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Silent Angel White Paper

Why Silent Angel Uses a 25 MHz Master Clock Input

1. Introduction

High-end audio streaming demands precision at every layer of the signal path — from
digital source timing to network packet synchronization. At Silent Angel, we continuously
optimize system architecture to minimize phase noise, jitter, and timing distortion that
affect perceived sound quality. One of our key design decisions is the adoption of a 25 MHz
master clock input across our digital transport, network switch, and clock synchronization
products.

This document explains the engineering rationale behind that choice and how it contributes
to the exceptional sonic performance Silent Angel products deliver.

2. The Role of Clocking in Network-Based Audio

In digital audio and Ethernet networking, timing accuracy defines how data packets are
transmitted, buffered, and converted to analog signals. Even when the data itself is bit-
perfect, timing errors (jitter) can introduce audible degradation once the stream reaches
the DAC stage.

In an Ethernet-based music system, clocks govern:

¢ Packet transmission intervals on the physical layer (PHY)
¢ Data alignment in MAC interfaces

* Processor and memory synchronization

e Audio interface timing (I2S, USB Audio, SPDIF)

Any conversion or multiplication of clock frequency inside these subsystems introduces
additional phase noise and conversion jitter, both of which negatively affect downstream
audio fidelity.

3. Why 25 MHz Is the Natural Frequency for Ethernet Systems

Ethernet hardware is designed around a fundamental 25 MHz base frequency, which serves
as the reference for the 100 MHz, 125 MHz, and higher-speed domains used in modern
network devices.

For example:

¢ 100 Mbps Ethernet - 25 MHz x 4 = 100 MHz

¢ 1 Gbps Ethernet = 25 MHz x 5 =125 MHz

¢ 10 Gbps Ethernet — derived from 25 MHz x 40 = 1 GHz base frequency
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Thus, all network transceivers, PHYs, and processors inside audiophile-grade Ethernet
devices already operate on multiples of 25 MHz. Feeding a clean, low-jitter 25 MHz
reference directly eliminates the need for internal frequency synthesis.

4. Avoiding Frequency Conversion

Many conventional audio clocks — 10 MHz or 24.576 MHz, for example — require PLL-
based frequency conversion to reach the working domain of Ethernet or CPU systems. Each
conversion stage adds:

¢ PLL noise and phase uncertainty

¢ Increased power draw and EMI radiation

e Timing asymmetry across subsystems

By contrast, Silent Angel’s 25 MHz reference design feeds the Ethernet subsystem directly,
with no intermediate conversion. This:

¢ Reduces cumulative jitter and phase error

« Simplifies internal clock distribution

* Improves timing coherence between digital and network domains

¢ Results in more stable, natural, and transparent sound

5. Listening Benefits

Through extensive measurements and listening tests, Silent Angel engineers have
confirmed that minimizing clock conversion steps yields a more open soundstage, better
micro-detail, and greater musical realism. The improvement is not theoretical — it’s audible
in both streaming transports and network switches when compared to designs that rely on
non-native reference frequencies.

6. Compatibility and Ecosystem Integration

The 25 MHz input ensures perfect compatibility with Silent Angel’s ecosystem of master
clocks and network devices, including the Bonn NX, N8C, Rhein Z1Plus, Z1C, and the
Munich MU. Note that Z1C and MU shipped after Nov 01, 2025 support 25MHz clock input.
When paired with a high-precision 25 MHz reference clock, each device operates at its
optimal performance level, maintaining exact phase alignment across the network.

7. Conclusion

Silent Angel’s choice of 25 MHz master clock input is rooted in deep system-level
engineering. Because Ethernet and CPU domains are inherently synchronized to multiples
of 25 MHz, adopting this standard avoids unnecessary conversions that introduce jitter. The
result is a purer, more coherent digital foundation — one that directly translates into
superior sound quality and musical authenticity.



