Core Chips of Network Switches

SOLAR ¢ro.

Article Overview

Core chips in network switches are specialized integrated circuits that handle packet switching, routing, and
traffic management, forming the backbone of high-performance network devices.

Function and Role

A network switch core chip is the central processing unit of a switch, responsible for packet forwarding,
hardware acceleration, packet filtering, and quality of service (QoS) management . These chips ensure
high-speed data transmission, low latency, and efficient traffic handling across multiple ports. Unlike PHY
chips, which handle physical layer signal conversion, switch chips manage logical packet processing and
routing, supporting higher bandwidth and more complex network functions . Core chipsin Layer 3 switches
often include ASICs to perform hardware-accelerated |P routing at wire speeds, enabling rapid inter-subnet
and VLAN traffic handling .

Key Performance Requirements

Modern switch chips are designed to meet the demands of data centers, enterprise networks, and carrier-grade
infrastructure. Key requirements include:

o High speed and bandwidth: Supporting 1G to 400G, and emerging 800G or 1.6T port technologies .
o Low latency: Ensuring minimal delay in packet forwarding.

o Large capacity: High switching capacity and table sizes to handle dense port configurations.

0 Energy efficiency: Optimized power consumption for high-density deployments.

o Integration: Combining control-plane CPUs, PCle, and Ethernet interfaces for efficient management .

Major Manufacturers

Switch chips are produced by both commercial vendors and companies developing self-designed chips:
Commercial Vendors:

0 Broadcom: Trident, Tomahawk, Jericho series; widely used in enterprise and data center switches.
o Marvell: Prestera CX and DX series; supports flexible network architectures .

o Intel: Ethernet Switch FM series.

o NVIDIA: Spectrum series, integrating InfiniBand for Al and HPC networks .

o Centec Networks: Serving campus and data center markets . Self-Developed Chips:

o Cisco Silicon One Series: 400G high-performance chips.

o Juniper Networks: 400G chips for advanced networking.

0 Huawei: Full-stack 400G switch chips emphasizing scalability and efficiency .
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Core Switch Integration

In enterprise networks, core switches rely on these chips to provide high-speed backbone connectivity,
aggregating traffic from distribution switches and ensuring wire-speed throughput . Core chips are optimized
to offload complex policy routing and ACLs to lower layers, maintaining ultra-low latency and high
availability. Redundancy mechanisms like dual power supplies, modular cooling, VRRP, and HSRP are often
integrated to ensure uninterrupted operation .

Summary

Core switch chips are the heart of modern network switches, enabling high-performance packet processing,
routing, and traffic management. Selection of a switch chip depends on network scale, port density,

throughput requirements, and power efficiency, with leading vendors like Broadcom, Marvell, Cisco, and
NVIDIA providing both commercial and programmable solutions for diverse networking needs .

Discover what a core switch does in a 3-tier network model. Learn about ASIC routing, collapsed core vs
dedicated

It must have high-speed PCle and Ethernet links to switch ICs to swap packets requiring special handling and
issue commands and

Unlike access switches, which connect directly to end-user devices, the core switch focuses on aggregating
and

Ethernet switch chips are core components of modern network communication, responsible

As one of the core chips of the switch, the switching chip determines the performance of the switch and is the
most

A core switch is a high-capacity, high-performance Layer 3 switch positioned at the physical backbone of an

Catalyst 9600 Series switches offer a more secure experience and bring exceptional automation, analytics,
speed, and scale to your

A core switch is the backbone of a large-scale network, designed to handle massive volumes of traffic with
ultra-low latency and

Transform your data center and cloud networking infrastructure with Cisco Nexus 9000 Series and Cisco
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MDS switches.

Increased Intelligence: Future Core Switches will integrate more intelligent features, such as Al chips and
algorithms,

A core switch is not merely atype of switch but rather denotes the switch that operates at the core layer (the
network"s

Core switches are defined as high-capacity switches located at the top of a cloud data center network,
connecting aggregation

What is a Switch Chip? In modern Ethernet switching equipment, the switching chip serves as the core
processing

Ethernet switches are crucial devices in modern networks, primarily responsible for forwarding data frames
and

Recently, | read some documentation of a network switch which got me confused. It seems that the switch in
guestion

What Is a Core Switch in Networking? Understanding the Backbone of Your Network A core switch in
networking
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