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Negotiation of Optical-to-Electrical
Module

Overview
Optical to Electrical Modules (O/E Modules) are devices designed to convert incoming
optical signals into electrical signals.

Key Takeaways
Optical-to-electrical module negotiation involves selecting compatible PHY types,
wavelengths, and signal parameters to ensure reliable conversion and
communication between optical and electrical domains.Optical Auto-Negotiation
(OAN)

Optical auto-negotiation (OAN) is a process that allows optical modules to
automatically select compatible communication parameters, such as FEC modes
(Inner FEC or Outer FEC), link speed, and PHY types. OAN is typically implemented
within the module itself, co-resident with the physical medium dependent (PMD)
layer, and is optional to implement or use . The process often reuses signaling
methods from electrical auto-negotiation standards (Clause 73 AN) to leverage
mature designs and ensure interoperability . For multi-lane optical links, such as QSFP-
DD modules, lane mapping is not always fixed, meaning lane 0 on the transmitter
may not correspond to lane 0 on the receiver. The physical coding sublayer (PCS)
handles reordering to maintain correct data alignment . This flexibility is crucial for
high-speed optical networks where fiber routing may vary.

Wavelength and Port Negotiation
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In systems like TWDM-PON or 10GEPON, optical modules negotiate uplink and
downlink wavelengths to optimize bandwidth allocation. The negotiation process
typically involves:

• Selecting a downlink reception wavelength.

• Monitoring for idle or available wavelength messages.

• Sending a wavelength request message on the uplink.

• Receiving confirmation of wavelength allocation.

• Setting a success flag once negotiation is complete . This ensures that multiple
optical network units (ONUs) can share wavelengths efficiently without conflicts.
Optical-to-Electrical Module Specifications

Optical-to-electrical (O2E) converters, such as the O2E PXI/MATRIQ modules or
Highland V730 VME modules, provide high-bandwidth conversion from optical signals
to electrical outputs . Key features include:

• Multi-channel support: e.g., 6-channel VME modules for logic-level outputs.

• Wavelength flexibility: compatible with 850 nm, 1310 nm, or 1550 nm optical
inputs.

• Signal integrity: low-jitter, EMI-proof distribution of pulses, triggers, and timing
signals.

• Output customization: TTL or NIM logic levels, selectable polarity, and configurable
drive strength.

• Interface options: PXI, PXIe, or VME backplane, with remote control via SCPI
commands or software interfaces.

• Calibration and storage: onboard calibration data for accurate measurements and
high-speed testing up to 50 GHz bandwidth .
Practical Considerations

When negotiating optical-to-electrical modules:

• Ensure compatibility of FEC modes and PHY types between modules.

• Verify wavelength allocation and lane mapping for multi-lane or multi-wavelength
systems.

• Consider signal integrity and jitter requirements for high-speed applications.

• Use modules with configurable outputs and calibration support to simplify testing
and integration.
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• Leverage software interfaces for remote monitoring and automated testing. By
combining optical auto-negotiation protocols with high-performance O2E modules,
engineers can achieve reliable, high-speed optical-to-electrical conversion suitable for
lab testing, network deployment, or production environments.
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Optical to Electrical Converter Keysight optical-to-electrical converters are designed
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