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MCU RAOL1 RA2L1 RA4L1 RA6M2
Jo8y b+ RSSK-RAOL1 RSSK-RA2L1 RSSK-RAA4L1 RSSK-RA6M2
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F v %#5| Capacitive Touch Evaluation System | Capacitive Touch Evaluation System | Capacitive Touch Evaluation System | Capacitive Touch Evaluation System
for RAOL1 for RA2L1 for RA4L1 for RA6M2
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A—F S
AA=D
| —
MCU P/N R7FAOL1074CFL R7FA2L1AB2DFP R7FAAL1BDACFP R7FA6M2AF3CFB
Ny Gr=2 48-pin LQFP 100-pin LQFP 100-pin LQFP 144-pin LOFP
ROM/RAM 64KB/16KB 256KB/32KB 512KB/64KB 1MB/384KB
2y FHFH 24 32 12 18
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- First Step Guide
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- First Step Guide
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MCU RL78/F22 RL78/F25 RL78/G16 RL78/G22 RL78/G23 RL78/123
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ID
F v ~%#5| Capacitive Touch Evaluation System | Capacitive Touch Evaluation System | Capacitive Touch Evaluation System | Capacitive Touch Evaluation System | Capacitive Touch Evaluation System | Capacitive Touch Evaluation System
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Part No. RTK7F122FGST0000BJ RTK7F125FPST0000BJ RTKOEG0047S01001BJ RTKOEG0042S01001BJ RTKOEG0030S01001BJ RTKOEG0063S01001BJ
=R . - e | -
A A= ’ =
o
MCU P/N R7F122FGG3AFB R7F125FPL3AFB-C R5F121BCAFP R7F102GGE2DFB R7F100GSN2DFB R7F100LPL3CFB
NI 48-pin LFQFP 100-pin LFQFP 32-pin LQFP 48-pin LFQFP 128-pin LFQFP 100-pin LFQFP
ROM/RAM 128KB/12KB 512KB/40KB 32KB/2KBFP 64KB/4KB 768KB/48KB 512KB/32KB
2y FRTH 12 31 15 29 32 36
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— RL78/F22#5#CPUR— - RL78/F25#&#CPUR— K - RL78/G16#8#CPUR— I - RL78/G22#8#CPUR—F | - RL78/G23#&#CPUR—F | — RL78/L23##MCPUR—F
- BCAEBEA—F - BCBRBE@A—F - BCAEERA—F - BCREERA—F - BCBBE@EA—F - BCAEERA—F
(RENAZAH) (REANAZAEHRA—I) (REANAZAERA—I) (REVAZAZRA—IV) (REANAZAERA—I) (RENAZAERA—IV)
- First Step Guide - First Step Guide - First Step Guide - First Step Guide - First Step Guide - First Step Guide
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e

- First Step Guide
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T DLRAR200MMDFEETOFOMBEZ ERICEHRLE T, ERN DOBBRICERTESDTYTAF v EINELHEGRIAZRH
IR DR DIRIFZPIREE LE T,

MCU RX130 (RTKOEG0016D00001BJ) MCU RX231 (RTK5RX2310D00000BR)
vV7hox7 = V7hoxT =
RFaxb TV r—2av/—b THAVTFAIV (A== LAT T FFaxrb TIVr—2av/—b THAV TV (H—IN\— LATTR
BOM. [EIE&E) BOM. [EIE&E)
BFY—Ib - By —IL -
UI7LIRTHSA % 3D/BUfR (80*80mm) RX130 Y77 LVRTHL % 3DV T AF v BIER— F
MCU RX130 (RTKOEG0014D00001BJ) MCU RA2L1 Cap Touch CPU board
V7hoz7 - VI ko7 RA2L1 7 )b—T 3DV T RAF ¥ BRA— K YTV T b7
RFaATH TIVr—>av/—b THAVTPAIV (H—IN\— LATT CTSU 3D YT XAF+ T £ FHEEY —/L 3D Monitor] v1.00
BOM. [EIE&[X]) REFaX7b TIVr—2av/—b THAVT7AI (H—IN— LATIR
BEY—IV - BOM. [EI#&[)
BEY—IL QE for Capacitive Touch
3D Monitor Tool

DIVIRFYIITTFLIRTHAY

BHOBBERSEL VI EHEFEDET—ERE. BBROLICFEHNE LY. EDY. BEOBBELLNBLIGFOEE
ERALUEZMICY T AF viRF2rlaes LE T,

MCU RX130

VI7boz7 -

RFax>b TIVr—oav/—b THAVT7AIV (H—I\— LATT
BOM. [EIF&)

BEY—IV -
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BEeagWKR2>v)a1—3>

BEAEMKRZ>YDT EIE. BERERZ Y TCHEAETNTWAGNDY —ILRET T T4
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WA ABBEREL Y TSV I EBRELICT VT4 T — IV R ZRIBIHIEN
TEEY, 77747 —IVRIZBERERE D/ A XMt thmE O R _EICER)
ROEBVEY, BEBREMAKRZYY1—23y - UT7LVATHAVIZE 2SBRER
BN BRERDGNDY —)V R ET I T4 T2 — )V ROMKEZ LB TEE T,

."GND shield .

SFM - https://www renesas.com/design-resources/reference-designs/waterproof-self-ct-ref

U7 LYRATHL V% Capacitive Touch Waterproof Button with Self-Capacitance Reference Design
MCU RA2L1
RX140
RL78/G23
Vb7 RA2L1 Group Self-capacitance Waterproof Touch Button Demo t> 7LV 7 ko7

RX140 Self-capacitance Waterproof Touch Button Demo ¥/ 7 k7177 Rev.1.00
RL78/G23 Self-capacitance Waterproof Touch Button Demo > 7L/ 7 k777 Rev.1.00

REFax>b Self-Capacitance Waterproof Demo Hardware Manual
Application note, Design file (Gerber, Layout, BOM, Schematic)

Y —Il QE for Capacitive Touch

Er4 Self-capacitance Waterproof Touch Button Solution

EBA—IN—LAIVT7LIRATHALY

WA ZADEBZYFV)1—ravid, BEREXYFELYIZvh (CTSU) ZEH
LIBERER 2y FRMZISAL. @BROA —/\—LA/\XIVTHIELTWET,

INZIVDTchHEDSETEEZHIRITBHIET. 1DDRZ/NEHOEREEE|) LT
BTEEARETT,
S - hitps://www renesas.com/design-resources/reference-designs/metal-touch-ct-ref

Y77 LVRATHA V% HEREXVF EREBA—N—LAVIFLYRTHLY
MCU RX140
VI7hozT RX140 Group Metal Touch Solution %> 7LV 7 ko7
RFaxrb TIVr—=av /= THAY TV (H—IN—. L4777k BOM. [EEEX)
ARy —IL QE for Capacitive Touch
Er4 Metal Touch Solution Introduction
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HERYF VT 7LIATHAY

WEZYF - VIT7LVRATHAUIE, IR Y REEREZ Yy FF—V ) a1—a % EH
LT EME LITIREFO7 7TO—FARETRIENTEE YT, BCRECEME
DHEDREEERIL. LEDESTLEY, IR RABORHERERX v FCPUR— K%
BRI RE T,

SEHA - https://www.renesas.com/design-resources/reference-designs/proximity-touch-ct-ref

VI77LYRATHA V% BERERYFAEEZYFUITLYRTHAY
MCU RA2L1
RA6M2
RX140
RL78/G23
P Nk i RA2L1 JIV—T RyFLAREZYTEYV1—3> BT IV T o7

RX140 7 )V—T ByFLARZYTEYa—2ay 2T IV ThoxT
RAGM2 FIV—T ByFLAREZYTEY a—2a> YTV T o7
RL78/G23 JIV—F ZyFLRARZYTEYV1—3> BT T o7

RFaAVE TIV =23/ =k THAVT7AIV (H—IN— L4777~ BOM. [EEEK)
Ry —Il QE for Capacitive Touch
e7r4 2yFLRAREYTE

2YFLARZENE

2y FLRARZVBRR—RIZIV I Y ADBBERENZ v TV )1—a> AL T
ENGEREULIEPFORAZRE T 5IENTEXT, BEREARNBMNIEDE
BEGRAL, LEDARITLE Y, VAT ABOEHERER Y FCPUR—FZXIGAI L,
REDBICRBENDIDBHTMGEEAN AV LIeREZVERFTELTVET,

S¥E4H - https://www.renesas.com/design-resources/reference-designs/proximity-touch-ct-ref

V77 LYRTHA V% 2y FLRARE VEB
MCU RA2L1
RA6M?2
RX130
RL78/G23
Vb7 RA2L1 Group Touchless Button Electrode Board %> 7))LV 7 ko7

RA6M2 Group Touchless Button Electrode Board #> 7JLY 7 oz 7
RX130 Group Touchless Button Electrode Board > 7))LV 7 ko177
RL78/G23 Group Touchless Button Electrode Board > 7LV 7 b7

RFaAXVE Capacitive Sensor Microcontrollers Touchless Button Electrode Board
TIVr—=oav /= THAUT7AI (H—I\— L4777~ BOM, [EEEK)

BEFY—Ib QE for Capacitive Touch

E74 2y FLARRBEA—F
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CTSU2SLO BEPHIEEES K UM BMIEF I ZER T2 L TREBENTOFLER
T ZRIBLET,

BEMHIEREE

WERIZCTSUTETRIL R SANI RILD I T TREV DRy FHEZRBL TV e fedh, Ry
FHEIIFCPUEESN T 2REDDVE LT, BEHIEMRETIE. CPUEESIE I ICCTSUTR Y FHIEDRIBEICE DT DT, FEHAH
ICCPUZEEEN T DUEN G, HBENZMASIENFRREGYE LT,

R EIREGEE
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FENTHEEESNE-FHSDERD ETRRETVE LT
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VI77LYRATHA V% BERBZYFAR—MIIAIT7vTVIFLYRTHAY

MCU RA4L1

RX140

RX261

RL78/G22

RL78/L23

RL78/F25

VIR T RAAL1 F)V—T A—boxA97v IV )a—3>
RX140 /' )V—T RII—bozA97v TV )a—ay
RX261 JIV—T A—boxA07v 7V )a—a>
RL78/G22 B EARER v FEHEEE A F(SMS/MECHEEE)
RL78/L23 BB B AR — Iz A 07w TV )a—3>
RL78/F257 |V— 7 {EHBEN AR— b4 07y TV )a—3>

REaA7b RX1407 )L —THERER Y FeHE AT I—H =X =27
TIVr—=2av /= THAY TV (H—IN—. L4777k BOM. [EEEX)

Ry —Il QE for Capacitive Touch

Er4 RX140 Smart Wake Up Solution

KfistAlT

HEABRY T F—ESALKEHIOTETT,

S  https://www.renesas.com/design-resources/reference-designs/liquid-level-ct-ref

V77 LYATHAL V% HEREZ v FKEHA VI 7 LYATHAY
McCU RX130
vVI7buz7 RX Family Capacitive Water Level Measurement Demo Level Monitor
RXZ73Y KEEHAITELY S VTV ThoTT
FFax>k TV r—2av /= THAVTPAI (A== L4777k BOM. [EIEERH)
Ry —Il QE for Capacitive Touch
ET4 KAEHRTE



https://www.renesas.com/design-resources/reference-designs/liquid-level-ct-ref
https://www.renesas.com/design-resources/reference-designs/smart-wakeup-ct-ref

#EFENZYvF LY HICHAREZIEY —IV QE for Capacitive Touch

16-17

QE for Capacitive Touchld. #ARFRERRE’ studio ETEMET BV a—3> « V—ILF Y bDUEDTY,
HERENAYF VT EFERALUCHEPAH AT LRRICBWT, Ry FA V27— ADPRREPREDF1— 27 #HHIC

TA. FREBEOEEIRIR CEX T,
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Fa—T Kk

Fa—ZUeel X, BEVF1—=Y. FEFa -0 T
RNVARE—RF1—Z 25 Ic&BFa— T lEeREL T
£9,
BEF1—Z7 Tl BERPERINLRA—RICEbE/N
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capacitive-sensor-mcu-ge-capacitive-touch-advanced-mode-parameter-guide
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RA2E1

48MHz Arm® Cortex®-M23 T h) S AV NBEXA70a> ha—=

m 48MHz 32-bit Arm® Cortex®-M23 Core

@ Memory M Analog 6 Timer

32MHz Arm® Cortex®-M23 T2 NS AV AARA70a O—2

- 32MHz 32-bit Arm® Cortex®-M23

@ Memory H Analog O Timers

NVIC | SWD | MTB

q\b HMI

NVIC | SWD | MTB

@) HMI

Code Flash 64KB 12-bit AID (13ch, 2ps) Timer Array Unit IRQ (8ch) Code Flash 12-bit ADC (13ch) GPT 32-bit (1ch) Capacitive Touch Sensing
(16-bit x Bch) (128kB, 64kB, 32kB) Unit (30ch)
SRAM 16KB Parity Temperature Sensor 32-it Interval Timer Capacitive Touch (24ch) B Low Power Analog GPT 16-bit (6¢h)
Data Flash 1KB Internal Reference Voltage (8-bit x 4ch) Controlled Currenr Drive SRAM (16kB) Parity Comparstor (2c5) AGT 16-bit (2ch)
(2568 x 4) RTC _ Port(pin) Data Flash (4kB) Temperature Sensor T
Startup Program —_— wor
Protection 8KB

ﬁ Security
@ Safety Unique ID

TRNG @Communication

Flash read protection

@Communication

Simple SPI x2 /
UART x1/ Simple I°C x2

{é} System

High-speed OCO 32MHz

@ System @ Safety ﬁ Security

SRAM Parity Check

Middle-speed OCO 4MH: i Flash access window .
iddle-spee iz Invalid éwee‘emct:irz"/\ccess 12C x1 Sys Tick Memory Protection Unit AES (128/256)
UAR?T:I/ES?V:‘D |:2\ ‘/c ° Low-speed OCO 32kHz SCIxd DTC SRAM Parity Check TRNG
External clock controller AID test Multiple Clocks POE
Simple SPI x1/ Clock output Frequency detection SPIx1 On-Chip Oscillator Clock Frequency 128 bit Unique ID
UART x1 / Simple I’C x2 Power on reset CRC Calculator Package HOCO (24,32,48,64MHz),
3248, g Accuracy Measurement
LOCO (32kHz),
UARTA x 2 Voltage detection Register write protection LOGO (18kHE) CRC Calculator
rFCx2 Data Transfer controller Output level detection QFN 24,32, 48 B LA Package
Event link I JART loop back LSSOP 20 Low Power Modes e
vent link controller UART loop bac! T e Data Operation Circuit LQFP 32, 48, 64: LGA 36
Interrupt controller IwDT LQFP 32, 48 Port Function Select Flash Area Protection _

RTC 'ADC Self Test BGA 64; QFN 32, 48; WLCSP 25

RA2L1 RA4L1

80MHzMDArm® Cortex®-M33& & L - EEE IMCU, TrustZone®,
TIAVNCDOVNA—T, BELEF1 T &BE

48MHz Arm® Cortex®-M23BIEBES H~ 7O A—2

it Arm® Cortex®-M33 NViGl[|SWDI[[ETB

it Arm® Cortex®-M23 Core

NVIC | SWD | MTB

. o -
@ Memory W Analog o Timer b HMI @ Memory +* Analog O Timer g‘b HMI
Code Flash (256kB, 128kB) 12-bit ADC (19ch) GPT 32-bit (4ch) Capacitive Touch Sensing (zsggge ;‘SBSh o) 12-bit AD GPT 32-bit (2ch) Segment LCD Controller
it (32ch x 2 Banks) g o
SRAM (1653) Pary 12:0it DAC (1ch) GPT 161t (6ch) Unit (32¢h) e 12-bit DIA GPT 16-bit (4ch) 8 com x 48 seg
Low Power Analog High Current [O (-20mA) anty T Sensor Low-power AGT 32-bit _ with Charge Pump
SRAM (16kB) ECC rator (20h AGT 16-bit (2ch) [ SRAM 32KB ECC ° <2 (2ch) Cap Touch (12 ch )

Data Flash (8kB)

@Communication

wpT
Temperature Sensor

@ System @ Safety

ﬁ Security

CAN X1 Sys Tick Memory Protection Unit AES (128/256)

2cx2 pTC SRAM Parity Check TRNG
Mple Clocks ECC in SRAM 128 bit Unique ID

sCixs On-Chip Oscillator POE

-, HOCO (24,32,48,64MHz), Clock Frequency

LOCO (32kHz),

Accuracy Measurement

ILOCO (15kHz) CRC Calculator
Low Power Modes WDT
ELC Data Operation Circuit

Port Function Select Flash Area Protection

RTC ADC Self Test

Package

LQFP 48, 64, 80, 100
QFN 48

DataFlash 8KB

@ Communication

{:6'} System

TrustZone

WDT
RTC, Calendar

@ Safety

Memory Protection Unit

ﬁ Security

Unique ID
TRNG
AES 128//256
Key Management
ECC (256)
SHA-2 (256)
Tamper Detection
SPA/DPA Resistance

2 Package

LQFP 48, 64, 100

BGA 64, 100

13C x 1
120 x1 DMA (8ch), DTC, ELC SRAM Parity Check
Soixe Interrupt Controller ~ ECCSRaM

x Clock Generation Clock Frequency Accuracy
LPUART x2 On-Chip Oscillator
SPIx1 —— CRC Calculation
HOCO s

QSPIx 1 (241 ! -
CANFD x1 LOCO (32KHz) 727“hc;"e'a‘;’°"|°;?”"

asl| rea Protection

ILOCO (15KH
USBFS wio crystal (15KHz) oG T
Ssix1 Low-power Modes LVDs for 3V to 1.6V

QFN 48, CSP72



BEET/\

48MHz Arm?® Cortex®-M4&£LCDO Y FO—ZS B LUOHMIEBRERET
ByF o HEEEY /OO =2

@ Memory

Code Flash (256kB)

48MHz 32-bit Arm® Cortex®-M4 Core

M Analog

14-bit AID (25¢ch) 1S/H

@ Timer

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

@) HMI

GPT 32-bit (2ch) Capacitive Touch Sensing

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

Data Flash (8kB)

@Communication

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

Low Power Comparator (2ch)

Temperature Sensor

{:C:)} System

@ Safety

Unit (27ch)
GPT 16-bit (6¢h) _
Segment LCD Controller
Low Power GPT (2ch) 38 Seg/8 Com

wbT

RTC, Calendar, Vbat

@ Security

USB2.0 FS x1 DMA (4ch) Memory Protection Unit AES (128/256)
ANt pTC SRAM Parity Check TRNG
Clock Generation ECC in SRAM Key Management
12C x2 On-Chip Oscillator POE GHASH
HOCO (24,32,48,64MHz), Clock Frequency
SCIx4 MOCO (8MHZ), Accuracy Measurement
U, LOCO (32kHz), CRC Calculator package
1LOCO (15kHz) wor g
ssixt Low Power Modes DT —
o Data Operation Circuit LQFP 48, 64, 100

RA4M3

T00MHz Arm® Cortex®-M33 TrustZone®. 2&ER. EFL XTI TA

E7

RA4M3

Interrupt Controller

100MHz 32-bit Arm® Cortex®-M33 Core

ﬁ Memory

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

H Analog

12-bit AID (9ch) 1SH

Flash Area Protection

ADC Self Test QFN 48, 64, 40, LGA 100

NVIC | JTAG | SWD | ETB

@) HMI

Capacitive Touch Sensing

@ Timer

GPT 32-bit (2ch)

Block SWAP Function
SRAM (64kB) Parity

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

12-bit DAC (2ch)
Temperature Sensor

Unit (20ch)
GPT 16-bit (6ch)

Low Power GPT (6ch)

SRAM (64KB) ECC wot
Data Flash (8kB) RTC, Calendar, Vbat, ﬁ
128Byte SRAM i
Standby SRAM (1kB) Security
Unique ID
AES (126/192/256)
TRNG
Communication {é} System @ Safet; L
@ Y Yy Key Management
RSA/ECC / DSA
USB2.0 FS x1 DMA (8ch) Mermory Protection Unit 250 | SHnoas
ANt oTC SRAM Pariy Check -
Clock Generation E£CC in SRAM Tamper Resistance
12¢ x2 On-Chip Oscillator Clock Frequency SPAIDPA Enhanced Resistance
scixe HOCO (16,18,20MHz), Acctracy Meastrement
L0CO (32kHz),
SPIx1 ILOCO (15kHz) CRC Calculator pack
ackage
wot
P Low Power Modes .
ELC Data Operation Circuit e s
LQFP 64,100, 144
SDHI/ MMC ntermupt Contrallor Flash Area Protection
ssixt TrustZone ADC Self Test

100MHz Arm® Cortex®-M33 TrustZone®. S&E&E. &

100MHz 32-bit Arm® Cortex®-M33 Core

@ Memory

Code Flash
(256kB, 384kB, 512kB)
SRAM (64kB) Parity
SRAM (64kB) ECC
Data Flash (8kB)

Standby SRAM (1kB)

@Communication

Y Analog

® Timer

12-bit A/D (13ch) 1SH GPT 32-bit (4ch)

NVIC | JTAG | SWD | ETB

% HMI

Capacitive Touch Sensing

{:6} System

12-bit DAC (2ch) GPT 16-bit (4ch)

Temperature Sensor Low Power GPT (6ch)
woT

RTC, Calendar, Vbat,
128Byte SRAM

@ Safety

Unit (12ch)

ﬁ Security

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

USB2.0 FS x1 DMA (8ch) Memory Protection Unit
ANt pTC SRAM Parity Check
Clock Generation ECC in SRAM
12€ x2 On-Chip Oscillator Clock Frequency
Scixe HOCO (16,18,20MHz), Accuracy Measurement
LOCO (32kHz),
— ILOCO (15kHz) CRC Calculator
woT
P Low Power Modes
ELC Data Operation Circut
SDHI/ MMC Interrupt Controller Flash Area Protection
ssixi TrustZone ADC Self Test

Tamper Resistance

SPA/DPA Enhanced Resistance

2 Package

LQFP 48, 64, 100
QFN 48

48MHz Arm® Cortex®-M477 + Bluetooth® 5.038&1{KE /1> > )1
FuIREYvr/rOdI -2

48MHz 32-|

Arm® Cortex®-M4 Core

@ Memory H Analog

Code Flash (512 KB) 14-bit AID Converter (8 ch.)

® Timer

General PWM Timer 32-bit x4

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

@7 HMI

Capacitive Touch Sensing
1

Data Flash (8 KB) 12-bit D/A Converter x1

General PWM Timer 16-bit x3

Unit (11 ch.)
Segment LCD Controller

Low-Power Analog
Comparator x2

SRAM (96 KB)
Flash Cache

Asynchronous General
Purpose Timer x2

4com x 9seg

OPAMP x1

wpT

Memory Mirror Function
Temperature Sensor

{:6:} System

@Communica!ion

RTC

@ Safety

ﬁ Security

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

AES Engine for BTS)
Interrupt Controller

Flash Area Protection
ADC Self Test
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T00MHz Arm® Cortex®-M33. {EEEEZ MRS &
INGVAITEBNZI N ZA A 7A3 > M

m*nm& 120MHz Arm® Cortex®-M42177. RA63/1J

JETFILREY A0 O—5

—XIIEBEtENfT Vb

100MHz 32-bit Arm® Cortex®-M33 Core NVIC | JTAG | SWD | ETB 120MHz 32-bit Arm® Cortex®-M4 Core NVIC | JTAG | SWD | ETM

% HMI

Capacitive Touch Sensing
Unit (12ch)

@ Memory

Code Flash
(256KB, 512kB)

Y+ Analog @ Memory

Code Flash (512kB)
SRAM (96KB) Parity
SRAMHS (128kB) Parity

M Analog G) Timer

GPT HighRes 32-bit (4ch)

@ Timer

12-bit AID (9ch) 1S/H GPT 32-bit (2ch)

12-bit DAC (1ch)

12-bit AD (11ch) 3SH
12-bit AID (8ch) 3S/H
12-bit DAC (2ch)
~ 3chPGAforeach ADC

GPT 16-bit (2ch) GPT Enh. 32-bit (4ch)

SRAM (128kB)

Low Power GPT (6ch) GPT 32-bit (5ch)

Data Flash (8kB)

WoT SRAM (32kB) ECC _ cenTeRlreach AT Low Power GPT (2ch)
- High Speed Comparator (6ch) S —
Standby SRAM (1kB) RTC, Calendar, Vbat, Data Flash (8kB) S woT
128Byte SRAM Sensor

Standby SRAM (8kB) RTC, Calendar, Vbat

@ Security ﬁ Security

AES (128/192/256;

@Ccmmunication {§} System @ Safety @Communication {:C:)} System @ Safety

USB2.0 FS x1 DMA (8ch) Memory Protection Unit Unique ID USB2.0 FS x1 DMA (8ch) Memory Protection Unit
- Key Management
CAN X1 _ pre SRAM Parity Check TRNG CAN X2 pTC SRAM Parity Check GHASH
Clock Generation B e Clock Generation ECC in SRAM  SHAT/SHA224/SHA256
126 x1 On-Chip Oscillator Clock Frequency On-Chip Oscillator POE ECCIRSAIDSA
SCl x4 Hoi%ég,ggingHz), Accuracy Measurement SCIx7 HOCO (16,18,20MH2), T GlockFrequeney 3DES/ARC4
u.oco( 15kH1)v CRC Calculator SPIx2 MOCO (8MHZ), Accuracy Measurement
SPIx1 ( iz) Package LOCO (32kHz), T CRCCalouator Pack
QsPIx1 Low Power Modes wpT QsPI x1 ILOCO (15kHz) wor ackage
X _ _ R L oEReEe
p——" ELC __ Data Operation Circuit LaFP 64 SDHIx2 Low Power Modes Data Operation Circuit LaFP 64, 100
x Interrupt Controller Flash Area Protection $8Ix1 and SRC ELC Flash Area Protection
ssixt TrustZone ADC Self Test QFN 48 T —— " ntermunt Contoller ——esifArearioecion LGA 100, QFN 64

External Memory Bus Interrupt Controller ADC Self Test

RA6M3

120MHz Arm® Cortex®-M4 177,
fevbxs/7O03>bA—5

FRAREXAE, EthemnetE32Y  120MHz Arm® Cortex®-M477, USB High-Speed. Ethernet, TFTO

vhO—oHER2E Y EY R /7O0O O—5

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

ﬁ Memory

Code Flash (512kB, 1MB)

H Analog @ Timer

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

GPT HighRes 32-bit (4ch)

SRAM (224kB) Parity
SRAMHS (128kB) Parity
SRAM (32kB) ECC

12-bit A/D (9ch) 3S/H

GPT Enh. 32-bit (4ch)

12-bit DAC (2ch)
High Speed Comparator (6ch)

Data Flash (32KB)
Standby SRAM (8kB)

@Communica!ion

T Sensor WoT

RTC, Calendar, Vbat

{é} System @ Safety

GPT 32-bit (6ch)
Low Power GPT (2ch)

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
soixio HOCO (16,18,20MHz), Clock Frequency
x MOCO (8MHZ), Accuracy Measurement
SPIx2 LOCO (32kHz), " CRC Calcultor

asPIxt ILOCO (15kHz) WoT

SDHI x2 Low Power Modes Data Operation Circuit

S5l x1 and SRC

External Memory Bus

ELC Flash Area Protection

Interrupt Controller

ADC Self Test

I
{b HMI
Capacitive Touch Sensing
Unit (18ch)

Parallel Capture Unit

ﬁ Security

AES (128/192/256
TRNG

Key Management
GHASH
SHA1/SHA224/SHA256
3DES/ARC4

Package

LQFP 100, 144
LGA 145

@ Memory

Code Flash (1MB, 2MB)

N Analog

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

o Timer

GPT HighRes 32-bit (4ch)

SRAM (480KkB) Parity
SRAMHS (128KkB) Parity
SRAM (32KB) ECC
Data Flash (64kB)

12-bit A/D (11ch) 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 (6ch)
Low Power GPT (2ch)
woT

RTC, Calendar, Vbat

@ Safety

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

CAN x2 On-Chip Oscilator POE
126 x3 HOCO (16,18,20MHz), Clock Frequency
SCIx10 MOCO (8MHZ), Accuracy Measurement
LOCO (32kHz), ~ CRC Calculator
SPIx2 ILOCO (15kHz)
asPixt IWDT
SDHIx2 Low Power Modes Data Operation Circuit

SSIx2 and SRC
External Memory Bus

ELC

Flash Area Protection

Interrupt Controller

ADC Self Test

{“b HMI

Graphic LCD Controller

2D Drawing Engine

JPEG Codec

Capacitive Touch Sensing
Unit (18ch)

Parallel Capture Unit

@ Security

AES (128/192/256
TRNG

Key Management
GHASH
SHA1/SHA224/SHA256
3DES/ARCA

Package

LQFP 100, 144, 176
LGA 145, BGA 176




A N —n A

x7T

RA6M4

200MHz Arm® Cortex®-M33 TrustZone®. Ethernet. #7ZXEIF

Y
RA6M4

@ Memory M Analog

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

200MHz 32-bit Arm® Cortex®-M33 Core

C:) Timer

GPT 32-bit (4ch)

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

12+bit AID (12ch) 1S/H

GPT 16-bit (6ch)

BGO/SWAP Function 12-bit DAC (2ch)

SRAM (192kB) Parity Temperature Sensor
SRAM (64kB) ECC
Data Flash (8kB)

Standby SRAM (1kB)

Low Power GPT (6ch)

wDT

RTC, Calendar, Vbat,
128Byte SRAM

@Communication {§} System @ 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
x _ Acouracy Measurement
SPIx2 LO0Q akwa), CRC Calculator
(15KHz) wor
QSPI x1 + OctaSPI Low Power Modes Data Operation Giroul
SDHI/MMC ELC Flash Area Protection
ssixt Interrupt Controller ADC Self Test

External Memory Bus TrustZone

RX113

NVIC | JTAG | SWD | ETB

é‘b HMI

Capacitive Touch Sensing
Unit (20ch)

ﬁ Security

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

Package

LQFP 64, 100, 144

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 CRC calculator
Full Speed Host/Function (1ch) Power-on reset (POR)
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

200MHz Arm?® Cortex®-M33 TrustZone®. Ethernet. CAN FDAEZE

ICETR

200MHz 32-bit Arm® Cortex®-M33 Core

@ Memory

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

M Analog G) Timer

12-bit AID (10ch) 1S/H GPT 32-bit (4ch)

BGO/SWAP Function 12-bit A/D (16¢h) 1S/H

GPT 16-bit (6ch)

SRAM (448KB) Parity 12-bit DAC (2ch)

Temperature Sensor
SRAM (64kB) ECC

Data Flash (8kB)

WDT

o T 128Byte SRAM
Standby SRAM (1kB)

@Communication {:C:)} System @ Safety

Low Power GPT (6ch)

RTC, Calendar, Vbat,

NVIC | JTAG | SWD | ETB

% HMI

Capacitive Touch Sensing
Unit (20ch)

ﬁ Security

Unique ID
AES (128/192/256)
TRNG

Key Management

RSA/ECC/DSA
Ethernet MAC with DMA DMA (8ch) Memory Protection Unit
USB2.0 FS x1 DTC SRAM Parity Check SHA256 / SHA224
USB2.0 HS x1 Clock Generation ECC in SRAM Tamper Resistance
CAN FD x2 On-Chip Oscillator Clock Frequency SPAIDPA Enhanced Resistance
12C x2 HOCO (16,18,20MHz), Accuracy Measurement
SCIx10 LOCO (32kHz), CRC Calculator
P2 ILOCO (15kHz) Wor

T QSPIx1+OctaSPIx1 Low Power Modes
SDHI / MMC / HDMI-CEC ELC
s8I x1 Interrupt Controller
External Memory Bus TrustZone

Data Operation Circuit
Flash Area Protection
ADC Self Test

Package

LQFP 100, 144, 176
BGA 176

32MHz RXVI D7, RIEWAEYZA 7y T=EA 232 £V b <A

03> ba—2

32MHz 32-bit RXv1 core

@ Memory Y Analog

Code Flash (512KB)

O Timer

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

12-bit A/D converter (24ch)

SRAM (48KB) 8-bit DIA converter (2ch)

8-bit timer (2ch+2ch)

Data Flash (8KB) Temperature Sensor

Compare match timer
Comparator (2ch) 16-bit (2ch)
Realtime clock

Low power timer

43 Connectivity

{lé} System @ 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 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




RX140

48MHz RXv2377, B3Ry FIPRED3I2E Y bx//0d> 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

Clock frequency accuracy

é‘b HMI

Capacitive touch
sensing unit (36ch)

ﬁ Security

AES hardware accelerator

CAN (1ch) DTC .
circui e ———————
B True random number generator
SCI (6ch) Interrupt (8-pin+NMI) Register write protection 9
Oscillation stop detection ID code protection
12C (1ch) High/low-speed o oerRon Sop Ceeton Unique ID
on-chip oscillators CRC calculator
SPI (1ch) Data operation circuit
Power-on reset (POR) (RAM test assist)
x i Pack:
Voltage detection A{E;‘a;‘;‘;‘i:‘;f“;c ackage
circuit (LVD) __ (Faultdetection)
AD ion detection LFQFP 48/64/80
Event link controller 14-bit independent watchdog timer LQFP 32/64
Port output enable HWQFN 32/48

RX231/RX230

54MHz RXv2377. @13
Aar~a—>

54MHz 32-bit RXv2 core

@ Memory

Code Flash (512KB)

N Analog

12-bit AID converter (24ch)

SRAM (64KB) 12-bit D/A converter (2ch)

Data Flash (8KB) Sensor

G Timer

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

WaeL 1T aZmbLIE32E Y bA Y

@b HMI

Capacitive touch
sensing unit (24ch)

8-bit timer (2ch+2ch)

Comparator (4ch)

€3 Connectivity

@ System

Compare match timer
16-bit (4ch)

Realtime clock
Low power timer

16-bit timer pulse unit (6ch)

@ Safety

Clock frequency accuracy
measurement circuit

Register wite protection
Oscillation stop detection

CAN (1ch) DMAC (4ch)
DTC
SCl (6ch)
Interrupt (8-pin+NMI)
12C (1ch)
Highflow-speed
SPI (1ch) on-chip oscillators
UsB2. Power-on reset (POR)
Full Speed (1ch) ™t
— Voltage detection
SDHI (1ch) *! circuit (LVD)
I1DA (1ch) Event link controller

8/16-bit External bus

*1: Only RX231

CRC calculator
Data operation circuit

Serial sound I/F

E’ Security

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

(RAM test assist) Access management *
AID self-diagnostic
(Fault detection)
A disconnection detection Package
14-bit watchdog timer LFQFP 487641100
it ‘watchdog timer
Port output enable HWQFN 48/64
Memory protection unit WFLGA 64
TFLGA 100

RX671

22-23

120MHz RXv33 7. @R 77 /L2 A LS IFERMHMIZ 3RIR S 532

’%
Evhks/o7o0arba—>
RX671

@ Memory M Analog

120MHz 32-bit RXv3 core

C:) Timer

% HMI

Code Flash (2MB) 12-bit A/D converter (18ch)

SRAM (384KB) 8-bit D/A converter (2ch)

Data Flash (8KB) Temperature Sensor

43 Connectivity

{: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 (15¢ch)
High/low-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) Voltage detection
circuit (LVD)
SDHI (1ch)

AID self-diagnostic
(Fault detection)

Event link controller

54MHz RXv2177. Bluetooth®5 0fELRIE(E% 1

A7adrh0o—>

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

Memory protection unit

54MHz 32-bit RXv2 core

@ Memory

Code Flash (512KB)

N Analog

12-bit A/D converter (14ch)

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

Data Flash (8KB) Temperature Sensor

Comparator (2ch)

€3 Connectivity

{§} System

O Timer

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

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

—~dB32E VAT

% HMI

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

CAN (1ch) DMAC (4ch)
DTC
SCI (4ch)
Interrupt (6-pin+NMI)
12C (1ch)
High/low-speed
SPI (1ch) on-chip oscillators
USB2.0 Power-on reset (POR)
Full Speed (1ch)
_— Voltage detection
SDHI (1ch) circuit (LVD)
IDA (1ch) Event link controller
RF (BLE5.0)

CRC calculator

Data operation circuit
(RAM test assist)

AID self-diagnostic
(Fault detection)
AID 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

Package

BGA85

Port output enable
Memory protection unit

QFN 56




BEET/\

64MHz RXV3T17, BEBEA Y F ke v+ 1T ERIELIZ32E Y
ST l=m M=

64MHz RXv3 77, 81
Ad>ha—>

WaEE a7 LI32E Y b A7

64MHz 32-bit RXv3 core 64MHz 32-bit RXv3 core

N Analog

12-bit ADC x 24ch

@ Memory

Code Flash (512KB)

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

'{’5 HMI

Capacitive touch sensor
x34ch

@ Timer

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

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

Temperature Sensor

43 Connectivity

{g} System

Remote control signal DMAC x 4ch, DTC

receiver x 1ch

General timers

- 16-bit x 4ch (CMT)

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

Real-time clock (RTC)

@ Safety @ Security

High-speed on-chip

Serial communication oscillators
- UART x 7ch

(wi Simple SP1/12C) Low-speed on-chip
- SPIx 1ch oscillators.
-12C x 1ch

Event link controller

*1: Background operation

Watchdog timer x 2ch Memory protect
CRC calculator Unique ID
PWM wave output shutdown
Failure detect assist
(Clock, Memory, Analog)
Package
LFQFP 48/64/80/100
HWQFN 48

16MHz RL78-S2077, B#ERELV Y IV ZRA. REPER
REICREG/N - NEABARI7O0d> b O—5

N LT[ck[G8 32MHz 16-bit RL78-S2 CPU core

N Analog

10-bit A/D Converter 11ch

@ Memory

Code Flash (16KB / 32KB)

SRAM (Parity) (2KB) Internal Reference Voltage
(0.815V)

@ HMI

Buzzer Output Controller

@ Timer

Timer Array Unit
(16-bit, 8ch) R ——
Capacitive Touch Sensor
Interval Timer 12-bit, 1ch (CTSUb)

2.4V t0 5.5V Flash Writing

Sensor
Memory Mirror Function

Watchdog Timer (WDT)

Comparator 2ch
Data Flash (1KB)

4P Connectivity

{g} System

FC (Multi-master) x1

Interrupt Controller (4 Levels)

Reset-ess Realtime Clock (RTC)
Calender Function

Package

@ Safety

AD Test LQFP: 32-pin

CSIx1/UART/ Simple IC x1

High-Speed OCO 16MHz £1%**

CRC Calculator SSOP: 10, 16, 20-pin

CSI x1/UART/ Simple IC x1 Low-Speed OCO 15kHz

RAM Parity Error Detection HWQFN: 16, 24, 32-pin

External Clock Controller
(12MH2/32.768KkHz)

CSIx1/UART/ Simple I-C x1

Selectable Power-on Reset
(SPOR)

On-chip Debug (2.4V to 5.5V)

(Single-wire, Double-wire)

“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 to +125°C)

Frequency Detection General Purpose 1/0

e upt0 30 I0s
Invalid Memory Access Detection

@ Memory

Code Flash (512KB)

N Analog

12-bit ADC x 24ch

SRAM (128KB)

8-bit DAC x 2ch

@ Timer

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

Data Flash (8KB) *'

Comparator x 2ch

€3 Connectivity

USB2.0 x 1ch

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

q\b HMI

Capacitive touch sensor
x 34ch

@ Security

RSIP-E11A

- Full speed

CAN-FD x 1ch

High-speed on-chip
oscillators

Remote control signal
receiver x 1ch

Low-speed on-chip
oscillators

Serial communication
- UART x 7ch

(w/ Simple SP1/12C)
- SPIx 1ch
-12Cx 1ch

*1: Background operation

Event link controller

CRC calculator

- AES/ECC/SHA engines
- TRNG

PWM wave output shutdown

Key
- Access management

Failure detect assist
(Clock, Memory, Analog)

Memory protect

Unique ID

Package

LFQFP 48/64/80/100

HWQFN 48

32MHz RL78-S307°. BNIEEIMtREL B E LB Re AV F T+
ZIVEBATCOAB< /703> a—>

(AN J[c7?A 32MHz 16-bit RL78-S3 CPU core

@ Memory

Code Flash (64KB)

N 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

12C (Multi- i-slave) x1

Temperature Sensor

@ System

High-Speed OCO 32MHz 1%

CSl x2 / UART / Simple I°C x2
CSl x2 / UART / Simple I°C x2
CSI x2 / UART / Simple I°C x2

UART

Middle-Speed OCO 4MHz

Low-Speed OCO 32kHz
External Clock Controller
Power-on Reset (POR)

Voltage Detection

o 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
Invalid Memory Access Detection
AID Test
Frequency Detection

CRC Calculator

Data Transfer Controller

Event Link Controller

Snooze mode Sequencer

Interrupt Controller (4 Levels)

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

RAM Guard

SFR Guard

% HMI

Key Interrupt Function
Buzzer Output Controller

Capacitive Sensing Unit 29ch
+ Multiple Electrode Connection

ﬁ Security

Flash Writing Protection
Flash Shield Window Function
Unique ID
Customer ID
Ramdom Number Generator

Package

SSOP: 20, 30-pin
LQFP: 32, 44-pin
HWQFN: 16, 24, 32, 40, 48-pin

Trap Function

Output Level Detection

WFLGA: 25, 36-pin
LFQFP: 48-pin

General Purpose /0
max 44 pins




32MHz RL78-S3077. {EBEEIIEREE EOICEE B BIMEE
EHEL OB~ 70d > ha—>

R (cVX] 32MHz 16-bit RL78-S3 CPU core

@ Memory

Code Flash (768KB)

M Analog

12-bit AID 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

12C (Mult 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

ﬁl Security

Flash Writing Protection
Flash Shield Window Function

CSl x2/ UART / Simple I’C x2
€SI x2/ UART / Simple I°C x2
CSI x2/ UART / Simple IXC x2

CSIx2/ UART / Simple IXC x2

Middle-Speed OCO 4MHz

Low-Speed OCO 32kHz

External Clock Controller

Power-on Reset (POR)

Voltage Detection

Invalid Memory Access Detection
AID Test
Frequency Detection

CRC Calculator

UART
UART

Remote Control Receiver

HERENZ Y THREZRATCRMAT 7 F1T—2EL0 /|

Data Transfer Controller

Logic & Event Link Controller

Snooze mode Sequencer

Interrupt Controler (4 Levels)

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

HE~x /703> ha—>

System

Data Transfer Controller
(DTC)

Event Link Controller

(ELC)

Internal Oscillator 80MHz
Internal Oscillator 15kHz
Ext. Main Oscillator 20MHz.
Ext. Sub Oscillator 32.7kHz
PLL 80MHz
Clock Monitor
Ext. Interrupt
Key Return
Power On Reset (POR)

Low Voltage Detector

On Chip Debug

(Hot plug-in, Live debug)

Human Machine Interface

Capacitive Sensing Unit
(CTSU2SLa) up to 31ch

RAM Guard
SFR Guard
Trap Function

Output Level Detection

16-bit CPU

RL78 CPU Core
@40MHz

VDD =

2.Vt0 5.5V

Ta = -40 ~ +105°C (Grade-3)
Ta = -40 ~ +125°C (Grade-4)

MUL/MAC/DIV instructions

Memory
Code Flash RAM Data Flash
512KB 40KB 16KB

Generic Timers

Timer Array Unit
16-bit, 16ch

Timer RJ
16-bit, 1ch

Real Time Clock

Enhanced Timer RD
(Timer RDe)
16-bit, 2ch
PWM/ Motor control/
Input capture/
Output compare

(RTC) Dithering Function
Safety + Security
15026262 ISO/SAEZ1434
(ASIL B) Evita-Light
(AES-256)

* FOC: Field Oriented Control (BLDC motor vector control method)

Unique ID
Customer ID
Ramdom Number Generator

Package

LSSOP: 30-pin
LQFP: 32, 44, 64, 80, 100-pin
HWQFN:

WFLGA: 36, 64-pin
LFQFP: 48, 64, 80, 100, 128-pin

General Purpose /0
max 120 pins

Interfaces

CAN Interface
(RS-CANFD lite) 2ch

LIN/UART module
(RLIN3) 3ch

Serial Array Unit
CSI/SPI: up to 4ch,
UART: up to 2ch,

Simplified I°C: up to 4ch,

Simplified I?S: 1ch

Multi-master I2C
(Serial I/F IICA) 1ch

Accelerator

FOC Assist Function*
SIN, COS,

Clarke/Park Transformation,

PI Control,
32-bit Multiplier

Analog

12-bit ADC
(with dedicated S&H)
up to 29ch

8-bit DAC

Comparator
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System
Data Transfer Controller

Event Link Controller

(ELC
Internal Oscillator 80MHz

Internal Oscillator 15kHz
Ext. Main Oscillator 20MHz
Ext. Sub Oscillator 32.7kHz

PLL 80MHz
Clock Monitor
Ext. Interrupt

Key Return

Power On Reset (POR)

Low Voltage Detector

(LVD)

On Chip Debug
(Hot plug-in, Live debug)

Human Machine Interface

Capacitive Sensing Unit
(CTSU2SLa) up to 12ch

16-bit CPU

RL78 CPU Core
@40MHz
VDD = 1.8V to 5.5V

Ta = -40 ~ +105°C (Grade-3)
Ta = -40 ~ +125°C (Grade-4)

MUL/MAC/DIV instructions

Memory
Code Flash RAM Data Flash
128KB 12KB 8KB
Generic Timers
Timer Array Unit Enhanced Timer RD
16-bit, 12ch (Timer RDe)
- 16-bit, 2ch
Timer RJ PWM/ Motor control/
16-bit, 1ch Input capture/

tput
Real Time Clock Output compare

(RTC) Dithering Function
Safety + Security
15026262 IS0/SAE21434
(ASILB) Evita-Light
(AES-256)

* FOC: Field Oriented Control (BLDC motor vector control method)

Interfaces

LIN/UART module
(RLIN3) 1ch

Serial Array Unit
CSI/SPI: up to 4ch,
UART: up to 2ch,
Simplified I°C: up to 4ch,
Simplified I?S: 1ch

Multi-master 1°C
(Serial I/F IICA) 1ch

Accelerator

FOC Assist Function*
SIN, COS,
Clarke/Park Transformation,
PI Control,
32-bit Multiplier

Analog

12-bit ADC
(with dedicated S&H)
up to 17ch
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System

Interrupt Controller

RL78 CPU Core

32 MHz 51.2 DMIPS

4 Levels CISC Harvard Architecture
3-stage Pipeline
POR, LVD
Clock G Four-Register Banks

(Internal, External)
Data Transfer Controller

Logic & Event link
Controller

Debug
(Single Wire, Two Wires)

Power Management
HALT
(ADC, DAC, RTC Enabled)

SNOOZE
(DTC, ADC Enabled)
SNOOZE Mode Sequencer,

STOP
(RTC Enabled)

Human Machine Interface

LCD Controller
56 seg x 4com
52 seg x 8 com

Capacitive Sensing Unit
(CTSU2La), 36ch

40-mA port, 4ch

Output Current
Control Port, 8ch

16-bit Barrel Shifter

Memory
Program Flash SRAM Data Flash
up to 512KB up to 32KB 8KB

(512KB, 256KB in 2banks)

Timers
Timer Array Unit Timer KB 16-bit, 3ch
16-bit, 8ch
Interval Timer WOT, 1ch
32-bit, 1ch (8-bit, 4ch) RTC Calendar

16-bit, 8ch (8-bit, 16ch)

Timer RJ 16-bit, 2ch External Signal Sampler

Security & Encryption
Flash Read Unique ID
Protection
Customer ID
Flash Shield True Random

Protection Number Generator

Communication
1°C Single-Master, 8ch

12C Multi-
Master/Slave, 2ch

CSI/SPI, 8ch
UART, 4ch

UART with sync clock,
4ch

LIN, Tch

Safety

RAM
Parity Check

ADC
Self-Diagnostic

Clock
Monitoring

Memory
CRC

Output Level
Detection
Analog

ADC
12-bit, 13ch

DAC
8-bit, 2ch

Comparator, 2ch

Internal Vref.

Temp. Sensor
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QE for Capacitive Touch 77 K/\>YZ FE—F QE for Capacitive Touch®7” /N> X RE— R (BEGRE) & FABAFERCTSU/NT X —RITDWNTEA,
BELRTE) INSA—2HL R

CTSU Self Test Software CTSURHERY 7 b Uz ZICDWTEA. IEC60730 &7 5 R B REHBNDEHE 1E,
EEETH
15k 24 MV Link
BheETA BBEARERVFF—V 11— 3V Link
WA AHBRER Y FZIELHEL LD Link
TEETH RL78/G22 REBUITED TN - F v F 2 REDUIDEFICEHHK Link
RL78/F25DBBRES v FHEEERAWE/N\Y XAV /A TRIBERT T IV ALYy FTE Link
RL78/F25DEEBRES v FHEEE FAWZ/NT — 4 > RO DFFAFBLETE Link
Fa—rJTIL QE for Capacitive Touch F 21— b 1) 77U -5%7E (RL78%R)- Link
QE for Capacitive Touch #21— k) 7JU -F 2 —=>% (RL78%R)- Link
QE for Capacitive Touch # 2— r ) 7JU-E=%& 1) > (RL78%R)- Link
QE for Capacitive TouchF 2 — k1) 7 )L % E#R- Link
QE for Capacitive TouchF 21—~ U 7)b -F 1 —= >V JiR- Link
QE for Capacitive TouchF 2 — F U 7 )L -E=ZR )V JiR- Link
QE for Capacitive Touch 71— k J 77JU Step 1 RE (RAKR) Link
QE for Capacitive Touch F2— k1) 77U Step 2 F 1 —=>% (RAR) Link
QE for Capacitive Touch F2— k1) 77JU Step3 E=Z ) > (RARR) Link



https://www.renesas.com/video/capacitive-touch-solution
https://www.renesas.com/video/getting-started-renesas-capacitive-touch
https://www.renesas.com/video/rl78g22-appliance-ui-demo-contributing-innovative-ui-kitchen-appliances
https://www.renesas.com/video/hand-onoff-detection-and-steering-switch-demo-using-capacitive-touch-function-rl78f25
https://www.renesas.com/video/rl78f25-anti-pinch-power-window-demo
https://www.renesas.com/video/getting-started-renesas-capacitive-touch
https://www.renesas.com/video/getting-started-renesas-capacitive-touch
https://www.renesas.com/video/getting-started-renesas-capacitive-touch
https://www.renesas.com/video/qe-capacitive-touch-tutorial-settings
https://www.renesas.com/video/qe-capacitive-touch-tutorial-tuning
https://www.renesas.com/video/qe-capacitive-touch-tutorial-monitoring
https://www.renesas.com/video/qe-capacitive-touch-tutorial-step-1-configuration-ra
https://www.renesas.com/video/qe-capacitive-touch-tutorial-step-2-tuning-ra-0
https://www.renesas.com/video/qe-capacitive-touch-tutorial-step-3-monitoring-ra-0
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-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/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/ra-family-rl78-family-rx-family-renesas-synergy-platform-ctsu-self-test-software
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a p X Device: RA8, RA6, RA4, RA2, RAO
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Device: RA6
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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/industrial-automation/touchless-button
https://www.renesas.com/applications/industrial/industrial-automation/touchless-button
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/winning-combinations
https://www.renesas.com
https://www.renesas.com/products/microcontrollers-microprocessors/ra-cortex-m-mcus/ra-partners/capext-simulation
https://www.renesas.com/products/microcontrollers-microprocessors/ra-cortex-m-mcus/ra-partners/capext-simulation
https://www.renesas.com/products/microcontrollers-microprocessors/ra-cortex-m-mcus/ra-partners/wt-7in-tft-lcd-hmi-solution
https://www.renesas.com/products/microcontrollers-microprocessors/ra-cortex-m-mcus/ra-partners/wt-7in-tft-lcd-hmi-solution
https://www.renesas.com/products/microcontrollers-microprocessors/ra-cortex-m-mcus/ra-partners/commotech-cap-touch
https://www.renesas.com/products/microcontrollers-microprocessors/ra-cortex-m-mcus/ra-partners/commotech-cap-touch
https://www.renesas.com/rl78g23
https://www.renesas.com/rx140
https://www.renesas.com/ra2e1
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