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Australian Active Optical Module NRZ

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
Active Optical Modules (AOMs) using NRZ technology provide high-speed, reliable
optical data transmission for applications up to 100Gbps, supporting both short- and
medium-range links.

Overview

Active Optical Modules (AOMs) are fiber optic transceivers that convert electrical
signals into optical signals for high-speed data transmission.

NR

Z (Non-Return-to-Zero) modulation is a widely used signaling method in these
modules, offering simplicity and compatibility with existing network infrastructure.
NRZ-based AOMs are commonly deployed in data centers, enterprise networks, and
telecommunications systems in Australia and globally.

Key Specifications
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Data Rates: NRZ AOMs support speeds such as 25Gbps per lane, aggregated to
100Gbps over 4 lanes (QSFP28) or 50Gbps per lane for 50G modules. Channel
Configurations: Modules are available in 4-channel (4TX+4RX) or 12-channel half-
duplex configurations, allowing flexible deployment depending on bandwidth
requirements. Distance: Depending on the module type, NRZ AOMs can transmit over
distances ranging from 2 km (single-mode fiber) to 70 m (multi-mode fiber) for high-
speed links.

Wavelengths: Commonly use 850nm for multi-mode fiber and 1310nm for single-
mode fiber, supporting standard Ethernet protocols like 100GBASE-PLR4L.
Temperature Range: Some ruggedized modules operate in extended temperature
ranges from -40°C to +85°C, suitable for harsh environments.

Advantages of NR

Z AOMsSimplicity and Reliability: NRZ modulation is less complex than PAM4,
reducing signal processing requirements and improving reliability for short- to
medium-range links. Backward Compatibility: Many NRZ modules are backward
compatible with lower-speed standards, allowing gradual network upgrades without
redesigning the circuit card assembly.

Hot-

Pluggable: Modules like QSFP28 NRZ are hot-swappable, enabling easy installation
and maintenance in live networks. Compact Design: Suitable for space-constrained
environments, with efficient heat management for high-density deployments.

Applications

Data Centers: High-speed interconnects between servers, switches, and storage
systems. Telecommunications: Backbone and metro networks requiring reliable
25G/50G/100G links. Enterprise Networks: Core and distribution layers where high
throughput and low latency are critical.

Testing and Validation: Optical clock recovery modules (e.g., MATE-10010A) support
NRZ signals for performance testing and measurement.

Considerations

While NRZ AO

Ms are robust and widely used, PAM4 modulation is increasingly adopted for higher
data rates (200G and above) due to its ability to double the data throughput per lane.
However, NRZ remains a cost-effective and reliable choice for many existing network
deployments, especially where distances are moderate and simplicity is preferred. In
summary, Australian Active Optical Modules using NRZ technology provide a
versatile, high-performance solution for modern networking needs, balancing speed,
reliability, and ease of deployment across various applications.
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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

5m (16ft) Intel Compatible 100G QSFP28 4 x 25G NRZ Active Optical

These AOCs comply with hot-pluggable QSFP28 MSA and RoHS-6 standards, ensuring
compatibility and adherence to environmental regulations. By offering a cost-efficient
alternative to discrete optical

50G Optical Transceiver Modules | Broadex Technologies

These reliable and robust QSFP28 modules support high speed bit rates up to 50Gb/s
over link distances up to 40km and can be offered with a choice of 1-lane

Active Optics Cable Assemblies | TE Connectivity

Our active optical cable assembly portfolio provides greater cable flexibility and
longer reach, as compared to both traditional passive copper solutions and emerging
active copper (ACC/AEC)

QEPT 4-TRX 200G PAM4

Backwards compatible at 25Gbps NRZ. The QEPT 200G integrates the finest & latest
PAM4 enabled VCSEL drivers & TIA available on the market to ensure optimum
performance.

Active Components for 50 Gb/s NRZ-OOK Optical Interconnects in a ...

We present active components developed in imec''s silicon photonics platform that
enable 50-Gb/s non-return-to-zero operation using CMOS compatible voltages.

Silicon Photonics Platform for 50G Optical Interconnects

PAM-4 acceptable for long links, but NRZ modulation preferred for short, latency
sensitive links At 50Gb/s channel speed, Wavelength Division Multiplexing is essential
for module scaling
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A 50Gb/s Burst-Mode NRZ Receiver with 5-Tap FFE, 7-Tap DFE and

To achieve burst reception under large lSI and poor SNR in symmetric 50G-PON
systems, this work proposes a 50Gb/s burst-mode NRZ Receiver in 28nm CMOS with
5-tap FFE including 3 pre taps

Arista Optics Modules and Cables

All interface speeds, from 1G to 400GE have connectivity options that include Direct
Attach copper Cables (DACs), Active Optical Cables (AOCs), multi-mode fiber and
single-mode fiber transceivers.

Design, Simulation and Testing of the OOK NRZ

Z modulator was connected. The OOK-NRZ modulator was driven by a signal from the
generator of pseudo-random sequences. Then the modulated optical signal passed
through the simulator of the

LEAP OBT 12-TRX 300G NRZ | Amphenol Active Optics Products

LEAP® ON-BOARD TRANSCEIVER 12-TRX 300Gb/s High-Speed Optical Module SMALL,
FAST AND, POWER EFFICIENT, the LEAP® On-Board Transceiver is a rugged
12-channel duplex optical

Advanced modulation formats for fiber optic communication systems ...

Choice of modulation format plays a critical role in the design and performance of
fiber optic communication systems. We discuss the basic physics of electro-optic
phase and amplitude

NRZ vs. PAM4 Modulation Techniques: A Comprehensive Exploration

1. Introduction The rapid growth in data demand and the rise of high-speed optical
networks have driven the need for advanced modulation techniques.

3m (10ft) Cisco Compatible 100G QSFP28 4 x 25G NRZ to 4 Duplex

Cisco compatible 100G QSFP28 to 4 duplex LC breakout Active Optical Cable operates
over Multi-Mode Fiber (MMF). It complies with SFF-8436, SFF-8431, and QSFP MSA
standards, as well as the hot

PAM4 vs NRZ in Optical Communication: What''s the Difference?

Conclusion In the dynamic landscape of optical communication, both PAM4 and NRZ
have their unique advantages and trade-offs. Understanding these differences allows
engineers and

Understanding PAM4 vs NRZ
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The key differences between NRZ and PAM4 modulation technologies in optical
communications, highlighting how PAM4 doubles bandwidth using 4-level

PAM4 vs NRZ: Key Differences in Optical Communication

Discover how PAM4 doubles data capacity over NRZ modulation. Learn the trade-offs
between transmission speed and signal quality in optical networks.

Optical Module Technology Explanation: PAM4 Technology Overview

If you are interested in the technology of optical module modulation, please read it
carefully. Features and Benefits of PAM4 There are three ways to improve the
transmission rate of
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