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What is the SD signal of an optical
module

Overview
There have been multiple variants of the electrical interface of optical modules that
have been used over the years. The earliest forms of optical modules had an analog
NRZ electrical interface. In the transmit direction, the optical module would directly
drive the laser or LED with the analog signal coming from the front system card.

Key Takeaways
An SD signal in an optical module refers to a Synchronous Digital signal, typically part
of an SDH/SONET network, transmitted as a framed, time-division multiplexed data
stream over fiber through the module.Overview of Optical Modules

An optical module is a hot-pluggable transceiver that converts electrical signals into
optical signals and vice versa, operating at the physical layer of the OSI model . It
contains a Transmitter Optical Sub-Assembly (TOSA), which converts electrical input
into modulated light using a laser diode or LED, and a Receiver Optical Sub-Assembly
(ROSA), which converts incoming optical signals back into electrical signals . The
module interfaces electrically with the host system and optically with the fiber
network.

Understanding SD Signals
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SD signals are the fundamental data streams in Synchronous Digital Hierarchy (SDH)
or Synchronous Optical Network (SONET) systems . They are time-division
multiplexed (TDM), meaning multiple lower-rate signals are combined into a higher-
rate stream in a synchronized manner. For example, an STM-1 frame (the basic SDH
unit) carries 155 Mbit/s and is structured in a two-dimensional frame of 9 rows by 270
columns of bytes. The frame includes:

• Section Overhead (SOH): Provides error monitoring, network management, and
protection switching.

• Virtual Container (VC): Contains the actual payload data, subdivided into smaller
containers (VC12, VC3) for granular access .
SD Signal Transmission via Optical Modules

When an SD signal is transmitted through an optical module:

• The electrical SD signal from the host system enters the module.

• The driver circuitry modulates the laser diode in the TOSA to emit an optical signal
corresponding to the SD bit stream .

• The optical signal travels through the fiber to the receiving module.

• The ROSA converts the optical signal back into an electrical SD signal, preserving
the frame structure and timing for further processing . This process ensures that
synchronous, high-bandwidth data streams are reliably transmitted over long
distances with minimal signal degradation.
Key Points
• SD signals are synchronous, framed, and multiplexed, allowing precise timing and
efficient bandwidth utilization.

• Optical modules act as the physical layer interface, enabling SD signals to traverse
fiber networks.

• The combination of SDH framing and optical transmission ensures robust, high-
speed communication suitable for telecom and enterprise networks. In summary, the
SD signal of an optical module is the electrical representation of a synchronous digital
stream (SDH/SONET) that the module converts to optical form for transmission over
fiber, maintaining the structured frame and timing essential for network
synchronization .
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There have been multiple variants of the electrical interface of optical modules that
have been used over the years. The earliest forms of optical modules had an analog
NRZ electrical interface. In the transmit direction, the optical module would directly
drive the laser or LED with the analog signal coming from the front system card. In
the receive direction, the module would directly drive the receive electrical interface
with the o
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This document is for preliminary research. Verify specifications against current
standards, product documentation and project requirements.
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