= 2.7 kQ
1.8V<VCC<55V, /fvck + 14572 | — fyck + 14572 | — fvck + 14572 | — ns 1.8V<VCC<55V, ok + 14572 | — 1k + 14572 | — 1/fuck + 14572 | — ns
Cb =100 pF, Cb =100 pF,
Rb =3kQ Rb =3kQ
1.8VsVCC<27V, 1/fyck + 2302 | — 1/fyck + 2302 | — 1/fmck + 23072 | — ns 1.8VsVCC<27V, 1/fyck + 2302 | — 1ffuck + 23072 | — 1/fyck + 2302 | — ns
Cp = 100 pF, Cp = 100pF,
Rp = 5kQ Rp = 5 kQ
16V=VCC<18YV, 1ffmck +29072 | — 1/fmck + 29072 | — fmck +29072 | — ns 1.6V<VCC<18YV, /fmck +29072 | — vk +29072 | — 1ffmek +29072 | — ns
Cp =100 pF, Cb= 100 pF,
Rp =5 kQ Rb=5 kQ
Datahold time |27V<VCC<55V, |typpar |O 305 0 305 0 305 ns HRIR 27V<VCC<55V, |tuppar |O 305 0 305 0 305 ns
(transmission) Cp = 50 pF, (&%) Cp = 50pF,
Rp = 2.7 kQ Rp = 2.7 kQ
1.8V<VCC<55V, 0 355 0 355 0 355 ns 1.8V<VCC<55V, 0 355 0 355 0 355 ns
Cp = 100 pF, Cp = 100pF,
Rp =3 kQ Rp = 3kQ
1.8V<VCC<27V, 0 405 0 405 0 405 ns 1.8V<VCC<27YV, 0 405 0 405 0 405 ns
Cp = 100 pF, Cb= 100 pF,
Rp = 5kQ Rb=5 kQ
1.6V<VCC<1.8YV, 0 405 0 405 0 405 ns 1.6V<VCC<18YV, 0 405 0 405 0 405 ns
Cp= 100 pF, Cp= 100 pF,
Rp =5 kQ Rb=5 kQ

Note 1. The listed times must be no greater than fyck/4.
Note 2. Set fyyck so that it does not exceed the hold time when SCLr is low or high.

1. FrFIBS A RS A Fivck/4.
7 2. 18 Efvick, EHTE SCLr HER I A BT RIFEE,

Note:  Select the normal input buffer and the N-ch open drain output [withstand voltage of VCC] mode for the SDAr pin and AR ERImO gh SIMITNEEIEIFRSFEE (PghPFS_A.PIM # PghPFS_A.NCODR) 9 SDAr S|iIERIEERAEDESF N @&
the normal output mode for the SCLr pin by using the Port gh Pin Function Select Register (PghPFS_A.PIM and TR HTIE VCC] 4858, 39 SCLr 3| MR B gzt
PghPFS_A.NCODR).
VCC VCC
SDAr SDA SDAr SDA
RAO . RAO f#= n
microcontroller User device ] APRE
SCLr SCL wS i SCL
Figure 2.18 Connection in the simplified IIC communications with devices operating at the same voltage 2.18 &8 I1C BEDh S TEBEIRR AR S HERE
levels
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1/fscL 1/fscL

tLow tHIGH 1& Khe

scLr \ / B \ /
N N 7 N N
L— | P
SDAr /—\ SDAr /—\

P
tHD-DAT tsu:pAT tHD:DAT TSU:DAT
Figure 2.19 Timing of serial transfer in the simplified IIC communications with devices operating at the 2.19 ELRI IC @S5, TEBEHEBNIREBTENNINE
same voltage levels
Note: e Ry[Q]: Communication line (SDAr) pull-up resistance, Cp[F]: Communication line (SDAr, SCLr) load capacitance i ORu[Ql @EZ (SDAr) LHieapR, ColFl: E{E4 (SDAr, SCLy) REESR
e r: lIC number (r = 00, 11), gh: Port number (gh = 100, 102, 110, 112, 201, 212) ®r: IIC St8(r=00, 1) , gh: #HAS(gh =100, 102, 110, 112, 201, 212)
e fyck: Serial array unit operation clock frequency OMCK: HITIE5 A TTIRERT SRR
To set this operating clock, use the CKSmn bit in the serial mode register mn (SMRmn). BB T ERTs, 15EABTENZF1F2E mn (SMRmn) P9 CKSmn 17,
m: Unit number, n: Channel number (mn = 00, 03) m: BITHES, n: BEHKS(mn =00, 03)
Table 2.26 In UART communications with devices operating at different voltage levels (1.8 V, 2.5V, 3 V) £226 STEFBESEARENES (1.8 V. 25V, 3V) i#fT UART &S
1) (1)
Conditions: VCC = 1.8t0 5.5 V, VSS = 0V, Ta = -40 to +125°C £/: VCC = 1.8%5.5 V, VSS= 0 V,Ta= -40 Z+125°C
High-speed mode | Middle-speed mode | Low-speed mode Test =iEE hiEER {RiEtE o
es 3§
Parameter Symbol | Min. | Max. Min. Max. Min. Max. Unit Conditions E RAE B\, | BKIRE, | &)\ BARE, |&). | BRXRE, | B | IR
2| 5 [40VsVCCs55YV, — — ek | — fick/6”! — fuck/6™! | bps Figure 2.21 2 | 5 [40VsVCCs55Y, — — fuck/®! | — fmck/6™! — fuck/6™ | bps 221
215 [27VsVys40V S 1% [27vs Vb 40V
28 g8
17 o) 2] Q
G| 2| @
S Theoretical value of the — 5.3 — 4 — 0.33 Mbps ~ RARBERNERE — 5.3 — 4 — 0.33 JkEb4F
maximum transfer rate
fuck = PCLKB'™S fuick = PCLKB'3
27VsVCC<4.0V, - fwck/6™ | — fmck/6™! — fwck/6™! | bps 27V<sVCC<4.0V, - fuck/6™t | — fuck/6™! - fuck/6™' | bps
23VsVp<27V 23VE Vb 2.7V
Theoretical value of the — 5.3 — 4 — 0.33 Mbps BAEBERNIESE — 53 — 4 — 0.33 JkEbiE
maximum transfer rate
fmek's = PCLKB™ fmck's = PCLKB™
18V sVCC<33V, - fwck/6™ | — fwck/6™1 2 | — fuck/6™! | bps 1.8V=VCC<33YV, - fuck/6™t | — fuck/6' 2 | — fuck/6™' | bps
1.6VsVp,<20V *2 *2 1.6V< Vb 2.0V 2 2
Theoretical value of the — 5.3 — 4 — 0.33 Mbps RAREBENIECE — 5.3 — 4 — 0.33 JkEpiE
maximum transfer rate
fuck = PCLKB'™S fuick = PCLKB'3
Note 1. Transfer rate in the Snooze mode is within the range from 4800 to 9600 bps. 1 BERERAETC T 8RR ZRE 4800219600 bpsSEEIA,
Note 2. Use this rate with VCC 2 V. 2. BIFIRSVCC 2 vV, —iEfER
Note 3. The maximum operating frequencies of the system clock (PCLKB) are: 3. RFEFED (PCLKB) BISRAKTIESAERN:
High-speed mode: 32 MHz (1.8 V<VCC <5.5V),4 MHz (1.6 V<VCC<5.5V) BEEN: 32MHz (1.8 V<VCC<5.5V) 4MHz(1.6V<VCC<55V)
Middle-speed mode: 16 MHz (1.8 V<VCC <5.5V),4 MHz (1.6 V<VCC<5.5YV) tiRiE: 16 MHz(1.8 V<VCC 5.5 V), 4MHz (1.6 V<VCC <5.5V)
Low-speed mode: 2 MHz (1.6 V< VCC £5.5V) {Ei®1E: 2 MHz(1.6 V<VCC<5.5V)
Note:  Select the TTL input buffer for the RXDq pin and the N-ch open drain output [withstand voltage of VCC] mode for R ERKOehSIMITHAEI%IR 1288 (PghPES_A.PIMFIPghPES_A.NCODR) JRXDq3|BIERTTLMIAZ DS, FATXDg3!
i i i i i . .NCODR). For V N S v T b L i - NI o h & N
the TXDq pin by using the Por.t gh PII"! Function Sglect Register (PghPFS_A.PIM and PghPFS_A ). For Vi HSEENE T RS (VCCTHE-R, 1) . WFVIHAIVIL, BEEEETTLIA S DRSBTS,
and V), see the DC characteristics with the TTL input buffer selected.
Note: e Vp[V]: Communication line voltage i eVolVl BIELREBEE
e q: UART number (q = 0, 1), gh: Port number (gh = 100, 101, 109, 110, 212, 213, 300) ®g: UARTS(q=0,1) gh: #HS(gh =100, 101, 109, 110, 212, 213, 300)
o fuck: Serial array unit operation clock frequency o fMcK:  EBBITREDERITIRMERTEPSASR
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2. Electrical Characteristics

To set this operating clock, use the CKS bit in the serial mode register mn (SMRmn).
m: Unit number, n: Channel number (mn = 00, 01, 02, 03)

e Communications by using P212 and P213 with devices operating at different voltage levels are not possible

since P212PFS_A and P213PFS_A registers do not have PIM bit.

Table 2.27 In UART communications with devices operating at different voltage levels (1.8 V, 2.5V, 3 V)
(2)
Conditions: VCC =1.8t05.5V,VSS =0V, Ta =-40 to +125°C
High-speed mode | Middle-speed mode | Low-speed mode S
es
Parameter Symbol | Min. Max. Min. Max. Min. Max. Unit | Conditions
8| 5 |40V=sVCCs55Y, — — " — 1 — " bps Figure 2.21
Slg [27VsVps40V
2|5
= c
S| ®
[l = Theoretical value of the — 2.8 — 2.8%2 — 2.8%2 Mbps
maximum transfer rate
Cp = 50 pF,
Rp = 1.4 kQ,
Vp=27V
2.7V<SVCC<4.0V, — "3 — -3 — "3 bps
23VsV,<27V
Theoretical value of the — 1.0% — 1.2%4 — 1.2 Mbps
maximum transfer rate
Cyp =50 pF,
Rp = 2.7 kQ,
Vp=23V
1.8V<VCC<33YV, — 576 — 56 — 56 bps
16V<V,<20V
Theoretical value of the — 0.437 — 0.437 — 0.43°7 Mbps
maximum transfer rate
Cp = 50 pF,
Rp = 5.5 kQ,
Vp=16V

Note 1.

Note 2.

Note 3.

Note 4.

Note 5.
Note 6.

The smaller maximum transfer rate derived by using fyick/6 or the following expression is the valid maximum transfer rate.

Expression for calculating the transfer rate when 4.0 V<VCC<55V,27V =<V, <40V
. b
S
—Cbebxln(l—%)}H[ ps]

1 2.2
__ Transferratex2 {_Cb XRyx1 n(1 B VT,)}

= X 100[%
(Wlemte) X Number of transferred bits [ ]

This value is the theoretical value of the relative difference between the transmission and reception sides.

Maximum transfer rate = {

Baud rate error (theoretical value)

This rate is calculated as an example when the conditions described in the Conditions column are met. See *! above to calculate

the maximum transfer rate under the conditions of the customer.

The smaller maximum transfer rate derived by using fpck/6 or the following expression is the valid maximum transfer rate.

Expression for calculating the transfer rate when 2.7V <VCC <4.0V,23V <V, <27V

1
- CyxRyxIn(1-32)}x3 [ops]

1 20
Transferrate x 2 {_Cb X RyxI n(l B VT,)}

1 .
(m) X Number of transferred bits

This value is the theoretical value of the relative difference between the transmission and reception sides.

Maximum transfer rate = {

Baud rate error (theoretical value) = X 100[%]

This rate is calculated as an example when the conditions described in the Conditions column are met. See "3 above to calculate

the maximum transfer rate under the conditions of the customer.
Use this rate with VCC 2 V,,.

The smaller maximum transfer rate derived by using fyick/6 or the following expression is the valid maximum transfer rate.

Expression for calculating the transfer rate when 1.8 V<VCC <33V, 16V<=<V,<20V
. b
S
—Cbebxln( —%)}M[ P ]

1 15
__ Transferratex2 {_Cb XRyx1 n(1 B V_b>}

) X Number of transferred bits

Maximum transfer rate = {

Baud rate error (theoretical value) X 100[%)]

- 1
(Transfer rate
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RAOE3 #iBR

2. B4

ER BT EITEh, BERBITERZF7ZEE mn (SMRmn) F8Y CKS 11,
m: BRHES, n: BEHS(mn =00,01,02,03)

@ FHF P212PFS_A # P213PFS_A FFE8:%8 PIM i, FEUILTEER P212 1 P213 S TEREARIIREHITERS.

+2.27 '—SIWE!E.E%Q&?FIEJET&ﬁ (1.8 V. 2.5V, 3V) i#{T UART &S

. VCC=1.8%]55V, VSS = 0 V.#A/5= -40 F+125°C

=iEE iERT {RiEtE= ik
SBEl RIE =1\ BRARE] R/ BAIRE, | &/ RAIRE{ 825 | R
2| 5 |40VsVCCs55V, — — 1 — 1 — " bps 221
© O
= | @ [27Vs Vbs 4.0V
$lE
% c
FE BItRXERERE: C — 2.8 — 2.8"2 — 2.8"2 JKEGHF
b =50pF, Rb=10.4kQ,
Vb=20.7V
2.7V<VCC<4.0V, — 3 — 3 — 3 bps
2.3V Vb= 2.7V
RAEBRNIERECH — 1.2 — 1.2 — 1.2 PIg.s
= 50pF,
Rp = 2.7 kQ,
Vp =23V
1.8V<VCC<33YV, — *5*6 — *5 %6 — *5 %6 bps
1.6VS Vb= 2.0V
RAKBRIELECy — 0437 |— 0.43"7 — 0.437 | JkLui%
= 50pF,
Rp = 5.5kQ,
Vp=16V
E 1 ERMeK/6 U TRIXXBENBRNEREBRRETUNRAEBE,
40V<SVCC<55V,27V<V,<40VE, HEEBRNFER
BRI RE= Lo, _[bpsl
—CpXRyxIn 1-7" X3
b 1 22
S 2z 30 . Transferrate X2 —G XRlenl_Vb
BYFFIRZE  (oretical value) = 1 mnl g _ ><)}1()()[%]
Transferrate < N r of transferred bits
ZIER & SHRTIEIR 2 AN ERNIBISE, X
2 IWBREEHE S I PAAREHENTRAIZER, See ' BFHEEPEGTHRAEKER,
3 3. EAMcK/6 U TREAXBHIIBNGAEBREENNRAEBE,
Expression for calculating the transfer rate when 2.7V <VCC <4.0V,23V <V, <27V
1
= mtransferrate = bps
LB {—Cbebxln(l—%)}XB’[ ps]
1 20
—————{=Cy X Ry XIn{1- 3~
. Transf 2 b”Eb V
i@ te error (theoretical value) =+ { ( ”)} X 100[%]
(m) X Number of transferred bits
ZIER R STIRTIERR 2 B8 = RNIEISE, .
T4 BBEREEHRSE AR ENTRA, See AT HEEFPEGTHNRAEMKER,
5. BRI SVCC 2 Vy—ieE R
iE 6. fERAMCK/6 AT RIXXBENBRNEKEBRETRNRAEBE,
$1.8V<VCC<33V,1.6V<V,<20VE, HEEBRIYRIXN
: 1
Maximum transfer rate = bps
{—cbebxln(1—%)}x3[ ps]
1 15
—————{=C, X Ry XIn{1- 3>
. Transf 2 b* b V
Baud rate error (theoretical value) = { ( b)} X 100[%]
(m) X Number of transferred bits
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This value is the theoretical value of the relative difference between the transmission and reception sides.
Note 7. This rate is calculated as an example when the conditions described in the Conditions column are met. See “© above to calculate
the maximum transfer rate under the conditions of the customer.

Note:  Select the TTL input buffer for the RXDq pin and the N-ch open drain output [withstand voltage of VCC] mode for
the TXDq pin by using the Port gh Pin Function Select Register (PghPFS_A.PIM and PghPFS_A.NCODR). For V|4
and V|, see the DC characteristics with the TTL input buffer selected.

RAOE3 $ig3& 2. BSHFE

ZIER RSNIRTIE W Z A =20 E,
F7: WEBRMNATS, HERTBHE SFEZPRRNEY. BXEFPERRHETHRESEKEER, 550 L6,

R FERIBO gh SIMITHALIERESF28 (PghPFS_A.PIM #1 PghPFS_A.NCODR) 4 RXDq SIHli%#R TTL MAZMEE, HFA T
XDq 3| HlERR NS EFRAHES (ME vec]) . JIFVHFViL , i58R%ER TTL BAZ DG HNERISM,

Vb

TXDq RX

RAO

. User device
microcontroller

RXDq X

Vb
TXDq RX
RAO izl

s APRE

RXDq X

Figure 2.20 In UART communications with devices operating at different voltage levels

2.20 UART 5T {FBEARMIREHITERE

1/Transfer rate
Low-bit width

High-bit width
Baud rate error tolerance

- P \

1/Transfer rate
High-/Low-bit width

le 1/5E MR B =R »l
e B E N
< EEE .

TXDq / ) X

< 1/FE M BE = N

RXDq { }

Baud rate error tolerance__
/
RXDq
N\
Figure 2.21 Bit width in the UART communications with devices operating at different voltage levels
(reference)
Note: e Ry[Q]: Communication line (TXDq) pull-up resistance, Cy[F]: Communication line (TXDq) load capacitance,

Vyp[V]: Communication line voltage
e q: UART number (q = 0, 1), gh: Port number (gh = 100, 101, 109, 110, 212, 213, 300)

e fyck: Serial array unit operation clock frequency
To set this operating clock, use the CKS bit in the serial mode register mn (SMRmn).
m: Unit number, n: Channel number (mn = 00, 01, 02, 03)

e Communications by using P212 and P213 with devices operating at different voltage levels are not possible
since P212PFS_A and P213PFS_A registers do not have PIM bit.

R01DS0500EJ0100 Rev.1.00 RENESAS Page 37 of 73
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2.21 AEBHEBRFIRE UART @EEDHNE (8%)

i ORu[Ql WS (TXDq) LA, ColFl BE4 (TXDq) REHBE,
Vp[V]: @S 4 I88E
®g: UART S(q=0, 1) gh: #MOS(gh =100, 101, 109, 110, 212. 213, 300)
o fMCK:  ESBITREFI S TTIRIERT EPIAZR
BB T Eidsh, BFERBTENZFEES mn (SMRmn) F89 CKS {7,
m: BITHS, n: BEHS(mn = 00,01, 02, 03)
O FHF P212PFS_A #1 P213PFS_A F1Fe8:%8 PIM i, FEUILTEER P212 1 P213 S TEREARIEEHITERS.
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Table 2.28 In simplified SPI communications in the master mode with devices operating at different voltage g 228 EEERXT, EiLaY SPLEE, RETEBEBFER(2.5 VE3 vV, EAREE SCKp I3y (U TEHEEMUERT S
levels (2.5 V or 3 V) with the internal SCKp clock (the ratings below are only applicable to
PI00) ,
SPI00)
Conditions: VCC = 2.7 t0 5.5V, VSS = 0V, Ta = -40 to +105°C £ VCC =2.7FE5.5V, VSS= 0V, Ta= -40 E+105°C
Middle-speed iEiE
High-speed mode | mode Low-speed mode =iEE {RiEtEst
Test il
Parameter Symbol | Min. Max. | Min. Max. | Min. Max. |[Unit | Conditions Tl SRUE =1\ BAIR | &0\ BAR | &0\ BAMIR (&85t | KR
SCKp tkcy122/PCLKB |40V <VCC<55V, |[tkcyr |200 — 200 — 2300 — ns Figure 2.23 SCKp tkcy1 22/PCLKB  [40V<VCC<55V, |[tkcyr |200 B 200 E. 2300 E ns 223
cycle time 27V<Vp<4.0V, Figure 2.24 TR 2.7V Vb 4.0V, 2.24
Cp =20 pF, Cb= 20 pF,
Rp = 1.4 kQ Rb= 1.4 kQ
27V<VCC<4.0V, 300 — 300 — 2300 — ns 27V<VCC<4.0V, 300 — 300 — 2300 — ns
23VsV,<27YV, 2.3VS Vbs 2.7V,
Cp =20 pF, Cb= 20 pF,
Rp =27 kQ Rb= 2.7 kQ
SCKp 40V<VCC=<55Y, tkH1 tkcy1/2 - 50 | — tkcy1/2 - 50 | — tkcy1/2 - 50 | — ns SCKp & 40V=sVCC=55Y, tkH1 tkcy1/2 - 50 | — tkcy1/2 - 50 | — tkcy1/2-50 | — ns
high-level [2.7V<V,<4.0V, C,=20pF, R, =1.4kQ BEEE |27V<V,<40V,C,=20pF, Rp=14 kQ
width
27V<VCC<4.0V, tkcy1/2 - — tkcy1/2 - — tkcy1/2 - — ns 27V<VCC<4.0V, tkcy1/2 - —_— tkcy1/2 - — tkcy1/2 - — ns
23V<=Vp<27V,Cp=20pF Ry =27kQ 120 120 120 23V vbs 2.7V, Cp=20pF, Rp=27kQ 120 120 120
SCKp 40V=sVCC=<55YV, kL1 tkcy1/2 -7 — tkcy1/2 -7 — tkcy1/2 - 50 | — ns SCKp 40V=sVCC<55YV, tkL1 tkcy1/2 -7 — tkcy1/2 -7 — tkcy1/2 - 50 | — ns
low-level |2.7V<Vp<4.0V,Cp=20pF,R,=1.4kQ EEZE | 2.7vs Vbs 4.0V, Cp=20pF, Ry=1.4kQ
width
27V=sVCC<4.0V, tkcy1/2-10 | — tkcy1/2-10 | — tkcy1/2 - 50 | — ns 27V<sVCC<4.0V, tkcy1/2-10 | — tkcy1/2-10 | — tkcy1/2-50 | — ns
23V<sV,<27V,C,=20pF Ry, =27kQ 23V Vb 2.7V, Cp=20pF, Rp=2.7kQ
Slp setup |4.0V<VCC<55V, tsiki 58 — 58 — 479 — ns SIPigE |40VsSVCC<55YV, tsik1 58 — 58 — 479 — ns
time (to 27V <Vp,<4.0V,Cy,=20pF R,=14kQ BJiE (B [2.7V<Vp<4.0V,Cp=20pF, Rp=14kQ
SCKp1)"! SCKp1)!
27V<VCC<4.0V, 121 — 121 — 479 — ns 27V<VCC<4.0V, 121 — 121 — 479 — ns
23V<Vp<27V,Cp=20pF Ry=27kQ 2.3V<Vp<2.7V\ Co=20pF, Ry=27kQ
Slphold |4.0V<VCC<55YV, tisi1 10 — 10 — 10 — ns BRixREE [4.0V<VCC<55V, tksit 10 — 10 — 10 — ns
time (from [ 2.7 V<Vp<4.0V, Cy, = 20 pF, R, = 1.4 kQ M€= 27V<Vp<4.0V,Cy,=20pF, Rp=14kQ
SCKpt)"! SCKpt)"!
27V<VCC<4.0V, 10 — 10 — 10 — ns 27V<VCC<4.0V, 10 — 10 - 10 — ns
23V<sVp,<27V,Cy,=20pF R,=27kQ 23V Vb= 2.7V, Cp=20pF, Rp=2.7kQ
Delay 40V<VCCs<55YV, tso1 | — 60 — 60 — 60 ns MSCKp| Z|140V<VCC<55YV, tkso1 | — 60 — 60 — 60 ns
time from 2.7V <Vp<4.0V, Cy,=20pF, R, =1.4kQ SOp #i 2.7V<Vp<4.0V, Cp=20pF, Rp =1.4kQ
SCKp| to HAOFER
SOp 27V<VCC<4.0V, — 130 |— 130 | — 130 ns e 27V<VCC<4.0V, — 130 |— 130 |— 130  |ns
output™! 23V=sV,<27V,Cy,=20pF R, =27kQ 2.3V<Vp<2.7V,Cp=20pF, Ro=2.7kQ
Slpsetup |4.0V<VCC=<55YV, tsik1 23 — 23 — 110 — ns SIp iRE 40V=sVCC=55Y, tsik1 23 — 23 — 110 — ns
time 27V<Vp<4.0V,C,=20pF R, =1.4kQ B4 (BS|27V<Vp<4.0V, Cy=20pF, Rp = 1.4 kQ
(to o
SCKp|)2 [2.7VsVCC<4.0V, 33 — 33 — 110 — ns CKp) 27V<VCC<4.0V, 33 — 33 — 110 — ns
23V<Vp<27V,Cp=20pF R, =27kQ 23V<Vy<27V Cp=20pF, Rp=27kQ
Slphold |4.0V<VCC<55YV, tisit 10 — 10 — 10 — ns TR 40V<VCCs55V, tksit 10 — 10 — 10 — ns
time 27V<=V,<4.0V,Cy,=20pF R,=14kQ H50t0E) 27V<Vp<4.0V,Cpy=20pF, Rp=14kQ
(from M
SCKp|)2 [27VsVCC<40V, 10 — 10 — 10 — ns S(CKpi)*z 27V<VCC<4.0V, 10 — 10 — 10 — ns
23V<sV,<27V,C,=20pF Ry, =27kQ 23V=Vp<27V. Cpb=20pF, Rp=27kQ
Delay 40V<VCC<55YV, tso1 | — 10 — 10 — 10 ns MSCKpt E|4.0V<VCC<55YV, tkso1 | — 10 — 10 — 10 ns
time from 2.7V <Vp<4.0V, Cy,=20pF, R, =1.4kQ SOp #i 27V<Vp<4.0V,Cp=20pF, Rp=14kQ
SCKpt to HAVEEIR
SOp 27V<VCC<4.0V, — 10 — 10 — 10 ns Efig 27V<VCC<4.0V, — 10 — 10 — 10 ns
output’2 23V<=sVp,<27V,Cy,=20pF R, =27kQ 23V<Vp<27V,Cp=20pF, Rp=27kQ
Note 1. This setting applies when SCRmn.DCP[1:0] = 00b or 11b. 3 1. IR EEATF SCRmn.DCP[1:0] = 00b & 11b,
Note 2. This setting applies when SCRmn.DCP[1:0] = 01b or 10b. 7 2. IR EE AT SCRmn.DCP[1:0] = 0b T 10b,
Note:  Select the TTL input buffer for the Slp pin and the N-ch open drain output [withstand voltage of VCC] mode R (FHBOhSIMIINAERIRSE8E (PghPFS_A PIMAIPghPFS_A.NCODR) 7SIp SIBIERTTLEA L R2E, FHA[5IH
for the SOp pin and SCKp pin by using the Port gh Pin Function Select Register (PghPFS_A.PIM and EENDEFRHETEER (VCCH]) , FSOpalMFISCKp 3ILEENTEFRmEEX, FVHFIVIL SIf, 52
PghPFS_A.NCODR). For V| and V|, see the DC characteristics with the TTL input buffer selected. ENERTTLE A ZE b 22 S I E S,
Note: e Ry[Q]: Communication line (SCKp, SOp) pull-up resistance, Cy[F]: Communication line (SCKp, SOp) load i ORL[Ql BIEZIR(SCKp, SOp) LHidrE, ColFl WS4 (SCKp. SOp) RHEZR, VoVl BELKEE
capacitance, Vp[V]: Communication line voltage
e p: Simplified SPI number (p = 00), m: Unit number (m = 0), n: Channel number (n = 0), gh: Port number (gh = Op: ELEISPI&HS(p=00) , m: BITHES(M=0) n: BEHS(n=0) gh: BAHKS(gh= (100 F 102, 108 & 1
100 to 102, 108 to 110, 112) 10, 112)
e fyck: Serial array unit operation clock frequency OMCK: EB1TFEF! B TTiR/ERT EhaR =R
R01DS0500EJ0100 Rev.1.00 1RENESAS Page 38 of 73 RO1DS0500EJ0100 kR7S 1.00 1RENESAS Page 38 of 73
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RAOE3 Datasheet

2. Electrical Characteristics

Table 2.29

To set this operating clock, use the CKSmn bit in the serial mode register mn (SMRmn).

m: Unit number, n: Channel number (mn = 00)

In simplified SPI communications in the master mode with devices operating at different voltage
levels (1.8 V, 2.5V, or 3 V) with the internal SCKp clock (1)
Conditions: VCC =1.8t0 5.5V, VSS =0V, Ta =-40 to +125°C

Parameter

Symbol

High-speed mode

Middle-speed mode

Low-speed mode

Min. Max. Min.

Max.

Min.

Max.

Unit

Test
Conditions

SCKp cycle
time

40V<VCC<55V,
27VEV,<4.0V,
Cp = 30 pF,

Rp = 1.4 kQ

tkcyt = 4/
PCLKB

tkey1

300 — 300

2300

ns

2.7V<VCC<4.0V,
23VsVp<27V,
Cp = 30 pF,

Rp = 2.7 kQ

500 —_ 500

2300

ns

1.8V<VCC<33V,
16V<Vp<20VT,
Cp = 30 pF,
Rp = 5.5 kQ

1150 . 1150

2300

ns

SCKp high-
level width

40V<VCC<55V,
27V<Vp<4.0V,
Cp = 30 pF, Rp = 1.4 kQ

tkH1

tecy/2-75 | — tecy1/2 - 75

tecy1/2 - 75

ns

2.7V<VCC<4.0V,
23VsSV,<2.7V,
Cp =30 pF, Rp = 2.7 kQ

tkey1/2 - — tkcy1/2 - 170

170

tkey1/2 -
170

ns

1.8V <VCC<33V,
16VsVpy<20VT,
Cp =30 pF, Ry = 5.5 kQ

tkcy1/2 - — tkcy1/2 - 458

458

tkey1/2 -
458

ns

SCKp low-
level width

40V<VCC<55V,
27V<V,<4.0V,
Cp =30 pF, Rp = 1.4 kQ

tL1

tkey1/2-12 | — tkcy1/2 -12

tkcy1/2 - 50

ns

27V<sVCC<40V,
23VsVp<2.7V,
Cb =30 pF, Rp = 2.7kQ

tkcy1/2-18 | — tkcy1/2 - 18

tecy1/2 - 50

ns

1.8V <VCC <33V,
16V<Vp<20VT,
Cp =30 pF, Ry = 5.5 kQ

tkcy1/2-50 | — tkcy1/2 - 50

tkcy1/2 - 50

ns

Figure 2.23
Figure 2.24

RAOE3 $iE3& 2. BSHFE

EREICT e, BERBTENZFFES mn (SMRmn) F89 CKSmn i,
m: BITHES, n: BERKS(mMn =00)

F 229 EFENXT, &L SPLEED, RFUARMBEESBRE (1.8V, 2.5V, %3 V), AEESCKp l38 1) &7,

Z: VCC=1.8F55V,VSS =0V, Ta=-40to +125°C

Note 1. Use this setting with VCC 2 V.

Note:

for the SOp pin and SCKp pin by using the Port gh Pin Function Select Register (PghPFS_A.PIM and

PghPFS_A.NCODR). For V| and V|, see the DC characteristics with the TTL input buffer selected.

Select the TTL input buffer for the Slp pin and the N-ch open drain output [withstand voltage of VCC] mode

RiEER thiEiR=t {REERS ik
i
pie3| RAE BN RAR | &/ RBAR | &I BAR |87 | KR
SCKp & txcy1 = 4/ 40V<VCC<55V, |tkcy 300 E. 300 B, 2300 B ns 203
B8 PCLKB 2.7VS Vb< 4.0V, 224
Cb= 30 pF,
Rb= 1.4 kQ
27V<VCC<4.0V, 500 — 500 — 2300 — ns
2.3V Vb= 2.7V,
Cb= 30 pF,
Rb= 2.7 kQ
1.8V<sVCC<33YV, 1150 — 1150 — 2300 — ns
16V<Vp<20VT,
Cb= 30 pF,
Rb=5.5kQ
SCKp=& 40V=<VCC=55Y, tkH1 tkcy1/2-75 | — tkcy1/2-75 | — tkcy1/2-75 | — ns
BRE 2.7V Vb 4.0V,
Cp= 30PF’ Rp =1.4 kQ
27V<VCC<4.0V, thy1/2 - — thy1/2 -170 | — thy1/2 - — ns
2.3V Vbs 2.7V, 170 170
Cp= 30pF, Rp =2.7 kQ
1.8V=<VCC<33YV, tkcy1/2 - — tkcy1/2 - 458 | — tkcy1/2 - — ns
1.6V< Vb= 2.0V*1, 458 458
Cb= 30 pF, Rp =5.5 kQ
SCKp 187K 40V<sVCC<55YV, tkLt tkey1/2-12 | — tkcy1/2 -12 — tkcy1/2 - 50 | — ns
FRE 2.7VS Vb 40V,
Cb=30 pF, Rp=1.4kQ
27V<VCC<4.0V, tkcy1/2-18 | — tkcy1/2 - 18 — tkcy1/2-50 | — ns
2.3V Vbs 2.7V,
Cp= 3OPF’ Rp =2.7 kQ
1.8V=VCC<33YV, tkcy1/2-50 | — tkcy1/2-50 | — tkcy1/2-50 | — ns
1.6V< Vb 2.0V*1,
Cp= 30pF, Rp =5.5kQ

R01DS0500EJ0100 Rev.1.00
Oct 29, 2025
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RAOE3 Datasheet

2. Electrical Characteristics

Table 2.30

In simplified SPI communications in the master mode with devices operating at different voltage
levels (1.8 V, 2.5V, or 3 V) with the internal SCKp clock (2)
Conditions: VCC = 1.8 10 5.5V, VSS = 0 V, Ta = -40 to +125°C

RAOE3 #iE&R

2. B4

#2330 EEERXT, &Eka) SPiERE, BEIFBEREFEAR (1.8V. 25VE3 V),

S VCC=1.8ZF55V,VSS=0V, Ta=-40ZF+125°C

AIEB SCKp Bt (2))

Parameter

Symbol

High-speed mode

Middle-speed mode

Low-speed mode

Min. Max. Min.

Max.

Min. Max.

Unit

Test
Conditions

EE

RiE

RiEER thiEiR

{REER

& RARE, &\

RARE,

Ui

RARE,

$5T

i
R

Slp setup time
(to SCKp1)™

40V<VCC<55V,
27V<V,<4.0V,
Cp = 30 pF,

Rp = 1.4 kQ

2.7V<VCC <40V,
23VEVp<27V,
Cp = 30 pF,

Rp = 2.7 kQ

1.8V<VCC <33V,
16V<Vp<20V2
Cp = 30 pF,
Rp = 5.5kQ

tsik1

81 — 81

479 —

ns

Figure 2.23
Figure 2.24

177 — 177

479 —

ns

479 — 479

479 —

ns

Slp hold time
(from SCKp1)"

40V<sVCC=<55YV,
27V<V,<40V,
Cb =30 pF, Rp = 1.4 kQ

2.7V<VCC<4.0V,
23VVy<27V,
Cp = 30 pF, Rp = 2.7 kQ

1.8V=sVCC<33YV,
16V<Vp<20V2
Cb =30 pF, R, =5.5 kQ

tksit

19 —

ns

19 —

ns

19 —_

ns

Delay time
from SCKp| to
SOp output™

40V<VCC<55VY,
27VEVy<4.0V,
Cp =30 pF, Rp = 1.4 kQ

2.7V<VCC<4.0V,
23VsVp<27V,
Cp = 30 pF, Rp = 2.7 kQ

1.8V<VCC<33V,
16VVp,<20V2
Cp =30 pF, R, =5.5kQ

tkso1

— 100 —

100

— 100

ns

—_ 195 —_

195

—_ 195

ns

— 483 —

483

— 483

ns

SIp EI76TE (
E| SCKp?) *1

40V<sVCC=<55YV,
2.7V Vb= 4.0V,
Cb= 30 pF,

Rb= 1.4kQ

2.7VsVCC<4.0V,
23V Vbs 2.7V,
Cb= 30 pF,
Rb=2.7kQ

1.8V=VCC<33YV,
1.6V< Vbs< 2.0V*2,
Cb= 30 pF,
Rb=5.5kQ

tsik1

81 — 81

479

ns

& 2.23
E 2.24

177 — 177

479

ns

479 — 479

479

ns

SIp {R¥ETE (
kB SCKp1)™

40V<VCC<55V,
27VsV,<4.0V,
Cb=30pF, Rp=1.4kQ

27V=sVCC<4.0V,
2.3V Vb 2.7V,
Cb=30 pF, Rp=2.7kQ

1.8V <VCC <33V,
1.6V< Vbs 2.0V*2,
Cb = 30pF, Rp=55kQ

tksi1

19

ns

19 — 19

19

ns

19 - 19

19

ns

MSCKp| I S
Op M BIFER
B iE 1

40V<sVCC=s55YV,

2.7V< Vb< 4.0V,
Cb = 30pF, Rp=1.4kQ

27V=sVCC<4.0V,
23V Vb< 2.7V,
Cb=30 pF, Rp=2.7kQ

1.8V<VCC <33V,
1.6V< Vbs 2.0V*2,
Cb = 30pF, Rp=55kQ

tkso1

— 100 —

100

100

ns

— 195 —_

195

195

ns

Note 1. This setting applies when SCRmn.DCP[1:0] = 00b or 11b.

Note 2. Use this setting with VCC = V,,.

Note:

Select the TTL input buffer for the Slp pin and the N-ch open drain output [withstand voltage of VCC] mode

for the SOp pin and SCKp pin by using the Port gh Pin Function Select Register (PghPFS_A.PIM and

PghPFS_A.NCODR). For V| and V|, see the DC characteristics with the TTL input buffer selected.

R01DS0500EJ0100 Rev.1.00

Oct 29, 2025
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iF 1. g EERATF SCRmn.DCP[1:0] = 00b  11b,

2. BIIRESVCC 2 Vy—fER,

— 483 —

483

483

ns

R FEAROghSIMITHAEERF1F88 (PghPFS_A PIMFIPghPES_A.NCODR) JSIp 3IBLERTTLIALZ DS, JINS|HE
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RAOE3 Datasheet

2. Electrical Characteristics

Table 2.31

Conditions: VCC =1.81t0 5.5V, VSS =0V, Ta = -40 to +125°C

In simplified SPI communications in the master mode with devices operating at different voltage
levels (1.8 V, 2.5V, or 3 V) with the internal SCKp clock (3)

Parameter

High-speed mode

Middle-speed mode

Low-speed mode

Symbol Min.

Max.

Min.

Max. Min.

Max.

Unit

Test
Conditions

RAOE3 #iB&R

2. B4

#z 231 EEEXT, @kl SPiERE, BRI FBEREFEAR (1.8V. 25VE3 V),

S VCC=1.8ZF55V,VSS=0V, Ta=-40ZF+125°C

AIEB SCKp Bt (3))

Slp setup time
(to SCKp| )"

40V<VCC<55V,
27VV,<4.0V,
Cp = 30 pF,

Ry = 1.4 kQ

27V<VCC <40V,
23V<Vp<27V,
Cp = 30 pF,

Rp = 2.7 kQ

1.8V<VCC<3.3V,
16V<Vp<20V?2
Cp = 30 pF,
Rp = 5.5 kQ

tsik1 44

44

110

ns

44

44

110

ns

110

110

110

ns

Slp hold time
(from SCKp| )"

40V=sVCC=<55YV,
27V<Vp<4.0V,
Cb =30 pF, Rp = 1.4 kQ

2.7V<VCC<4.0V,
23VEV,<2.7V,
Cp = 30 pF, Ry = 2.7 kQ

1.8V =sVCC<33YV,
16V<Vp<20V?2
Cb =30 pF, Rp,=5.5 kQ

tksi1 19

19

19

ns

19

19

19

ns

19

19

19

ns

Delay time from
SCKp1 to SOp
output™

40V<VCC<55V,
27VEV,<4.0V,
Cp =30 pF, Ry = 1.4 kQ

2.7V<VCC <40V,
23VsVp<27V,
Cp = 30 pF, Rp = 2.7 kQ

1.8V<VCC<33V,
16V<Vp<2.0V2
Cp = 30 pF, Ry = 5.5 kQ

tkso1 —

25

25

25

ns

25

25

25

ns

25

25

25

ns

Figure 2.23
Figure 2.24

EE

R

miEtEs

thiEfE

{REER

Ui

RARE| &

RARE, | &I\

RARE,

$5T

i
R

SIp & &8
(Z ScKp )1

40V<sVCC=<55YV,
2.7VS Vb 4.0V,
Cb= 30 pF,

Rb= 1.4 kQ

27VsVCC<40V,
2.3VS Vb 2.7V,
Cb= 30 pF,
Rb=2.7kQ

1.8V<VCC<33YV,
16V<Vp<20V2
Cb= 30 pF,
Rb=5.5kQ

tsik1

44

44 —

110

ns

& 2.23
E 2.24

44

44 —

110

ns

110

110

ns

Slp {R¥F0TE) (
RE SCKpl ) *1

40V<VCC<55V,
27VsV,<4.0V,
Cb =30pF, Rp=1.4kQ

27V<sVCC<4.0V,
2.3VS Vbs 2.7V,
Cb=30 pF, Rp=2.7kQ

1.8V<sVCC<33YV,
1.6V Vbs 2.0V*2,
Cb= 30 pF, R, =5.5kQ

tksi1

19

ns

19

ns

19

ns

HH B9RER BT 18+ 1

Note 1. This setting applies when SCRmn.DCP[1:0] = 01b or 10b.
Note 2. Use this setting with VCC = V.

Note:

Select the TTL input buffer for the Slp pin and the N-ch open drain output [withstand voltage of VCC] mode
for the SOp pin and SCKp pin by using the Port gh Pin Function Select Register (PghPFS_A.PIM and
PghPFS_A.NCODR). For V| and V|, see the DC characteristics with the TTL input buffer selected.

JMSCKpt EISOpf@4.0 V=VCC <55V,

2.7VS Vb 4.0V,
Cb = 30pF, Rp=1.4kQ

27V<sVCC<4.0V,
23V Vb 2.7V,
Cb= 30 pF, Ry =2.7 kQ

1.8V <VCC<33YV,
1.6V< Vb= 2.0V*2,
Cb=30 pF, Rp=5.5kQ

tkso1

25

25

ns

25

25

ns

25

25

ns

<Master>

RAO

microcontroller

SCKp

Slp

SOp

SCK

SO

Si

User device

iF 1. g EEATF SCRmn.DCP[1:0] = 01b T 10b,
F2. IR B SVCC = V,—iEefERA,

R FEAROghSIMITHAEERF1F88 (PghPFS_A PIMFIPghPES_A.NCODR) JSIp 3IBLERTTLIAA L DS, JINS| %

BVCCTEER, H[3IHIAN] 3IBNERVCCEER . IFVHAVILSIM, BESRERTTILAAZ B ENERISIE,

Figure 2.22

Note:

Connection in the simplified SPI communications with devices operating at different voltage

levels

e Ry[Q]: Communication line (SCKp, SOp) pull-up resistance, Cy[F]: Communication line (SCKp, SOp) load

<Klf> Vb Vb
SCKp SCK
RAO
o TN SO
BhIEHIZe =
R — S

RPRE

capacitance, Vp[V]: Communication line voltage

R01DS0500EJ0100 Rev.1.00
Oct 29, 2025
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RAOE3 Datasheet 2. Electrical Characteristics

e p: Simplified SPI number (p = 00, 11), m: Unit number, n: Channel number (mn = 00, 03), gh: Port number (gh =
100 to 102, 108 to 110, 112, 201, 212, 213)

e fyck: Serial array unit operation clock frequency
To set this operating clock, use the CKS bit in the serial mode register mn (SMRmn).
m: Unit number, n: Channel number (mn = 00, 03)

e Communications by using P212 and P213 with devices operating at different voltage levels are not possible
since P212PFS_A and P213PFS_A registers do not have PIM bit.

B tkcy1 R
P kL1 N . tkH1 N
SCKp \
N N
L tsik1 . tksit

Slp Input data
. tkso1 R

SOp Output data

RAOE3 #iE&R

2. B4

f&{LB9 SPI 55 (p = 00, 11), m: 555, n: &S (mn = 00, 03), gh: iwES(gh =100 = 102, 108 = 110, 112, 201, 212, 213)

OMCK: =175 R TRIEBS HhME

ER BT EITER, AFERBTERZFEE mn (SMRmn) FH) CKS 1,
m: BITHES, n: BEHKS(mn =00, 03)

O HHF P212PFS_A # P213PFS_A F1FE8:% 8 PIM i, FEULLTEER P212 1 P213 S TEREARIREHITERS.

B tkey1 R
. tkL1 R . tKH1 4
SCKp \
N\ \
L tsik1 . tksn
BRIR BMAZIRE
B tkso1 R
ERIERRF ML EUE

Figure 2.23 Timing of serial transfer in the simplified SPI communications in the master mode with
devices operating at different voltage levels when SCRmn.DCP[1:0] = 00b or 11b

R01DS0500EJ0100 Rev.1.00 RENESAS Page 42 of 73
Oct 29, 2025

2.23 &6 SPIE(Sth, FH#XTF, & SCRmn.DCP[1:0] = 00b&; 11b BF, 2B TEEARRBERFE FHBITER
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RO1DS0500EJ0100 fRZK 1.00
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RAOE3 Datasheet

. Electrical Characteristics

. tkey1 R
B tkH1 g L tkL R
N
L tsik1 . tksi1 X
Slp Input data
| tkso1 R
SOp Output data
Figure 2.24 Timing of serial transfer in the simplified SPI communications in the master mode with

devices operating at different voltage levels when SCRmn.DCP[1:0] = 01b or 10b

Note: e p: Simplified SPI number (p = 00, 11), m: Unit number, n: Channel number (mn = 00, 03), gh: Port number (gh =
100 to 102, 108 to 110, 112, 201, 212, 213)

e Communications by using P212 and P213 with devices operating at different voltage levels are not possible

since P212PFS_A and P213PFS_A registers do not have PIM bit.

R01DS0500EJ0100 Rev.1.00

Oct 29, 2025
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RAOE3 #iE&R

2. B4

SCKp /

BRER

IRAERIETE

. tkcy1 R
B tKH1 gL kL1 R
N
L tsik1 . tksi1 X
AR
_ tksot R
B

2.24 &% SPIE(Sth, F#EXTF, & SCRmn.DCP[1:0] = 01b&; 10b BF, B TEEARRBERFE FHBITER

B

£ @p: BHEISPIES ((p=00, 11) , m: BHES, n: BEHS (mn=00,03) , gh: HWAHS ((gh =, 100 = 102, 10

8 ZE 110, 112, 201, 212, 213)

@ FHTF P212PFS_A #1 P213PFS_A F1Fe8:8 8 PIM i, FEULTAER P212 1 P213 S TEEEARIIREHITES,

RO1DS0500EJ0100 fRZK 1.00
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RAOE3 Datasheet

2. Electrical Characteristics

Table 2.32

In simplified SPI communications in the slave mode with devices operating at different voltage levels
(1.8 V, 2.5V, or 3 V) with the external SCKp clock
Conditions: VCC = 1.8t0 5.5V, VSS =0V, Ta = -40 to +125°C

High-speed mode Middle-speed mode Low-speed mode
Test
Parameter Symbol Min. Max. Min. Max. Min. Max. Unit | Conditions
SCKpcycle |4.0V=sVCC=55V, |fuck=32MHz tkcy2 14/fmck — — — — — ns Figure 2.26
time™ 27V<sVy<40V Figure 2.27
8 MHz < fyck < 16 MHz 10/fmck — 10/fmck — — — ns
4 MHz < fyick < 8 MHz 8/fmck — 8/fmek — — — ns
fmck < 4 MHz 6/fmck — 6/fmck — 10/fmck — ns
27VsVCC<4.0V, |fuck=32MHz 20/fuck — — — — — ns
23VsVp<27V
8 MHz < fyck < 16 MHz 12/fpck — 12/fpek — — — ns
4 MHz < fyck < 8 MHz 8/fmck — 8/fmck — — — ns
fmck < 4 MHz 6/fmck — 6/fmck — 10/fmck — ns
1.8V <VCC<3.3V, |fyck=32MHz 48/fyck — — — — — ns
16V<V,<20V?2
8 MHz < fyck < 16 MHz 26/fyck — 26/fyick — — — ns
4 MHz < fyyck < 8 MHz 16/fmek — 16/fmek — — — ns
fmck < 4 MHz 10/fuck — 10/yck — 10/fmck — ns
SCKp high-/ |40V<VCC<55V, tkHo, tki2 | tkeyol2- | — tkey2l2- | — tkey2l2- | — ns
low-level 27V<sVp<40V 12 12 50
width
2.7Vs<VCC<4.0V, tkev2l2- | — teeyol2- | — tkey2l2- | — ns
23VsV,227V 18 18 50
1.8V<VCC<33YV, tkev2l2- | — teeyol2- | — tkey2l2- | — ns
16V<V,<20V?2 50 50 50
Slp setup 40V<VCC<55V, tsik2 fck + — fck + — fck + — ns
time 27V=sV,<40V 20 20 30
(to SCKpt)™3
27V<VCC<40V, 1/fyck + — fyck + — fyck + — ns
23VsVy<27V 20 20 30
18V <VCC<33YV, 1/fyck + — vk + — Ufyck + — ns
16V=sV,=<20 V2 30 30 30
Slp hold tksi2 ek + | — ek + | — ek + | — ns
time 31 31 31
(from
SCKp1)3
Delay time [4.0V<VCC<55V, tkso2 — 2ffpck + — 2ffuck + — 2/fvck + ns
from SCKp| [2.7V=sVp,<4.0V, 120 120 573
to SOp Cp =30 pF, Rp = 1.4 kQ
output™
27V<VCC<40V, — 2/fpmek + — 2/fmek + — 2/fmek + ns
23VsV,<27V, 214 214 573
Cp =30 pF, Ry = 2.7 kQ
1.8V <VCC<33YV, — 2/fvck + — 2/fvck + — 2/fvck + ns
16V<Vp<20V?2 573 573 573
Cp =30 pF, R, =5.5kQ

2 -
RAOE3 $iE& 2. BE4FHE
=] b hs =
% 2.32 EiLaY SPI MUEX T AR B ERB FigSEhERS
(1.8V, 2.5V, &3 V), {EMAYMB SCKp BFfh)
Conditions: VCC = 1.8 t0 5.5V, VSS = 0 V, Ta = -40 to +125°C
SEER hiFE {EiER o
SEE RIE =N BARE, | &N BARE, | &N BARE, |87 (KRR
SCKp 3k | 40VSVCC<55V, |fyck=32MHz tkeye 14/fyck — — — — — ns B 2.6
B 1E)*1 2.7V< Vbs 4.0V & 2.27
8 MHz < fyck < 16 MHz 10/fmck — 10/fmek — — - ns
4 MHz < fyck < 8 MHz 8/fuck — 8/fmck — — — ns
fumck < 4 MHz 6/fuck — 6/fvck — 10/fvck — ns
27V<VCC<4.0V, |fyck=32MHz 20/fyck — — — — — ns
23V<Vp<27V
8 MHz < fyck < 16 MHz 12/fvck — 12/fvck — — — ns
4 MHz < fyck < 8 MHz 8/fmck — 8/fmck — — — ns
fuck < 4 MHz 6/fmck — 6/fmck — 10/fvck — ns
1.8V <VCC<3.3V, |fyck=32MHz 48/fyck — — — — — ns
16V<V,<20V?2
8 MHz < fyck < 16 MHz 26/fuck — 26/fuck — — — ns
4 MHz < fyck < 8 MHz 16/fmck — 16/fmck — — — ns
fumck < 4 MHz 10/fvck — 10/fvck — 10/fvck — ns
SCKp BAE |40V<VCCs55V, tkho tkiz | tkeyel2 - | — tkoy2l2- | — tkoyol2- | — ns
B 27VsVp<40V 12 12 50
27V<VCC<40V, tkey2l2- | — tkoy2l2- | — tkeyol2- | — ns
2.3VS Vbs 2.7V 18 18 50
1.8V<VCC<33V, tkey2l2- | — tkey2l2- | — tkeyol2- | — ns
1.6VS Vb< 2.0V*2 50 50 50
SIp & EHTiE | 40V<VCC<55V, tsike ek + — fyck + — ffyck + — ns
(BSCKpt) | 27V=Vp<4.0V 20 20 30
3
27V<VCC<40V, 1fmck + — 1ffmck + — 1ffvck + — ns
2.3V< Vbs 2.7V 20 20 30
1.8V<VCC<3.3V, fmek + — fmek + — fuck + — ns
1.6VS Vbs 2.0V*2 30 30 30
IRIRIREE tksi2 1/fmok + — 1/fmck + — 1/fmck + — ns
BfiE (R 31 31 31
B
SCKp1)®
JSCKp ZIS | 40V <VCC<55V, tksoz — 2/fmek + — 2/fuck + — 2/fuck + ns
OpfIHHHIFE | 2.7VS Vb< 4.0V, 120 120 573
JRATiE) 4 Cb=30 pF, Rp=1.4kQ
27V<VCC<4.0V, — 2/fpmek + — 2/fpmek + — 2/fmek + ns
23V Vb 2.7V, 214 214 573
Cb= 30 pF, Rp =2.7 kQ
1.8V<VCC<33YV, — 2/fpck + = 2ffpck + | — 2/fpck + ns
1.6VS Vbs 2.0V*2, 573 573 573
Cp = 30pF, Ry =55kQ

Note 1. Transfer rate in the Snooze mode: 1 Mbps (max.)

1 RERIEI T AUERNER:

1 Mbps (BRK1E)

Note 2. Use this setting with VCC 2 V.

Note 3. This setting applies when SCRmn.DCP[1:0] = 00b or 11b. The Slp setup time becomes to SCKp| and Slp hold time becomes from
SCKp| when SCRmn.DCP[1:0] = 01b or 10b.

Note 4. This setting applies when SCRmn.DCP[1:0] = 00b or 11b. The delay time to SOp output becomes from SCKp1 when
SCRmn.DCPJ[1:0] = 01b or 10b.

Note:  Select the TTL input buffer for the Slp pin and the N-ch open drain output [withstand voltage of VCC] mode

for the SOp pin and SCKp pin by using the Port gh Pin Function Select Register (PghPFS_A.PIM and

PghPFS_A.NCODR). For V|4 and V|, see the DC characteristics with the TTL input buffer selected.

R01DS0500EJ0100 Rev.1.00
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<Slave> Vb

£

SCKp SCK

RAO

. Slp SO  User device
microcontroller

SOp sl

Figure 2.25 Connection in the simplified SPI communications with devices operating at different voltage
levels

Note: e Ry[Q]: Communication line (SOp) pull-up resistance, Cy[F]: Communication line (SOp) load capacitance, Vp[V]:
Communication line voltage

e p: Simplified SPI number (p = 00, 11), m: Unit number, n: Channel number (mn = 00, 03), gh: Port number (gh =
100 to 102, 108 to 110, 112, 201, 212, 213)

e fyck: Serial array unit operation clock frequency
To set this operating clock, use the CKS bit in the serial mode register mn (SMRmn).
m: Unit number, n: Channel number (mn = 00, 03, 10, 11)

e Communications by using P212 and P213 with devices operating at different voltage levels are not possible
since P212PFS_A and P213PFS_A registers do not have PIM bit.

B tkcy2 R
’ tkL2 gL tkH2 N
SCKp \ a
N \___
le tsik2 e tksi2 N
Slp Input data
B tkso2 R
SOp Output data

Figure 2.26 Timing of serial transfer in the simplified SPI communications in the slave mode with devices
operating at different voltage levels when SCRmn.DCP[1:0] = 00b or 11b
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2.25 {E{bEY SPI EEh SR F B EFRIREHER

i ORu[Ql @EZ (sop) i, ColFl @54, (SOp) AFEZR, VoV
BE&IEBE
®p: FELHISPIRS ((p=00, 11) , m: BTHES, n: @WEHS (Mn =00, 03) , gh: WAHRS ((gh=, 100 E 10
2. 108 & 110, 112, 201. 212, 213)
OMCK: EB1TRE% B ITIRIERT Ehsm=R
BigB I TEITEP, 1BFERSTIERZE2E mn (SMRmn) 89 CKS i,
m: BITHES, n: BEHS(mn = 00,03, 10, 11)
O (5F P212PFS_A 1 P213PFS_A 778388 PIM i, REULFTEER P212 1 P213 S TERERRINZEHTERE.

P tkey2 N
. tkL2 O L tKH2 N
SCKp \ 2
N N
le tsik2 e tksi2 N
BRER BALIE
. tkso2 R
IRERIERE R

2.26 E6 SPLBEPMERX TRTERNEE, RPRAGTEEARBESRFE, & SCRmn.DCP[1:0] = 00b 5 11b
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B tkcy2 R
’ tKH2 gL tkL2 N
SCKp ¢ Y
-/ B\
le tsik2 e tksi2 N
Slp Input data
P tkso2 N
SOp Output data

Figure 2.27 Timing of serial transfer in the simplified SPI communications in the slave mode with devices
operating at different voltage levels when SCRmn.DCP[1:0] = 01b or 10b

Note: e p: Simplified SPI number (p = 00, 11), m: Unit number, n: Channel number (mn = 00, 03), gh: Port number (gh =
100 to 102, 108 to 110, 112, 201, 212, 213)

e Communications by using P212 and P213 with devices operating at different voltage levels are not possible
since P212PFS_A and P213PFS_A registers do not have PIM bit.
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112, 201, 212, 213)
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. - o . . . . =g s .
Table 2.33  Simplified IIC communications with devices operating at different voltage levels (1.8 V,2.5V, or 3 + 233 EieY 1IC &S, SEFIFEEFRRANESE 1.8V, 25VE3V) ,
V) (10f 2) V) (12)
Conditions: VCC = 1.8 10 5.5 V, VSS = 0 V, Ta = -40 to +125°C Conditions: VCC = 1.8 10 5.5 V, VSS = 0 V, Ta = -40 to +125°C
High-speed mode Middle-speed mode Low-speed mode EiEEst hiEiEs {EEE
Parameter Symbol Min. Max. Min. Max. Min. Max. Unit Test Conditions SEE SUE =\ BAIR | &, BRAR | &I\ BAR | B iR
SCLr clock 40VSVCC<55V, focL — 100071 | — 10007 | — 300 | kHz Figure 2.29 SCLr B4 40VSVCC<55V, focL — Boot |— Boot | — Bo | kHz B 229
frequency 27VsVps40V, B 2.7V< Vbs 4.0V,
Cp =50 pF, R, = 2.7 kQ Cb= 50 pF, Rb=20.7kQ
27VsVCC<4.0V, — 1000 | — 1000 | — 3001 | kHz 27VsVCC<4.0V, — 1000 | — 1000 | — 300" | kHz
23VsVp<27YV, 2.3V Vbs 2.7V,
Cp = 50 pF, Ry, = 2.7 kQ Cb=50 pF, Ro=27kQ
40VsVCCs55YV, — 400" | — 400" | — 300" kHz 40V<sVCC=<55YV, — 400" | — 400" | — 300" kHz
27VsVp<40V, 2.7VS Vbs 4.0V,
Cp = 100 pF, Ry = 2.8 kQ Cb= 100 pF, R =2.8kQ
27VsVCC<4.0V, — 400" | — 400" | — 3001 | kHz 27VsVCC<4.0V, — 400" | — 400" | — 300" | kHz
23VsVps27V, 23V Vbs 2.7V,
Cp = 100 pF, Ry = 2.7 kQ Cb= 100 pF, Ro=2.7kQ
1.8V<VCC<3.3YV, — 3001 — 3001 — 3001 kHz 1.8V<VCC<33YV, — 3001 — 3001 — 300" kHz
16Vs<V,<20V?2 1.6VS Vbs 2.0V*2,
Cp = 100 pF, Ry = 5.5 kQ Cb= 100 pF, Rp=5.5kQ
Hold time when | 40V <VCC<55YV, tlow 475 — 475 — 1550 — ns (Ri50tE 40V<SVCCs<55V, 1 475 — 475 — 1550 — ns
SCLris low 27VSVp<40V, SCLr 1§ 27VSVp<40V,
Cp =50 pF, Ry = 2.7 kQ Cp = 50pF, Rp=2.7kQ
27VSVCC<40V, 475 — 475 — 1550 — ns 27VsVCC<4.0V, 475 — 475 — 1550 — ns
23VsVp<27V, 23VsVp<27VY,
Cp = 50 pF, Ry = 2.7 kQ Cp = 50pF, Ry =2.7kQ
40VsVCCs<55V, 1150 — 1550 — 1550 — ns 40V<VCCs55V, 1150 — 1550 — 1550 — ns
27VSVp<40V, 27VsVp<40V,
Cp = 100 pF, Ry = 2.8 kQ Cp =100 pF, Rp=2.8kQ
27V<VCC<4.0V, 1150 — 1550 — 1550 — ns 27VsVCC<4.0YV, 1150 — 1550 — 1550 — ns
23VsVp<27V, 23V Vbs 2.7V,
Cp = 100 pF, Ry = 2.7 kQ Cb= 100 pF, Ro=27kQ
1.8V<VCC<33YV, 1550 — 1550 - 1550 — ns 1.8V<VCC <33V, 1550 - 1550 — 1550 - ns
16V<V,<20V72 1.6VS Vbs 2.0V*#2,
Cp = 100 pF, Ry = 5.5 kQ Cp =100 pF, Rp=5.5kQ
Hold time when | 4.0V <VCC <55V, tHicH 245 — 245 — 610 — ns (Ri5tE 40VsVCC<55V, Khe 245 — 245 — 610 — ns
SCLris high 27VSVp<40V, SCLr B5S 27VSV,<40V,
Cp = 50 pF, Ry = 2.7 kQ Cp = 50pF, Ry =2.7kQ
27VSVCC<40V, 200 — 200 — 610 — ns 2.7V<VCC <40V, 200 — 200 — 610 - ns
23VsVp<27V, 23V Vbs 2.7V,
Cp = 50 pF, Ry = 2.7 kQ Cp = 50pF, Rp=2.7kQ
40V<VCCs<55YV, 675 — 675 — 610 — ns 40V<SVCCs<55V, 675 — 675 — 610 — ns
27VSVp<40V, 27VSVp<40V,
Cp = 100 pF, Ry = 2.8 kQ Cp =100 pF, Rp=2.8kQ
27VSVCC<40V, 600 — 600 — 610 — ns 27VsVCC<4.0V, 600 — 600 — 610 — ns
23VsVps27V, 2.3V< Vbs 2.7V,
Cp = 100 pF, Ry = 2.7 kQ Cb= 100 pF, Rp=27kQ
1.8VsSVCC<33YV, 610 — 610 — 610 — ns 1.8V<VCC<33YV, 610 — 610 — 610 — ns
16V<sV,s20V72 1.6VS Vbs 2.0V#2,
Cp =100 pF, R, =5.5 kQ Cb=100 pF, Rp=55kQ
R01DS0500EJ0100 Rev.1.00 RENESAS Page 47 of 73 RO1DS0500EJ0100 KRZS 1.00 RENESAS Page 47 of 73

Oct 29, 2025 2025108298



RAOE3 Datasheet

2. Electrical Characteristics

Table 2.33

Conditions: VCC = 1.8t0 5.5V, VSS =0V, Ta = -40 to +125°C

Simplified IIC communications with devices operating at different voltage levels (1.8 V, 2.5V, or 3

V) (2 of 2)

Parameter

Symbol

High-speed mode

Middle-speed mode

Low-speed mode

Min.

Min. Max. Min.

Unit

Test Conditions

Data setup
time
(reception)

40V<VCC<55V,
27VEVp<4.0V,
Cp = 50 pF, Rp = 2.7 kQ

2.7V<VCC <40V,
23VsV,<27V,
Cp =50 pF, Ry = 2.7 kQ

40V<VCC<55V,
27V<V, <40V,
Cp, = 100 pF, Ry = 2.8 kQ

2.7V<VCC <40V,
23VsV,s27V,
Cp = 100 pF, Ry = 2.7 kQ

1.8V<VCC<33V,
16V<V,<20V?2
Cp = 100 pF, Ry = 5.5 kQ

tsu:pAT

1/fmck + 13573

1/fyck + 13573 —

1/fmck + 19073

ns

Figure 2.29

1/fmck + 13573

1/fyck + 135 —

1/fmek + 190"

ns

1/fmck + 190™3

1/fyck + 1903 —

1/fmck + 190™3

ns

1/fmck + 19073

1/fyck + 1903 —

1/fyck + 19073

ns

1/fyck + 19073

1/fyck + 19073 —

1ffyck + 19073

ns

Data hold time
(transmission)

40V<sVCC<55YV,
27VsVy<4.0V,
Cp = 50 pF, Ry = 2.7 kQ

27VsVCC<40V,
23VsVy<2.7V,
Cp =50 pF, Ry = 2.7 kQ

40V<VCC<55V,
27VEVp<4.0V,
Cp = 100 pF, Rp = 2.8 kQ

27V<VCC<40V,
23VsVp<27V,
Cp, = 100 pF, Ry = 2.7 kQ

1.8V<VCC<3.3V,
16V<sV,<20V?2
Cp =100 pF, R, =5.5 kQ

tHD:DAT

305

305

ns

305

305

ns

355

355

ns

355

355

ns

ns

RAOE3 #iE&R

2. B4

+ 233 HEB 1IC &E, EATFIERERRNZS(1.8V, 25V, 3

V) (2/2)

Zfh: VCC=1.8ZFE 55V, VSS=0V, Ta=-40 E+125°C

EE

RAE

miEtER

hiER

{RiER

=

RAR

=

=/,

RAR

L

MR

e vy
B ()

40V<VCC<55YV,
2.7V< Vb 4.0V,
Cb=50 pF, Rp=2.7kQ

TSU:DAT

27V<VCC<4.0V,
23V Vb 2.7V,
Cb= 50 pF, Rp =2.7 kQ

40V<VCC<55V,
2.7V< Vb 4.0V,
Cb= 100 pF, Rp=2.8kQ

27VSVCC<4.0V,
23VS Vb 27V,
Cb=100 pF, Rp=27kQ

1.8V<VCC<33V,
1.6VS Vbs 2.0V#2,
Cb= 100 pF, Rp=5.5kQ

1/fmck + 13573

E,

1/fmck + 13573

1/fyck + 1903

E,

ns

B 2.29

1/fmck + 135™3

1/fvck + 1357

1/fmck + 1903

ns

1/fyck + 1903

1/fmck + 19073

1/fyck + 1903

ns

1/fmck + 1903

1/fmck + 19073

1/fmck + 1903

ns

1/fuck + 19073

fyck + 1907

1/fuck + 19073

ns

Note 1. The listed times must be no greater than fyck/4.
Note 2. Use this setting with VCC = V,,.
Note 3. Set fyyck so that it does not exceed the hold time when SCLr is low or high.

Note:

Select the TTL input buffer and the N-ch open drain output [withstand voltage of VCC] mode for the SDAr pin and

the N-ch open drain output [withstand voltage of VCC] mode for the SCLr pin by using the Port gh Pin Function
Select Register (PghPFS_A.PIM and PghPFS_A.NCODR). For V|4 and V|, see the DC characteristics with the TTL

input buffer selected.

HURRIFETIE (
&48)

40VsVCC<55V,
27VsV,<40V,
Cb=50pF, Rp=27kQ

tHD:DAT

27VsSVCC<40V,
23VsVy<27V,
Cb=50pF, Rp=2.7kQ

40VsVCC<55V,
27VsV,<40V,
Cb =100 pp, Rp=2.8kQ

27V<VCC<4.0V,
23V Vb 2.7V,
Cb= 100 pF, Rp =2.7 kQ

1.8V=VCC<33YV,
1.6VS Vbs 2.0V#2,
Cp =100 pF, Ry =55kQ

305

305

305

ns

305

305

305

ns

355

355

355

ns

355

355

355

ns

ns

RAO

microcontroller

SDAr

SDA

SCLr

SCL

User device

sE LRI E AR E K Fvck/4,
2. IR E SVCC 2 V—iEfER,
3 3,188 IMCK, {$H7E SCLr R85 0 R8T R 40T,

R FERIBOghSIHIThALEIRZS1E8R (PghPFS_A PIMAIPghPFS_A.NCODR) JISDArS|BIERTTLEA L 23 NDE TR
MM E] B, ASCLE|IENERNGEF RN HME] X, XMIFVHAVIL, BSERTTLAAS bR ERIFE.

Figure 2.28

Connection in the IIC communications with devices operating at different voltage levels
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1/fscL

tLow tHIGH

sCLr \§ s

/—\ | —Tt
SDAr

[———————————————>
tHD:DAT tsu:pAT

RAOE3 #ig3& 2. BS4FE

1/fscL

» le »

tHD:DAT

TSU:DAT

Figure 2.29 Timing of serial transfer in simplified IIC communications with devices operating at different
voltage levels

Note: e Ry[Q]: Communication line (SDAr, SCLr) pull-up resistance, Cy[F]: Communication line (SDAr, SCLr) load
capacitance, Vp[V]: Communication line voltage
e r: Simplified 1IC number (r = 00, 11), gh: Port number (gh = 100, 102, 110, 112, 201, 212)

o fyck: Serial array unit operation clock frequency
To set this operating clock, use the CKS bit in the serial mode register mn (SMRmn).
m: Unit number, n: Channel number (mn = 00, 03)

2.5.2  |2C Bus Interface (IICA)

Table 2.34  |2C standard mode
Conditions: VCC =1.6t05.5V,VSS =0V, Ta =-40 to +125°C

2.29 {Eft IIC BfEH, FEIBEBFERFNBTERIE

i ORL[Ql: BE4EE (SDAr. SCLr) EHIEME, ColFl @EE4EE (SDAr. SCLr) RHBZH, VolV] BELEBE

®:: fE{LEY IIC SH8(r=00, 11) , gh: #wAS(gh =100, 102, 110, 112, 201, 212)

OfMCK: B1TFEFI B ITIRMERT S
ZigBEM TERH, BFERBETERZFESE mn (SMRmn) F8#Y CKS fiZ,
m: BITHRS, n: BEEHS(mn =00, 03)

2.5212CE &0 (IICA)

Parameter Symbol Min. Typ. Max. Unit Test conditions

SCLAnN clock frequency Standard mode: PCLKB = 1 fscL 0 — 100 kHz Figure 2.30
MHz

Setup time of restart condition | — tsu:sTA 4.7 — — us

Hold time™ — tHD:sTA 4 — — s

Hold time when SCLAn is low | — tLow 4.7 — — us

Hold time when SCLAn is high | — tHiGH 4 — — ys

Data setup time (reception) — tsu:DAT 250 — — ns

Data hold time — tHD-DAT 0 — 3.45 us

(transmission)*?

Setup time of stop condition — tsu:sTo 4 — — us

Bus-free time — tguF 4.7 — — us

& 2.3412C fRfEtER

£ VCC =1.6%55V, VSS= 0V, Ta=-40 E+125°C

EE RIE B, B, |RAR 87 |USEH
SCLAn B $$RiR ﬁﬂ%ﬁﬁ: PCLKB2 1 fscL 0 — Bo |kHz 2.30
ERFMAIRERE — HEFSTA 4.7 — — us

e — tHp:STA 4 = s
SCLAn {&EF AR $F0 8 — & 4.7 — — us
SCLAn 589156478 — PN 4 — — us
BUREIAE (U — TSU:DAT 250 — — ns
HURRIFNE ( — tHD:DAT 0 — 3.45 s
£5) *2
1R AR ERE — #: STO 4 — — s
AR — taur a7 |— = s

Note 1. The first clock pulse is generated after this period when the start or restart condition is detected.
Note 2. The maximum value of typ.paT applies to normal transfer. The clock stretching will be inserted on reception of an acknowledgment

(ACK) signal.
Note:  n: Unit number (0)

Note:  Communications by using P212 and P213 with devices operating at different voltage levels are not possible since
P212PFS_A and P213PFS_A registers do not have PIM bit.

Note:  The maximum value of communication line capacitance (Cp) and communication line pull-up resistor (Rp) are as
follows.

Cp, = 400 pF, Ry = 2.7 kQ

R01DS0500EJ0100 Rev.1.00 RENESAS Page 49 of 73
Oct 29, 2025

ELE-NNHBOPRELEARZE, NS ERRGETEN,
F2: HoDATHIERKEERFIER &R, N ESEKEITRIA (ACK) ESEHEA,

:on: BRES (0)

AR BT P212PFS_A # P213PFS_A FHFE8:%8 PIM i, FELLTEER P212 #1 P213 5 TEREARARINREHITERE,

AR BELKREE(Co) MBELNE LR BER)NEXEMNT,

Cp, = 400 pF, Rp = 2.7 kQ

ROI1DS0500EJ0100 KEZK 1.00 RENESAS
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2. Electrical Characteristics

Table 2.35 I2C fast mode

Conditions: VCC =1.8t05.5V,VSS =0V, Ta =-40 to +125°C

Parameter Symbol Min. Typ. Max. Unit Test conditions

SCLAnN clock frequency Fast mode: PCLKB = 3.5 MHz | fgcL 0 — 400 kHz Figure 2.30
1.8V=sVCC=<55V

Setup time of restart condition |1.8V<VCC<55V tsu-sTA 0.6 — — us

Hold time™! 1.8V<VCC<55V tHD-STA 0.6 — — us

Hold time when SCLAnislow [1.8V<VCC<55V tLow 1.3 — — us

Hold time when SCLAnN is high 1.8V <VCC<55V tHIGH 0.6 — — us

Data setup time (reception) 1.8V<sVCC<s55V tsu:DAT 100 — — ns

Data hold time 1.8V<VCC=<55V tHD:DAT 0 — 0.9 us

(transmission)*?

Setup time of stop condition 1.8V<sVCC<s55V tsu:sTo 0.6 — — us

Bus-free time 1.8V<sVCC=<55V tsuF 1.3 — — us

RAOE3 #iE5R 2. B4
%+ 2.351°C BER
Z{: VCC =1.8%F5.5V, VSS= 0V, Ta=-40 F+125°C
EE RAE B\, |XEB, |BXIR #53x |WHAE4
SCLAn BY§p4fise BURME: PCLKB235MHz |fscL 0 Bo |kHz  |m230
1.8V=sVCC=<55V
EEEMEENE 1.8V=sVCCs55V F7R:STA 0.6 — — us
{2350¢iE)*1 1.8V=sVCC=s55V tHD:STA 0.6 — — us
SCLAn {RES89R AT 8] 18V=VCC=55V & 1.3 — - us
SCLAn SR8 8] 1.8V=VCC=55V tHicH 0.6 — - s
iEESIAE (1) 1.8V=sVCC=<55V TSU:DAT 100 — — ns
R (RIEETE ( 1.8V=sVCC=s55V tHD:DAT 0 — 0.9 us
&) *2
E1FRAIEEE 1.8V=sVCC<s55V #: STO 0.6 — — us
TAZZETE 1.8V=sVCC=s55V tBuF 1.3 — — us

Note 1. The first clock pulse is generated after this period when the start or restart condition is detected.
Note 2. The maximum value of typ.paT applies to normal transfer. The clock stretching will be inserted on reception of an acknowledgment

(ACK) signal.

Note: ~ Communications by using P212 and P213 with devices operating at different voltage levels are not possible since
P212PFS_A and P213PFS_A registers do not have PIM bit.

Note:  The maximum value of communication line capacitance (Cp) and communication line pull-up resistor (Rp) are as

follows.

Cp = 320 pF, Ry = 1.1 kQ

Table 2.36 I2C fast mode

AL BS-PEMEOTEELEARZE, SNSRI ERRMN LN,

F2: tHoDATHIERKEERFIER &R, I ESEKREITRIA (ACK) ESEHEA,

¥R HTF P212PFS_A #0 P213PFS_A F1F85:%E PIM i, FELLTEERA P212 # P213 STEEEARABIIRERHITERE.

AR BELKEA(Co) MBEELE L EER)NSAENT.

Cp = 320 pF, Ry = 1.1 kQ

lus
Conditions: VCC =2.7t0 5.5V, VSF; =0V, Ta=-40to +125°C
Parameter Symbol Min. Typ. Max. Unit Test conditions
SCLAN clock frequency Fast mode plus: PCLKB = 10 MHz | fgoL 0 — 1000 kHz Figure 2.30
27V=sVCC=s55V
Setup time of restart condition |2.7V<VCC<55V tsu-sTA 0.26 — — us
Hold time™! 27VsVCC<55V thp:sTA 026 |— — us
Hold time when SCLAnis low [2.7V<VCC<55V tLow 0.5 — — us
Hold time when SCLAnN is high |2.7V<VCC <55V tHiGH 0.26 — — us
Data setup time (reception) 27V<VCC=s55V tsu:DAT 50 — — ns
Data hold time 27V<VCC<55V tHD:DAT 0 — 0.45 us
(transmission)*?
Setup time of stop condition 27V<VCC<55V tsu:sTo 0.26 — — us
Bus-free time 27V<sVCC=s55V tsur 0.5 — — us

% 2.361°C BIEER N
Z: VCC=27F55V,VSS =0V, Ta=-40 E+125°C
EE RAE B\, |XEB, |BXIR 273 |WHAEH4
SCLAn B $hfize PRI IEE: PCLKB2 10 MHz | fscL 0 — Boo [kHz 2.30
27V=sVCC=s55V
EEEMNIEEE 27VsVCCsb55V FRTSTA 0.26 — — us
{2350¢0*1 27VsVCC<s55V tHD:sTA 0.26 — — us
SCLAn {RES 89 R AT 8] 27V<VCC=<55V & 0.5 — - ps
SCLAN SHg5ataE 27V<VCC<55V Khe 026 |— — us
iRESIAE () 27V=sVCC=s55V TSU:DAT 50 — — ns
HUE(RIFETE ( 27VsVCCs5b55V tHD:DAT 0 — 0.45 us
&) =2
E1F AR S IE 27V=sVCCsb55V #2: STO 0.26 — — us
T NZETE 27V=sVCC=s55V tBUF 0.5 — — us

Note 1. The first clock pulse is generated after this period when the start or restart condition is detected.
Note 2. The maximum value of typ.paT applies to normal transfer. The clock stretching will be inserted on reception of an acknowledgment

(ACK) signal.

Note:  Communications by using P212 and P213 with devices operating at different voltage levels are not possible since
P212PFS_A and P213PFS_A registers do not have PIM bit.

Note:  The maximum value of communication line capacitance (Cp) and communication line pull-up resistor (Rp) are as

follows.

Cp = 120 pF, Ry = 1.1 kQ

R0O1DS0500EJ0100 Rev.1
Oct 29, 2025

.00 RENESAS

Page 50 of 73

ELE-NHBOPRELEARZE, NS ERRG LN,
F2: (HD:DATHRXEERTFESERR. HEHAESERIIEIA (ACK) ESEEA.

¥R HTF P212PFS_A #0 P213PFS_A FFE5%E PIM i, FELLTEERA P212 # P213 STEEEARAEIIRER>ITERE.

AR BELKER(Co) MBEELE L EER)NSEKENT.

Cp = 120 pF, Ry = 1.1 kQ
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RAOE3 #iBR

2. BN

SCLAN

tLow trR
| le—

tHD:DAT

tHD:STA tsu:paT

j— tHIGH

SNV 1) IRV

tsu:sta 4 tHD:STA

tsu:sto

SDAAN ﬁ
— 1
tBuF

Stop Start
condition  condition

Note: n=0

—

Restart
condition

) A I+

Stop
condition

2z

le— K@
tHD:DAT

tHD:sTA TSU:DAT

T\

+  tHD:STA #: STO

SDAA ﬁ
— 1
tsuF

gig: n=0

Figure 2.30

IICA serial transfer timing

2.6 Analog Characteristics

2.6.1

Table 2.37

A/D Converter Characteristics for Tp = -40 to +85°C

Reference for the characteristics of the A/D converter

Input channel

Reference Voltage

Reference voltage (+) =
VREFHO0
Reference voltage (-) =
VREFLO

Reference voltage (+) = VCC
Reference voltage (-) = VSS

Reference voltage (+) = Vggr
Reference voltage (-) =
VREFLO

ANO000, ANOO1, ANO04, AN00S

Refer to Table 2.38.

ANO021, AN022

Refer to Table 2.39.

Internal reference voltage
Temperature sensor output
voltage

Refer to Table 2.38.

Refer to Table 2.40.

Refer to Table 2.41.

Table 2.38

output voltage) (1 of 2)
Conditions: 1.6 V< VREFHO < VCC <5.5V,VSS =0V, Ta = -40 to +85°C
Reference voltage range applied to the VREFHO (ADREFP[1:0] = 01b) and VREFLO (ADREFM = 1b).
Target pins: AN004, AN0O5, internal reference voltage, and temperature sensor output voltage
(Reference voltage (+) = VREFHO, Reference voltage (=) = VREFL0 =0 V)

A/D conversion characteristics (AN004, AN005, internal reference voltage, and temperature sensor

Parameter Symbol Min. Typ. Max. Unit Conditions

Resolution RES 8 — 10 bit —

Overall AINL — 1.2 3.5 LSB 10-bit 1.8Vs

error 1723 resolution VREFH0 <5.5

VREFHO = \Y
*5
— 1.2 7.0 LSB vee 16Vs

VREFHO0 < 5.5
v'e

R01DS0500EJ0100 Rev.1.00 RENESAS Page 51 of 73

Oct 29, 2025

2.30 IICA BiTEWHNF

2.6 Analog Characteristics

2.6.1Ta =-40 ZE+85°CHY A/D iR se4M

£ 2.37 A/D RSS2 E
BEHE
BEHE(+) =
VREFHO SEHBE(+) = Veer
SEHE(-) = BEHF(+) = VCC SERBE(-) =
WAEE VREFLO SEHE(-) = VSS VREFLO
AN000. ANOO1, ANO04, ANOOS |iBE&F% 2.38, BRI 2.40, ESREK 241,
AN021, AN022 BERE 2.39,
WIS E B EREERNES EBE 2.38, —
B E
= 2.38 A/D R4S (ANO04, ANO05S. AEFSEBEIIREERSMEEE) 12)
£ 1.6 V<VREFHO<VCC<5.5V,VSS =0V, Ta=-40 to +85°C
ZE 8 EBENAF VREFHO (ADREFP[1:0] = 01b) 1 VREFLO (ADREFM= 1b),
B#R5IH: AN004. AN005. AESEZBEMEELRERMEBE
(BEBE(+) = VREFHO, 8# 8 E(-) = VREFLO=0V)
EE KE | B\, wm, BARE, |®% RiR
R RES 8 — 10 B —
2EN AINL — 1.2 +3.5 LSB 10 533 1.8Vs
HIR 14243 ZE VREFH0 VREFHO < 5.5
- V
*5
— 1.2 +7.0 LSB vee 16Vs
VREFHO0 5.5
V6
ROIDS0500EJ0100 KR 1.00 RRENESAS Page 51 of 73
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2. Electrical Characteristics

Table 2.38

Conditions: 1.6 V< VREFHO <VCC <5.5V,VSS =0V, Ta =-40 to +85°C

Reference voltage range applied to the VREFHO (ADREFP[1:0] = 01b) and VREFLO (ADREFM = 1b).

Target pins: AN0OO4, ANOO5, internal reference voltage, and temperature sensor output voltage
(Reference voltage (+) = VREFHO, Reference voltage (-) = VREFLO =0 V)

A/D conversion characteristics (AN004, AN005, internal reference voltage, and temperature sensor
output voltage) (2 of 2)

voltage

Parameter Symbol Min. Typ. Max. Unit Conditions
Conversion tCONV 2.125 — 39 us 10-bit 3.6V=<VCC=s
time resolution 55V
Target pin:
3.1875 — 39 us ANO004, ANOO5 27V<VCCs
55V
17 — 39 us 1.8V<sVCC=s
55V
57 — 95 us 16V<VCC=<
55V
2.375 — 39 us 10-bit 3.6V=<sVCCs=
resolution 55V
Target pin: - -
3.5625 — 39 us Internal 27V<VCCs=
reference 55V
17 — 39 us voltage,and |18y <vCcCs<
temperature 55V
sensor output
voltage
Zero-scale Ezs — — +0.25 %FSR 10-bit 1.8V<
error’ 17234 resolution VREFHO0 £ 5.5
VREFHO = \
5
— — +0.50 %FSR vee 16Vs
VREFHO < 5.5
V6
Full-scale Ers — — 10.25 %FSR 10-bit 1.8Vs
error 172°34 resolution VREFHO0 £5.5
VREFHO = \Y
5
— — +0.50 %FSR vee 16Vs
VREFHO0 £5.5
v'é
Integral ILE — — 2.5 LSB 10-bit 1.8Vs=
linearity resolution VREFHO0< 5.5
error 123 VREFHO = Y
*5
— — 5.0 LSB vee 16Vs<
VREFHO0 < 5.5
V6
Differential DLE — — +1.5 LSB 10-bit 1.8Vs<
linearity resolution VREFHO =£5.5
error'1°2°3 VREFHO = \
*5
— — +2.0 LSB vee 16Vs
VREFHO 5.5
v'e
Analog input VaIN 0 — VREFHO \% ANO004, ANO05
voltage N
Vegr'’ \% Internal reference voltage
(1.8V<VCC=55V)
VTmps2s | \% Temperature sensor output

(1.8V<VCC<55V)

Note 1. The Typ. value is an average value at TA = 25°C. The Max. value is an average value +3c at normal distribution.

Note 2. These values are the results of characteristic evaluation and are not checked for shipment.
Note 3. This value does not include the quantization error (+1/2 LSB).

Note 4. This value is indicated as a ratio (%FSR) to the full-scale value.

Note 5. When VREFHO < VCC, the maximum values are as follows.

R01DS0500EJ0100 Rev.1.00

Oct 29, 2025

RENESAS

Page 52 of 73

RAOE3 $iE& 2. BE4FH
] 2.38 A/D FEIR4FME (AN0O04. AN00S, HREBSEBEFIREEKBMEEBE) (22)
%M. 1.6 V<VREFHO<VCC <55\ VSS =0V, Ta =-40 to +85°C
Reference voltage range applied to the VREFHO (ADREFP[1:0] = 01b) and VREFLO (ADREFM = 1b).
BAR5IH): AN004. AN005. REISEBEMNIEEGFFRMEBE
_(BFBE(+) = VREFHO, & 8B%(-) = VREFLO=0V)
SBE RIE =\ BE, RAMRE, b7y KRR
s 1] {CONV 2.125 — 39 us 10 K533 3.6V =VCCs
= 55V
3.1875 — 39 us Biasll s |27V=vecs
’ 55V
17 — 39 ys 1.8V<VCCs
55V
57 — 95 us 1.6V <VCCs
55V
2.375 — 39 us 10 f 59 36V<sVCCs
= 55V
Br5IH:
3.5625 — 39 us NEpEE g; x <VCC<
17 — 39 us BEMEERE |18vsvCcCs
REEBRALBE |55V
ERE Ezs — — +0.25 %FSR 10 (L3 1.8V<
IR 1425354 R VREFH0 VREFH0 =5.5
= V
*5
— — +0.50 %FSR vee 16V=s
VREFHO0 £5.5
AS
] Efrs — — +0.25 %FSR 10 I3 1.8V<
$EIR*1#2%3%4 = VREFHO0 £5.5
VREFHO = \
*5
— — +0.50 %FSR vee 16Vs
VREFHO £5.5
V6
AL ILE — — 2.5 LSB 10 5334 1.8Vs
S # VREFHO VREFH0< 5.5
§HiZH %243 = \Y
*5
— — 5.0 LSB vee 16V<s
VREFHO0 <5.5
Ve
YAk DLE — — 1.5 LSB 10 fi 93 18V=<
& VREFHO VREFHO <5.5
R ] #2%3 = \
*5
— — +2.0 LSB vee 16Vs
VREFHO £5.5
AS
& A VAN 0 — VREFHO ANO004, ANO05
E .
VBaR ’ WNESEBE
(1.8V<VCC<55V)
Vrmps2s v REERBRLBE
(1.8V<VCC<55V)
SE1LHEEMERTA = 25°C. L 9FEE, RABERL3048FE,
. XLEHERFETENER, HERSNNREE,
S MEREIESHIRZE(1/2 LSB),
i 4. IWERRN(%FSR) SHRERENLE,
5E5. {VREFHO < VCC, B, & AEWT,
RO1DS0500EJ0100 ARZN 1.00 1RENESAS Page 52 of 73
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Note 7.

Table 2.

e Overall error: Add * 1.0 LSB to the maximum value when VCC = VREFHO.
o Zero-scale/full-scale error: Add £0.05%FSR to the maximum value when VCC = VREFHO.

e Integral linearity error and differential linearity error: Add £0.5 LSB to the maximum value when VCC = VREFHO.
Note 6. The listed value applies when the settings of the maximum and minimum conversion time values are respectively 57 ys and 95 ys.

See section 2.6.3. Temperature Sensor/Internal Reference Voltage Characteristics.

39 A/D conversion characteristics (AN021 to AN022)

Conditions: 1.6 V< VREFHO <VCC <£5.5V,VSS =0V, Ta =-40 to +85°C
Reference voltage range applied to the VREFHO (ADREFP[1:0] = 01b) and VREFLO (ADREFM = 1b).
Target pins: AN021 to AN022

RAOE3 $iE& 2. BEAFMH
@ SKIRZE: HVCC = VREFHOEY, 45+ 1.0 LSBIRMEIRKAE,
O EZIEFHZEIRE: HVCC = VREFHORT, 45+0.05%FSRINZEISZAIE,
O AN LMIIREF M A LMIRE: % VCC=VREFHO B, ¥+0.5LSB MMEIHKIE,
6. FrEER FRAMNER/NEIRIEES FIRE 957 usF195 pstviEin.
F7.802.637, RERRB/NTSEBEFNE.
= 2.39 A/D FIR4FHE (AN021 2 AN022)
%M. 1.6 VSVREFHO<VCC<5.5V,VSS=0V, Ta=-40ZE+85°C
Reference voltage range applied to the VREFHO (ADREFP[1:0] = 01b) and VREFLO (ADREFM = 1b).
Target pins: AN021 to AN022
_(BEEBE(+) = VREFHO, &£ B %(-) = VREFLO =0 V)
BE RIE =\ 2EE, RARE, =27y KR
fRIR RES 8 - 10 bE —
SEY AINL — 1.2 +5.0 LSB 10 f 934 1.8V<
IR 1423 2 VREFH0 VREFH0 < 5.5
= \
*5
— 1.2 8.5 LSB vee 16Vs
VREFHO £5.5
A
BN tCONV 2.125 — 39 Hs 10 75334 36VsVCCs
= 55V
3.1875 — 39 bs BS99 |27 V=vecs
' 55V
17 — 39 us 1.8V <VCC=
55V
57 — 95 us 1.6 V<VCCs
55V
ERE Ezs — — +0.35 %FSR 10 (L 1.8V<
IR 125354 & VREFH0 VREFH0 <5.5
= V
*5
— — +0.60 %FSR vee 16Vs
VREFHO0 <5.5
AS
Y] Efrs — — +0.35 %FSR 10 >3 1.8V=<
HiR* 124344 2 VREFHO VREFH0 <5.5
= \
*5
— — +0.60 %FSR vee 16Vs
VREFHO £5.5
A
A ILE — — +3.5 LSB 10 7534 1.8V<
L 2 VREFH0 VREFH0 <5.5
FEIR*142%3 = \%
*5
— — 16.0 LSB vee 1.6Vs
VREFHO0 <5.5
S
it DLE — — 2.0 LSB 10 75334 1.8V<
Z VREFH0 VREFHO0 £5.5
R ] #2%3 = \
*5
— — +2.5 LSB vee 16Vs
VREFHO0 £5.5
AS
KSR AR VAN 0 — VREFHO \Y; AN021, AN022
E

(Reference voltage (+) = VREFHO, Reference voltage (=) = VREFLO = 0 V)
Parameter Symbol Min. Typ. Max. Unit Conditions
Resolution RES 8 — 10 bit —
Overall AINL — 1.2 5.0 LSB 10-bit 1.8Vs
error 172*3 resolution VREFHO0 <£5.5
VREFHO = \
*5
— 1.2 +8.5 LSB vee 16Vs
VREFHO < 5.5
v'e
Conversion tCONV 2.125 — 39 us 10-bit 3.6V=sVCC=s
time resolution 55V
Target pin: - -
55V
17 — 39 us 1.8V<VCC=<
55V
57 — 95 us 16V=sVCC<
55V
Zero-scale Ezs — — +0.35 %FSR 10-bit 1.8V<
error 172734 resolution VREFHO £ 5.5
VREFHO = \
*5
— — +0.60 %FSR vee 16Vs
VREFHO0 £ 5.5
Ve
Full-scale Ers — — +0.35 %FSR 10-bit 1.8Vs
error’ 172°34 resolution VREFHO0 £5.5
VREFHO = \
*5
— — +0.60 %FSR vee 16Vs
VREFHO0 < 5.5
v'e
Integral ILE — — +3.5 LSB 10-bit 1.8V<
linearity resolution VREFHO £5.5
error*']*Z*3 VREFHO = V
*5
— — 16.0 LSB vee 16Vs<
VREFHO <5.5
Ve
Differential DLE — — 2.0 LSB 10-bit 1.8V=s
linearity resolution VREFHO0 < 5.5
error’172"3 VREFHO0 = \Y
*5
— — 2.5 LSB vee 16Vs
VREFHO0 < 5.5
V'e
Analog input VaIN 0 — VREFHO \Y ANO021, AN022
voltage
Note 1. The Typ. value is an average value at TA = 25°C. The Max. value is an average value +3c at normal distribution.

Note 2.
Note 3.
Note 4.
Note 5.

These values are the results of characteristic evaluation and are not checked for shipment.
This value does not include the quantization error (+1/2 LSB).

This value is indicated as a ratio (%FSR) to the full-scale value.

When VREFHO < VCC, the maximum values are as follows.

e Overall error: Add + 1.0 LSB to the maximum value when VCC = VREFHO.

R01DS0500EJ0100 Rev.1.00
Oct 29,

ENESAS
2025 /{

Page 53 of 73

S 1 BBEEETA = 25°C. I TFEHE, SAER+30LNTI9E,
2. XA RHMIRMANE R, HIEHKRENEEE.

3 ERBIEEWIRE(1/2 LSB),

i 4. MERTH(%FSR)SHERENLLE,

3¥5. VREFHO < VCCHY, \RXEWMT,

@ SRRz HVCC = VREFHORT, ¥+ 1.0 LSBHRINEIZKIE,

ROI1DS0500EJ0100 KEZK 1.00 RENESAS
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e Zero-scale/full-scale error: Add +0.05% FSR to the maximum value when VCC = VREFHO.
Integral linearity error/differential linearity error: Add +0.5 LSB to the maximum value when VCC = VREFHO.

Note 6. The listed value applies when the settings of the maximum and minimum conversion time values are respectively 57 ys and 95 ys.

Table 2.40

Reference voltage range applied to the VCC (ADREFP[1:0] = 00b) and VSS (ADREFM = 0b).
Target pins: AN00O, ANOO1, AN004, ANOO5, AN021, AN022, internal reference voltage'”, and temperature sensor output voltage™”
(Reference voltage (+) = VCC, Reference voltage (—) = VSS)

A/D conversion characteristics (AN000, AN001, AN004, AN005, AN021, AN022, internal reference
voltage, and temperature sensor output voltage) (1 of 2)

Conditions: 1.6 V<VCC<5.5V,VSS =0V, Ta =-40 to +85°C

RAOE3 #iB&R

2. B4

O BZE/FHZEIRE: HVCC = VREFHORY, ¥%+0.05%FSR MEIHAELE

OFADLMIREMIDEMIRE: & VCC=VREFHO 8%, ¥§+0.5 LSB MBIR A&,
i¥6: FRFMEER TRAMNS/NERITEEDBIEE 57 usF195 usiiE .

Parameter Symbol Min. Typ. Max. Unit Conditions
Resolution RES 8 — 10 bit —
Overall AINL — 1.2 7.0 LSB 10-bit 1.8V<
error 1723 resolution VREFH0 <5.5
\Y
— 1.2 +10.5 LSB 16V<
VREFH0 < 5.5
Ve
Conversion tCONV 2.125 — 39 us 10-bit 3.6V=sVCC=s
time resolution 55V
Target pin: -
ANO004, AN0O5, | 55V
17 — 39 us AN021, ANO22 | 18y <vCC <
55V
57 — 95 us 16V=<VCC=s
55V
2.375 — 39 us 10-bit 3.6V=sVCCs
resolution 55V
Target pin: - -
3.5625 — 39 us Internal 27V<VCC=s
reference 55V
17 — 39 s voltage,and |18y <vCcCs<
temperature 55V
sensor output
voltage
Zero-scale Ezs — — +0.60 %FSR 10-bit 1.8V<VCC=s
error 17234 resolution 55V
— — +0.85 %FSR 16V<VCCs
55V"5
Full-scale Ers — — +0.60 %FSR 10-bit 1.8V <VCC=<
error’ 172°34 resolution 55V
— — +0.85 %FSR 1.6V<VCC=<
55V
Integral ILE — — +4.0 LSB 10-bit 1.8V <VCC=s<
linearity resolution 55V
*1%2*3
error — — 6.0 LSB 1.6 V<VCC <
55V
Differential DLE — — +2.0 LSB 10-bit 1.8V<sVCC=s
linearity resolution 55V
PROwN
error — — 2.5 LSB 1.6V <VCC <
55V
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= 2.40 A/D BEIRSFME (AN000, ANO01, AN004, ANO05, AN0O21, AN022, REf&EHEMEEERB[MEAEE) 1/2)
£ 1.6V<VCC<55V VSS=0V Ta=-40 £+85°C
[ FF VCC (ADREFP[1:0] = 00b) ) #1 VSS (ADREFM= 0b) HI&E B E5EE
B¥R5IHI: AN000. ANOOI. ANO04, ANO05. ANO2I. AN022, KRERSEHE+7 MR EE RS MH BE7
(BEHE(+)=VCC, BEHBE(-)=VSS)
BE RIE =711\ YR, RARE, By KRR
fiRiR RES 8 — 10 LE —
SEH AINL — 1.2 +7.0 LSB 10 fi 934 18V<
R 11213 = VREFH0 5.5
\Y;
— 1.2 +10.5 LSB 16Vs
VREFH0 <5.5
V'S
40T tCONV 2.125 — 39 us 10 I 53 P4 3.6V=<VCCs
= 55V
3.1875 — 39 us Biaslil 01 |27v=vecs
AN004, AN0O5, | 9%V
17 — 39 us AN021, ANO22 | 18y <VvCC <
55V
57 — 95 us 1.6V<VCCs<
55V
2.375 — 39 us 10 f9> 3% 36V <VCCs
= 55V
3.5625 — 39 us B#5IH: 27V <VCC <
nipsE
55V
17 — 39 us BEMEEE |18vsvcCs
REWMHBE |55V
ERE Ezs — — +0.60 %FSR 10 (3% 1.8V<VCC<
EIR* 1 #2+3%4 b 55V
— — +0.85 %FSR 1.6V<VCC<
55V
2F Ers — — +0.60 %FSR 10 f 934 1.8V<VCC<
FEIR* 1424344 = 55V
— — +0.85 %FSR 1.6V<VCCs
55V
AL ILE — — +4.0 LSB 10 5334 1.8V<VCCs<
3 = 55V
§Eige 19273
— — 6.0 LSB 1.6V<VCCs
55V’
Y AL DLE — — 2.0 LSB 10 fI534% 1.8V<VCC=<
= 55V
$igH 14253 _ _ 25 LSB 1.6V<VCCs
55V
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RAOE3 Datasheet

2. Electrical Characteristics

Table 2.40

voltage, and temperature sensor output voltage) (2 of 2)

Conditions: 1.6 V<VCC <55V,VSS=0V, Ta=-40to +85°C

Reference voltage range applied to the VCC (ADREFP[1:0] = 00b) and VSS (ADREFM = 0b).
Target pins: AN00O, ANOO1, AN004, AN005, AN021, AN022, internal reference voltage'’, and temperature sensor output voltage™

(Reference voltage (+) = VCC, Reference voltage (-) = VSS)

A/D conversion characteristics (AN000, AN001, AN004, AN005, AN021, AN022, internal reference

Parameter Symbol Min. Typ. Max. Unit Conditions
Analog input | Vam 0 — vce v AN000, AN0O1, AN004, ANOOS5,
voltage ANO021, AN022
Vggr'™® \Y Internal reference voltage
(1.8V<VCC<55V)
VTmps25 © \% Temperature sensor output
voltage
(1.8V<VCC<55V)

Note 1. The Typ. value is an average value at TA = 25°C. The Max. value is an average value +3c at normal distribution.
Note 2. These values are the results of characteristic evaluation and are not checked for shipment.

Note 3. This value does not include the quantization error (+1/2 LSB).

Note 4. This value is indicated as a ratio (%FSR) to the full-scale value.

Note 5. The listed value applies when the settings of the maximum and minimum conversion time values are respectively 57 ys and 95 ps.

Note 6. See section 2.6.3. Temperature Sensor/Internal Reference Voltage Characteristics.
Note 7. If the internal reference voltage or temperature sensor output voltage is to be A/D converted, VCC must be at least 1.8 V.

Table 2.41

A/D conversion characteristics (AN000, AN004, AN005, AN021, AN022)

Conditions: 1.8 V< VREFHO<VCC <55V,VSS=0V, Ta=-40to +85°C

Reference voltage range applied to the VBGR (ADREFP[1:0] = 10b) and VREFLO (ADREFM = 1b).
Target pins: ANO0O, ANO04, ANOO5, AN021, AN022
(Reference voltage (+) = Vggr™®, Reference voltage (-) = VREFLO™ =0 V)

Parameter Symbol Min. Typ. Max. Unit Conditions
Resolution RES 8 bit —
Conversion time tCONV 17 — 39 us —
Zero-scale error'172"3™ Ezs — — +0.60 %FSR —
Integral linearity error'12"3 ILE — — +2.0 LSB —
Differential linearity error 1"2"3 DLE — — +1.0 LSB —
Analog input voltage VaIN 0 — Vger'® Y —

Note 1. The Typ. value is an average value at TA = 25°C. The MAX. value is an average value +30 at normal distribution.
Note 2. These values are the results of characteristic evaluation and are not checked for shipment.

Note 3. This value does not include the quantization error (+1/2 LSB).

Note 4. This value is indicated as a ratio (%FSR) to the full-scale value.
Note 5. See section 2.6.3. Temperature Sensor/Internal Reference Voltage Characteristics.
Note 6. e Zero-scale error: Add +0.35%FSR to the maximum value when reference voltage (-) = VREFLO.

e Integral linearity error: Add +0.5 LSB to the maximum value when reference voltage (-) = VREFLO.
e Differential linearity error: Add £0.2 LSB to the maximum value when reference voltage (—) = VREFLO.

2.6.2 A/D Converter Characteristics for Tp = -40 to +125°C

Table 2.42

Reference for the characteristics of the A/D converter

Input channel

Reference Voltage

Reference voltage (+) =
VREFHO
Reference voltage (-) =
VREFLO

Reference voltage (+) = VCC
Reference voltage (-) = VSS

Reference voltage (+) = Vggr

Reference voltage (-) =
VREFLO

ANO000, ANOO1, ANO04, AN00S

Refer to Table 2.43.

ANO021, AN022

Refer to Table 2.44.

Internal reference voltage
Temperature sensor output
voltage

Refer to Table 2.43.

Refer to Table 2.45.

Refer to Table 2.46.

RAOE3 #iE&R

2. BN

R 2.40 A/D FEI4HE (AN000. ANO01, AN0O04. ANO0S. ANO021. AN022, NESEBEIREERBMHBE) (22)

Zf%: 1.6V<VCC<55YV

VSS =0V, Ta =-40 to +85°C

Reference voltage range applied to the VCC (ADREFP[1:0] = 00b) and VSS (ADREFM = 0b).
Target pins: AN00O, ANOO1, AN0O04, AN005, AN021, AN022, internal reference voltage™, and temperature sensor output voltage™”

(BEHE(+)=VCC, BEHE(-)=VSS)
SEE RIE =11\ R mARE, BA5T KRR
AR VAN 0 — vcC \4 AN000. ANOOI. ANO04, ANOO5
E AN021, AN022
Veer™® v WNESEBE
(1.8V<VCC<55V)
V1mps2s © \ BEERSREHEBE

(1.8V<VCC<55V)

E 1 HBBERTA = 25°C. AN FIUE, KRAER+30LNFIHE,
A2 XEHERFIETENER, FIEHRNREE.
A3 MEAEIEEIRE(£1/2 LSB),

E 4. BRI N(%FSR) SHERENLE,
E5: FRAEER TRAR/MEEIBESFIRE 57 usFl9s5 pstIER.
X 6. BBIE 263 T, REERI/ANSEBETE,
F7. IMRASEBESHREERF A HEETEHRTA/DESR, NVCCHREDLN1.8 V.

%+ 2.41A/D HIR45E (AN000. AN004. AN00S. AN0O21. AN022)

£/%: 1.8 V<VREFHO<VCC<55V, VSS=0V. Ta=-40F+85°C

[ZF8F VBGR (ADREFP[1:0] = 10b) #] VREFLO (ADREFM= 1b) I&E 8B EEE,

B#r5I8): AN0O00. ANO004, AN0O5. ANO21, AN022
(BEHBE(+) = Vpor °, BEBE(-) = VREFLO® =0 V)

BE RIE = E3icH BKIRE, 85T KR
S RES 8 e —
i ATE) tCONV 17 — 39 us —
BREIRE1%2+3%4 Ezs — — +0.60 %FSR —
AP LEMIRE 123 ILE — — £2.0 LSB —
MR EMIRE 123 DLE — — £1.0 LSB —
RINBABE VaiN 0 - Vgor™® \Y —

1L BEERETA = 25°C. ANFE, RAER+3cIITFIIE,
. REHESFEITMNER, HIEHENNEEE.

A3 WERBIEEWIRE(E1/2 LSB),
T 4. WERTH(%FSR)SHERRE

X5 502637, IREERSE/RISE B ERFE,

BItLE,

6. @BZIEIRE: HSEHE(-) = VREFLOEY, 1§0.35%FSRINZIGRAIE.
O MIRE: HBSEHBE() = VREFLOKY, ¥5+0.5 LSBINZIRKIE,
OE=ENLKMIRE: HSEHBE(-) = VREFLO i, ¥$+0.2LSB MNBKKE,

2.6.2Ta = -40 to +125°Cy A/D $EiEES4HIL

R01DS0500EJ0100 Rev.1.00
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= 2.42 A/D RSS2 E
SEBFE
SERF(+) =
VREFHO SEHE(+) = Vger
SEBFE(-) = SEHF(+) = VCC SEHF(-) =
MAEE VREFLO SEHE(-) = VSS VREFLO
ANO000. ANOO1. AN004. ANOO5 |iBEZFIRK 2.43, BEREK 245, EERE 2.46,
AN021, AN022 EBEE 244,
RESE B EREERES BEIRE 243, —
MHBE
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RAOE3 Datasheet

2. Electrical Characteristics

Table 2.43

A/D conversion characteristics

Conditions: 2.4 V < VREFHO <VCC <5.5V,VSS =0V, Ta=-40to +125°C

Reference voltage range applied to the VREFHO (ADREFP[1:0] = 01b) and VREFLO (ADREFM = 1b).

Target pins: AN0OO4, ANOO5, internal reference voltage, and temperature sensor output voltage
(Reference voltage (+) = VREFHO, Reference voltage (-) = VREFLO =0 V)

voltage

Parameter Symbol Min. Typ. Max. Unit Conditions
Resolution RES 8 — 10 bit —
Overall AINL — 1.2 +3.5 LSB 10-bit 24V <
error' 1723 resolution VREFHO 5.5
VREFHO = Y
VCC'™
Conversion tCONV 2.125 — 39 us 10-bit 3.6V<VCCs
time resolution 55V
Target pin: < <
3.1875 — 39 us ANOO4, AN0O5 27V<VCC=s
55V
17 — 39 us 24V <sVCC=s<
55V
2.375 — 39 us 10-bit 3.6V<VCCs
resolution 55V
Target pin: < -
3.5625 — 39 us Internal 27V<sVCC=<
reference 55V
17 — 39 us voltage,and |24 v <vCC <
temperature 55V
sensor output
voltage
Zero-scale Ezs — — +0.25 %FSR 10-bit 24V <
error 17234 resolution VREFH0 £5.5
VREFHO = Y,
VCC'®
Full-scale Ers — — +0.25 %FSR 10-bit 24V <
error 17234 resolution VREFHO0 £5.5
VREFHO = \Y
VCC'®
Integral ILE — — +2.5 LSB 10-bit 24V<
linearity resolution VREFHO 5.5
error’1°2°3 VREFHO0 = \
VCC'™®
Differential DLE — — +1.5 LSB 10-bit 24V<
linearity resolution VREFHO 5.5
error’ 123 VREFHO = Y
VCC'™
Analog input VaIN 0 — VREFHO \% ANO004, ANO05
voltage N
Vagr'® \Y Internal reference voltage
V1mps2s © \% Temperature sensor output

RAOE3 $iE& 2. BE4FH
R 243 A/D EESE
£f#: 24V <VREFHO<VCC <55V, VSS=0\ Ta=-40F+125°CEE B EEEMATF VREFHO (A
DREFP[1:0] = 01b) #1 VREFLO (ADREFM= 1b),
BHRSIH#: AN004. AN00S. HWEPESEHBERELRBMLBE (8FBE(+) = VREFHO, &8
JE(=) = VREFLO = 0 V) \
B & B\, ®m, BARE. |27 KR
Rk RES 8 — 10 e —
2EH AINL — 1.2 +3.5 LSB 10 1433 24V<s
FEIRH1#2%3 % VREFH VREFHO <5.5
0=VCC*5 v
AT tCONV 2.125 — 39 s 10 75334 3.6V<sVCCs
= 55V
3.1875 — 39 us Biasil 005 |27 V=vecs
’ 55V
17 — 39 us 2.4V <VCCs
55V
2.375 — 39 us 10 5334 36V=sVCCs
= 55V
3.5625 _ 39 us B 2.7V <VCC <
nESE
55V
17 — 39 us BEMEEE |24vsvcecs
REERALBE |55V
ERE Ezs — — +0.25 %FSR 10 (L5338 24Vs
ER 1424354 % VREFH VREFHO 5.5
0=VCC*5 v
2E Ers — — +0.25 %FSR 10 fi 93 24V<
SHIR*1#243%4 # VREFHO VREFHO £5.5
= V
VCC™s
oAy ILE — — 25 LSB 10 1544 24V <
(i3 # VREFHO0 VREFHO0 <5.5
FEIR*1+2%3 = \%
VCC™
Mot DLE — — +1.5 LSB 10 L35 24V<
# VREFH VREFHO <5.5
#5273 0=VCC*5 v
SR AES VAN 0 — VREFHO AN004, AN005
E .
Vaer'™® v RESEBE
Vimps2s \ BEARSBRLEE

Note 1. The Typ. value is an average value at TA = 25°C. The Max. value is an average value +3c at normal distribution.

Note 2. These values are the results of characteristic evaluation and are not checked for shipment.
Note 3. This value does not include the quantization error (+1/2 LSB).

Note 4. This value is indicated as a ratio (%FSR) to the full-scale value.

Note 5. When VREFHO < VCC, the maximum values are as follows.
e Overall error: Add +1.0 LSB to the maximum value when VCC = VREFHO.
e Zero-scale/full-scale error: Add +0.05%FSR to the maximum value when VCC = VREFHO.

e Integral linearity error and differential linearity error: Add +0.5 LSB to the maximum value when VCC = VREFHO.
Note 6. See section 2.6.3. Temperature Sensor/Internal Reference Voltage Characteristics.

R01DS0500EJ0100 Rev.1.00
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1 BEERTA = 25°C. AMTI9(E, KRAER+3cLHTIIE,

2 O XEHERFETENER, HIEHENNEEE.

A3 MEREESHIRE(1/2 LSB),

T 4. WERTN(%BFSR)SHEREMLLER,
3E5. HVREFHO < VCCHY, & XEIUT,

@ SVAIRZE: ¥ VCC=VREFHO B, ¥%+1.0 LSBHMBIRAME,

O TZEHZEIRE: HVCC = VREFHORY, 45+0.05%FSRINEIZAE,

O LIREMMALMIRE: & VCC=VREFHO Y, ¥$+0.5 LSBINEIZKIE.
T 6. ESE 263 W, REERIABSETBEFIE.
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RAOE3 Datasheet 2. Electrical Characteristics RAOE3 #iE 3% 2. EBS4EIE

Table 2.44 A/D conversion characteristics (AN021 to AN022) x 2.44A/D EEHEME (AN021 Z AN022)
Conditions: 2.4 V< VREFHO < VCC <55V, VSS =0V, Ta =-40 to +125°C Zf%: 24V <VREFHO<VCC=<55V,VSS=0V, Ta=-40E+125°C
Reference voltage range applied to the VREFHO (ADREFP[1:0] = 01b) and VREFLO (ADREFM = 1b). 2% 8 ESEEMNATF VREFHO (ADREFP[1:0] = 01b) 1 VREFLO (ADREFM= 1b),
Target pins: AN021 to AN022 BFR5I5: ANO21 = AN022
(Reference voltage (+) = VREFHO, Reference voltage (-) = VREFLO =0 V) (Reference voltage (+) = VREFHO, Reference voltage (-) = VREFLO =0 V)
Parameter Symbol Min. Typ. Max. Unit Conditions EE SUTF B\, E3.08 BARE, BT ®oR
Resolution RES 8 — 10 bit — fRR RES 8 — 10 S —
Overall AINL — 1.2 5.0 LSB 10-bit 24Vs 2HEH AINL — 1.2 $5.0 LSB 10 193 24Vs
error 1723 resolution VREFHO0 =5.5 FEIR*1%2%3 % VREFH VREFHO <£5.5
VREFHO = v 0=VCC*5 v
vce'
Conversion tCONV 2.125 — 39 us 10-bit 36V<=<VCCs 140 tCONV 2.125 — 39 s 10 L334 36V<VCCs
time resolution 55V b 55V
Target pin: — .
3.1875 — 39 us ANGo1 ANO22 |27 VSVCC < 3.1875 — 39 us Bl 099 |27 V=vecs
’ 55V ' 55V
17 — 39 us 24V<=sVCCs< 17 — 39 us 24V<sVCCs<
55V 55V
Zero-scale Ezs — — +0.35 %FSR 10-bit 24Vs ERE Ezs — — +0.35 %FSR 10 S5 24Vs
error 17234 resolution VREFHO = 5.5 FEIRH1#2#3%4 % VREFH VREFH0 5.5
VREFHO = v 0=VCC*5 v
vce'
Full-scale Ers — — +0.35 %FSR 10-bit 24Vs & Ers — — +0.35 %FSR 10 193 24Vs
error 172"3"4 resolution VREFHO0 =5.5 FRIR*1%2%3%4 % VREFH VREFHO0 5.5
VREFHO = v 0=VCC*5 v
vce's
Integral ILE — — 3.5 LSB 10-bit 24V < gAY ILE — — 3.5 LSB 10 1935 24V<
linearity resolution VREFHO0 <5.5 IRE e qrpe3 & VREFH VREFHO =5.5
error'1°2°3 VREFHO = v 0=VCCs v
vce's
Differential DLE — — +2.0 LSB 10-bit 24Vs it DLE — — +2.0 LSB 10 RI53 3% 24Vs
linearity resolution VREFHO0 <5.5 & VREFH VREFHO < 5.5
error 1723 VREFHO = \ IR 19243 0=VCC*5 v
vce's
Analog input VaIN 0 — VREFHO \Y ANO021, AN022 SIS VaIN 0 — VREFHO \Y, ANO021, AN022
voltage =
Note 1. The Typ. value is an average value at TA = 25°C. The Max. value is an average value +30 at normal distribution. S 1. BEMEETA = 25°C. RFEIYE, RAES+300TFI9E,
Note 2. These values are the results of characteristic evaluation and are not checked for shipment. 2 X EEMERIFIITENE R, HIEHKITIIeEE,
Note 3. This value does not include the quantization error (+1/2 LSB). SE3UMERRESWIZE(+1/2 LSB),
Note 4. This value is indicated as a ratio (%FSR) to the full-scale value. i 4. IHERTR(%FSR) SHERENE,
Note 5. When VREFHO < VCC, the maximum values are as follows. $%5. Y VREFHO < VCC, B, S AEIT,
e Overall error: Add +1.0 LSB to the maximum value when VCC = VREFHO. O S{RiRE: VCC = VREFHORY, ¥§+1.0LSB MNEIGRAE.,
e Zero-scale/full-scale error: Add +0.05%FSR to the maximum value when VCC = VREFHO. OEBZIE/FHZEIRE: HVCC = VREFHOBY, 15+0.05%FSRINEIGRAIE.
o Integral linearity error and differential linearity error: Add 0.5 LSB to the maximum value when VCC = VREFHO. O MIRENM AL IMIRE: ¥ VCC= VREFHO B¢, ¥$+0.5LSB MEIHGAE.,
Table 2.45 A/D conversion characteristics (1 of 2) * 2.45 A/D BRI (12)
Conditions: 2.4V <VCC<5.5V,VSS=0V, Ta=-40to +125°C £ 24V <VCC<55V,. VSS=0V. Ta=-40 E+125°C
Reference voltage range applied to the VCC (ADREFP[1:0] = 00b) and VSS (ADREFM = 0b). MAF VCC &£ 8 EEE (ADREFP[1:0] = 00b) 1 VSS(ADREFM = 0b) ,
Target pins: ANO0O, AN0O01, AN0O04, AN0OO5, AN021, AN022, internal reference voltage, and temperature sensor output voltage B#R51H: AN000. ANOOI. AN004, ANO05S. ANO21. AN022, NEf&EBENIREERBALBE
(Reference voltage (+) = VCC, Reference voltage (-) = VSS) (BEHE(+)=VCC, BEHE(-)=VSS)
Parameter Symbol Min. Typ. Max. Unit Conditions el ST =\ E 30 BARE, BT ®R
Resolution RES 8 — 10 bit — fRR RES 8 — 10 S —
Overall AINL — 1.2 7.0 LSB 10-bit 24Vs 2HEH AINL — 1.2 +7.0 LSB 10 5334 24Vs
error’ 1723 resolution VREFHO < 5.5 FHIR*192%3 = VREFHO < 5.5
\Y \Y,
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RAOE3 Datasheet

2. Electrical Characteristics

Table 2.45 A/D conversion characteristics (2 of 2)

Conditions: 2.4V <VCC<55V,VSS =0V, Ta =-40 to +125°C
Reference voltage range applied to the VCC (ADREFP[1:0] = 00b) and VSS (ADREFM = 0b).

Target pins: ANOOO, ANOO1, AN004, AN005, AN021, AN022, internal reference voltage, and temperature sensor output voltage

(Reference voltage (+) = VCC, Reference voltage (-) = VSS)

Parameter Symbol Min. Typ. Max. Unit Conditions
Conversion tCONV 2.125 — 39 us 10-bit 3.6V=sVCC=s
time resolution 55V
Target pin:
3.1875 — 39 us ANO000, ANOOT, 27V<VCCs
ANO04, AN0O5, | 53V
17 — 39 us AN021, ANO22 | 2 4 v < vCC <
55V
2.375 — 39 us 10-bit 3.6V=<sVCCs
resolution 55V
Target pin:
3.5625 — 39 us Internal 27V<VCCs<
reference 55V
17 — 39 us voltage,and |24 v <vCC <
temperature 55V
sensor output
voltage
Zero-scale Ezs — — +0.60 %FSR 10-bit 24V<VCC<
error 172°3"4 resolution 55V
Full-scale Ers — — +0.60 %FSR 10-bit 24V<sVCCs
error 172°3%4 resolution 55V
Integral ILE — — 4.0 LSB 10-bit 24V s
linearity resolution VREFH0 < 5.5
error 123 v
Differential DLE — — 2.0 LSB 10-bit 24V <
linearity resolution VREFHO 5.5
error 123 \Y
Analog input VaIN 0 — VCC \% ANO0O, ANOO1, ANO04, ANOO5,
voltage ANO021, AN022
VBGR*s \Y Internal reference voltage
VTMmps25 > \Y Temperature sensor output
voltage

Note 1. The Typ. value is an average value at TA = 25°C. The Max. value is an average value +3c at normal distribution.
Note 2. These values are the results of characteristic evaluation and are not checked for shipment.

Note 3. This value does not include the quantization error (+1/2 LSB).

Note 4. This value is indicated as a ratio (%FSR) to the full-scale value.

Note 5. See section 2.6.3. Temperature Sensor/Internal Reference Voltage Characteristics.

Table 2.46 A/D conversion characteristics (AN000, AN004, AN005, AN021, AN022)

Conditions: 2.4 V< VREFHO < VCC <55V,VSS =0V, Ta = -40 to +125°C

Reference voltage range applied to the VBGR (ADREFP[1:0] = 10b) and VREFLO (ADREFM = 1b).
Target pins: AN0O0O, AN004, AN005, ANO21, AN022

(Reference voltage (+) = Vggr™®, Reference voltage (-) = VREFLO™ = 0 V)

Parameter Symbol Min. Typ. Max. Unit Conditions
Resolution RES 8 bit —
Conversion time tCONV 17 — 39 us —
Zero-scale error'172"3™ Ezs — — +0.60 %FSR —
Integral linearity error'12"3 ILE — — +2.0 LSB —
Differential linearity error 1"2"3 DLE — — +1.0 LSB —
Analog input voltage VaIN 0 — Vger'® Y —

Note 1. The Typ. value is an average value at TA = 25°C. The Max. value is an average value +3c at normal distribution.
Note 2. These values are the results of characteristic evaluation and are not checked for shipment.
Note 3. This value does not include the quantization error (+1/2 LSB).

R01DS0500EJ0100 Rev.1.00
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2. BN

2 2.45 A/D B4 (22)

£ 24V<VCC<55\ VSS=0V Ta=-40 B+125°C
FFF VCC B EHBEEE (ADREFP[1:0] = 00b) %1 VSS(ADREFM = 0b) .

B4R5IH1: AN000. ANOO1. AN004. AN005. ANO21. AN022. WEISEHEFEEEHRALBE (BEF8BE(+) = VCC, SEBE(

-)=VSS) .
BE RIE =N BE, RAMRE, b7y KRR
SE3 AT ] tCONV 2.125 — 39 us 10 75344 3.6V<VCCs<
= 55V
B4r5|H:
3.1875 — 39 us ANOGO. ANOO1, |27 VSVCC =
AN004, AN0O5, | 95V
17 — 39 us AND21, ANO22 |5 4 v < VCC <
55V
2.375 — 39 us 10 f 934 3.6V=<VCCs
= 55V
3.5625 — 39 us Eﬁgzﬂéﬂ 2.7V<VCC<
or= 55V
17 — 39 us BEMEE® |24VsvVCCs
RERMHBE |55V
ERE Ezs — — +0.60 %FSR 10 I 3% 24V<VCC<
FEIR* 142354 = 55V
HERIRE Ers — — +0.60 %FSR 10 SI5 34 24V=sVCCs
#172:34 x 5.5V
AL ILE — — +4.0 LSB 10 5334 24V<
" = VREFHO 5.5
FEIR* %253 \Y
it DLE — — +2.0 LSB 10 5334 24Vs
= VREFHO 5.5
FEIRH1%2%3 \Y
U] VaIN 0 — \yele \ AN000, ANOO1. AN004. ANO05
E AN021, AN022
VBGr® v RESEBE
Vrmps2s® v REERSRRHEBE

E 1 HBBERTA = 25°C. ANFIUE, RAER+30LNFIHE,
2. XEHERFEITMIER, HIEHENNEERE.

3 MEAEEEIRE(£1/2 LSB),

* 4. IEMSHERELER (%FSR) &R,

E5. 5052637, REERI/NBSEBERE.

% 2.46A/D HIRIFIE (AN000. AN004. AN00S. AN0O21. AN022)
{4 2.4V <VREFHO<VCC<5.5V,VSS=0V, Ta=-40E+125°C

[ AT WBB® RAPRBRELFD] 01Cb) B VREN R ERDREABRIEF 8Z%51 BIEEE 68 %50 E

B#R5IH#1: AN000. ANO0O4, ANO005. ANO21. ANO022
(BEBE+) = Ver®, BEHE(-) = VREFLO®=0V))

e SIE B\, 3 |BARE., |2 KR
fRR RES 8 - _
i ATE) tCONV 17 — 39 us —
EREIRE 1234 Ezs — — +0.60 %FSR —
ROLMIRE 123 ILE — — 2.0 LSB —
MO HMIRE 1213 DLE — — £1.0 LSB —
BIEABE VAN 0 - Vaer'® \% —

7 1 BEERTA = 25°C. ANFE, RAER+30NFIYE,

Note 2. These values are the results of characteristic evaluation and are not checked for shipment.

3 NERBIEEWIRE(£1/2 LSB),
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RAOE3 Datasheet 2. Electrical Characteristics RAOE3 #iE3% 2. B HEME

Note 4. This value is indicated as a ratio (%FSR) to the full-scale value. i 4. WEISHERRELLER (%FSR) XK,
Note 5. See section 2.6.3. Temperature Sensor/Internal Reference Voltage Characteristics. F5.82M52637, BEERRER/NPSEDEIFY,
Note 6. e Zero-scale error: Add 0.35%FSR to the maximum value when reference voltage (=) = VREFLO. 6. OBZIEIRE: HSEHE(-) = VREFLOEY, 1§0.35%FSRINZIZRAIE,
e Integral linearity error: Add +0.5 LSB to the maximum value when reference voltage (-) = VREFLO. OFADLMIRE: HSEHE(-) =VREFLO BY, ¥+0.5LSB MEIZXE,
o Differential linearity error: Add £0.2 LSB to the maximum value when reference voltage (-) = VREFLO. O ENHMIRE: HSEHE(-) = VREFLO B, $§+0.2LSB MEIHZRKAE,
2.6.3 Temperature Sensor/Internal Reference Voltage Characteristics 2.6.3 REERE/ NS EREFE
Table 2.47 Temperature sensor/internal reference voltage characteristics % 247 BEERB/NESEHBEFY
Conditions: 1.8 V<VCC<55V,VSS=0V, Ta=-40 to +125°C Z: 1.8V<VCC<55V,VSS=0V, Ta=-40 E+125°C
Parameter Symbol Min. Typ. Max. Unit Test conditions CE ‘ RIAE =7\ E3i0 BXIRE, -5 plhne=10d
Temperature sensor output voltage VTMmPs2s — 1.05 — \ at=25°C EEERREHEE | VTMmPs25 — 1.05 — \% at=25°C
Internal reference voltage VBGR 1.40 1.48 1.56 \ — AL EBE VBGR 1.40 1.48 1.56 \ —
Temperature coefficient FvTmPs — -3.3 — mV/°C — SEERE FvTmps — -3.3 — mV/°C —
Operation stabilization wait time tamp 5 — — us — BT ESS0YE 7 5 — — VS —
2.6.4 POR Characteristics 2.6.4 POR4F 4
Table 2.48  POR characteristics 2R 2.48 POR 4$¥1E
Conditions: VSS =0V, Ta = -40 to +125°C Z{. VSS=0V, Ta=-40F+125°C
Parameter Symbol Min. Typ. Max. Unit Test Conditions SGE RYE B\, AR BRAIRE, |H$iT i =244
Detection voltage VPOR 1.43 1.50 1.57 Vv — K B R VPOR 1.43 1.50 1.57 % —
VPDR VPDR
Minimum pulse width™! TPW 300 — — s — BB E 1 TPW 300 — — ps —
Note 1. This width is the minimum time required for a POR reset when VCC falls below VPDR. This width is also the minimum time required E1: WEBEAVCCIET VPDRISPORENMN FAENR/NITE, BEHEERESFNER T, HiBETIREHOCOCR.HCSTOPA{E LEF R F0T5h

for a POR reset from when VCC falls below 0.7 V to when VCC exceeds VPOR in the Software standby mode or while the main

- a5 N B e B B
system clock is stopped through setting HOCOCR.HCSTOP bit. BF, MVCCIETF0.7 VEIVCCHBIZ VPORZ [BIPORE N FRERISH/\ITE,

Trw Tew

Supply voltage (VCC) BIREBE (VCe)

VPOR VPOR
VPDROr 0.7 V -=-=-=---=-=------- VPDROF 0.7V === mmmmmmmmm e 2
Figure 2.31  Minimum VCC pulse width 2.31 &/ VCC B EE
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2. Electrical Characteristics

2.6.5

Table 2.49

LVD Characteristics

LVDO characteristics

Conditions: VPDR<VCC <5.5V,VSS =0V, Ta = -40 to +125°C

Parameter Symbol | Min. Typ. Max. Unit Test Conditions
Detection voltage Supply voltage level Vdeto_0 3.84 3.96 4.08 \% The power supply voltage is rising.
3.76 3.88 4.00 \% The power supply voltage is falling.
Vdeto_1 2.88 2.97 3.06 \% The power supply voltage is rising.
2.82 291 3.00 \Y The power supply voltage is falling.
Vdeto_2 2.59 2.67 2.75 \% The power supply voltage is rising.
2.54 2.62 2.70 \% The power supply voltage is falling.
Vdeto_3 2.31 2.38 2.45 \% The power supply voltage is rising.
2.26 2.33 2.40 \% The power supply voltage is falling.
Vdeto_4 1.84 1.90 1.95 \% The power supply voltage is rising.
1.80 1.86 1.91 \Y The power supply voltage is falling.
Vdeto_5 1.64 1.69 1.74 \Y The power supply voltage is rising.
1.60 1.65 1.70 \% The power supply voltage is falling.
Minimum pulse width tLwo 500 — — us —
Detection delay time tdeto — — 500 us —
Table 2.50 LVD1 characteristics (1 of 2)
Conditions: VPDR <VCC <5.5V,VSS =0V, Ta = -40 to +125°C
Parameter Symbol | Min. Typ. Max. Unit Test Conditions
Detection voltage Supply voltage level Vdet1 0 4.08 4.16 4.24 \% The power supply voltage is rising.
4.00 4.08 4.16 \% The power supply voltage is falling.
Vdett_1 3.88 3.96 4.04 Vv The power supply voltage is rising.
3.80 3.88 3.96 \Y The power supply voltage is falling.
Vdet1 2 3.68 3.75 3.82 \% The power supply voltage is rising.
3.60 3.67 3.74 \% The power supply voltage is falling.
Vdet1 3 3.48 3.55 3.62 \Y The power supply voltage is rising.
3.40 3.47 3.54 \Y The power supply voltage is falling.
Vdet1_4 3.28 3.35 3.42 \% The power supply voltage is rising.
3.20 3.27 3.34 \% The power supply voltage is falling.
Vdet1 5 3.07 3.13 3.19 \Y The power supply voltage is rising.
3.00 3.06 3.12 \% The power supply voltage is falling.
Vdet1_6 2.91 2.97 3.03 \% The power supply voltage is rising.
2.85 2.91 297 \Y The power supply voltage is falling.
Vet1 7 2.76 2.82 2.87 \Y The power supply voltage is rising.
2.70 2.76 2.81 \% The power supply voltage is falling.
Vdet1 8 2.61 2.66 2.71 \Y The power supply voltage is rising.
2.55 2.60 2.65 \Y The power supply voltage is falling.
Vdet1_9 2.45 2.50 2.55 \% The power supply voltage is rising.
2.40 2.45 2.50 Vv The power supply voltage is falling.
Vdet1_A 2.35 2.40 2.45 \% The power supply voltage is rising.
2.30 2.35 2.40 \% The power supply voltage is falling.
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RAOE3 ##EZ& 2. BS4F
2.6.5LVD4F 1%
2+ 2.49LVDO $$iE
£Z{: VPDRSVCCs5.5V, VSS=0V, Ta=-40%F+125°C
BE RIE B\, |XB, |BXR |#x MR
R E BB ESR Vaew o |384 |39 |Hes |V B EIEE E 7
3.76 3.88  |4.00 Vv B B R E7E IR,
Vdeto_1 2.88 297 3.06 \ BRBEEE LT,
2.82 2.91 3.00 v B R IETE T,
Vdeto 2 | 2.59 2.67 2.75 \ BREBEIEFE LT,
2.54 2.62 2.70 Vv BB B R 72 IR,
Vdeto 3 | 2.31 2.38 245 v BiRBEERELF,
2.26 2.33 2.40 v B B R IETE TI%,
Vaeto s |1.84 1.90 1.95 v BREBEIESE LT,
1.80 1.86 1.91 Vv B B B R 7 FEE.
Vaeto 5 | 1.64 1.69 1.74 v iR EIEELEF.
1.60 1.65 1.70 Vv B B R 7 TRE.
RINKDEE tiwo 500 - — Hs -
16 M ZE R BY 8] taeto — — 500 s —
R 2.50LVD1 $$E (1/2)
Z{: VPDRSVCC<5.5V, VSS=0V, Ta=-40%F+125°C
BE RIE =B, |XEB, |[RXR 2% MR
RWEE B ESR Voo |408  |416  |Ba4 |V R EEAE L7,
400 [408 416 |V BEE EEE TRE,
Vdet1_1 |3.88 3.96 4.04 v HREBEERE EF,
380 |388 (396 |V R AR EAE T,
Vaet1 2 |3.68  [3.75  |3.82 |V BiFEBEEE L.
360 [367 [374 |V BEE EEE T,
Vdet1 3 |3.48 3.55 3.62 \% BREBEEE EF,
340  |347 |354 |V B EIEE T,
Vdet1 4 [3.28 3.35 3.42 \ HREBEESE LT
320 [327 [334 |V BE s EEE L,
Vdet1 s | 3.07 3.13 3.19 \% BiRBEERE L.
3.00 306 [312 |V R R IETE FhE.
Vdet1 6 |2.91 2.97 3.03 \ BIRBEERE L,
285|291 |297 |V R FEEAE T
Vdet1_7 |2.76 2.82 2.87 \% HiRBEEE L.
270 |276  |2.81 Vv HEE EEE T,
Vdet1 s |26 266 271 v BiFBEEE L,
255 260 |265 |V BB EEE T,
Vdet1_9 [2:45 2.50 2.55 \4 HREBEEE LT
240 |245 250 |V BEE EEE T,
Vdet1 A |2.35 240 2.45 \% HREBEEE LT
230 235 240 |V BB R IETE FhE,
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Table 2.50 LVD1 characteristics (2 of 2)
Conditions: VPDR<VCC <5.5V,VSS =0V, Ta =-40 to +125°C

Parameter Symbol | Min. Typ. Max. Unit Test Conditions
Detection voltage Supply voltage level Vdet1 B 2.25 2.30 2.34 \% The power supply voltage is rising.
2.20 2.25 2.29 \Y The power supply voltage is falling.
Vdet1 ¢ 215 2.20 2.24 \Y The power supply voltage is rising.
2.10 2.15 2.19 \% The power supply voltage is falling.
Vdet1 D 2.05 2.09 2.13 Vv The power supply voltage is rising.
2.00 2.04 2.08 \Y The power supply voltage is falling.
Vdet1 E 1.94 1.98 2.02 \% The power supply voltage is rising.
1.90 1.94 1.98 \% The power supply voltage is falling.
Vdet1 F 1.84 1.88 1.91 \Y The power supply voltage is rising.
1.80 1.84 1.87 \Y The power supply voltage is falling.
Viet1 10 |1.74 1.78 1.81 \% The power supply voltage is rising.
1.70 1.74 1.77 \Y The power supply voltage is falling.
Vdet1_11 1.64 1.67 1.70 \Y The power supply voltage is rising.
1.60 1.63 1.66 \% The power supply voltage is falling.
Minimum pulse width tLwi 500 — — us —
Detection delay time tget — — 500 us —
LVD1 detection voltage stabilization time ta(E-A) — — 1500 us —
(after changing the LVD1 detection voltage)
Supply voltage (VCC) >
twn
Vdetn
T
Time
tdetn i tdetn i
LVD reset signal |
pete \ /
Note: n=0,1
Figure 2.32 Voltage detection circuit timing
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RAOE3 #iE%& 2. BE4FH
R 2.50LVD1 $HE (2/2)
Z{f: VPDR<VCC<55VVSS=0 V.Ta=-40F+125°C
SEE RAE =N, [HE, |RAR |Ex KR
M EBE HEBBESR Vet1 B |2.25 2.30 e \Y BIRBEEELFH,
2.20 2.25 2.29 \% BREBEIEE &,
Vget1 ¢ |2.15 2.20 224 \Y BB EEE LT,
210 2.15 219 \ EBiEER EIEE R,
Vdett_p |2.05 2.09 213 \Y BIRBEEELH,
2.00 2.04 2.08 \% BREBEIETE NRE,
Vget1 £ | 1.94 1.98 2.02 \Y BiREEEELF.
1.90 1.94 198 |V B BB EEE TR,
Vdet1 F | 1.84 1.88 1.91 \% BiRBEERE EF.
1.80 1.84 1.87 \% EREEIETE FE,
Vdet1_ 10 |1.74 1.78 1.81 \Y BB EEELF.
1.70 1.74 1.77 \ BB EIE7E FRE,
Vdet1_11 | 1.64 1.67 1.70 \ HBiRBEEE L.
1.60 1.63 1.66 \ EBEER EIEE R,
RMKDEE twi 500 — — Hs —
1M ZE R BY 8] taett — — 500 s —
LVDIE N B ERRENE (BRELVDIEMEE | tdE-A) — — 1500 | us —
=)
BIREBE (VCC) 7
town
Vdetn
T
B8
tdetn i tdetn i
Note: n=0,1
2.32 BEIEN BRI
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2.6.6 Power Supply Voltage Rising Slope Characteristics 2.6.6 BB E A =45
Table 2.51 Power supply voltage rising slope characteristics % 2.51 BiEEE AR RIS
Conditions: VSS =0V, Ta = -40 to +125°C Z{k: VSS =0V, Ta=-40F8+125°C
Parameter Symbol Min. Typ. Max. Unit Test Conditions SEE S U\ E 308 BRARE, |Bx pling=dtS
Power supply voltage rising slope Svee — — 54 V/ms — R E AR Svece — — 54 NE )2 —
Note:  Make sure to keep the internal reset state by the LVDO circuit or an external reset until VCC reaches the operating FE: £0EE LVD0 BIESmIMNBEMIRIFRBELIRT, HE VCC IEREIRHRSM PRI T EREEHE,
voltage range shown in AC characteristics.
2.7 RAM Data Retention Characteristics 2.7 RAM EUiEFREFS5M
Table 2.52 RAM data retention characteristics + 2.52 RAM ¥UE{REFISM
Conditions: VSS =0V, Ta = -40 to +125°C Z{E: VSS =0V, Ta=-40ZFE+125°C
Parameter Symbol Min. Typ. Max. Unit Test Conditions SEE E-¥nd -1\ E3iU BEAIRE, |Hx R4
Data retention supply voltage VceDpr 1.43™ — 5.5 V — KR (RISt BB E Vcebr 1.43" — 5.5 \% —
Note 1. This voltage depends on the POR detection voltage. When the voltage drops, the data in RAM are retained until a POR is applied, 1 W EBURTFPORIMEBE, HBETEI, RAMBPHEIESEE, HIEMEMPORIZEIE, [EPORIZBIEEEIBASHIRE,

but are not retained following a POR.

BEFIART BRIFIR

U Software Standby mode Operation mode

RAM data retention ——— RAM #UE{RER y

VvCC VvCC
T VCCDR t VCCDR
Software standby instruction execution R RIESHIT
Software standby release signal / RESNERIES (PEIEXK) i
(interrupt request) / /
) ).
{ 1
Figure 2.33 RAM data retention 2.33 RAM ¥R (RiF
2.8 Flash Memory Programming Characteristics 2.8 INTFYRIZHFIE
Table 2.53 Flash memory programming characteristics x 2.53 NERESE
Conditions: 1.8 V<VCC <55V,VSS =0V, Ta =-40 to +125°C ZMH- 18V<VCC<55V. VSS=0V Ta=-40 E+125°C
Parameter Symbol Min. Typ. Max. Unit Test Conditions BE RIE =N\ E-3il N BARE, | BT i =44
CPU/peripheral hardware clock frequency loLk 1 — 32 MHz — CPU/4MEITE{4E B Eh R loLk 1 — 32 MHz —
Number of code flash rewrites™ "2 "3 Cerwr 10000 — — Times Retained for 10 years RIGINEES RE1 *2 *3 i 10000 — — (IR | 1RZ810E
Ta =85°C Ta=85°C
Y
1000 — — Retained for 20 years 1000 — — FET20E
Ta =85°C Ta=85°C
Note 1. 1 erase + 1 write after the erase is regarded as 1 rewrite. The retaining years are until next rewrite after the rewrite. F1LIBBREBAREMNIRES, (REBHRETXAXESHIE,
Note 2. The listed numbers of times apply when using the flash memory programmer and self-programming. s 2. P8 REOE B F ERINFEREIZESENBTRENE R,
Note 3. These are the characteristics of the flash memory and the results obtained from reliability testing by Renesas Electronics 3. X2 RNEFENFE R IETEE FR S E TNt FEN s
Corporation.
Table 2.54 Code flash memory characteristics (1 of 2) 254 KBAEISE (12)
Conditions: 1.8V <VCC 5.5V, VSS =0V, Ta = -40 to +125°C £ 1.8VS VCCS 5.5V, VSS= 0V, Ta= -40 B+125°C
Parameter Symbol | ICLK =1 MHz ICLK = 2 MHz, 3 MHz 4MHzSICLK <8 MHz | 8 MHzSICLK < 32 MHz | ICLK = 32 MHz Unit BE RIE ICLK = 1 MHz ICLK=2MHz,3MHz |4 MHz<ICLK <8 MHz | 8 MHzSICLK < 32 MHz | ICLK =32 MHz BT
Min. | Typ. |Max. |Min. |Typ. |Max. [Min. (Typ. (Max. |Min. |Typ. |Max. |Min. |Typ. |Max. RN | HB, | RAIR | R [ XEB, [ RAR | &0 | XE, | RXR| 80 |XB, KRR |&0. |XEB, | RARE,
Programming | 4 bytes tpg — 747 |6565 |— 51.0 |464.6 |— 417 | 3848 | — 371 | 3462 | — 342 3219 |ps 2Rt Pt tpg — 747 |[Bes |— 510 |Bas |— 417 |Bas [— 371 |[He2 [— 342 3219 |ps
time
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Table 2.54

Code flash memory characteristics (2 of 2)
Conditions: 1.8 V<VCC<5.5V,VSS =0V, Ta=-40 to +125°C

RAOE3 #iE&R

2. B4

= 2.54 KBBAESE (2/2)

£ 1.8VSVCCS55V, VSS=0V, Ta=-40 F+125°C

Parameter Symbol | ICLK =1 MHz ICLK = 2 MHz, 3 MHz 4MHz<ICLK<8 MHz | 8 MHZ<ICLK <32 MHz | ICLK =32 MHz Unit
Min. Typ. Max. Min. Typ. Max. Min. Typ. Max. | Min. Typ. Max. Min. Typ. Max.

Erasure time 2 Kbytes teok — 10.4 312.2 — 77 258.5 — 6.4 2318 | — 5.8 2184 — 5.6 2144 | ms
Blank checking | 4 bytes taca — — 38.4 — — 19.2 — — 131 — — 10.2 — — 8.3 Us
time

2 Kbytes tBc2k — — 2618.9 | — — 13095 | — — 658.3 | — — 332.8 — — 2341 | ps
Time taken to forcibly stop tsep — — 18.0 — — 14.0 — — 12.0 — — 11.0 — — 10.3 Us
the erasure
Security setting time tawssas | — 18.0 525.5 — 143 | 468.7 — 125 [440.7 | — 11.6 426.7 — 11.3 4223 [ ms
Time until programming — 20 — — 20 — — 20 — — 20 — — 20 — — us
starts following cancellation
of the Software standby
instruction
Flash memory mode tpis 2 — — 2 — — 2 — — 2 — — 2 — — us
transition wait time 1
Flash memory mode tvs 15 — — 15 — — 15 — — 15 — — 15 — — us
transition wait time 2

Note:

instruction by software.
29 Serial Wire Debug (SWD)
Table 2.55

Conditions: VCC=2.4t055V

SWD characteristics (1)

The listed values do not include the time until the operations of the flash memory start following execution of an

Parameter Symbol Min. Typ. Max. Unit Test conditions
SWCLK clock cycle time tswekeye 80 — — ns Figure 2.34
SWCLK clock high pulse width tsSWCKH 35 — — ns

SWCLK clock low pulse width tseckL 35 — — ns

SWCLK clock rise time tswekr — — 5 ns

SWCLK clock fall time tsweks — — 5 ns

SWDIO setup time tswbs 16 — — ns Figure 2.35
SWDIO hold time tswpH 16 — — ns

SWDIO data delay time tswpbp 2 — 70 ns

Table 2.56 SWD characteristics (2)

Conditions: VCC =1.6t02.4V
Parameter Symbol Min. Typ. Max. Unit Test conditions
SWCLK clock cycle time tswekeye 250 — — ns Figure 2.34
SWCLK clock high pulse width tsSWCKH 120 — — ns
SWCLK clock low pulse width tsECKL 120 — — ns
SWCLK clock rise time tswekr — — 5 ns
SWCLK clock fall time tswekfs — — 5 ns
SWDIO setup time tswbs 50 — — ns Figure 2.35
SWDIO hold time tswDH 50 — — ns
SWDIO data delay time tswbb 2 — 170 ns
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Oct 29, 2025

BE KIE | ICLK=1MNHz ICLK=2MHz, 3MHz |4 MHz<ICLK <8 MHz | 8 MHz S ICLK <32 MHz | ICLK = 32 MHz 5
B\, |%B, | BAR | B, X8, | BAR | B0 |28, | BXR| B, |28, |BXR | B0 | X8, | BARE,
SIS s F=E | e — 104 [Be2 [— |77 [Bes [— |e4 |[Bas|— |58 |Hsa |— |56 [2144 |ms
%= et taca — — 38.4 — — 19.2 — — 1314 | — — 10.2 — — 8.3 us
51 2F=%  |tex  |— |— |26189 |— |— 13095 |— [— |ess3 |[— |— |3328 |— |[— |[2341 |ps
BHELRRFAEENEED |t |— |— |180 |— |— |10 [— |[— |10 |— |— |10 |— |[— |13 |ps
ZLigENE tawssas | — 18.0 525.5 — 143 468.7 — 12.5 440.7 | — 11.6 426.7 — 1.3 4223 [ ms
ECHREEIIESE, B | — 20 |- |[= 20 |- |— 20 |— |[— |20 |- |- 20 |— [— |us
T4 7 8 0B 1]
RS tois 2 - |- 2 - |- 2 - = |2 - |- 2 — = s
::g?zﬂﬁiti%}ﬁ%ﬁﬂﬁ tws B = |- B |= |- 5 = = |1 = |- 15— |—  |us
R ISERSERERNTIESENERIRETRENNTE,
298174 (SWD)
2+ 2.55SWD $HE (1)
K VCC=24F55V
EE RIE =1\ HE, BARE, BT MR
SWCLK B4 EHAEYE) tswekeye 80 — — ns B 2.34
SWCLKE = RkiP 5B E tswekH 35 — — ns
SWCLKBY #i1E Rk 5 tsEckL 35 — — ns
SWCLK B4 L7848 tswekr — — 5 ns
SWCLK B BB 8] tsweks — — 5 ns
SWDIO & EHYiE tswos 16 — — ns 2.35
SWDIORFHT 8] tswoH 16 — — ns
SWDIO ##E3ER A &) tswpbp 2 — 70 ns
2 2.56SWD $¥1E (2)
. vCC=1.6F24V
EE RIE =1\ PR, RARE, BT M &R
SWCLK B34 E HART &) tswekeye 250 — — ns & 234
SWCLKBY S ki 25 5 tswekH 120 — — ns
SWCLKBY IRkt 22 tseckL 120 — — ns
SWCLK B8 L FH6 8 tswekr — — 5 ns
SWCLK B8 26T ) tswekr — — 5 ns
SWDIO R E Y8 tswos 50 — — ns 2.35
SWDIO#RHFHT 8] tswpH 50 — — ns
SWDIO E{#EHER B 8] tswop 2 — 170 ns
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SWCLK

tswekeye

<

tswekH

tswokr

»

\

a

<€

>
tswekL

1€ tswokr

Figure 2.34

SWD SWCLK timing

RAOE3 #iE%& 2. BEAFMH
tswekeye
tswekH
> tsweke
r \
SWCLK / \ /l—L
< > tswekr
tswekL
2.34SWD SWCLK B3F&

SWCLK

SWDIO
(Input)

SWDIO
(Output)

SWDIO
(Output)

SWDIO
(Output)

VAN

tswobs

tswoH

A W

tswop

tswop

tswop

Figure 2.35

SWD input/output timing
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RAOE3 Datasheet Appendix 1. Port States in each Processing Mode RAOE3 #iE3% MR 1. SEE THE RS

. . . Fuir) S
Appendix 1. Port States in each Processing Mode Mz 1. SHEBER T i OIRS
Table A1.1 Port states in each processing mode (1 of 2) FAL1 FLEEX THIRORKRS (12)
Port name Reset Software Standby Mode b mE=4 ot o) = REFNMEN
P010/VREFHO/AN00O Hi-Z Keep-O P010/VREFHO/AN00OO B Keep-O
P011/VREFLO/ANO0O1 Hi-Z Keep-O P011/VREFLO/ANOO1 SHEHT Keep-O
P012/AN004 Hi-Z Keep-O P012/AN004 SHEHT Keep-O
P013/AN005 Hi-Z Keep-O P013/AN005 SRR Keep-O
P100/AN022/IRQ2_A/TI04_A/TO04_A/TI01_B/TO01_B/RXDO0_A/SI0O0_A/SDA0QO_A/ Hi-Z [IRQ2_A selected] P100/AN022/IRQ2_A/TI04_A/TO04_A/TI01_B/TO01_B/RXDO_A/SI00_A/SDA0O0_A/ =10k [IRQ2_A Bi%#F]
SCLAO_D IRQ2_A input SCLAO_D IRQ2_A BIA
[SCLAO_D selected] [SCLAO_D B3%1%]
SCLAO_D inout SCLAO_D ¥IA/HH
[Other than the above] B ERREIN
Keep-O Keep-O
P101/AN021/IRQ3_A/TI07_A/TO07_A/TI0O0_C/TXD0_A/SO00_A/SDAAO_D Hi-Z [IRQ3_A selected] P101/AN021/IRQ3_A/TI07_A/TO07_A/TI0O0_C/TXD0_A/SO00_A/SDAAO_D SR [IRQ3_A Bk
IRQ3_A input IRQ3_A HIA
[SDAAO_D selected] [SDAAO_D BEi%#]
SDAAO_D inout SDAAO_D #IA/&H
[Other than the above] B ERREIN
Keep-O Keep-O
P102/IRQ4_A/TI06_A/TO06_A/TO00_C/PCLBUZ0O_B/SCK00_A/SCL0O0_A Hi-Z [IRQ4_A selected] P102/IRQ4_A/TI06_A/TO06_A/TO00_C/PCLBUZ0_B/SCK00_A/SCL0O0_A SPET [IRQ4_A Bi%#F]
IRQ4_A input IRQ4_A HIA
[PCLBUZO0_B selected] [PCLBUZ0_B Ei%E#]
PCLBUZ0_B output PCLBUZ0_B #itH
[Other than the above] (iR R REIN
Keep-O Keep-O
P108/SWDIO/TI03_B/TO03_B/PCLBUZ0_D/SCLAO_E/SCK00_C Pull-up [SCLAO_E selected] P108/SWDIO/TI03_B/TO03_B/PCLBUZ0_D/SCLAO_E/SCK00_C S|{km [SCLAO_E B%#%)
SCLAO_E inout SCLAO_E A/t
[PCLBUZ0_D selected] [PCLBUZ0_D Bi%#%]
PCLBUZ0_D output PCLBUZ0_D fitH
Keep_o Keep-O
P109/IRQ4_B/TI02_A/TO02_A/TXDO_B/SO00_B/SDAAO_C Hi-Z [IRQ4_B selected] P109/IRQ4_B/TI02_A/TO02_A/TXDO_B/SO00_B/SDAAO_C SR [IRQ4_B E¥Ei%]
IRQ4_B input IRQ4_B A
[SDAAO_C selected] [SDAAO_C BiEF]
SDAAO_C inout SDAAO_C SN/
[Other than the above] kR EIRAEIN
Keep-O Keep-O
P110/IRQ3_B/TI01_A/TO01_A/RXDO_B/SI00_B/SDA00_B/SCLA0_C Hi-Z [IRQ3_B selected] P110/IRQ3_B/TI01_A/TO01_A/RXDO0_B/SI00_B/SDA00_B/SCLA0_C SR [IRQ3_B BEi%#]
IRQ3_B input IRQ3_B A
[SCLAO_C selected] [SCLAO_C BEi%#E]
SCLAO_C inout SCLAO_C IAMH
[Other than the above] [FR_ iR REIN
Keep-O Keep-O
P112/IRQ2_B/TI03_A/TO03_A/SCK00_B/SCL00_B/SSI00_C Hi-Z [IRQ2_B selected] P112/IRQ2_B/TI03_A/TO03_A/SCK00_B/SCL00_B/SSI00_C SPE [[RQ2_B E%#¥]
IRQ2_B input IRQ2_B #WA
[Other than the above] B ERREIN
Keep_o Keep-O
P200/NMI/IRQO_A/TI06_B/SSI00_D/RXD1_B Hi-Z [NMI/IRQO_A selected] P200/NMI/IRQO_A/TI06_B/SSI00_D/RXD1_B =10k [E3i%#F NMIIRQO_A]
NMI/IRQO_A input NMI/TRQO_A HA
[Other than the above] [fR_EARREIN
Hi-Z SRR
P201/IRQ5_B/TI05_B/TO05_B/PCLBUZ0_A/SSI00_B/SCK11_B/SCL11_B Hi-Z [IRQ5_B selected] P201/IRQ5_B/TI05_B/TO05_B/PCLBUZ0_A/SSI00_B/SCK11_B/SCL11_B SR [IRQ5_B Bi%#E]
IRQ5_B input IRQ5_B A
[PCLBUZO_A selected] [PCLBUZ0_A Ei%#E]
PCLBUZ0_A output PCLBUZO0_A %t
[Other than the above] B iR REIN
Keep-O Keep-O
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Appendix 1. Port States in each Processing Mode

Table A1.1 Port states in each processing mode (2 of 2)

Port name

Reset

Software Standby Mode

P206/RES/IRQ1_C

Pull-up

[IRQ1_C selected]

IRQ1_C input

[RES (OFS1.PORTSELB = 1)
selected]

RES input

[P206 (OFS1.PORTSELB = 0)
selected]

Keep-O

P212/IRQ1_B/TO00_A/TI03_C/TO03_C/RXD1_A/SI11_A/SDA11_A/SCLAQ0_B

Hi-Z

[IRQ1_B selected]
IRQ1_B input
[SCLAO_B selected]
SCLAO_B inout
[Other than the above]
Keep-O

P213/IRQO_B/TI0O0_A/TI02_B/TO02_B/TXD1_A/SO11_A/SDAAO_B

Hi-Z

[IRQO_B selected]
IRQO_B input
[SDAAO_B selected]
SDAAO_B inout
[Other than the above]
Keep-O

P300/SWCLK/TI04_B/TO04_B/SDAAO_E/TXD1_B

Pull-up

[SDAAQ_E selected]
SDAAO_E inout
[Other than the above]
Keep-O

Note:  Hi-Z: High-impedance

Keep-O: Output pins retain their previous values. Input pins become high-impedance.
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REFFNER
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3I{AmE £

[IRQ1_C EiE#E]IRQ1_C AR
ES (OFS1.PORTSELB= 1) B

#2]RES #IA[P206 (OFS1.PORT

SELB= 0) BIE#Z|R#F O

P212/IRQ1_B/TO00_A/TIO3_C/TO03_C/RXD1_A/SI11_A/SDA11_A/SCLAO_B

]
[
St

[IRQ1_B Bi%#F]
IRQI_B A
[SCLAO_B BEi%#¥]
SCLAO_B H#iA/4H
[Br ERREIN

Keep-O

P213/IRQO_B/TIO0_A/TI02_B/TO02_B/TXD1_A/SO11_A/SDAAO_B

il
i
St

[IRQO_B Ei%#¥]
IRQO_B A
[SDAAO_B Ei%#F]
SDAAO_B A/t H
IR ERREIN
Keep-O

P300/SWCLK/TI04_B/TO04_B/SDAAO_E/TXD1_B

31{AkmE £

[SDAAO_E Bi%#]
SDAAO_E #IA/Hit

(bR ERREIN
Keep-O

¥: Hi-Z: SR

Keep-O: Mt SIMMRIFESCAINE, WASIMENSHER.
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Appendix 2. Package Dimensions

Appendix 2.

Information on the latest version of the package dimensions or mountings is displayed in “Packages” on the Renesas

Electronics Corporation website.

Package Dimensions

JEITA Package code

RENESAS code

MASS(TYP.)[g]

P-TSSOP20-4.40x6.50-0.65 PTSP0020JI-A 0.08
2X
N0 -
|
I —1M
|
H————+—————1 E1 [E] 1 -
O |
TTUIT ks
RN IR n
1 [ 10
‘J [e] L 20X b c
bbb@|C[B[A]
(— [ cec]
D
‘ I
(D ]aaa]c] w
SEATING | | —
PLANE A1 pg AQ Reference Dimension in Millimeters
EC
. Symbol Min. Nom. Max.
A - — 1.20
A1 0.05 — 0.15
A2 0.80 1.00 1.05
Detail of Lead End b 0.19 - 0.30
C 0.09 0.127 0.20
I8 D 6.40 6.50 | 6.60
E1 4.30 4.40 4.50
( \ E 6.40 BSC
‘ e 0.65 BSC
[ | GAUGE PLANE L1 1.00 REF
%‘ L 050 | 060 | 075
L ® s 020 | - —
0 0° — 8°
L aaa 0.10
NOTES: bbb 0.10
1.DIMENSION 'D' AND 'E1' DOES NOT INCLUDE MOLD FLASH. coe 0.05
2.DIMENSION 'b' DOES NOT INCLUDE TRIM OFFSET.
3.DIMENSION 'D' AND 'E1' TO BE DETERMINED AT DATUM PLANE [H]. ddd 0.20

RAOE3 #iE&R

Bt 2. BRRT

fiR 2. €% R

BXREMRAFHRRIILZERAANER,

ESHIRFEFRIN SR ERY“HR7ES .

JEITA B12X15

e

P-TSSOP20-4.40x6.50-0.65

PTSP0020JI-A

2X

i NN

SEATING

PLANE 1

514

pti ]

—=— S}=—o

B\

NOTES:

LRY“D’HE AEIEEA G,
L RT Y AREEHREE,

3 RID A EVEREEH L5,

Figure A2.1

TSSOP 20-pin

e -0.25
N - GAUGE PLANE
L Gj

—1M
—
A
C
sz R BiAEX
SAE B, | Nom. | BAmRE,
A — — 1.20
A1 0.05 - 0.15
A2 0.80 1.00 1.05
b 0.19 — 0.30
C 0.09 0.127 0.20
D 6.40 6.50 6.60
E1 4.30 4.40 4.50
E 6.40 BSC
e 0.65 BSC
L1 1.00 REF
L 0.50 0.60 0.75
S 0.20 — —
9 0° - 8°
a3} 0.10
bbb 0.10
cce 0.05
ddd 0.20
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Appendix 3. I/O Registers

This appendix describes I/O register addresses, access cycles, and reset values by function.

3.1 Peripheral Base Addresses

This section provides the base addresses for peripherals described in this manual.

Table A3.1 shows the name, description, and the base address of each peripheral.

Table A3.1 Peripheral base address

Name Description Base address
BUS BUS Control 0x4000_3000
DTC Data Transfer Controller 0x4000_5400
ICU Interrupt Controller 0x4000_6000
DBG Debug Function 0x4001_B000
SYSC System Control 0x4001_E000
IWDT Independent Watchdog Timer 0x4004_4400
MSTP Module Stop Control 0x4004_7000
CRC CRC Calculator 0x4007_4000
PORTO Port 0 Control 0x400A_0000
PORT1 Port 1 Control 0x400A_0020
PORT2 Port 2 Control 0x400A_0040
PORT3 Port 3 Control 0x400A_0060
PFS_A Pmn Pin Function Select 0x400A_0200
PORGA Product Organize 0x400A_1000
ADC_D 10-bit A/D Converter 0x400A_1800
SAUO Serial Array Unit 0 0x400A_2000
TAU Timer Array Unit 0x400A_2600
[ICA 12C Bus Interface 0x400A_3000
TML32 32-bit Interval Timer 0x400A_3800
PCLBUZ Clock Output/Buzzer Output Controller 0x400A_3B00
FLCN Flash 1/0 Registers 0x407E_C000

Note: ~ Name = Peripheral name
Description = Peripheral functionality
Base address = Lowest reserved address or address used by the peripheral

3.2 Access Cycles
This section provides access cycle information for the I/O registers described in this manual.
The following information applies to Table A3.2:
e Registers are grouped by associated module.
o The number of access cycles indicates the number of cycles based on the specified reference clock.

e In the internal I/O area, reserved addresses that are not allocated to registers must not be accessed, otherwise operations
cannot be guaranteed.

e The number of I/O access cycles depends on bus cycles of the internal peripheral bus, divided clock synchronization
cycles, and wait cycles of each module.

Note:  This applies to the number of cycles when access from the CPU does not conflict with the instruction fetching to the
external memory or bus access from other bus master such as DTC.

R01DS0500EJ0100 Rev.1.00 RENESAS Page 68 of 73
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AMRIRINEERIR /0 SiEssititt . iHoEERFISE A,

3.1 SMEREFE L
RITRMAF P FrRSNE IR IR,
A3 BRTEMINEIRSNEIR, mRMEME,

xR A3 IMEIREELE

Name R it

BUS B 0x4000_3000
DTC HiRERmEhRR 0x4000_5400
ICU hERHIZE 0x4000_6000
DBG EiThAE 0x4001_B000
SYSC R 0x4001_E000
IWDT 1B POEN S 0x4004_4400
MSTP BB LS 0x4004_7000
CRC CRCiHE88 0x4007_4000
PORTO #0024 0x400A_0000
PORT1 O 1 0x400A_0020
PORT2 O 2 0x400A_0040
PORT3 O 3 28 0x400A_0060
PFS_A PMNZ| BB %R 0x400A_0200
PORGA PR AR 0x400A_1000
ADC_D 101 SR e e 28 0x400A_1800
SAUO BITHEFIETT 0 0x400A_2000
TAU FEBTERRES BT 0x400A_2600
IICA RCEZ&ED 0x400A_3000
TML32 32 friEfR AT 28 0x400A_3800
PCLBUZ BY SR RIS 324 28 0x400A_3B00
FLCN W7F V0 B7738 0x407E_C000

AR BIR= NEIREEIR
k=41 ELRE
Eitulib= ST E otk HME iR &k A A9tk

3.2 i51a] E HA
AFREAFERDEHRAN/OSZEENIHAEER,
PUTEEERTE A3.2:

o FEKIKERDA,
OB M RTETIEESE I 1PIIF I,
OERERI/O XIS, ROBAFFRIVREMILASIHNE, BNTERIERE,

O /OTEREEMEUR T AEIMR B LNR LA, SIETHES BB AR S MERINFFEL,

FR: XERT CPU LRSS NN REE STHME M S L EIRER (W1 DTC) IHRS L&A P RETHIEEIE
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Appendix 3. I/O Registers

Table A3.2 shows the register access cycles.

RAOE3 #iE&R

M 3. /O 57788

R A2 B RTSERBOEAN,

=0

Table A3.2 Access cycles
Address Number of access cycles
Peripherals From To Read Write Cycle unit | Related function
BUS, DTC, ICU, DBG 0x4000_3000 0x4001_BFFF 3 ICLK Buses, Data Transfer Controller,
Interrupt Controller, CPU, Flash
Memory
SYSC 0x4001_EO000 0x4001_E6FF 2 ICLK Low Power Modes, Resets, Low
Voltage Detection, Clock Generation
Circuit, Register Write Protection
IWDT, MSTP 0x4004_0000 0x4004_7FFF 3 PCLKB Watchdog Timer, Module Stop Control
CRC 0x4007_4000 0x4007_4FFF 3 PCLKB CRC Calculator
PORT, PFS_A, PORGA, | 0x400A_0000 0x400A_3FFF 2 PCLKB I/0 Ports, 10-bit A/D Converter, Serial
ADC10, SAUO, TAU, Array Unit 0, Timer Array Unit, 12C Bus
IICA, TML32, PCLBUZ Interface, 32-bit Interval Timer, Clock/
Buzzer Output Controller
FLCN 0x407E_C000 0x407E_FFFF 7 ICLK Flash Control
R01DS0500EJ0100 Rev.1.00 RENESAS Page 69 of 73
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YMEIRE M To iE 5 BT | HEXINGE
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gz
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EBERN, BhdER
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IWDT, MSTP 0x4004_0000 0x4004_7FFF 3 PCLKB EITOENEE, EEIERE
CRC 0x4007_4000 0x4007_4FFF 3 PCLKB CRCi&538
#% 0. PFS_A. PORGA, |0x400A_0000  |Ox400A_3FFF 2 PCLKB WAAEERO. 10 (SRS, BT
ADC10. SAUO. TAU, HABIT 0, EITEREARTT, 12CRL%
IICA. TML32. PCLBUZ N, 32 fEREEnEs, Y
fediEE et
FLCN 0x407E_C000 | Ox407E_FFFF 7 ICLK S
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Appendix 4. Peripheral Variant MR 4.9 EAETE
Table A4.1 shows the correspondence between the module name used in this manual and the peripheral variant. F A4l ERTAFRDERNERZIRSINENSEEEZ BN NEZR,
Table A41  Module name vs peripheral variant T A4 EREBMRSINEIREZE
Module name Peripheral variant ERSiR HETE
ADC10 ADC_D ADC10 ADC_D
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General Precautions in the Handling of Microprocessing Unit and Microcontroller
Unit Products

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

1. Precaution against Electrostatic Discharge (ESD)
A strong electrical field, when exposed to a CMOS device, can cause destruction of the gate oxide and ultimately degrade the device operation. Steps
must be taken to stop the generation of static electricity as much as possible, and quickly dissipate it when it occurs. Environmental control must be
adequate. When it is dry, a humidifier should be used. This is recommended to avoid using insulators that can easily build up static electricity.
Semiconductor devices must be stored and transported in an anti-static container, static shielding bag or conductive material. All test and
measurement tools including work benches and floors must be grounded. The operator must also be grounded using a wrist strap. Semiconductor

devices must not be touched with bare hands. Similar precautions must be taken for printed circuit boards with mounted semiconductor devices.
2. Processing at power-on

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

level at which resetting is specified.
3. Input of signal during power-off state

Do not input signals or an 1/0O pull-up power supply while the device is powered off. The current injection that results from input of such a signal or I/O
pull-up power supply may cause malfunction and the abnormal current that passes in the device at this time may cause degradation of internal

elements. Follow the guideline for input signal during power-off state as described in your product documentation.
4. Handling of unused pins

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

become possible.
5. Clock signals

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

produced with an external resonator or by an external oscillator while program execution is in progress, wait until the target clock signal is stable.
6. Voltage application waveform at input pin

Waveform distortion due to input noise or a reflected wave may cause malfunction. If the input of the CMOS device stays in the area between Vi
(Max.) and Vi (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 Vi. (Max.) and Viu (Min.).
7. Prohibition of access to reserved addresses

Access to reserved addresses is prohibited. The reserved addresses are provided for possible future expansion of functions. Do not access these

addresses as the correct operation of the LSI is not guaranteed.
8. Differences between products

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

(Note1) “Renesas Electronics” as used in this document means Renesas Electronics Corporation and also includes its directly or indirectly controlled
subsidiaries.
(Note2) “Renesas Electronics product(s)” means any product developed or manufactured by or for Renesas Electronics.

(Rev.5.0-1 October 2020)

Corporate Headquarters Contact Information

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

Trademarks

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

© 2025 Renesas Electronics Corporation. All rights reserved.
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