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Trusted China DWDM Equipment Supplier: Delivering Critical
Transmission Backbone for AIDC Al Token Workloads
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As artificial intelligence hyperscale clusters expand rapidly across global data centers, Artificial
Intelligence Data Centers (AIDCs) face unprecedented challenges in optical transport bandwidth,
transmission latency, and system scalability. The massive computational demands driven by real-time
Al token generation, continuous large language model (LLM) training, and low-latency inference require
scalable, high-capacity optical backbones. Addressing these infrastructure bottlenecks, Shenzhen
HTFuture Co., Ltd., a Trusted China DWDM Equipment Supplier, provides high-density Dense
Wavelength Division Multiplexing (DWDM) optical transmission solutions designed to power next-
generation AIDC interconnects.

The Shifting Transmission Architecture of Modern AIDC Al Token Workloads

The transition from conventional cloud computing workloads to generative Al and massive multi-billion
parameter model training has fundamentally transformed data center traffic patterns. Unlike standard
web traffic or traditional relational enterprise databases, Al token workloads are characterized by
massive synchronous parallel computation executed across thousands of interconnected GPUs and
Tensor Processing Units (TPUSs). This operational model generates intense, continuous East-West
traffic bursts that mandate ultra-low latency, deterministic throughput, and zero-packet-loss reliability
across data center interconnect (DCI) networks.

Traditional Ethernet-only network architectures often encounter severe throughput bottlenecks at the
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physical transmission layer when attempting to scale to handle continuous multi-terabit data flows
across distributed facility zones. Dense Wavelength Division Multiplexing technology has emerged as
the foundational transmission layer capable of multiplexing dozens of distinct optical channels over a
single pair of optical fiber, dramatically expanding bandwidth capacity without incurring prohibitive dark
fiber leasing costs or physical conduit construction delays.

As a dedicated optical communication systems vendor, HTF integrates advanced optical transport
equipment to solve these bandwidth constraints. Built by an R&D engineering team with over a decade
of specialized experience in optical communication product development, engineering, and
manufacturing, the company delivers systematically engineered optical solutions, including DWDM
platforms, DCI-BOX architectures, Optical Line Protection (OLP) systems, Erbium-Doped Fiber
Amplifiers (EDFA), Semiconductor Optical Amplifiers (SOA), Dispersion Compensation Modules
(DCM), Optical Time-Domain Reflectometers (OTDR), and Wavelength Selective Switches (WSS),
alongside high-speed 400G and 800G optical transceivers (QSFP-DD, OSFP) and customized MPO
cabling systems.

Architectural Integrity: How DWDM Delivers the Critical Transmission Backbone

Building a robust optical transmission backbone capable of sustaining high-density AIDC environments
requires precision engineering across the optical layer, amplification chain, and transponder interfaces.
Modern DWDM systems achieve high spectral efficiency by dividing the optical C-band and extended L-
band spectrum into distinct wavelength channels, allowing high-speed client signals to travel
concurrently across single-mode fiber infrastructure over extended distances.

Multi-Layer Optical Network Architecture

To satisfy the stringent non-blocking data access requirements of distributed Al training clusters, optical
transmission systems must integrate multiple functional modules into a cohesive operational chassis:

¢ High-Density Transponders and Muxponders: Convert incoming client-side signals into ITU-
T grid-compliant WDM optical wavelengths for long-reach, high-capacity transmission.

e Optical Amplification Layers: Utilize low-noise EDFAs and SOAs to extend optical reach
across long DCI spans without introducing mid-span electrical regeneration or signal
degradation.

¢ Protection and Reliability Mechanisms: Implement sub-50ms optical line switching via
dedicated OLP units to maintain non-stop network availability during unexpected fiber cuts or
physical degradation.

e Spectral Management and Monitoring: Incorporate WSS units and embedded OTDR
diagnostic equipment for dynamic wavelength routing, optical channel filtering, and real-time
physical link health monitoring.

By deploying integrated DWDM optical platforms, network operators gain the structural capacity to
scale interconnect bandwidth seamlessly from gigabit speeds to multi-terabit throughput, maintaining
the ultra-low latency profiles essential for synchronous distributed Al token workloads.

Product Engineering Spotlight: High-Performance 400G OTN Muxponder

A key element in building high-capacity optical backbones is the 400G OTN Muxponder, engineered
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to aggregate multiple lower-speed client signals into unified high-speed 400Gbps coherent optical line
signals. Designed specifically for high-density DCI environments and metro optical transport networks,
this hardware platform optimizes optical spectrum utilization while reducing total cost per bit.

Technical Architecture and Hardware Precision

The hardware architecture reflects rigorous mechanical and electrical design standards tailored for
continuous enterprise deployment. Built into compact 1U or 2U rack-mountable chassis, the system
utilizes high-grade aluminum alloy enclosures engineered for structural rigidity and optimized thermal
dissipation pathways. The front panel layout features high-density optical ports alongside detailed status
LEDs, enabling real-time physical diagnostic visibility for network engineers.

Inside the unit, circuit layouts prioritize high-speed signal integrity and electromagnetic interference
(EMI) shielding. Gold-plated connector pins, high-frequency multi-layer PCB traces, and multi-stage
voltage regulator modules ensure stable operation under elevated thermal loads during continuous
400G line processing.

Operational Features and Performance Parameters

The platform incorporates advanced digital coherent signal processing (DSP) to maintain low bit error
rates across demanding optical links:

* Flexible Client Aggregation: Aggregates multi-protocol client interfaces—including 100G
Ethernet, QSFP28 signals, and OTU4 traffic—into a single 400G coherent line output.

e Coherent Optical Modulation: Supports software-configurable modulation formats such as
DP-16QAM and DP-QPSK, enabling flexible trade-offs between optical reach and spectral
efficiency based on link distance.

* Integrated Software-Defined Management: Features standard SNMP, CLI, and Web GUI
management interfaces, allowing seamless integration into automated network operations
centers (NOCs) and open optical management platforms.

e Low Power Consumption and Redundancy: Features dual hot-swappable AC/DC power
supply units and intelligent temperature-controlled fan trays, ensuring lower operational
expenditure and high system availability.

Comprehensive Industry Application Scenarios

HTF equipment and optical systematic solutions are broadly deployed by telecom operators and private
network enterprises across diverse technical sectors:

* Internet Service Providers (ISPs) and Telecom Carriers: Scaling backhaul capacity,
expanding regional transport networks, and delivering high-bandwidth leased lines.

 Internet Data Centers (IDCs) and Cloud Service Providers: Linking distributed data center
campuses with low-latency DCI optical backbones to support multi-tenant cloud platforms and
Al clusters.

* Electric Power and Utility Grids: Providing resilient, secure optical transport infrastructure
resistant to electromagnetic interference along high-voltage power transmission lines.

¢ Radio, Television, and Media Broadcasting: Facilitating uncompressed ultra-high-definition
video transport and high-speed media distribution networks.

e Education and Research Networks: Connecting university research centers and
supercomputing facilities with high-throughput optical backbones.
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e Network Security and Big Data Enterprises: Enabling high-volume, continuous data
mirroring, backup, and real-time processing across multi-site storage networks.

Flexible Collaboration Modes and Customized Optical Engineering

Recognizing that modern optical network requirements vary across regions and deployment scales,
HTF offers flexible customization collaboration modes designed to assist partners in establishing
specialized product features. From custom optical spectrum configurations and specialized MPO fiber
assemblies to OEM/ODM chassis designs and custom software firmware integrations, the company
provides tailored engineering support.

By offering professional, rapid, and customized optical product services, HTF helps network operators
meet precise architectural specifications while accelerating deployment timelines for critical Al
transmission infrastructure.

Many customers has questions on DWDM, Welcome to contact HTF to know more or send us your
project requirement?

How to build Low-latency 400G/800G DWDM supports large-scale Al cluster interconnection by
DWDM?

Can we transmit 200KM by DWDM?

In the market didn't have 100G 120KM or 400G 120km optical module? How we can transmit?
How to upgrade network from 100G to 1x400G or 40x400G?

Fiber rent cost increase, can we use DWDM to solve?

Can we transmit 4x400G by dwdm under 30dBm fiber loss, only one fiber envrionment?

If fiber loss >36dBm, how we can tranmit 8x400G?
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Shenzhen HTFuture Co., Ltd.
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