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* CTSU2SL: Products with 128-Kbyte or larger ROM
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BEMCUDHERE < PIIRT—T IV
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CTsu
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RX140[7]
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RL78/G23[]
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CPUO7” Cortex®-M23 Cortex®-M23 RXv2 RXv3 RXv3 RL78-S3 RL78-S3
RAENEEREL (MHz) 48 48 48 64 64 32 32
EEEE (V) *' 1.6-55 1.6-55 1.8-55 16-55 16-55 1.6-55 16-55
Program Memory (KB) 32, 64,128 128, 256 64 128, 256 256, 384, 512 256, 384, 512 e IR 32,64
384,512, 768
Data Flash (KB) 4 8 4 8 8 8 8 2
RAM (KB) 16 32 16 32,64 128 128 16.12, 2?] 2.24, 4
BEAR= T HiER CTSU2 CTSU2 CTSu2L CTSU2SL CTSU2SLa CTSU2SLa CTSu2L CTSU2La
2y FinFE 30 32 12 36 36 36 32 29
H2AEATR 7 i 7 7 7 7 4 7
HEREAT 7 v 4 7 Y4 Y v 7
< IVF EREEA v v v v v v v v
TIT4TY—=ILE v v v v v v v v
BE¥E v v v v *2 v *2
EEirEng v v v v %2 v %2
L ENRHETTHEAE © MEC v v v v
HERELTFERAF v @
18 20
CFC
SEEMIE 7 7 v v v i 7 7
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WMRTIV—T% RAZAMI[Z]  RAMAI[Z]  RAeM2[4]  RAaM3[] RAAWI[F]  RA6MI[F  RA6M2[F  RA6M3[F  RA6M4[7  RA6M5[]
CPUO 7 Cortex®-M23 Cortex®-M4 Cortex®-M33 | Cortex®-M33 Cortex®-M4 Cortex®-M4 Cortex®-M4 Cortex®-M4 Cortex®-M33 | Cortex®-M33
RABMERREL (MHz) 48 48 100 100 48 120 120 120 200 200
BEBE (V) ¥ 1.6-55 16-55 2.7-36 2.7-36 1.8-3.6 2.7-36 27-36 2.7-36 2.7-36 2.7-36
Program Memory (KB) 256 256 256, 384, 512 | 512, 768, 1024 512 512 512, 1024 1024,2048 | 512, 768, 1024 10224('12536'
Data Flash (KB) 8 8 8 8 8 8 32 64 8 8
RAM (KB) 32 32 128 128 96 256 384 640, 384 256 512
HEARE T YED CTSU CTSu CTSU CTSu CTSu CTSU CTSu CTSU CTsu CTSU

2y FURFE 26 27 12 20 n 19 18 18 20 12
BEZAEAT v v v v v v v v
HEASEAHR v v v v v v v v
%;g;llﬂj} VA v v v v v v v v v v
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WMRTIV—T% RX13[7 RXx130[7 Rx230[7 RX231[7 RX23W [ RX671[7
cPua7 RXv1 RXv1 RXv2 RXv2 RXv2 RXv3
RAENEERE (MHz) 32 32 54 54 54 120
BEBE (V) ¥ 1.8-3.6 1.8-5.5 1.8-55 1.8-5.5 1.8-3.6 2.7-36
Program Memory (KB) 128, 256, 384, 512 64, 128, 256, 384, 512 128, 256 128, 256, 384, 512 384,512 1024, 1536, 2048
Data Flash (KB) 8 8 8 8 8 8
RAM (KB) 64, 32 10, 16, 48, 32 32 32,64 64 384
HERE > TER CTSu CTSUa CTSU CTSu CTSU CTSUa

2y F TR 12 36 24 24 12 17
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BERITIV—T% RL78/G16 []

cPUa7 RL78-S2
RAENEERE (MHz) 16
FEEBE (V) ¥ 24-55
Program Memory (KB) 16, 32
Data Flash (KB) 1
RAM (KB) 2
BERE L TER CTSUb
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A N —

x7T

RA2E1

N

48MHz Arm® Cortex®-M23 T S A B A/703 > O—2

m 48MHz 32-bit Arm® Cortex®-M23 Core

@ Memory

Code Flash
(128kB, 64kB, 32kB)
SRAM (16kB) Parity

Data Flash (4kB)

@Communication

H Analog

12-bit ADC (13ch)

O Timer

GPT 32-bit (1ch)

Low Power Analog
Comparator (2ch)

Temperature Sensor

{:6:} System

GPT 16-bit (6ch)
AGT 16-bit (2ch)
woT

@ Safety

NVIC | SWD | MTB

@) HMI

Capacitive Touch Sensing
Unit (30ch)

ﬁ Security

AES (128/256)

12C x1 Sys Tick Memory Protection Unit

sCixd pTC SRAM Parity Check TRNG
Multiple Clocks POE

SPIx1 On-Chip Oscillator 128 bit Unique ID

HOCO (24,32,48,64MHz),
LOCO (32kHz),
1LOCO (15kHz)

Low Power Modes
ELC

Port Function Select
RTC

Clock Frequency
Accuracy Measurement
CRC Calculator
wDT

Data Operation Circuit

Flash Area Protection
ADC Self Test

Package

LQFP 32, 48, 64; LGA 36

BGA 64; QFN 32, 48; WLCSP 25

48MHz Arm® Cortex®-M23BEBESZ H~< 7O bO—>

RA2

@ Memory

Code Flash (256kB, 128kB)

M Analog

12-bit ADC (19ch)

48MHz 32-bit Arm® Cortex®-M23 Core

6 Timer

GPT 32-bit (4ch)

SRAM (16kB) Parity 12-bit DAC (1ch)
Low Power Analog

SRAM (16kB) ECC Cormarator 2o

Data Flash (8kB)
Temperature Sensor

@Communication @ System

GPT 16-bit (6¢h)
AGT 16-bit (2ch)
woT

@ Safety

NVIC | SWD | MTB

q\b HMI

Capacitive Touch Sensing
Unit (32ch)

High Current 10 (-20mA)

ﬁ Security

CAN x1 Sys Tick Memory Protection Unit AES (128/256)
12C x2 pTc SRAM Parity Check TRNG
Multiple Clocks ECC in SRAM
128 bit Unique ID
SCIx5 On-Chip Oscillator POE .
SPIx2 HOCO (24,32,48,64MHz), Clock Frequency
" LOCO (32kHz), _ Accuracy Measurement
ILOCO (15kHz) CRC Calculator H Package
Low Power Modes IWDT
ELc Data Operation Circuit LQFP 48, 64, 80, 100
Port Function Select Flash Area Protection QFN 48
RTC ADC Self Test

48MHz Arm® Cortex®>-M4&£LCDOY FA—Z B LUHMIARBEAET,  100MHz Arm® Cortex®-M33 TrustZone®, &%fE. &

BT HEEHEEY A/7O0a b a—2

FPU | ARM MPU | NVIC | JTAG |

SWD | ETB | Boundary Scan NVIC | JTAG | SWD | ETB

100MHz 32-bit Arm® Cortex®-M33 Core

m 48MHz 32-bit Arm® Cortex®-M4 Core

@ Memory

Code Flash (256kB)

M Analog

14-bit A/D (25¢h) 1S/H

@ Timer

GPT 32-bit (2ch)

SRAM (16kB) Parity
SRAM (16kB) ECC

Data Flash (8kB)

@Communication

12-bit DAC (1ch)
OPAMP (4ch)

Low Power Comparator (2ch)

Temperature Sensor

{§} System

GPT 16-bit (6ch)
Low Power GPT (2ch)
woT
RTC, Calendar, Vbat

@ Safety

{nb HMI

Capacitive Touch Sensing
Unit (27ch)

Segment LCD Controller
38 Seg/8 Com

@ Security

AES (128/256)

USB2.0 FS x1 DMA (4ch) Memory Protection Unit

AN DTC SRAM Parity Check TRNG

Clock Generation ECC in SRAM Key
12C x2 On-Chip Oscillator POE GHASH
HOCO (24,32,48 64MHz), Clock Frequency
SCl x4 MOCO (8VMHZ), Accuracy Measurement
o, LOCO (32kHz), CRC Calculator Package
x
1LOCO (15kHz) wor g
Ssix1 Low P°‘:;M°des Data Operation Circuit LQFP 48, 64, 100

Interrupt Controller

Flash Area Protection

ADC Self Test

QFN 48, 64, 40, LGA 100

@ Memory Y Analog

12-bit A/D (13ch) 1S/H

@ Timer

GPT 32-bit (4ch)

Code Flash
256k, 384KB, 512KB)
¢ ) 12-bit DAC (2ch)
SRAM (64K8) Parity Temperature Sensor

SRAM (64kB) ECC
Data Flash (8kB)

Standby SRAM (1kB)

@Communication {§} System

GPT 16-bit (4ch)
Low Power GPT (6ch)
woT

RTC, Calendar, Vbat,
128Byte SRAM

@ Safety

Memory Protection Unit

SRAM Parity Check

ECC in SRAM

Clock Frequency
Accuracy Measurement

CRC Calculator

USB2.0 FS x1 DMA (8ch)
CANx1 bre
Clock Generation
12C x2 On-Chip Oscillator
HOCO (16,18,20MHz),
1 X6
SCIx LOCO (32kHz),
SPIxt ILOCO (15kHz)
P Low Power Modes
ELC
SDHI / MMC

Interrupt Controller

sl x1 TrustZone

wDT

Data Operation Circuit

Flash Area Protection
ADC Self Test

@) HMI

Capacitive Touch Sensing
Unit (12ch)

@ Security

Unique ID
AES (128/192/256)
TRNG
Key Management
RSA/ECC/DSA
SHA256 / SHA224
Tamper Resistance
SPA/DPA Enhanced Resistance

2 Package

LQFP 48, 64, 100
QFN 48




RA4M3
100MHz Arm® Cortex®-M33 TrustZone®. SE7HE.
74
100MHz 32-bit Arm® Cortex®-M33 Core

@ Memory

Code Flash (512kB, 768kB, 1MB)

M Analog C:> Timer

12-bit AID (9ch) 1S/H GPT 32-bit (2ch)
12-bit AD (10ch) 1SH
12-bit DAC (2ch)

Block SWAP Function GPT 16-bit (6ch)

SRAM (64kB) Parity Low Power GPT (6ch)

Temperature Sensor

SRAM (64kB) ECC woT
Data Flash (8kB) RTC, Calendar, Vbat,
128Byte SRAM

Standby SRAM (1kB)

@Communication {§} System @ Safety

USB2.0 FS x1 DMA (8ch) Memory Protection Unit
CAN x1 pTC SRAM Parity Check
Clock Generation ECC in SRAM
12cx2 On-Chip Oscillator Clock Frequency
SCIx6 HOCO (16,18,20MHz), Accuracy Measurement
LOCO (32kHz), B
SPIx1 ILOCO (15kHz) CRC Calculator
IwDT
QsPix1 _ LowPowerModes oo wer
el ___ Data Operation Cireut__
SDHI/MMC Interrupt Controller Flash Area Protection
SSlIx1 TrustZone ADC Self Test

100MHz Arm® Cortex®-M33. {EEEE /1148

i3

ot

NVIC | JTAG | SWD | ETB

é‘b HMI

Capacitive Touch Sensing
Unit (20ch)

@ Security

Unique ID
AES (128/192/256)
TRNG
Key Management
RSA/ECC/DSA
SHA256 / SHA224
Tamper Resistance

SPAIDPA Enhanced Resistance

Package

LQFP 64,100, 144

RSN fcaE

INTUAITEBN I N)SAURAyad > Na—5

100MHz 32-bit Arm® Cortex®-M33 Core

@ Memory N Analog

Code Flash
(256KB, 512kB)

O Timer

12-bit AID (9ch) 1SH GPT 32-bit (2ch)

12-bit DAC (1ch)

GPT 16-bit (2ch)

SRAM (128KB)
( ) Low Power GPT (6ch)

Data Flash (8kB) wor

RTC, Calendar, Vbat,
128Byte SRAM

Standby SRAM (1kB)

@Communication {§} System @ Safety

NVIC | JTAG | SWD | ETB

El Security

USB2.0 FS x1 DMA (8ch) Memory Protection Unit Unique 1D
CANx1 .. p©c SRAM Parity Check TRNG
Clock Generation [ Ath
1261 On-Chip Oscillator Clock Frequency
HOCO (16,18,20MHz) Accuracy Measurement
scixé .18 -
LOCO (32kHz),
SPIxt ILOCO (15kHz) CRC Calculator package
woT
QsPix Low Power Modes et
ata Operation Circui
ELe ——ratpeEin el LOFP 64
SDHIx1 Interrupt Controller Flash Area Protection
ssixt TrustZone ADC Self Test QFN48

EEIARTTA

48MHz Arm® Cortex®-M47 + Bluetooth® 5.038&FEE 1> 7)1

FyIREVIA/7Od VO

@ Memory

Code Flash (512 KB)

48MHz 32-bit Arm® Cortex®-M4 Core

M Analog

14-bit AID Converter (8 ch.)

O Timer

General PWM Timer 32-bit x4

Data Flash (8 KB)

12-bit D/A Converter x1

General PWM Timer 16-bit x3

SRAM (96 KB)
Flash Cache

Memory Mirror Function

@Communication

Low-Power Analog
Comparator x2

Asynchronous General
Purpose Timer x2

OPAMP x1

wpT

Temperature Sensor

{é} System

RTC

@ Safety

FPU | ARM MPU | NVIC | JTAG |
SWD | ETB | Boundary Scan

@) HMI

Capacitive Touch Sensing
Unit (11 ch.)

Segment LCD Controller
4com x 9seg

@' Security

USBFS x1 DMA (4ch) Memory Protection Unit 128-bit Unique ID
CAN X1 DTC SRAM Parity Check
Clock Generation ECC in SRAM Key Management
Serial C o AES (128/256)
Interface x4 On-Chip Oscillator OE SHASH
HOCO (24,32,48 64MHz), Clock Frequency
SPIx2 MOCO (8MHZ), Accuracy Measurement
LOCO (32kHz), CRC Calculator
12Cx2 | SClx4 ILOCO (15kHz) Package
woT
2.4 GHzRF Low Power Modes -
Data Operation Circuit
(Bluetooth 5, Master/Slave £LC QFN 56

AES Engine for BTS)

Interrupt Controller

Flash Area Protection
ADC Self Test

120MHz Arm® Cortex®-M4177. RA6Y—XICHE@{t SNz >k
UETILREY MA/7O00V b O—5

@ Memory

Code Flash (512kB)

N Analog

12-bit A/D (11ch) 3S/H

120MHz 32-bit Arm® Cortex®-M4 Core

O Timer

GPT HighRes 32-bit (4ch)

SRAM (96kB) Parity

SRAMHS (128kB) Parity

SRAM (32kB) ECC

Data Flash (8kB)

12-bit A/D (8ch) 3S/H

GPT Enh. 32-bit (4ch)

12-bit DAC (2ch)
3ch PGA for each ADC
High Speed Comparator (6ch)
Sensor

Standby SRAM (8kB)

@Communication

{é} System

GPT 32-bit (5ch)
Low Power GPT (2ch)
woT

RTC, Calendar, Vbat

@ Safety

NVIC | JTAG | SWD | ETM

{“b HMI

Capacitive Touch Sensing
Unit (12ch)

@ Security

AES (128/192/256
TRNG

USB2.0 FS x1 DMA (8ch) Memory Protection Unit
Key Management
DTC
CAN x2 ! SRAM Parity Check GursH
12C x2 Clock Generation ECC in SRAM SHA1/SHA224/SHA256
On-Chip Oscillator POE
seha HOCO (16,18,20MHz), Clock Frequency SDESIARCA
SPIx2 MOCO (8MHZ), Accuracy Measurement
LOCO (32kHz),
QsPIx1 1LOCO (15KkHz) CRC Calculator Package
IWDT
SDHIx2 Low Power Modes Data Operation Circuit LQFP 64, 100

$8Ix1and SRC

External Memory Bus

ELC

Interrupt Controller

Flash Area Protection
ADC Self Test

LGA 100, QFN 64




20-21

RA6M2 RA6M3

120MHz Arm® Cortex®-M4377, A& AE!). EthernetNE32E Y
feEvb<s/7Od>bO—Z

120MHz Arm® Cortex®-M4377, USB High-Speed. Ethernet, TFTO
YrO—-ZREREYhEYERA7O0O bO—3

120MHz 32-bit Arm® Cortex®-M4 Core NVIC | JTAG | SWD | ETM 120MHz 32-bit Arm® Cortex®-M4 Core NVIC | JTAG | SWD | ETM

@ Memory

Code Flash (512kB, 1MB)

M Analog

12-bit A/D (13ch) 3S/H

C:) Timer

GPT HighRes 32-bit (4ch)

SRAM (224kB) Parity

12-bit AID (9ch) 3S/H

GPT Enh. 32-bit (4ch)

SRAMHS (128kB) Parity
SRAM (32kB) ECC

12-bit DAC (2ch)

High Speed Comparator (6ch)

Data Flash (32kB)

Standby SRAM (8kB)

@Communication

T Sensor

{§} System

GPT 32-bit (6ch)

Low Power GPT (2ch)

WDT

RTC, Calendar, Vbat

@ Safety

@
Qb HMI
Capacitive Touch Sensing
Unit (18ch)

Parallel Capture Unit

ﬁ Security

AES (128/192/256]
TRNG

Key Management

GHASH
SHA1/SHA224/SHA256
ECC/RSA/IDSA

Ethernet MAC with DMA DMA (8ch) Memory Protection Unit
USB2.0 FS x1 DTC SRAM Parity Check
CAN x2 Clock Generation ECC in SRAM
12Cx3 On-Chip Oscillator POE
SCIx10 HOCO (16,18,20MHz), Clock Frequency
x MOCO (8MHZ), Accuracy Measurement
SPIx2 LOCO (32kHz), —CRC Caloulalor
P ILOCO (15kHz) wor
SDHIx2 Low Power Modes Data Operation Circuit

SSI x1 and SRC
External Memory Bus

RA6M4

200MHz Arm?® Cortex®-M33 TrustZone®, Ethernet, A2 A EUIF

EE
RA6M4

ﬁ Memory

Code Flash

(512kB, 768KB, 1MB)

BGO/SWAP Function

SRAM (192k8) Parity

SRAM (64kB) ECC
Data Flash (8kB)
Standby SRAM (1kB)

@Communica!ion

ELC

Flash Area Protection

Interrupt Controller

H Analog

12-bit AID (10ch) 1S/H

ADC Self Test

200MHz 32-bit Arm® Cortex®-M33 Core

@ Timer

GPT 32-bit (4ch)

12-bit A/D (12ch) 1S/H

GPT 16-bit (6ch)

12-bit DAC (2ch)

Temperature Sensor

{§} System

Low Power GPT (6ch)

WDT

RTC, Calendar, Vbat,
128Byte SRAM

@ Safety

Ethernet MAC with DMA DMA (8ch) Memory Protection Unit

USB2.0 FS x1 DTC SRAM Parity Check
CAN x2 Clock Generation ECC in SRAM
12C x2 On-Chip Oscillator Clock Frequency
SCIx10 HOCO (16,18,20MHz), Accuracy Measurement
P i%%%%g‘:’gz); CRC Calculator

woT
QSPI x1 + OctaSPI Low Power Modes Data Operation Circult

SDHI/MMC ELC Flash Area Protection

SSix1 Interrupt Controller ADC Self Test
External Memory Bus TrustZone

3DES/ARC4

Package

LQFP 100, 144
LGA 145

NVIC | JTAG | SWD | ETB

@) HMI

Capacitive Touch Sensing
Unit (20ch)

ﬁ Security

Unique ID
AES (128/192/256)
TRNG
Key Management
RSA/ECC/DSA
SHA256 / SHA224

Tamper Detection

SPA/DPA Enhanced Resistance

Package

LQFP 64, 100, 144

@ Memory

Code Flash (1MB, 2MB)

M Analog

12-bit AID (13ch) 3S/H

C:) Timer

GPT HighRes 32-bit (4ch)

SRAM (480KkB) Parity

12-bit AID (11ch) 3S/H

GPT Enh. 32-bit (4ch)

SRAMHS (128kB) Parity
SRAM (32kB) ECC

Data Flash (64kB)

12-bit DAC (2ch)

3ch PGA for each ADC
High Speed Comparator (6ch)

Sensor

Standby SRAM (8kB)

@Communication

{:C:)} System

GPT 32-bit (6ch)

Low Power GPT (2ch)

WDT

RTC, Calendar, Vbat

@ Safety

Ethernet MAC with DMA DMA (8ch) Memory Protection Unit
USB2.0 FS x1 DTC SRAM Parity Check
USB2.0 HS x1 Clock Generation ECCin SRAM

CAN x2 On-Chip Oscillator POE
12C x3 HOCO (16,18,20MHz), Clock Frequency
SCIx10 MOCO (8MHZ), Accuracy Measurement
SPIx2 LOCO (32kHz), CRC Calculator
ILOCO (15kHz) Wor
QsPIx1
SDHI x2 Low Power Modes Data Operation Circuit

S| x2 and SRC
External Memory Bus

q‘b HMI

Graphic LCD Controller
for TFT

2D Drawing Engine

JPEG Codec
Capacitive Touch Sensing
Unit (18ch)

Parallel Capture Unit

ﬁ Security

AES (128/192/256;

Key Management

GHASH
SHA1/SHA224/SHA256
ECC/RSAIDSA

ELC

Flash Area Protection

Interrupt Controller

ADC Self Test

3DES/ARC4

Package

LQFP 100, 144, 176
LGA 145, BGA 176

200MHz Arm® Cortex®-M33 TrustZone®. Ethernet, CAN FDASE

e S

200MHz 32-bit Arm® Cortex®-M33 Core

@ Memory

Code Flash (1MB, 1.5MB, 2MB)

N Analog

12-bit A/D (10ch) 1S/H

O Timer

GPT 32-bit (4ch)

BGO/SWAP Function
SRAM (448KkB) Parity
SRAM (64kB) ECC
Data Flash (8kB)

Standby SRAM (1B)

@Communication

12-bit A/D (16ch) 1S/H

GPT 16-bit (6ch)

12-bit DAC (2ch)

Temperature Sensor

{é} System

Low Power GPT (6ch)

WDT

RTC, Calendar, Vbat,
128Byte SRAM

@ Safety

Ethernet MAC with DMA DMA (8ch) Memory Protection Unit
USB2.0 FS x1 DTC SRAM Parity Check
USB2.0 HS x1 Clock Generation ECCin SRAM

CANFD x2 On-Chip Oscillator Clock Frequency
12Cx2 HOCO (16,18, 20MHz), Accuracy Measurement
SCIx10 LOCO (32kHz), CRC Calculator
SPI 2 ILOCO (15kHz) WoT
~QSPIx1+OctaSPIx1 Low Power Modes Data Operation Circuit
SDHI / MMC / HDMI-CEC ELC Flash Area Prote
ssixt Interrupt Controller ADC Self Test
External Memory Bus Trustzone

NVIC | JTAG | SWD | ETB

{“b HMI

Capacitive Touch Sensing
Unit (20ch)

ﬁ Security

Unique ID
AES (128/192/256)
TRNG
Key Management
RSA/ECC/DSA
SHA256 / SHA224

Tamper Resistance

'SPA/DPA Enhanced Resistance

Package

LQFP 100, 144, 176
BGA 176




A N —n A

x7T

RX140

48MHz RXv277, B3Ry FIPEHO2E Y b0 hO—

>

48MHz 32-bit RXv2 core

M Analog

12-bit A/D converter (18ch)

@ Memory

Code Flash (256KB)

SRAM (64KB) 8-bit DIA converter (2ch)

Data Flash (8KB) Temperature Sensor

Comparator (2ch)

€3 Connectivity

{§} System

O Timer
Multi-function timer pulse unit 2
16-bit (6¢h)

8-bit timer (2ch+2ch)

Compare match timer
16-bit (2ch)

Realtime clock

Low power timer

@ Safety

é‘b HMI

Capacitive touch
sensing unit (36ch)

ﬁ Security

CAN (1ch) DTC Clock frequency aCCW‘BCY AES hardware accelerator
circui —
] o TOSEEER AR True random number generator
SCl (6ch) Interrupt (8-pin+NMI) Register write protection True random number generator
Oscillation stop detection D code protection
12C (1ch) Highflow-speed  Oscllation stop detection T e
— on-chip oscillators CRC calculator Iq
SPI (1ch) SN — Data operation circuit
Power-on reset (POR) (RAM test assist)
Voltage detection Al FD S‘f“'l;"‘lagf“_““c Package
circuit (LVD) (Fault detection)
AD o detection LFQFP 48/64/80
Event link controller 14-bit independent watchdog timer LQFP 32/64

RX113

Port output enable

HWQFN 32/48

32MHz RXv1d7%. 27 X2 FLCDBKUUSBE#EH LTZ32 BV bR

A703d>h0O—2

32MHz 32-bit RXv1 core

@ Memory

Code Flash (512KB)

N Analog

12-bit AID converter (17ch)

SRAM (64KB) 8-bit DIA converter (2ch)

Data Flash (8KB) Temperature Sensor

Comparator (2ch)

€3 Connectivity

{:O} System

@ Timer

Multi-function timer pulse unit 2
16-bit (6ch)

@7 HMI

Capacitive touch
sensing unit (36ch)

8-bit timer (2ch+2ch)

Serial sound I/F

Compare match timer
16-bit (4ch)

Realtime clock

Low power timer

@ Safety

Lcobe

@ Security

SCI (8ch) DTC Clock frequency accuracy ID code protection
circuit _
12C (1ch) Interrupt (8-pin+NMI) — Unique ID
Register write protection
SPI (1ch) High/low-speed P ——
on-chip oscilators Oscillation stop detection
usB20 R — CRC calculator
Full Speed Host/Function (1ch) Power-on reset (POR) et
Data operation circuit
IfDA (1ch) Voltage detection (RAM test assist) Package
circuit (LVD) -
14-bit atchdog timer LFQFP 64/100
Event link controller Port output enable TFLGA 100

RX671

120MHz RXv3 77, &R 7 ILA2 A LS FEEARHMIZ S=IR 97532
Evhks/o7o0arba—>

RX671

@ Memory

120MHz 32-bit RXv3 core

M Analog

C:) Timer

q‘b HMI

Code Flash (2MB)

12-bit A/D converter (18ch)

SRAM (384KB)

8-bit D/A converter (2ch)

Data Flash (8KB)

43 Connectivity

Temperature Sensor

{:C:)} System

Multi-function timer pulse unit 3
16-bit (8ch), 32-bit (1ch)

Capacitive touch
sensing unit (17ch)

8

it imer (4ch)

Compare match timer
16-bit (4ch), 32-bit (2ch)

16-bit imer pulse unit (6ch)

Realtime clock

@ Safety

Serial sound I/F

ﬁ Security

USB 2.0 FS (1ch)

DTC, DMAC (8ch),

EXDMAC (2ch)

CAN (2ch) —
— Interrupt (16-pin+NMI)

SCI (15ch) —
_ Highflow-speed

12C (3ch) on-chip oscillators

SPI (4ch)

Power-on reset (POR)

Clock frequency accuracy
measurement circuit

* Register write protection
Oscillation stop detection
CRC calculator

Data operation circuit
(RAM test assist)

QSPI with XIP (1ch)

SDHI (1ch)

Voltage detection
circuit (LVD)

AID self-diagnostic
(Fault detection)

Event link controller

ADD di ion detection
14-bit independent watchdog timer
Port output enable

Memory protection unit

Cryptographic engine
(AES, RSA, ECC, SHA, TRNG)

Key management
1D code protection
Unique ID
Tamper detection
Trusted Memory function

 Package

LFQFP 64/100/144
LFBGA 64
HWQFN 48

TFLGA 100/145

32MHz RXV1 7, IBEWATRISA 7y T HEBAT32 Ev k<A
03> ba—2

@ Memory

Code Flash (512KB)

32MHz 32-bit RXv1 core

N Analog

12-bit A/D converter (24ch)

SRAM (48KB)

8-bit DIA converter (2ch)

Data Flash (8KB)

Temperature Sensor

43 Connectivity

Comparator (2ch)

{lé} System

o Timer
Multi-function timer pulse unit 2
-bit (6ch)
8-bit timer (2ch+2ch)

Compare match timer
16-bit (2ch)

Realtime clock

Low power timer

@ Safety

% HMI

Capacitive touch
sensing unit (36ch)

ﬁ Security

SCI (7ch) pTC Clock frequency accuracy ID code protection
circuit
12C (1ch) Interrupt (8-pin+NMI) Register write protection Unique ID
SPI (1ch) Highllow-speed Oscillation stop detection
— on-chip oscillators CRC calculator
Remote control signal e — Data operation circut
receiver (1ch) Power-on reset (POR) (RAM test assist)
Voltage detection AID self-diagnostic 2 Package
circuit (LVD) (Fault detection)
AD detection LFQFP 48/64/80/100
Event link controller 14-bit independent watchdog timer LQFP 64

Port output enable

HWQFN 48




22-23

RX231/RX230 RX23W

—h 9BV

54MHz RXv277. Bluetooth®5.0EfIE(E A 1
A7aJ>h0—>

54MHz RXv2 77, BfEtees 1) o Hsalb Lic32E v k<17

[ 7 Y
RX23W

@ Memory

RX231 54MHz 32-bit RXv2 core 54MHz 32-bit RXv2 core

M Analog M Analog G) Timer q‘b HMI

@ Memory

Code Flash (512KB) 12-bit AID converter (24ch)

SRAM (64KB) 12-bit DIA converter (2ch)

Data Flash (8KB) Sensor

G Timer

Multi-function timer pulse unit 2
16-bit (6ch)

{'5 HMI

Capacitive touch
sensing unit (24ch)

8-bit timer (2ch+2ch)

Comparator (4ch)

4P Connectivity

{é} System

Compare match timer
16-bit (4ch)

Realtime clock
Low power timer

16-bit timer pulse unit (6¢h)

@ Safety

Clock frequency accuracy
measurement circuit

Register write protection
Oscillation stop detection

CAN (1ch) *! DMAC (4ch)
DTC
SCI (6ch)
Interrupt (8-pin+NMI)
12C (1ch)
Highflow-speed
SPI (1ch) on-chip oscillators
UsB2.0 Power-on reset (POR)
Full Speed (1ch)*!
_ Voltage detection
SDHI (1ch) *! circuit (LVD)
ItDA (1ch) Event link controller
8/16-bit External bus
*1: Only RX231

64MHz RXv37. BEBRES Y Fikees tFa17Zm(bLIc32E Y

/70 NO—>

64MHz 32-bit RXv3 core

@ Memory

Code Flash (512KB)

N Analog

12-bit ADC x 24ch

SRAM (128KB) 8-bit DAC x 2ch

CRC calculator

Data operation circuit
(RAM test assist)
AID self-diagnostic
(Fault detection)
AID disconnection detection

14-bit watchdog timer

it independent watchdog timer
Port output enable
Memory protection unit

o Timer

WM timers
- 32-bit x 2ch (GPTW)
- 16-bit x 6ch (GPTW)

Data Flash (8KB) ** Comparator x 2ch

Temperature Sensor

4 Connectivity

{§} System

General timers
- 16-bit x 4ch (CMT)

- 8-bit x 4ch (TMR)
Low power timer (LPT)

Real-time clock (RTC)

@ Safety

USB2.0 x 1ch DMAC x 4ch, DTC Watchdog timer x 2ch
- Full speed
High-speed on-chip CRC calculator
CAN-FD x 1ch oscillators

Remote control signal
receiver x 1ch

Low-speed on-chip
oscillators

Serial communication Event link controller
- UART x 7ch
(w/ Simple SP1/12C)
- SPIx1ch
-12Cx 1ch

*1: Background operation

PWM wave output shutdown

Serial sound I/F

ﬁ Security

AES hardware accelerator *'
True random number generator *
~ IDcodeprotection
Unique ID
Key management *'

" Access management '

Package

LFQFP 48/64/100
HWQFN 48/64
WFLGA 64
TFLGA 100

{“b HMI

Capacitive touch sensor
x34ch

@ Security

RSIP-ET1A
- AES/ECC/SHA engines
- TRNG

- Key management

- Access management

Failure detect assist
(Clock, Memory, Analog)

Memory protect

Unique ID

Package

LFQFP 48/64/80/100

HWQFN 48

Code Flash (512KB)

12+bit AID converter (14ch)

SRAM (64KB)

12-bit DIA converter (2ch)

Data Flash (8KB)

Temperature Sensor

43 Connectivity

CAN (1ch)
SCI (dch)
12C (1ch)

SPI (1ch)

Comparator (2ch)

{:C:)} System

DMAC (4ch)
DTC

Interrupt (6-pin+NMI)

Multi-function timer pulse unit 2
6-bit (5ch)

Capacitive touch
sensing unit (12ch)

8-bit timer (2ch+2ch)

Compare match timer
16-bit (4ch)

Realtime clock
Low power timer

16-bit timer pulse unit (6ch)

@ Safety

Clock frequency accuracy
measurement circuit

Register write protection
Oscillation stop detection

Highflow-speed
on-chip oscillators

USB2.0

Power-on reset (POR)

Full Speed (1ch)

SDHI (1ch)

Voltage detection
circuit (LVD)

IDA (1ch)

RF (BLE5.0)

AJrvhaO—>

64MHz RXv37, @iEHEse

Event link controller

CRC calculator

Data operation circuit
(RAM test assist)

AID self-diagnostic
(Fault detection)

AD disconnection detection
14-bit watchdog timer

14-bit independent watchdog timer

Serial sound I/F

ﬁ Security

AES hardware accelerator
True random number generator
1D code protection
Unique ID
Key management
Access management

E Package

BGA 85

Port output enable
Memory protection unit

64MHz 32-bit RXv3 core

@ Memory

Code Flash (512KB)

M Analog

12-bit ADC x 24ch

SRAM (128KB)

8-bit DAC x 2ch

O Timer

PWM timers
- 32-bit x 2ch (GPTW)
- 16-bit x 6ch (GPTW)

Data Flash (8KB) *'

Comparator x 2ch

€3 Connectivity

Remote control signal
receiver x 1ch

Serial communication
- UART x 7ch

(w/ Simple SPI/12C)
- SPIx 1ch
-12Cx 1ch

*1: Background operation

Temperature Sensor

@ System

DMAC x 4ch, DTC

General timers
- 16-bit x 4ch (CMT)

- 8-bit x 4ch (TMR)
Low power timer (LPT)

Real-time clock (RTC)

@ Safety

Watchdog timer x 2ch

QFN 56

¥ TZRELI32EY A7

@7 HMI

Capaciive touch sensor
X 34ch

ﬁ Security

Memory protect

High-speed on-chip
oscillators.

Low-speed on-chip
oscillators.

Event link controller

CRC calculator

PWM wave output shutdown

Failure detect assist
(Clock, Memory, Analog)

Unique ID

Package

LFQFP 48/64/80/100

HWQFN 48




BhET/\1R

RL78/G23 RL78/G16

16MHzRL78-S207. B#EREL YI1ZviAEi. KEPEE
BEICEBEA/N - NEVNRY OO =2

32MHz RL78-S307, {GEBE MR EOICEE LI, BiksE
EHSELTCHHACNREY 70O b O—2

S ¢[eyE M 32MHz 16-bit RL78-S3 CPU core S [ck (8 32MHz 16-bit RL78-S2 CPU core

@ Memory

Code Flash (768KB)

M Analog

12-bit A/D Converter 26ch

SRAM (48KB)

Internal Reference Voltage

Data Flash (8KB)

Comparator 2ch

1.6V Flash Writing

8-bit DIA Converter 2ch

Boot Swap (16KB)

Memory Mirror Function

43 Connectivity

G (Multi- lave) x2

Temperature Sensor

{§} System

High-Speed OCO 32MHz

C:) Timer

Timer Array Unit
(16-bit, 16ch)

32-bit Interval Timer (8-bit x 4)
Watchdog Timer (WDT)

Realtime Clock

@ Safety

RAM Parity Error Check

é‘b HMI

Key Interrupt Function
Buzzer Output Controller
Capacitive Touch Sensor 32ch

Controlled Current Drive Port
8ch

40mA Output Port

ﬁ Security

Flash Writing Protection
Flash Shield Window Function

CSl x2/ UART / Simple I’C x2
CSl x2 / UART / Simple I’C x2

CSI x2/ UART / Simple IXC x2

Middle-Speed OCO 4MHz
Low-Speed OCO 32kHz
External Clock Controller

Power-on Reset (POR)

Invalid Memory Access Detection
AD Test

Frequency Detection

CSIx2/ UART/ Simple I°C x2 Voltage Detection CRC Calculator
UART Data Transfer Controller RAM Guard
UART Logic & Event Link Controller SFR Guard

Remote Control Receiver

RL78/G22

32MHz RL78-S3077. BN-&E /7

Snooze mode Sequencer
Interrupt Controller (4 Levels)

On-chip Debug
(Single-wire, Double-wire)

Trap Function

Output Level Detection

XIVEBA TR /703> 00—

(& ](c77A 32MHz 16-bit RL78-S3 CPU core

@ Memory

Code Flash (64KB)

M Analog

10-bit A/D Converter 10ch

SRAM (4KB)

Internal Reference Voltage

Data Flash (2KB)
1.8V Flash Writing
Boot Swap (8KB)

Memory Mirror Function

43 Connectivi

G (Multi- lave) x1

Temperature Sensor

{§} System

High-Speed OCO 32MHz 1%

C:j Timer

Timer Array Unit
(16-bit, 8ch)

32-bit Interval Timer (8-bit x 4)
Watchdog Timer (WDT)

Realtime Clock

@ Safety

RAM Parity Error Check

Unique ID
Customer ID
Ramdom Number Generator

Package

LSSOP: 30-pin

LQFP: 32, 44, 64, 80, 100-pin
32,

General Purpose /0
max 120 pins

tREE B AHEREBIR YT Ty

q‘b HMI

Key Interrupt Function
Buzzer Output Controller

Capacitive Sensing Unit 29ch
+ Multiple Electrode Connection

ﬁ Security

Flash Writing Protection
Flash Shield Window Function

CSl x2/ UART / Simple I’C x2
CSl x2 / UART / Simple I’C x2
CSIx2/ UART / Simple IXC x2

UART

Middle-Speed OCO 4MHz

Low-Speed OCO 32kHz

External Clock Controller

Power-on Reset (POR)

Invalid Memory Access Detection
AD Test

Frequency Detection

Voltage Detection CRC Caleulator
Data Transfer Controller RAM Guard
Event Link Controller SFR Guard

Snooze mode Sequencer

Interrupt Controller (4 Levels)

On-chip Debug
(Single-wire, Double-wire)

Unique ID
Customer ID
Ramdom Number Generator

Package

LQFP: 32, 44-pin
HWQFN: 16, 24, 32, 40, 48-pin

Trap Function

Output Level Detection

WFLGA: 25, 36
LFQFP: 48-pin

General Purpose 110
max 44 pins

@ Memory

Code Flash (16KB / 32KB)

H Analog

10-bit A/D Converter 11ch

SRAM (Parity) (2KB)

2.4V to 5.5V Flash Writing

Internal Reference Voltage
(0.815V)

C:) Timer

Timer Array Unit
(16-bit, 8ch)

Interval Timer 12-bit, 1ch

Sensor

Memory Mirror Function

Data Flash (1KB)

€3 Connectivity

I°C (Multi-master) x1

Watchdog Timer (WDT)

Comparator 2ch

{§} System

Interrupt Controller (4 Levels)

Reset-less Realtime Clock (RTC)
Calender Function

@ Safety

AID Test

@5 HMI

Buzzer Output Controller

Capacitive Touch Sensor
(CTSUb)

Package

LQFP: 32-pin

CSl x1/UART / Simple XC x1

High-Speed OCO 16MHz £1%*'

CRC Calculator

SSOP: 10, 16, 20-pin

CSl x1/ UART / Simple I°C x1

Low-Speed OCO 15kHz

RAM Parity Error Detection

CSl x1/UART / Simple - x1

“1: Aver:  £2.0% (-40 to +85°C)
GIM-ver: £1.0% (20 to +85°C)
+1.5% (-40 to -20°C)

+1.5% (+85 0 +125°C)

External Clock Controller
(12MH2/32.768KHz)

Selectable Power-on Reset
(SPOR)

On-chip Debug (2.4V to 5.5V)
(Single-wire, Double-wire)

Frequency Detection

Invalid Memory Access Detection

HWQFN: 16, 24, 32-pin

General Purpose /0
up 1030 0s
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QE for Capacitive Touch 77 R\ R FE—F
(BERBRE) INSA=Z AL R[]

QE for Capacitive Touch®7” F/\>Y X FE— K (BEGRE) &FAERAIAEECTSUNS X —Z DL T,

CTSU Self Test Software []

CTSUESHY 7 b 2 7ICDUWTEIRA, IEC60730 77 5 X B REFIBN\DHENZ TR,



https://www.renesas.com/document/apn/capacitive-sensor-microcontrollers-ctsu-capacitive-touch-introduction-guide
https://www.renesas.com/document/apn/capacitive-sensor-microcontrollers-ctsu-capacitive-touch-introduction-guide
https://www.renesas.com/document/apn/capacitive-sensor-microcontrollers-ctsu-capacitive-touch-electrode-design-guide
https://www.renesas.com/document/apn/capacitive-sensor-microcontrollers-ctsu-capacitive-touch-electrode-design-guide
https://www.renesas.com/document/apn/capacitive-sensor-mcu-capacitive-touch-noise-immunity-guide
https://www.renesas.com/document/apn/capacitive-sensor-mcu-capacitive-touch-noise-immunity-guide
https://www.renesas.com/document/apn/capacitive-sensor-mcu-capacitive-touch-ripple-noise-prevention-guide
https://www.renesas.com/document/apn/capacitive-sensor-mcu-capacitive-touch-ripple-noise-prevention-guide
https://www.renesas.com/document/apn/ra-family-capacitive-touch-software-filter-sample-program
https://www.renesas.com/document/apn/ra-family-capacitive-touch-software-filter-sample-program
https://www.renesas.com/document/apn/ra-family-capacitive-touch-software-filter-sample-program
https://www.renesas.com/document/apn/capacitive-sensor-mcu-qe-capacitive-touch-advanced-mode-parameter-guide
https://www.renesas.com/document/apn/capacitive-sensor-mcu-qe-capacitive-touch-advanced-mode-parameter-guide
https://www.renesas.com/document/apn/capacitive-sensor-mcu-qe-capacitive-touch-advanced-mode-parameter-guide
https://www.renesas.com/document/apn/ra-family-rl78-family-rx-family-renesas-synergy-platform-ctsu-self-test-software
https://www.renesas.com/document/apn/ra-family-rl78-family-rx-family-renesas-synergy-platform-ctsu-self-test-software
https://www.renesas.com/document/apn/ra-family-rl78-family-rx-family-renesas-synergy-platform-ctsu-self-test-software
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https://www.renesas.com/applications/industrial/appliances/kitchen-range-hood-2d-touch-sensor
https://www.renesas.com/applications/industrial/appliances/kitchen-range-hood-2d-touch-sensor
https://www.renesas.com/applications/industrial/industrial-automation/touchless-button
https://www.renesas.com/applications/industrial/industrial-automation/touchless-button
https://www.renesas.com/applications/industrial/building-automation/acdc-non-isolated-capacitive-touch-wall-switch
https://www.renesas.com/applications/industrial/building-automation/acdc-non-isolated-capacitive-touch-wall-switch
https://www.renesas.com/applications/industrial/medical-healthcare/infusion-level-monitor-using-capacitive-touch-sensing
https://www.renesas.com/applications/industrial/medical-healthcare/infusion-level-monitor-using-capacitive-touch-sensing
https://www.renesas.com/applications/automotive/infotainment/haptic-touch-key-module-automotive-switches
https://www.renesas.com/applications/automotive/infotainment/haptic-touch-key-module-automotive-switches
https://www.renesas.com/winning-combinations
https://www.renesas.com
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