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Introduction 

The CS2500, CS2501, and CS2600 clock multiplier devices are ideally suited for use in high-fidelity audio subsystems 

within automotive applications. This document describes typical automotive audio networks, and the benefits which these 

clock-multiplier devices can offer. 
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1 Automotive Audio Networks 

The need for time-synchronized automotive networks is driven by growing demand for audio and video features such as 

ADAS, remote amplifiers, navigation, and rear-seat entertainment. Traditional solutions require expensive and complex 

cabling. Different network solutions have emerged for use in automotive applications, the most common currently being 

AVB and A2B. 

1.1 AVB Networks 

Audio Video Bridging (AVB) is built around the open suite of ethernet standards. It provides time synchronization and 

transport protocol enabling the network to handle time-sensitive audio-visual data. 

The AVB network leverages the existing ethernet hardware and software ecosystem, and adds the high-reliability, 

flexibility, and precise time synchronization required by audio applications. 

AVB achieves precise time synchronization using the IEEE 802.1AS Precision Time Protocol (PTP). The PTP protocol is 

distributed and specifies how the real-time clocks in the system synchronize with each other. The manager clock 

establishes the reference time for the network; synchronization is achieved by time-stamping packets as they leave the 

manager and as they arrive at each peripheral node. 

 

Figure 1  AVB Network 

 

The PTP clock generally operates at low frequency and has poor jitter characteristics. The CS2500, CS2501 and CS2600 

devices can provide the high-frequency, low-jitter clock required by high-fidelity audio converters, frequency-locked to the 

PTP clock reference. 
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1.2 A2B Networks 

Automotive Audio Bus (A2B) is a proprietary technology developed by Analog Devices that enables an in-line topology, 

comprising a manager device and up to 10 peripheral nodes. The A2B network enables high-speed low-latency data 

communications for automotive applications. 

Connectivity is supported using an unshielded twisted pair (UTP), with a data rate of up to 50 Mbps. The distance 

between nodes can be as long as 15 m; the maximum network length is 40 m. 

The bus supports bidirectional communications (32 channels, up to 24 bits). The network ensures the latency to each 

node is lower than two audio-sample periods; the latency can be compensated for in each node, supporting latency-

sensitive applications such as noise cancellation. 

 

Figure 2  A2B Network 

 

The A2B network transports synchronous audio data. Peripheral transceivers generate their own audio clocks, but this is 

dependent on the network being stable. In the event of the network being interrupted, the clock generation is 

compromised, together with all downstream digital components being clocked from it. 
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The CS2500, CS2501 and CS2600 devices can provide robust low-jitter clocks for digital audio applications. They can 

synchronize with the network (when available) and can maintain the output clock in the event of the network being 

interrupted. The devices can also provide a stable clock before the network is running, allowing subsystems to be 

initialized earlier and reducing the start-up time for audio functions. 

 

2 Clock Timing Solution 

For all types of in-car network, the quality of the clock for high-fidelity audio applications is of crucial importance. The 

CS2500, CS2501 and CS2600 devices are ideal companion clocking ICs for the network peripheral nodes, providing a 

reliable clock with low phase noise in the audio band, enabling optimal performance of the attached audio converters. The 

local clock for each node can be maintained at all times, including when the network is disabled or interrupted. 

The CS2500 and CS2501 (drop-in replacements for CS2000, CS2100, CS2200 and CS2300), are optimized solutions for 

generating high-quality low-jitter clocks that are frequency-locked to the network reference. 

The CS2600 provides additional features and enhancements, including the ability to generate local digital-audio clocks 

that are fully synchronized from one node to another. The CS2600 has been designed to be a high-performance timing 

solution for current AVB and A2B networks. 

 

2.1 Design Architecture 

The hybrid analog/digital PLL architecture enables the generation of output clocks that are frequency related (through a 

configurable ratio) to the reference signal retrieved from the network. Low jitter is ensured using a locally generated timing 

reference (crystal or integrated LC oscillator). 

 

Figure 3  Design Architecture 
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2.2 Stable Clock Output 

The CS2500, CS2501 and CS2600 devices can provide a stable clock output, regardless of the network status, and can 

seamlessly re-lock to the network reference when it is present and stable. The ability to maintain a stable clock during 

network interruptions, including before the network has initialized, means the audio functions in each network node can be 

supported at all times. 

The hybrid PLL architecture ensures a high-quality, low phase-noise clock output through all operating conditions. In the 

event of the network being interrupted, or other degradation of the frequency reference, the PLL free-runs autonomously 

until the reference is restored. 

 

2.3 Configurable Multi-Output 

The CS2600 provides three clock outputs. In addition to the main clock output, two further clocks, BCLK_OUT and 

FSYNC_OUT, are derived from the main clock output to support digital-audio applications. 

The BCLK and FSYNC outputs support configurable divider ratios and can be phase-aligned to the clock input. Clock-stop 

logic ensures all outputs are stopped at valid frame boundaries, referenced to the audio-data format. 

 

Figure 4  Clock Outputs 
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2.4 Multi-Node Synchronization 

The CS2600 incorporates phase-alignment logic for the BCLK and FSYNC clock outputs. The benefit of this feature is 

that, in addition to being frequency aligned to the network clock, these outputs are also synchronized with the network and 

hence with the audio data that is transported. 

Using the same phase-alignment logic in all peripheral nodes, synchronized local audio clocks can be generated in 

multiple nodes simultaneously, all of them referenced to the same network source. The clock outputs are re-synchronized 

automatically if necessary. 

 

Figure 5  Multi-node Synchronization 

 

2.5 Hostless Configuration and Bootup 

To reduce the software overhead of the network manager or local controller, the CS2600 can be configured without the 

need for a host device. Common settings can be configured using hardware-control pins, or the device can be fully 

customized using integrated OTP memory. 

The hostless operation provides a simple solution that is quick to boot up and can support clock generation before the 

host is running. 
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2.6 Automotive Grade 

The CS2500, CS2501 and CS2600 devices are qualified to automotive standard AEC-Q100 Grade 2. 

 

2.7 Summary 

The CS2500, CS2501 and CS2600 devices employ a novel hybrid-PLL architecture to generate stable low-jitter clocks. 

The devices provide an ideal and cost-effective clocking solution for the most popular automotive audio networks, 

enabling downstream audio-data converters and digital-audio amplifiers to maximize their performance in high-fidelity 

applications. 

 

3 Feature Summary 

The CS2500, CS2501 and CS2600 devices support feature sets as summarized in Table 1. Note that the CS2500 and 

CS2501 provide equivalent functionality; the two variants exist as drop-in replacements for discontinued legacy products. 

Table 1  Feature Summary 

Device Stable clock 
output 

Multiple outputs Multi-node 
synchronization 

Hostless 
configuration 

CS2500 / CS2501 Yes No No No 

CS2600 Yes Yes Yes Yes 
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Contacting Cirrus Logic Support 

For all product questions and inquiries, contact a Cirrus Logic Sales Representative.  

To find the one nearest you, go to www.cirrus.com. 

IMPORTANT NOTICE 

The products and services of Cirrus Logic International (UK) Limited; Cirrus Logic, Inc.; and other companies in the Cirrus Logic group (collectively 

either “Cirrus Logic” or “Cirrus”) are sold subject to Cirrus Logic’s terms and conditions of sale supplied at the time of order acknowledgment, 

including those pertaining to warranty, indemnification, and limitation of liability. Software is provided pursuant to applicable license terms. Cirrus 

Logic reserves the right to make changes to its products and specifications or to discontinue any product or service without notice. Customers should 

therefore obtain the latest version of relevant information from Cirrus Logic to verify that the information is current and complete. Testing and other 

quality control techniques are utilized to the extent Cirrus Logic deems necessary. Specific testing of all parameters of each device is not necessarily 

performed. In order to minimize risks associated with customer applications, the customer must use adequate design and operating safeguards to 

minimize inherent or procedural hazards. Cirrus Logic is not liable for applications assistance or customer product design. The customer is solely 

responsible for its overall product design, end-use applications, and system security, including the specific manner in which it uses Cirrus Logic 

components. Certain uses or product designs may require an intellectual property license from a third party. Features and operations described 

herein are for illustrative purposes only and do not constitute a suggestion or instruction to adopt a particular product design or a particular mode of 

operation for a Cirrus Logic component. 

CERTAIN APPLICATIONS USING SEMICONDUCTOR PRODUCTS MAY INVOLVE POTENTIAL RISKS OF DEATH, PERSONAL INJURY, OR 

SEVERE PROPERTY OR ENVIRONMENTAL DAMAGE (“CRITICAL APPLICATIONS”). CIRRUS LOGIC PRODUCTS ARE NOT DESIGNED, 

AUTHORIZED OR WARRANTED FOR USE IN PRODUCTS SURGICALLY IMPLANTED INTO THE BODY, AUTOMOTIVE SAFETY OR SECURITY 

DEVICES, NUCLEAR SYSTEMS, LIFE SUPPORT PRODUCTS OR OTHER CRITICAL APPLICATIONS. INCLUSION OF CIRRUS LOGIC 

PRODUCTS IN SUCH APPLICATIONS IS UNDERSTOOD TO BE FULLY AT THE CUSTOMER’S RISK AND CIRRUS LOGIC DISCLAIMS AND 

MAKES NO WARRANTY, EXPRESS, STATUTORY OR IMPLIED, INCLUDING THE IMPLIED WARRANTIES OF MERCHANTABILITY AND 

FITNESS FOR PARTICULAR PURPOSE, WITH REGARD TO ANY CIRRUS LOGIC PRODUCT THAT IS USED IN SUCH A MANNER. IF THE 

CUSTOMER OR CUSTOMER’S CUSTOMER USES OR PERMITS THE USE OF CIRRUS LOGIC PRODUCTS IN CRITICAL APPLICATIONS, 

CUSTOMER AGREES, BY SUCH USE, TO FULLY INDEMNIFY CIRRUS LOGIC, ITS OFFICERS, DIRECTORS, EMPLOYEES, DISTRIBUTORS 

AND OTHER AGENTS FROM ANY AND ALL LIABILITY, INCLUDING ATTORNEYS’ FEES AND COSTS, THAT MAY RESULT FROM OR ARISE 

IN CONNECTION WITH THESE USES. 

This document is the property of Cirrus Logic, and you may not use this document in connection with any legal analysis concerning Cirrus Logic 

products described herein. No license to any technology or intellectual property right of Cirrus Logic or any third party is granted herein, including but 

not limited to any patent right, copyright, mask work right, or other intellectual property rights. Any provision or publication of any third party’s products 

or services does not constitute Cirrus Logic’s approval, license, warranty or endorsement thereof. Cirrus Logic gives consent for copies to be made of 

the information contained herein only for use within your organization with respect to Cirrus Logic integrated circuits or other products of Cirrus Logic, 

and only if the reproduction is without alteration and is accompanied by all associated copyright, proprietary and other notices and conditions 

(including this notice). This consent does not extend to other copying such as copying for general distribution, advertising or promotional purposes, or 

for creating any work for resale. This document and its information is provided “AS IS” without warranty of any kind (express or implied). All statutory 

warranties and conditions are excluded to the fullest extent possible. No responsibility is assumed by Cirrus Logic for the use of information herein, 

including use of this information as the basis for manufacture or sale of any items, or for infringement of patents or other rights of third parties. Cirrus 

Logic, Cirrus, the Cirrus Logic logo design, and SoundClear are among the trademarks of Cirrus Logic. Other brand and product names may be 

trademarks or service marks of their respective owners. 

Copyright © 2024 Cirrus Logic, Inc. and Cirrus Logic International Semiconductor Ltd. All rights reserved. 

http://www.cirrus.com/
http://www.cirrus.com/

	Introduction
	Table of Contents
	1 Automotive Audio Networks
	1.1 AVB Networks
	1.2 A2B Networks

	2 Clock Timing Solution
	2.1 Design Architecture
	2.2 Stable Clock Output
	2.3 Configurable Multi-Output
	2.4 Multi-Node Synchronization
	2.5 Hostless Configuration and Bootup
	2.6 Automotive Grade
	2.7 Summary

	3 Feature Summary
	4 References
	5 Revision History

