
The Internet Delivers HD & Goes Mobile

2010 – iPad2 
released

2011 – iPhone
4S released 
with SIRI

2011 –
16GFC 
released

2010                       2015                       2020

2012 – PCI Gen 3 at 
1000Mb/s

2014 –
32GFC 
released

2016 – PCI 
Gen 4 
released at 
2000Mb/s

2018 – iPhone 10 
reIeased - maybe

2016 –
Teleputers
take over 
computer 
industry

2018 – 64GFC 
released

Social Media Takes Off

2000                       2005                       2010

2009 –
Financial crisis 
hits the world

2001 –
2GFC 
released

2007 – PCI Gen 2 
released at 500Mb/s

2005 – YouTube founded

2001 – dot com 
bubble bursts 
leading to huge 
changes in 
technology industry

2003 – PCI Gen 
1 released at 
250Mb/s

2004 – Facebook
launched

2006 – 8GFC 
released

2006 – Twitter begins

The Internet Goes Public

1990                       1995                       2000

1994 – Netscape Navigator 
1.0 released for free to make 
the World Wide Web 
accessible

ARPANET5

1990 – ARPANET 
decommissioned in 
favor of the Internet

1990 – CERN proposes 
hypertext that begins linking 
content to form the web 

1995 – dot com boom 
starts, first Voice over 
IP, NSFNET 
commercialized

1993 –
Pentium 
processor 
released

1999 – Victoria 
Secret releases 
first webcast to 
1.5M users

1996 – 1 Gigabit Fibre 
Channel (1GFC) 
standard released

1998 – Celeron 
processor 
released

0

2,000,000

4,000,000

6,000,000

8,000,000

10,000,000

12,000,000

14,000,000

2010 2011 2012 2013 2014 2015 2016

T1/E1, T3/E3

OC-3/STM-1

OC-12/STM-4

OC-48/STM-16

OC-192/STM-64

100 EN

GbE

10 GbE

40 GbE

100 GbE

Total 

Router Ports Shipped

Source: Dell’Oro Routers Report 
Five Year Forecast 2012-2016

From LAN to MAN to WAN, Ethernet sets 
new price points in networking

Bandwidth growing exponentially 
with no end in sight

Source: 
NYSE

Mega Data Centers being deployed for 
Internet-scale applications.

Source: Deutsche Telecom

Source: IEEE Spectrum

Applications & Data Centers Go Mega
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Cluster Deployments with 
top-of-rack (ToR) and Cluster 
Switches become popular

LANs scale to new levels in 
Mega Data Centers

Supercomputers scale with 
Ethernet connectivity

Applications Grow in Multiple Directions

Local Area Networks and 
Client-Server Architectures 
became popular in the 1990s 
so that resources like printers 
could be shared

Ethernet enabled 
early multi-player 
games and LAN 
parties were the rage

LANs were connected to the 
Internet and WANs via routers
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Small Scale Applications to Start

2010                       2015                       2020

2010 – The CFP 
module is released 
to support 40GbE 
and 100GbE

2010 – The QSFP+ 
module is released 
to support 
4X10GbE and 
40GbE

2010 – The 
CXP module is 
released to 
support 
100GBASE-
SR10

2013 – The 
CFP2 
module is 
released to 
support 
8X100GbE 
blades

2015+ – The 
QSFP28 modules 
released to 
support up to 
44X100GbE and 
CFP4 module is 
released to 
support  up to 
32X100GbE blades

CFP CFP2
CFP2

Twinax
For 10G

SFP+ DACCFP

CFP2

CXP QSFP28

Illustration 
courtesy of Molex

2016+ –
400GbE 
modules and 
switches 
released

40GbE & 100GbE Modules

2000                       2005                       2010

Illustration Courtesy of Molex

2001 – The SFP standard 
finalizes and quickly 
dominates GbE optic

300 pin MSA is the first 
10GbE module deployed

XENPAK, X2 and XPAK 
are 2nd gen 10GbE 
modules

XFP released in 2006
with serial 10Gbps 
electrical interface

SFP+ released in 
2009 with serial 
10Gbps electrical 
interface

All 10GbE modules 
interoperate at the 
optical interface

Ethernet Turns to SFP+

1990                       1995                       2000

1x9 non-pluggable 
Module 

1998 – Gigabit 
Interface 
Converter (GBIC) 
standard released

2 port GbE Switch Blade
4 250-Mbps FDDI Switch 
Blade supports 1 
Gigabit/second

Sugar Cube Optics

Pre-1990 – FDDI 
Module 

Early Years of Ethernet Optics

Switch Ports 
Shipped

Over 250M 1GbE ports ship in 2012
Over 10M 10GbE ports ship in 2012

40GbE and 100GbE just getting started
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GbE Dominates & 10GbE Rises

Switch Ports 
Shipped

Over 100M ports shipped in 2000
Over 300M ports ship in 2008

10GbE just getting started
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Gigabit Ethernet Takes Off
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Fast Ethernet Dominates

2013 – 100GbE Backplane 
and Copper Cables released 
as 802.3bj

2010                       2015                       2020

2010 – 40GbE 
and 100GbE 
released in 
802.3ba

2016+ – 400 
Gigabit 
Ethernet 
(400GbE) 
standard 
released

2014+ –
Second 
Generation 
100GbE Optics 
released with 
4X25Gbps 
electrical 
interfaces

2018+ – Terabit 
Ethernet (TbE) 
standard released

Network bandwidth 
growth

40GbE & 100GbE Standards Emerge

10GbE Standards Come to Life

2000                       2005                       2010

2000 - Link 
Aggregation 
standardized 
as 802.3ad

2002 – 10 Gigabit 
Ethernet 
standardized with 
LAN PHY and WAN 
PHY with great 
fanfare

2006 – 10GBASE-T standard released 
but silicon not power efficient until 
years later

2009 –
10GEPON 
defined for 
access networks

2007 – Backplane 
Ethernet standardized 
for numerous 
applications

2006 - 10GBASE-LRM 
standardized but rarely 
used

2004 – 10GBASE-CX4 
standardized to yield 
low cost copper links

1970             1980             1990            2000

1973 - Bob Metcalfe 
writes first memo about 
Ethernet at XEROX PARC

1975 – Patent 
filed for 
Ethernet by Bob 
Metcalfe, David 
Boggs, Chuck 
Thacker and 
Butler Lampson 

1980 – “DIX” “Digital 
/Intel/Xerox” 
standard submitted 
with 48-bit Ethernet 
address

1985 – First Ethernet 
standard released as 
IEEE 802.3 CSMA/CD

1995 – Fast Ethernet 
(100Mbps) standard 
released as IEEE 
802.3u

Early NIC with COAX 
and RJ-45 support 1998 – Gigabit 

Ethernet (GbE) 
standard 
released as 
IEEE 802.3z

The Early Years of Ethernet Standards

1970-1990ʼs
Ethernet Grows 
with the Internet

The 2000ʼs
Ethernet 
Proliferates

The 2010ʼs
40GbE and 100 
GbE Mature

Ethernet 
Standards

Switch Ports 
Shipped

Ethernet 
Optics

Ethernet 
Applications

The Internet 
& Servers


