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Declaration

Disclaimer

Information given in this document is provided just as a reference or example for the purpose of using
Actions’ products, and cannot be treated as a part of any quotation or contract for sale.

Actions products may contain design defects or errors known as anomalies or errata which may cause the
products’ functions to deviate from published specifications. Designers must not rely on the instructions
of Actions’ products marked “Reserved” or “undefined”. Actions reserves these for future definition and
shall have no responsibility whatsoever for conflicts or incompatibilities arising from future changes to
them.

ACTIONS DISCLAIMS AND EXCLUDES ANY AND ALL WARRANTIES, INCLUDING WITHOUT LIMITATION ANY
AND ALL EXPRESS OR IMPLIED WARRANTIES OF MERCHANTABILITY, ACCURACY, SECURITY, FITNESS FOR A
PARTICULAR PURPOSE, TITLE, AND AGAINST INFRINGEMENT OF INTELLECTUAL PROPERTY AND THE LIKE
TO THE INFORMATON OF THIS DOCUMENT AND ACTIONS PRODUCTS.

IN NO EVENT SHALL ACTIONS BE LIABLE FOR ANY DIRECT, INCIDENTAL, INDIRECT, SPECIAL, PUNITIVE, OR
CONSEQUENTIAL DAMAGES WHATSOEVER, INCLUDING, WITHOUT LIMITATION FOR LOST OF DATA,
PROFITS, SAVINGS OR REVENUES OF ANY KIND ARISING FROM USING THE INFORMATON OF THIS
DOCUMENT AND ACTIONS PRODUCTS. REGARDLESS OF THE FORM OF ACTION, WHETHER BASED ON
CONTRACT; TORT; NEGLIGENCE OF ACTIONS OR OTHERS; STRICT LIABILITY; OR OTHERWISE; WHETHER OR
NOT ANY REMEDY OF BUYER IS HELD TO HAVE FAILED OF ITS ESSENTIAL PURPOSE, AND WHETHER
ACTIONS HAS BEEN ADVISED OF THE POSSIBILITY OF SUCH DAMAGES OR NOT.

Actions’ products are not designed, intended, authorized or warranted for use in any life support or other
application where product failure could cause or contribute to personal injury or severe property damage.
Any and all such uses without prior written approval of an Officer of Actions and further testing and/or

modification will be fully at the risk of the customer.

Ways of obtaining information
Copies of this document and/or other Actions product literature, as well as the Terms and Conditions of
Sale Agreement, may be obtained by visiting Actions’ website at: http://www.actions-semi.com or from

an authorized Actions representative.

Trademarks
The word “Actions”, the logo and Word “fEits are the trademark of Actions Technology Co., Limited.

Names and brands of other companies and their products that may from time to time descriptively



appear in this document are the trademarks of their respective holders, no affiliation, authorization, or

endorsement by such persons are claimed or implied except as may be expressly stated therein.

Rights Reserved
The provision of this document shall not be deemed to grant buyers any right in and to patent, copyright,

trademark, trade secret, know how, and any other intellectual property of Actions or others.

Miscellaneous

Information contained or described herein relates only to the Actions products and as of the release date
of this publication, abrogates and supersedes all previously published data and specifications relating to
such products provided by Actions or by any other person purporting to distribute such information.
Actions reserves the rights to make changes to information described herein at any time without notice.
Please contact your Actions sales representatives to obtain the latest information before placing your

product order.

Additional Support
Additional product and company information can be obtained by visiting the Actions website at:
http://www.actions-semi.com
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Introduction

Overview

The ATS2853 is a highly integrated single-chip Bluetooth audio device. It can act as Bluetooth portable
stereo speakers, Bluetooth soundbar, Bluetooth dongle, and so on.

The ATS2853 integrates the high-performance transceiver, rich features baseband processor and
Bluetooth audio profile. It meets Bluetooth V5.0 and compliant with V4.2/2.1+EDR, and supports dual
mode (BR/EDR + Low Energy Controllers). The links in BR/EDR and LE can be active simultaneously.
ATS2853 supports decoding Bluetooth A2DP audio and loading sound effects simultaneously, support
Bluetooth handfree calls with dual MIC AEC and noise reduction.

The ATS2853 integrates a complete set of power management circuits, flexible memory configuration,
Matrix LED controller for Ul display and rich interfaces, such as SD/SDIO/SPI/USB2.0
FS/UART/TWI/PWM/IR /I2S TX&RX and so on. The architecture is fully programmable with any
application. It also has the minimum package and the most compact BOM.

Application Diagram
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Figure 1-1 ATS2853 Application Diagram
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Features

System

32bit RISC processor Core, up to 240MHz.
Internal 203KB RAM for data and program
storage

Internal 2MByte Nor flash

Support 24MHz OSC with on-chip PLL
Internal 32KHz RC oscillator

8-channel ordinary DMA, support for
transmission in burst 8 mode

Fully configurable PEQ, up to 20 segments
Support for echo cancellation and noise
reduction

Support for packet loss concealment
Support USB/SDCard/Uart firmware upgrade
Support FFT/FIR/IIR hardware computing
units

Support AES-128/192/256 Encrypt and
Decrypt in ECB/CTR/CBC/CBC-CTS mode
Support hardware TRNG used to produce
random bits

Support CRC-16/32

Bluetooth

Support Bluetooth5.0, compatible with
Bluetooth4.2/4.2 LE/A.0/2.1 + EDR system
Max transmitting output power: 8dBm
Bluetooth receiving sensitivity:
-93dBm@GFSK, -92dBm@rmt/4 DQPSK,
-87dBm@8DPSK modulation

Compatible with AVRCP Profile V1.6
Compatible with A2DP Profile V1.3
Compatible with HFP Profile V1.7

Support for SBC & AAC Bluetooth audio
transmission format

Support for mSBC broadband speech coding
Supports all packet types in basic rate and
enhanced data rate

Supports SCO/eSCO link

Supports Secure Simple Pairing

Supports Low Power Mode ( Sniff / Sniff
Sub-rating / Hold / Park )

Bluetooth Dual Mode support: Simultaneous
LE and BR/ EDR

Supports multiple Low Energy states

Fast AGC control to improve receiving
dynamic range

Supports AFH to dynamically detect channel

quality to improve transmission quality
Supports Power/Enhanced Power Control
LE Data Packet Length Extension
Extended Scanner Filter Policies

LE 2M PHY

LE Extended Advertising

LE Periodic Advertising

Channel Selection Algorithm #2

Audio

Built-in stereo 24-bit input sigma-delta DACs,
SNR (A-Weighting)>=100dB, THD+N <=
-85dB@0dBFS output amplitude

DAC supports sample rate of 8k/11.025k
/12k/16k/22.05k/24k/32k/44.1k/A8k/88.2k /Q6k
Hz

Build in stereo 20mW PA (Power Amplifie
r) for headphone. PA output supports tradi
tional mode & direct-drive mode (for earph
one)

Support differential audio output for sp
eaker PA

Built-in stereo 24-bit input sigma-delta ADC,
SNR(A-Weighting)>=98dB, THD+N <= -89dB
ADC supports sample rate of 8k/11.025k
/12k/16k/22.05k/24k/32k/A4.1k/A8k/88.2k Q6k
Hz

All input Support Single-Ended or differential
input.

Support 3 pairs input 0/1/2; each pair can be
formed as mix or differential input.

Support 2 DMIC input;

12S TX&RX support master and slave mode
separately, and support sample rate of
192k/96k/A8k/A4.1k/32k/24k/22.05k/16k/12k/
11.025k/8k

Support SPDIF TX , SPDIF RX and CEC

Support Voice Active Trigger

Display

7/8pin Segment Matrix LED

5com 8seg LED

Support 1/3Bias, 3COM. 4 COM , maximum
9SEG SEG_LCD Driver

Support LCD with 8bit CPU Interface

Power Management

Copyright® 2020 Actions Technology Co., Ltd. All rights reserved.
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*  Support Li-lon battery power supply with
battery insert wake up.

e Support power on button & reset button.

*  Standby power SVCC.

* Integrated DC-DC buck converters output
VD15 from BAT.

. Linear regulators outputs VCC, SVCC, AVCC.

e Standby current 20uA (typical).

. One 10-bit A/D converter for system monitor
and wire-control, 12 channels can be
externally used by user. The ADC sample rate
can support 2/4/8KHz per channel.

e 2*WIO which can used for ADC key or waking
up IC to running mode from deep sleep
mode.

e 2 *External wakeup signals which can used
for waking up IC to running mode from light
sleep mode.

Physical Interfaces

e Maximum 2*SD/MMC/eMMC card interface

e USB2.0 FS host or device, support 3 IN
endpoint and 2 OUT endpoint except
endpoint0

*  Maximum 2*UART support master or slave
mode with RTS/CTS hardware flow control

i Maximum 2*TWI supports master or slave
mode

*  1*SPlinterface controller for external use.

*  Support 24 Programmable GPIO interfaces,
and 10 analog 10s can also be config as
GPIOs.

¢ All 24 Programmable GPIOs can be SIRQs

e  Maximum 9*PWM output integrated

* 1*infrared remote control RX

Applications

*  Portable stereo speakers
*  Bluetooth car audio unit
J Bluetooth soundbar

J Bluetooth transceiver

Package

e  QFN-48, 6mm*6mm*0.75mm

Copyright® 2020 Actions Technology Co., Ltd. All rights reserved.
Version 1.0 Page 2



“f’ﬁﬁﬁﬁ

Actions

ATS2853 Brief

Pin Assignment
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Figure 1-2 ATS2853 Pin Assignment
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Package and Drawings
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Figure 1-3 ATS2853 Package and Dimension
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Actions Technology Co., Limited

Address:No. 1 / C, Ke Ji Si Road, Hi-Tech Zone, Tangjia, Zhuhai
Tel:+86-756-3392353

Fax:+86-756-3392251

Post Code:519085

http://www.actions-semi.com

Business Email: mp-sales@actions-semi.com

Technical Service Email: mp-cs@actions-semi.com

Copyright® 2020 Actions Technology Co., Ltd. All rights reserved.
Version 1.0 Page 5



