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Next-generation vehicles for the road ahead

OEMs are increasingly aiming to address:

Passenger safety features that meet 

evolving regulatory requirements

Immersive in-cabin entertainment 

systems with premium audio

Connected 

Cars

ADAS & Autonomous Driving

Hybrid electric & electric

Premium Audio 
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OEMs can reimagine the in-cabin experience with TI’s new 
chips

AM275x-Q1 MCUs and AM62D-Q1 processors

Deliver premium audio using highly-integrated SoCs with a 

next-generation C7x DSP core, enabling greater than four 

times the processing performance of competing devices.

TAS6754-Q1 Class-D audio amplifier

Deliver class-leading audio performance and power consumption 

with half the number of inductors compared to existing Class-D 

amplifiers with TI’s 1L modulation technology.



TI 音频 SoC 革新汽车音频系统设计
TI’s Audio SoCs revolutionizing Automotive Audio design
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极具性价比的系统：单芯片解决方案满足您的系统需求
Affordable system: Single-chip solution for all your need

快速量产：产品级的软件、丰富的第三方生态系统
Faster TTM: Production ready software, rich third-party eco-system

面向未来：单一平台可扩展内存和性能满足高中低配的需求
Future-proof : Scalable memory and performance with one platform

*Audio Weaver 
Product of DSP Concept 

AUTOSAR Ethernet AVB DSP programing

Free RTOS, SMP, drivers

1000BASE-T1

Audio 

Bus/Wiring

100BASE-T1

MPU + DSP +MCU

DDR based

AM62D AM275

MCU + DSP

DDR less
Unified Software



Why TI SoCs for automotive premium audio processing
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Comprehensive SoC 
integration

• HW enabled PTP and 
AVTP/AVB stack with 
2p-eth switch

Audio 
Networking

• HSM fulfilling SHE/EVITA 
highest level requirements, 
secure storage, crypto 
HWA and more

Security

• ASIL-B complaint target. 
Process AUTOSAR/safety 
OS or AVAS

Safety 
MCU

Industry leading audio 
processing 

Advanced memory 
solution

• Up to 4.5MB

Single-
cycle

access L2 
mem

• Up to 10MB+ on-chip 
SRAM, with expandable 
OSPI, HyperRAM options

DDR-less 
design

• LPDDR4-32b, and 
OSPI option

DDR-
based 
design

• C7x achieves 4-8x more 
processing compared to 
scalar-based architecture

Vector 
based 

DSP core

• C7x with MMA forms NPU, 
and process both traditional 
and AI based audio 
algorithms. 

On-chip 
NPU

• Industry-standard Cortex®-
A53 and Cortex®-R5F cores 
for readily deployable 
software

Optional 
Arm cores



6

AM275x-Q1 and AM62D-Q1: Achieve industry-leading 
processing performance for automotive audio systems

The AM275x-Q1 MCU and AM62D-Q1 processor 

both integrate TI’s next-generation C7x DSP core 

for audio applications.

• Achieves four to eight times more 

processing performance than competing 

devices

• Run at 1GHz, providing 40 GFLOPS per core

• Each core is capable of managing multiple audio 

features simultaneously

• Features of the C7x DSP include:

• 256-bit vector architecture 

• Single-cycle accessible L2 memory

• Integrated NPU to enable AI algorithms



Enable immersive automotive audio with highly-integrated, 
scalable devices
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The AM275x-Q1 MCUs and AM62D-Q1 

processors integrate:

• Up to two vector-based C7x DSP cores

• Multiple Arm® cores

• On-chip memory with external memory options

• Audio networking with Ethernet AVB

• Neural processing unit for AI enablement

• Hardware security module

• Functional safety-capable

Helps OEMs deliver premium features including:

• Spatial and localized audio

• Latency-reduced active noise cancellation

• Real-time audio tuning 

• AVAS, ESS and other passenger safety sounds

Arm® Cortex A53 

and/or R5F cores
C7x DSP cores

Hardware Security 

Module

NPU accelerator

On-chip RAM Audio Networking

LPDDR4 (optional)

HW Async SRC 

(optional)



Single-chip DSP solution for premium audio 

with DDR-less microcontroller

Single-chip DSP solution for premium 

audio with DDR-based processor

Two different architectures for a range of use cases
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Arm® Cortex R5

DSP core

NPU accelerator

1.25MB

on-chip 

RAM

Gb Ethernet w/ 

AVB

Arm® Cortex A53

LPDDR4 

interface Hardware Security 

Module

Two architectures, Single software investment

AM62D-Q1 processorAM275x-Q1 MCU

10.75MB of 

on-chip RAM

Arm® Cortex R5

Gb Ethernet w/ 

AVB

Hardware Security 

Module

DSP cores

NPU accelerator



MCU+ SDK

AM275 Audio SDK Software stack | FreeRTOS based
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Drivers & 
IPC

Programming 
interface

OS

Application

Library/ 
Algorithm

2x M4 
(HSM)

Cortex-R5
Wakeup

Cortex-
R5FSS_0

Main domain 

Free RTOS 

C7x_0 DSP + 
MMA

Main domain Wakeup domain Security subsystem

SDL

SDL

DM Firmware Bootloader
(OSPI, eMMC, SD)

MCU+ SDK driver API

HSM SHE Stack

HSM vendor

FreeRTOS FreeRTOS or AutoSAR FreeRTOS 
Foundational 

security

Audio Weaver

AWE 

VectorLib

AUTOSAR

eAVB2

Custom 

app

Demo Tuning 

app

Third Party(3P) component

3P component optimized on C7x DSP by TI

[1] Eval version packaged w/ SDK

McASP, I2C, SPI, GPIO, 

UART, eCAP, PWM, SD, 

Long FIR, Audio Analytics
I2C, GPIO, UART

MCAL

CDD IPC

C7x_1 DSP

Custom app Demo App 

FreeRTOS

Audio Weaver

AWE VectorLib

McASP, I2C, SPI, UART, 

eCAP, PWM, OSPI

Dolby DCX

Cortex-
R5FSS_0

Main domain 

Free RTOS FreeRTOS or 

AutoSAR

IPC, I2C, SPI, 

GPIO, UART, 

PWM, CAN-FD

AUTOSAR (BSW, 

RTE)

RNC AVAS 

Custom app Demo App 

32ch HW 
ASRC

Free RTOS 

ASRC



Audio over Ethernet
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A2B Audio over Ethernet Benefits

Audio bus Need dedicated harness & A2B ICs re-use zonal ethernet backbone Cost savings from A2B ICs & dedicated harness ( >$4)

Network Architecture Dedicated network & Need conversion 

to I2S at IVI/CC)

Seamless routing on high-speed 

Ethernet  Zonal backbone

Homogenous Ethernet based networking solution

Open standards based Proprietary IEEE, Interoperable solution De-risk supply/cost constraint

Audio Clock synchronization Proprietary & not synced w/ rest of n/w IEEE 802.1AS based Synchronized to rest of the Car network for seamless 

transport

Network Security Unsecured Secure network using MACsec Cybersecurity compliance

AVB Audio ArchitectureA2B Audio Architecture



Audio over Ethernet
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• CRF Talker, samples the clock (reference clock) and 

generates a stream of timestamps to transmit over the 

network. 

• CRF Listener receives the generated timestamps and 

recovers the media/codec clocks from these 

timestamps. 

• Audio talker (Source) is an AVB end station that is 

the source or producer of a stream. 

• Audio listener (listener) is an AVB end station that is 

the destination or consumer of a stream

• Bridge is a network device that is utilized for AVB 

streams switching.



Audio Weaver benefits
Hardware agnostic, low-code tooling audio framework

BENEFITS

▪ All key automotive use cases enabled

▪ Entertainment, telephony, voice assistant, AVAS, Chimes, and RNC

▪ Full driver support including low latency paths

▪ Highly efficient code for ARM and DSP cores

▪ Multicore Enablement

▪ Easily access multi heterogenous cores from a single cockpit

▪ Customizable block diagrams showing full system functionality

▪ Unlimited design flexibility

▪ Easy access to 3rd party IP

▪ Precisely profile target CPU resources (MHz and memory)

▪ Run on Windows PC for early development

▪ Optional tuning tools 

FULL FEATURED

Hierarchy, IP protection, subsystem inspectors, multi-rate, multi-threading, multi-core, automation API, regression testing, custom 

module API, control signals, batch processing, latency tracker, debug modules, and more…



Audio Weaver: The Framework

AWE Designer

Windows-based graphical design environment
✓ Standard Edition: Design GUI

✓ Pro Edition: Works with MathWorks® MATLAB® platform

Audio IP Modules

Building blocks from low-level primitives to 

complete designs
✓ From DSP Concepts and our third-party partners

AWE Core

The embedded processing engine
✓ Optimized target-specific libraries

✓ Available for multiple processors

✓ Supports multicore and multi-instance implementation

Invent, design, tune, debug, profile: all in Real-Time

From a Black Box to the ToolBox
Full Transparency for the Audio Designs



Audio Weaver: How It Works

Processing chains built in the AWE 

Designer windows-based graphical 

design environment using the 550+ Audio 

Weaver modules are stored as an .AWD 

layout file

AWE Designer outputs an .AWS Script 

file to the AWE Server that includes text-

based commands to run the .AWD layout.  

AWE Server sends the .AWB binary to 

the embedded AWE Core.

AWE Core is the audio engine and 

processing library that is embedded into a 

product.  AWE Core runs the libraries and 

modules selected in the AWE Designer 

layout.

Without generating code, AWE Designer sends an audio processing recipe to the AWE Core that tells the 

embedded target which modules to use, how to connect the modules, and which parameter settings to use.

AWE Designer AWE Server AWE Core

.AWS 

Script

.AWB 

Binary

.AWD layout

Heap 

Manage

r

Audio 

Pipeline 

Manager

Run-time

Execution Engine

Standard Module 

Pack

Advanced 

Module Pack

Voice Module 

Pack

Tunin

g

API

Audio

API

Contr

ol

API

3rd Party 

Module 

Packs

TCP/IP

Audio Samples

Module Params



TI analog and embedded processing for a premium 
automotive audio system
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With the AM275x-Q1 and AM62D-Q1 EVMs, engineers can 

develop their system with the processors and complementary 

analog and power components:

New TAS6754-Q1 audio amplifier
• Industry’s first to achieve Class-D performance with half the number of inductors 

per channel using TI’s innovative 1L modulation technology.



Single-chip premium audio processing demo on AM62D

❑ 65% C7x DSP utilization with 
following audio processing –

▪ RNC stub on 16 samples

▪ 32-ch audio tuning

▪ AVAS, chimes

▪ Send/receive AVB packets from 
R5F

❑ 20% 1x A53 utilization: Processing

entertainment and infotainment source 

selection

❑ Cortex-R5F: AVB and Ethernet tuning 

32-ch Audio tuning, RNC, AVAS, Chime and AVB

Audio Weaver Layout

AM62D-Q1Demo processing utilization

Showcases premium automotive audio using the highly-integrated, high-performance 

AM62D-Q1: DDR-based processor featuring TI’s C7x vector DSP core with on-chip NPU. 



Premium Audio Processing on AM275

❑ 8% C7x DSP utilization : 

showcasing 7.1.4 Dolby DCX 

decoding and rendering

❑ Class-D audio amplifier’s 1L 

modulation technology:

cuts total number of inductors 

needed on board by 50%

7.1.4 Dolby DCX decoding and renderingAM275-Q1Demo processing utilization

Showcases premium automotive audio using the highly-integrated, high-performance 

AM275-Q1: DDR-less MCU featuring TI’s C7x vector DSP core with on-chip NPU, 

accompanied by TI’s newest Class-D audio amplifier, TAS6754-Q1.



Complete the design with more TI components
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Significant BOM cost and size savings

Proven, scalable solution with full design support

Achieve ASIL-D Functional safety at system level

Optimized system cost & size (Class D AMP TAS6754-
Q1 & DAC / ADC TAS5312-Q1 PCM6240-Q1)

TAS6754-Q1 - Industry’s first to achieve Class-D performance 
with half the number of inductors per channel

Audio Networking (DP83TG721-Q1 ETH 
PHY) 

Proven power solution (PMIC TPS6522x-Q1)

Full design support

TI chip sets



Start reimagining in-cabin experiences today

AM2754-Q1

• Preproduction quantities: ti.com/AM2754-Q1

• Evaluation module: AUDIO-AM275-EVM

AM62D-Q1

• Preproduction quantities: ti.com/AM62D-Q1

• Evaluation module: AUDIO-AM62D-EVM
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TAS6754-Q1

• Preproduction quantities: ti.com/TAS6754-Q1

• Evaluation module: TAS6754Q1EVM

Technical article, “Shrinking automotive audio system 

designs with Class-D amplifier 1L modulation.”

Technical article, “Designing high-performance premium 

automotive audio systems with highly integrated 

processors.”

Company blog, “Reimagining the in-vehicle experience 

with innovative audio processing technology.”

https://www.ti.com/product/AM2754-Q1
https://www.ti.com/tool/AUDIO-AM275-EVM
https://www.ti.com/product/AM62D-Q1
https://www.ti.com/tool/AUDIO-AM62D-EVM
https://www.ti.com/product/TAS6754-Q1
https://www.ti.com/tool/TAS6754Q1EVM
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Questions?



重要通知和免责声明
TI“按原样”提供技术和可靠性数据（包括数据表）、设计资源（包括参考设计）、应用或其他设计建议、网络工具、安全信息和其他资源，
不保证没有瑕疵且不做出任何明示或暗示的担保，包括但不限于对适销性、某特定用途方面的适用性或不侵犯任何第三方知识产权的暗示担
保。
这些资源可供使用 TI 产品进行设计的熟练开发人员使用。您将自行承担以下全部责任：(1) 针对您的应用选择合适的 TI 产品，(2) 设计、验
证并测试您的应用，(3) 确保您的应用满足相应标准以及任何其他功能安全、信息安全、监管或其他要求。
这些资源如有变更，恕不另行通知。TI 授权您仅可将这些资源用于研发本资源所述的 TI 产品的相关应用。 严禁以其他方式对这些资源进行
复制或展示。您无权使用任何其他 TI 知识产权或任何第三方知识产权。您应全额赔偿因在这些资源的使用中对 TI 及其代表造成的任何索
赔、损害、成本、损失和债务，TI 对此概不负责。
TI 提供的产品受 TI 的销售条款或 ti.com 上其他适用条款/TI 产品随附的其他适用条款的约束。TI 提供这些资源并不会扩展或以其他方式更改 
TI 针对 TI 产品发布的适用的担保或担保免责声明。
TI 反对并拒绝您可能提出的任何其他或不同的条款。IMPORTANT NOTICE

邮寄地址：Texas Instruments, Post Office Box 655303, Dallas, Texas 75265
版权所有 © 2025，德州仪器 (TI) 公司

https://www.ti.com/zh-cn/legal/terms-conditions/terms-of-sale.html
https://www.ti.com



