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Current State 
of the Market

An aging patchwork of solutions
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Networking Silicon Architectures

19
More than

Architectures

9 Custom ASIC Architectures

10 Merchant Silicon Architectures

6 Routing Architectures
4 Custom, 2* Merchant

10 Switching Architectures
3 Custom, 7 Merchant

3 Fabric Architectures
2 Custom, 1 Merchant

* - Two quite different markets
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This Photo by Unknown Author is licensed under CC BY

19

Complexity Explosion

Many 
Architectures

M

Many Devices 
per Architecture

X

Fixed

Centralized

Modular

3

3 Form Factors

X

N
Fixed 1

Fixed N

Many products 
per Form Factor

X

Common Network Operating System 
(NOS) is not enough to hide the 
architectural differences of the silicon

https://www.journeyoutofpink.com/2020/04/sometimes-i-just-want-to-pull-my-hair.html
https://creativecommons.org/licenses/by/3.0/
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Justifying Unique Architectures

RoutingSwitching
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Programmability
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Scale
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Small 
Scale

Counter Scale

Large 
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Medium 
Scale

Small 
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Doesn’t fully explain 19 architectures
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Any organization that designs a system (defined broadly) will 
produce a design whose structure is a copy of that organization’s 
communication structure

What else is going on?

19
Architectures

Clearly many of these architectures are a:
• Result of multiple organizations (companies) making similar products
• Multiple acquisitions or groups in the same company making similar 

products. Hard to unwind due to technical debt

… But there’s more …

Conway’s Law

Famous computer scientist

Melvin Conway

Simplified view : Org Structure = Product
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What else is going on?

Silicon One

New Organization
Focused on building One Architecture 

across the network and across business models

New Technology
Invented fundamental new technology to allow 
convergence of routing and switching

Massive Investment
Over 7 years of research and over a billion dollars

Nobody of note

Rakesh Chopra

Chopra’s Law

If you approach a problem with the same organization and the 
same technology, you’ll get the same outcome

Fundamental Change in the Industry
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Cisco Silicon One 
Value Proposition

One Architecture, One Experience

Many Devices
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One Network – One Experience

Cisco Silicon One

Aggregation Core Peering

Service Provider
Peering Core DCI Spine Leaf TOR

Web Scale Data Center

Unified Architecture, SDK, & P4 Forwarding Code

Enterprise
Core

Routing Switching

Edge

New
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One Network – One Experience

Cisco Silicon One

Aggregation Core Peering

Service Provider
Peering Core DCI Spine Leaf TOR

Web Scale Data Center

Unified Architecture, SDK, & P4 Forwarding Code

Enterprise
Core

Routing Switching

Edge

New

25.6T

Key Customer Requirements
Low Cost

Low Power
Low Latency

System Types
Fixed

G100
Silicon One

Key Customer Requirements
Deep Buffers
High Scale

Programmable

System Types
Fixed

Modular systems
Centralized

19.2T

P100
Silicon One

12.8T

P100
Silicon One

Q200
One Architecture

Multiple Devices
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One Form Factor
Fixed, Centralized, Modular, Disaggregated

Fabric ElementStandalone Processor Line-card Processor Oversubscribed Line-card Processor

Silicon OneSilicon One Silicon OneSilicon One



Cisco – CKN Webinar Series : Meet Cisco Silicon One

One Design
Ethernet ECMP or Fully scheduled Spray & Re-order

Fabric ElementStandalone Processor Line-card Processor Oversubscribed Line-card Processor

Ethernet Based Fabric

Customer Ethernet Network

G100 G100

Fully Scheduled, VOQ Fabric

Customer Ethernet Network

Standalone

Standalone

Fabric Element

Line Card

Silicon One Silicon One

P100
Silicon One

G100
Silicon One

P100
Silicon One

P100
Silicon One

P100
Silicon One

P100
Silicon One

P100
Silicon One

P100
Silicon One

P100
Silicon One

G100
Silicon One

Cisco Silicon One

One Architecture, SDK, & P4 Forwarding Code

Chassis or disaggregated

Silicon OneSilicon One Silicon OneSilicon One
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Cisco Silicon One

Full Featured
12.8T Router

Optimized
 12.8T Switch

Q200
Silicon One

Q200L
Silicon One

Unified Architecture, SDK, & P4 Forwarding Code

One Design
Routing and Switching

Standalone Processor

Router

Switch

Footprint compatible

Silicon One
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One Architecture, Multiple Business Models

Full System Silicon Only

Silicon One

SDK
SAI

SDK

Silicon One

Hardware Only

SDK
SAI

Silicon One Silicon One

3rd Party OS

3rd Party OS

3rd Party Provided
Cisco Provided

3rd Party HW

SAI

Cisco OS
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Dedicated Devices

Cisco Silicon One Value Proposition
Convergence without Compromise

Web Scale
Service Provider
Enterprise

Silicon Only
Hardware Only
Full System

Fixed
Centralized
Modular
Disaggregated

Silicon One

Routing
Switching

Varying Bandwidth

Markets

Form Factors

Business Models
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Cisco Silicon One 
What and How

Photo by Júnior Ferreira on Unsplash

https://unsplash.com/@juniorferreir_?utm_source=unsplash&utm_medium=referral&utm_content=creditCopyText
https://unsplash.com/s/photos/light-bulb?utm_source=unsplash&utm_medium=referral&utm_content=creditCopyText
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Setting the Stage

P100
Silicon One

Other
Routing 
Silicon

Other
Routing 
Silicon

Other
Routing 
Silicon

Other
Routing 
Silicon

Other
Routing 
Silicon

Q100
Silicon One

Other
Routing 
Silicon1.2T

2.4T
3.6T
4.8T
6.4T
7.2T

10.8T

12.8T

19.2T

Q200
Silicon One

Ba
nd

w
id

th

Features, Buffering, Scale, Programmability

Other
Routing 
Silicon

Be careful! Most companies play marketing tricks
• Half-duplex accounting (i.e., 100G = 200G)
• Pre-announce silicon

Silicon 
Device

Silicon 
Device

Silicon 
Device

Silicon 
Device

Silicon 
Device

Silicon 
Device

18 Months

24 Months

36 Months

Fast
Vendor

Typical
Vendor

Slow
Vendor

Reality of Routing Silicon Typical Silicon Development Timeline

Most companies release new devices once every 18-36 months

Cisco Silicon One is 2.6x higher BW than ANY other routing silicon We’ll show you something very different…
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New Technology Innovations

Traffic Manager

Queuing, Switching & Scheduling Transmit
Network Processor Unit

Transmit
Network Processor Unit

Receive
Network Processor Unit

Receive
Network Processor Unit

Slice

New Dataplane Architecture

New category of routing silicon

Common approach with switch silicon
Previously impossible for routing silicon

New Processing Architecture New Memory Architecture

New processing paradigm

Flexibility of run to completion
Efficiency of pipeline

(Optional)

Routing at Switch Bandwidth Routing with Switching Efficiency

New levels of efficiency

No segmentation of packet buffer
Ultimate burst performance

Write once, read once

Highly Efficient Router

Industries first truly scalable networking silicon

Fully Scalable Fully Scalable Fully Scalable

Switching with Router Programmability Highly Efficient Switch
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Cisco Silicon One

Gen1

Q100
10.8T

December 2019

Core/DCI Routing
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Cisco Silicon One

Gen1 Gen2

Q202
3.2T

Q201
6.4T

Q100
10.8T

Q200
12.8T

Core/DCI Routing

October 2020
Time 10 months
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Cisco Silicon One

One Architecture
One SDK
One P4 Forwarding
One Form Factor
One Design 

Multiple Devices
Multiple Markets
Multiple Business Models

One Network
One Experience

One Architecture, No Compromise

Gen1 Gen2

Q202L
3.2T

Q201L
6.4T

Q200L
12.8T

Q202
3.2T

Q201
6.4T

Q100
10.8T

Q200
12.8T

Core/DCI Routing

Web Scale Switching

October 2020
Time 10 months
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Cisco Silicon One

Gen1 Gen2 Gen3

G100
25.6T

Q202L
3.2T

Q201L
6.4T

Q200L
12.8T

Q202
3.2T

Q201
6.4T

Q100
10.8T

Q200
12.8T

Q211L
8T

Q211
8T

Core/DCI Routing

Web Scale Switching

One Architecture
One SDK
One P4 Forwarding
One Form Factor
One Design 

Multiple Devices
Multiple Markets
Multiple Business Models

One Network
One Experience

One Architecture, No Compromise

March 2021
Time 15 months
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Cisco Silicon One

Gen1 Gen2 Gen3

G100
25.6T

Q202L
3.2T

Q201L
6.4T

Q200L
12.8T

Q202
3.2T

Q201
6.4T

Q100
10.8T

Q200
12.8T

P100
19.2T

Q211L
8T

Q211
8T

Web Scale Switching

Core/DCI Routing

One Architecture
One SDK
One P4 Forwarding
One Form Factor
One Design 

Multiple Devices
Multiple Markets
Multiple Business Models

One Network
One Experience

One Architecture, No Compromise

October 2021
Time 22 months



Cisco – CKN Webinar Series : Meet Cisco Silicon One

Massive Impact
Cisco’s Architecture, Organization and Investment

Silicon 
Device

Silicon 
Device

Silicon 
Device

Silicon 
Device

Silicon 
Device

Silicon 
Device

18 Months

24 Months

36 Months

Silicon 
One

Silicon 
OneSilicon 

OneSilicon 
OneSilicon 

OneSilicon 
OneSilicon 

One

Silicon 
OneSilicon 

OneSilicon 
One

Silicon 
One

Everyone Else

Cisco Silicon One
11 Devices, 11 Markets in two years

Today

Single 
Market

SP
Core, Peering

Webscale
Core, Peering, DCI

Webscale
Spine, Leaf, TOR

SP
Aggregation

Enterprise Campus
Edge, Core

Expanding 
Markets

Expanding 
Devices

If you approach the market with the 
same organization and the same 
technology, you’ll get the same 

outcome New Organization
New Technology

New Outcome

Chopra’s Law 
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Cisco Silicon One P100
Industries highest BW Routing Silicon

19.2T
High Scale

21.6T

Other
Routing
Silicon
7.2T
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Routing
Silicon
7.2T

Other
Routing
Silicon
7.2T

Other
Fabric 

Element

Other
Fabric 

Element

Other
Fabric 

Element

< 450W

> 2,000W

Other
Routing
Silicon

6.4T

Other
Routing
Silicon

6.4T

Other
Routing
Silicon

6.4T

Other
Fabric 

Element

Other
Fabric 

Element

Other
Fabric 

Element

Lookup 
Engine

Lookup 
Engine

Lookup 
Engine

Lookup 
Engine

Lookup 
Engine

Lookup 
Engine

19.2T
High Scale

Silicon One

P100

> 2, 275W>4x Lower Power

Including power of
CPU Fans Power Conversion

Including power of
CPU Fans Power Conversion

Including power of
CPU Fans Power Conversion

Silicon One

P100
Silicon One

P100
Silicon One

P100
Other

Routing
Silicon

Other
Routing
Silicon

14.4T Line Card28.8T Line Card
High Scale

Other
Routing
Silicon

Other
Routing
SiliconLookup 

Engine

Lookup 
Engine

Lookup 
Engine

Lookup 
Engine

12.8T Line Card
High Scale

< 4.2W / 100G

> 6.8W / 100G

> 8.8W / 100G
>1.6-2x More Efficient

Including power of
CPU Power Conversion

Including power of
CPU Power Conversion

Including power of
CPU Power Conversion
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Bandwidth (Gbit)

Fixed Systems

Silicon One

P100

Other
Routing
Silicon

Other
Routing
Silicon

More Power Efficient
More Space Efficient

Less Silicon
Lower Latency

Lower Cost

19.2 Tbps 
4RU+ Fixed System

21.6 Tbps 
3RU+ Fixed System

19.2 Tbps
1RU Fixed System

vs

Other
Routing
Silicon

14.4 Tbps 
Modular Line Card

Other
Routing
SiliconLookup 

Engine

Lookup 
Engine

Silicon One

P100
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Bandwidth (Gbit)

More Bandwidth
More Power Efficient
More Space Efficient

Lower Cost

12.8 Tbps 
Modular Line Card

28.8 Tbps
Modular Line Card

Modular Line Cards
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Power Efficient

Optics

Silicon
Silicon One

Q200

Lower Power Than Optics
All the routing features:
• Programmability
• Scale
• Buffering

In less power than gray optics

Generation3 devices and Web Scale switching 
devices are even more power efficient
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“Power is Everything”*
John Aaron- Apollo 13 Flight Controller

Apollo 13 – Universal Pictures

* - Thanks to Kraig Owen for the reference

Power is THE Problem to Solve

27

Adopt a power first design and deployment methodology

Moral 
Imperative

Business 
Imperative

Technology 
Imperative

Perfect Catalyst 
for innovation
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Then and Now….

19
Stale Architectures

Requirements drive 
unique architectures

Business models drive 
unique architectures

Technical debt prohibits new 
architectures

Merchant Custom

Silicon One

One

Architecture

Requirements drive 
unique Devices 

not architectures

Cisco enables multiple 
business models, 

Erase merchant vs. custom

Silicon Only

White Box

Full System

Clean sheet, Investment, & Innovations 
enable One Architecture

Clean Sheet
Technical Debt

Invested
over $1B

Hardware 
Innovations

=

Accelerated Innovation Accelerated Deployment Easier Maintenance

A better and easier to maintain Network

=
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Additional Information
https://www.cisco.com/go/silicon-one

Data sheets available for every device
Large amount of 

white papers, blogs, videos, podcasts

https://www.cisco.com/go/silicon-one


Thank You
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