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BIG IDEAS FOR EVERY SPACE

AUDIO SYSTEM SOLUTIONS

A wide range of digital sound processing SoCs, MCUs, and analog
and power devices providing a complete solution for superior smart
speakers, sound bars and powered speakers

3-IN-1 AUDIO SYSTEM REFERENCE DESIGN

Turn key, ready to use reference design available for audio system developers. By adding or deleting design blocks, the same reference design
can be configured as a Smart Speaker, Sound Bar, or Powered Speaker.
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AUDIO SYSTEM REFERENCE DESIGN AUDIO ICs
Amplifier Board Key Features

SKAA Wireless 0 The D2-6 family of Digital Audio Processors is a complete System on Chip (SoC) audio processor and Class-D amplifier controller.
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32-BIT HIGH POWER EFFICIENCY MCUs

The RX family of MCUs feature the revolutionary RX architecture and meet
current and projected system design requirements in terms of memory size,

R

power consumption, scalability, feature set and price. The RX600/700 series is
high speed and high performance MCU family with RXv2 core, large-capacity

RAM, and enhanced security, connectivity, and HMI.

same software tools and ecosystem.

Many devices offer advanced connectivity with Ethernet, USB host
function, and multiple CAN interfaces and solutions for motors and
power inverters.

RX65x Series

All RX family devices are CPU and peripheral compatible and share the

The entry-level series
designed for ultra-low
power consumptiof
(512K8 Flash)

RXv2 Core, Large-capacity RAM, and Enhanced Security, Connectivity, and HMI

® Enhanced Security
— MPU, AES, DES, SHA, TRNG, Unique ID
— Trusted security IP, trusted memory, key management
— Area protection, ID code protection
m Optimized Connectivity Hub Architecture
— USB, Ethernet, SDHI/SDIO, Up to 17 serial channels
— Layered bus architecture with DMA, external DMA and data transfer
controller
m High Performance
— 546 Coremarks at 120MHz, 32-hit core with DSP
— Extensive peripheral set, and variants with up to 640KB RAM,
2MB Flash, Ethernet and TFT-LCD
— Scalable product range to fit exact need
m Advanced HMI for Consumer Devices
— Variants with graphic LCD with 2D engine and CMOS camera interface
m Power Efficient
— High efficiency 40nm process, 34 CoreMark/mA
m Comprehensive Development Tools and Software

— IAR IDE and Eclipse-based e’stucio IDE
— Free middleware and drivers from Renesas
— Extensive RTOS support, including FreeRTOS

To learn more, visit: www.renesas.com/RX

Renesas Electronics America Inc.
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1001 Murphy Ranch Road, Milpitas, CA 95035

RX100

(32MHz)

32-bit

microcontroller

family

The best balance between
power efficiency and

high performance

(1MB Flash / 96KB RAM)

RX200
(80MHz)

o

The flagship of
the RX Family, with
the highest speed and
best performance
(4MB Flash / 512KB RAM).
The mainstream of
the RX Family, with
high performance and
an extensive product lineup
(4MB Flash / 512KB RAM) RX700
(240MHz)
(120MHz)
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RX65N/RX651 Group Product Block Diagram

Code flash memory: 2MB
Dual bank
(1MB + 1MB)

SRAM: 640KB
(256KB + 384KB)
Standby RAM: 8KB

Data flash: 32KB

. |

Data transfer controller
EXDMA controller
x 2 channels
DMA controller
x 8 channels

Interrupt controller:
16 levels, 16 pins.

Clock oscillator

High-speed on-chip oscillator
Low-speed on-chip oscillator

Power-on reset
Voltage detection circuit

Event link controller

I
Analog

12-bit A/D converter
x 29 channels
(21 channels + 8 channels)

12-bit D/A converter
x 2 channels

RXv2 32-bit CPU

120MHz
Floating point unit

DSP instructions

Register-indirect MAC (80-bit result)

Register-direct MAC (72-bit result)
32-bit barrel shifter

Timers

Multifunction timer
pulse unit (MTU3):
16-bit x 8 channels
32-bit x 1 channel

Communication functions

RX65N

Ethernet
controller
x 1 channel

RX651

Timer pulse unit (TPU):
16-bit x 6 channels

USB 2.0 Full Speed
Host/Function module

Programmable pulse
generator (PPG)

8-bit timer (TMR)
x 4 channels

16-bit timer (CMT)

CAN x 2 channels

Encryption and safety functions

Trusted Secure IP
Encryption modules:
AES/DES/RSA/ECC/

SHA/TRNG

Trusted Memory function

Area protection

I2C bus interface
x 3 channels
(1MB x 2 channels)

Serial communication

4 channels interface x 13 channels
32-h)|(1 g’:ﬁ;’:‘:ﬁs’wn (with FIFO x 2 channels) Clock frequency accuracy

Memory protection unit

Register write
protection unit

Real-time clock
Calendar function

Image capture

Parallel data capture unit
x 1 channel

Graphic LCD controller

Serial peripheral
interface x 3 channels

Quad serial peripheral
interface x 1 channel

SD host interface
x 1 channel

8D slave interface
x 1 channel

MMC host interface
x 1 channel

sensor

renesas.com

20 rendering engine

Note: 1. Maximum specifications for the group are listed above.
2. ltems printed in blue are not implemented on code flash

circuit

CRC calculator

Data operation circuit

14-bit watchdog timer
x 1 channel

14-bit independent watchdog
timer x 1 channel

memory is less than 1.0MB products.

Phone: 1-888-468-3774

© 2018 Renesas Electronics America Inc. (REA). All rights reserved. Cortex is a registered trademark of Arm; CoreMark is a trademark of EEMBC. All other trademarks are the property of their respective owners. REA believes the information herein was accurate when
given but assumes no risk as to its quality or use. All information is provided as-is without warranties of any kmd whelher express implied, statutory, or arising from course of dealing, usage, or trade practice, including without limitation as to merchantability, fitness for

a particular purpose, or non-infringement. REA shall not be liable for any direct, indirect, special, id I, or other d. whatsoever, arising from use of or reliance on the information herein, even if advised of the possibility of such damages. REA
reserves the right, without notice, to discontinue products or make changes to the design or specifications of its products or other information herein. All contents are protected by U.S. and international copyright laws. Except as specifically permitted herein, no portion of
this material may be reproduced in any form, or by any means, without prior written permission from Renesas Electronics America Inc. Visitors or users are not permitted to modify, distribute, publish, transmit or create derivative works of any of this material for any public
or commercial purposes.

@ Printed on Recycled Paper.

1218/BCD/SP  Document No. R32CA0001EU0000




