32-BIT MCU FAMILY

RENESAS RA4L1 GROUP

ENESANS

80 MHz Arm® Cortex®-M33® Low Power Microcontroller

with Segment LCD Controller

The Renesas RA4LT MCU group feature low-power 32-bit microcontrollers based on
the Arm® Cortex®-M33 (CM33) core with TrustZone®, delivering an ideal balance of

low-voltage operation, low-power consumption and high performance.

RAL1 MCUs offer operation down to 1.6V combined with low power standby current
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of as little as 1.65 A and many low power features enabling users to dynamically

optimize power/performance to meet their application requirements. Low power

features such as segment LCD drive, RTC, ADC and timers, as well as integrated
communications interfaces such as CAN FD, USB 2.0 FS, 12C/13C and low-power
UARTs make these devices ideal for many industrial, consumer, and healthcare

applications.
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® 80 MHz Arm Cortex-M33 and TrustZone

512 KB dual bank flash, 64 KB SRAM , 8 KB

Data Flash

® QOptimized low power features including LCD
display drive, 12C/I3C, USB2.0 FS, CAN-FD
and more
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Target Applications

m 80 MHz Arm Cortex-M33 with TrustZone m 2 low power UARTs with 32 kHz support ® Industrial applications
m 512 KB dual bank Flash , 8 KB Data Flash m SCI, IrDA, LIN, 12C, I13C and SSI interfaces = Consumer products
m 64 KB SRAM with 32 KB parity and 32 KB ECC m USB 2.0 FS, CAN FD, QSPI ® Smart home, building automation
m 168 A/ MHz Active current, 1.65 uA standby with fast m Advanced security engine with support for: TRNG, ® Office automation
wake-up <3.5 uS (from MOCO) Unique Id, AES, ECC, SHA ® Healthcare and medical systems
m Compact QFN, LQFP, BGA, and CSP package options m 32-bit & 16-bit timers, 32-bit ultra-low-power timers m Voice Al applications
® |ol sensors

m Segment LCD controller and Capacitive Touch Sensing Unit

Block Diagram
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RA4L1 80MHz 32-bit Arm® Cortex®-M33

@ Memory

Code Flash
(256KB x 2 Banks)

SRAM 32KB Parity
SRAM 32KB ECC
DataFlash 8KB

H Analogue

12-bit AID

@ Timers

GPT 32-bit (2ch)

@) HMI

Segment LCD Controller

12-bit DIA

GPT 16-bit (4ch)

Temperature Sensor
Comparator x 2

Low-power AGT 32-bit
(2ch)

WDT
RTC, Calendar

8 com x 48 seg
with Charge Pump

Cap Touch (12¢ch)

@ Security

Unique ID
TRNG
AES 128//256
@ Communication @} System @ Safety Key Management
ECC (256
13C x 1 TrustZone Memory Protection Unit (256)

X " SHA-2 (256)
12C x 1 DMA (8ch), DTC, ELC SRAM Parity Check Tamper Detection
SCix6 Interrupt Controller ECC SRAM P >

X Clock Generation Clock Frequency Accuracy SPA/DPA Resistance

LPUART x 2 ~ On-Chip Oscilator Measurement

SPIx1 P CRC Calculation

QsPIx 1 (24/32/40/48/64/80MHz) # il Package
ata Operation Circuit B
CANFD x 1 LOCO (32KHz Bttt b B
USBFS wi 1 ILOCO((15KH )) Flash Area Protection LQFP 48, 64, 100
Z
wio erystal ADC Self Test BGA 64, 100
SSIx1 Low-power Modes

LVDs for 3V to 1.6V

QFN 48, CSP72

renesas.com

2025.02


http://www.renesas.com

RENESAS RA4L1 GROUP

Software Package

[ ARM TrustZone ]
The Renesas Flexible Software Package (FSP) is designed to provide easy-to-use, Azure RTOS FreeRTOS oo
ra apacitive
scalable, high-quality software for embedded system designs using the Renesas | comectviy | uss I comectry || vss | sreae Toueh
RA family. FSP includes best-in-class HAL drivers with high performance and low [ Security ][ File System ] [ Security ][ File System ] Contrals &
Securit,
memory fOOtprInt [ Graphics ][ Trace ] [ Graphics ] v Sensors
. . o Real Time 0S . fonL
Based on an open software ecosystem, FSP provides customers with flexibility in | mortostweex || Feekios | AL Drvers
product development, including the use of existing software assets and partner
. [ Board Support Package (BSP) ]
ecosystem solutions.

IDE Renesas e’studio Keil MDK IAR EWARM
TOO'S and Support Compiler * GCC © Arm Compiler* * |AR Arm Compiler®
o LLVM

© Arm Compiler*

The e? studio IDE provides support with intuitive configurators and o IAR Arm Compiler*

. . . . . . Debug Probe |  Renesas E2/E2 Lite | ® SEGGER J-Link * |AR I-jet
intelligent code generation to make programming and debugging easier o SEGGERJ-Link | » Keil ULINK/CMSIS-DAP | o SEGGER J-Link
and faster. (limited support) * Renesas E2/E2 Lite

© CMSIS-DAP (limited support)

Production © Renesas PG-FP6 e SEGGER J-Flash e Partner solutions
Programmer

* Compiler must be purchased and licensed directly from third party

Evaluation Kits

m RA4L1 evaluation kit enables users to evaluate the features of the
MCU using rich onboard features along with popular ecosystem
expansion connectors

m Qrder the evaluation kit and download documentation and files at:
renesas.com/ek-radl1

m RA4L1 capacitive touch evaluation system makes it easy to
evaluate touch solutions enabled by the MCU

m (rder the solution kit and download documentation and files
at: renesas.com/rssk-ra4l1

Ordering References

Flash/RAM

51268 /6448
250K /64K
Pin Count 72-pin 48-pin 48-pin 64-pin 64-pin 100-pin 100-pin
Package CSP LQFP QFN BGA LQFP LQFP BGA
Package size 3.64x4.28 mm 7x7mm 7x7mm 55x5.5mm 10x 10 mm 14 x 14 mm 7x7mm
Pitch 0.4 mm 0.5mm 0.5mm 0.5mm 0.5 mm 0.5mm 0.5 mm
Temp range -40t0 125 °C -40t0125°C -40t0125°C -40t0 105 °C -4010125°C -40t0125°C -40t0 105 °C

For more details, please visit: renesas.com/ra4l1
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