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Which type of wireless network 
do you expect to deploy in the 
next three years?

32.65%
MOSTLY

Wi-Fi

1.02%
MOSTLY

5G

48.47%
MIX OF

Wi-Fi
& 5G

17.86%
NOT SURE

From a November 2020 survey of 175  
network professionals
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April 13, 2021

 

We asked Leviton network experts  
to explain what 2021 will bring for  
data center for data center and 

enterprise networks. 

DATA CENTER NETWORK TRENDS  
Gary Bernstein, RCDD — Even in a year as 
tumultuous as 2020, investment in higher-speed 
Ethernet switches remained strong, largely driven 
by demand from hyperscale data centers and 
cloud providers. According to market intelligence 
analyst IDC, in the second quarter of 2020, port 
shipments for 100 GbE switches rose 51% year 
over year. The most popular 100 GbE transceiver 
options have been 100G-CWDM4, a single-mode 
two-fiber solution with a two-kilometer reach, and 
100G-SR4, a 100-meter multimode solution. 

At the same time, 100 Gb/s transceiver costs 
continue to decrease due to competition among 
manufacturers. The September 2020 High Speed 
Ethernet Optics Report from analyst LightCounting 
found pricing of 100G-SR4 transceivers dropped 
below $1/Gbps (0.82 EU / 0.72 GBP) in 2019, and 
100 GbE PSM4 reached the same price milestone 
in 2020, with DR1, FR1, and CWDM4 not far behind. 
The 100 Gb/s options will continue to see strong 
adoption in the short term but are expected to 
peak in the next several years as they make way 
for 400 Gb/s switches.

The $1/Gbps figure is now also used as a benchmark 
for 400/800 GbE modules, which will contribute the 
most to market growth in 2021-2025. While new 400 
Gb/s switches come at a significant cost, they will 
also likely drop in price as early adopters in the cloud 
service provider and telecom industries purchase 
more 400 Gb/s switches over the next several years. 

continued on pg. 2
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If we fail to adapt,  
we fail to move forward. 
                                       — John Wooden 

 Single Pair Ethernet 

Explained
Key drivers behind this  

emerging technology

By Mark Dearing, Senior Manager, Engineering 
and Jeff Poulsen, Senior Electrical Engineer

With the growth of the internet of things (IoT), 
machine-to-machine communications, building 
automation sensors and other emerging technologies, 
there is greater demand for connectivity that can 
deliver both power and data over longer distances 
to support these applications. Single Pair Ethernet 
(SPE) is poised to address these trends, as it combines 
reliable, economical, lightweight and space-efficient 
single pair cabling with Ethernet’s non-proprietary 
protocols for greater interoperability.

While the historic progression of Ethernet for copper cabling 
has been focused on increasing speed at the expense of 
distance, more recent efforts have shifted towards slower 
speeds at greater distances, using one pair of conductors 
instead of four. The emergence of SPE serves to support 
three main market segments: industrial manufacturing, 
building automation, and automotive technology. 

continued on pg. 3
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Dave Mullen — The growth of IoT applications over 5G will drive data centers to 
further reduce latency and support growing bandwidth requirements. Processing 
and analyzing data in closer proximity to the client will become a key endeavor for 
cloud providers. This is where edge computing comes in, with more high-density 
“near edge” data centers close to users. These include smaller traditional data 
centers, as well as mass deployments of micro data centers at base cell towers  
or customer locations at the far edge.

Even with the rise of edge data centers, more strain well be placed on core computing 
back in large consolidated and cloud data centers that edge data centers integrate 
with. These centralized data centers are still where roughly 90% of data is processed 
today. Over the next five years, we will see more migration to 400 Gb/s and even 800 
Gb/s in these core data centers. 

ENTERPRISE NETWORK TRENDS 

Kirk Krahn — It may be premature to point to definitive trends based on the effects 
of the ongoing pandemic. However, there are signs that some building owners have 
accelerated adoption of smart technologies as a response to the pandemic. There are 
numerous ways businesses are using these solutions to keep building occupants safe. 

•	 Infrared cameras recently installed at some airports are used to track body temperature, 
while offices and factories have installed screening kiosks to measure temperature when 
employees enter a building. 

•	 With building management systems in larger facilities or factories, issues can be 
identified and resolved remotely, requiring less human interaction and maintenance.

•	 Occupancy analytics, an increasingly popular smart building trend before the pandemic, 
can measure flow of people and alleviate congested areas or pinpoint areas that require 
more regular cleaning. 

Many building operations are currently in a state of flux due to fewer visitors or 
work-from-home adjustments. However, as companies install smart technologies like 
the examples above to address return-to-work requirements or more building traffic, 
the right infrastructure will be important to handle added IoT devices and potential 
increased bandwidth needs over the long term. We recommend using a cabling 
infrastructure that is optimized for PoE applications. And it is important to consider 
higher density patching and connectivity to anticipate additional smart devices on 
the network over time. This creates a much more flexible infrastructure for dynamic 
environments and the high probability that network configurations will change as a 
result of the pandemic. 

Asef Baddar  — Copper twisted pair cabling technology continues to make 
advancements, not only in performance but also in terms of the applications it can serve. Refinements continue to be made to 4-pair 
Ethernet systems that improve speed, size, weight, density, and flexibility. Equally important are the enhancements for delivering Power 
over Ethernet (PoE), with improvements in distance, capacity, and temperature management in cable bundles, just to name a few.

Furthermore, new initiatives are underway to address emerging applications and markets. For example, single pair Ethernet (SPE) standards 
are in development for commercial, industrial, building automation, and automotive network applications. SPE cabling will complement 4-pair 
cabling in parts of a horizontal cabling structure. While 4-pair copper cabling channels are limited to 100 meters and 4 connections, the SPE 
channels will be limited to 400 meters with 5 connections (SP1-400) and 1,000 meters with 10 connections (SP1-1000).
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— Gary is the Senior Director 
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communications industry, with 
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Product Manager, Fiber & Data 
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As industrial manufacturing moves towards total automation, the same degree of compatibility is needed 
for the equipment that makes up the complex manufacturing machine. Solutions for industrial and process 
control applications do not need high-speed data transmission, but they must support a considerably 
longer reach. Data rates as low as 10 Mb/s are sufficient, but for lengths as high as 1000 meters. 

A key driver for SPE in the industrial market is an emerging megatrend called Industry 4.0, sometimes 
referred to as “the fourth industrial revolution.” Industry 4.0 is the trend towards automation and data 
exchange in manufacturing technologies and processes which include cyber-physical systems (CPS), 
the internet of things (IoT), industrial internet of things (IIoT), cloud computing, cognitive computing and 
artificial intelligence. To achieve this level of autonomy and intelligence will require an increased level of 
machine-to-machine bi-directional communication. In addition to end devices receiving instructions, they 
will need to return information in the form of diagnostic data and status reports. 

The building automation market is positioned to develop rapidly with the trend towards “smart buildings,” 
in which sensors and controls are linked together to improve energy efficiency and overall user experience 
within the commercial building. Traditional building automation has been limited to HVAC systems and 
discreet energy monitors, which for the most part are self-contained. To maximize the benefits of a smart 
building, all systems need to communicate on a common network, with the goal of transmitting data from 
the device all the way to the cloud using the same communication protocol. Stand-alone systems such as 
lighting control, fire detection, and emergency lighting are likely to be among those that are connected to a 
single pair Ethernet network. 

Automotive technology is advancing in complexity as vehicles receive more entertainment, 
communication, and sensor options. To realize the goal of autonomous vehicle operation, all these systems 
must work together with very low delay in communication. Vehicles need to support high-speed data 
transmission so that video can be transmitted and analyzed in real time, but since the system is contained 
within a single vehicle the reach requirements are relatively short. Data rates of 1 Gb/s will be required 
initially, with data rates greater than 10 Gb/s anticipated for the future. SPE offers the advantages of 
reduced weight (always a concern for vehicles) compared to 4-pair cabling, and unlike optical fiber, SPE can 
transmit power along with data.

Connector Design
Two connector types are recommended in draft TIA and ISO/IEC standards. The Type 
1 (LC) style copper connector (IEC 63171-1), with an optional shield, is recommended 
for use in commercial building applications. The Type 6  shielded pin and socket type 
connector (IEC 63171-6) is recommended for use in the harsher environments of 
industrial and process control applications. Images of these connectors are shown in 
the figures to the right. 

SPE Will Coexist with 4-Pair Ethernet
SPE will complement, rather than displace, traditional 4-pair Ethernet cabling. SPE is 
targeted for field level devices that do not currently operate on an Ethernet network, 
and often on legacy fieldbus networks that would require a gateway to connect to an 
Ethernet network. Most often these devices only need relatively low data rates, low 
power, a small connector interface, and may be located more than 100 meters away 
from the nearest telecommunications room. Ethernet devices that currently include 
RJ-45 connectors will continue to be supported by 4-pair copper cabling, which can 
support data rates greater than 1 Gb/s and PoE power delivery up to 90 watts.

SPE Market Timing
As of early 2021, the SPE market is still in the early stages, with many of the IEEE, 
TIA, and ISO standards still in development. However, there are some early indications 
that SPE-enabled equipment is coming. As PHY manufacturers near the end of their 
development cycles, further collaboration will occur between manufacturers to 
incorporate SPE technology into field devices, eventually giving factories, businesses, and 
auto manufacturers a reliable and interoperable solution for delivering power and data.

									       

Learn more about SPE  
in the new Leviton white paper “Advantages of Single Pair Ethernet”, which covers SPE 
cabling standards, typical deployments, and its advantages versus fieldbus and wireless.

Single-Pair Ethernet Explained 		   continued from pg. 1 

Type 1 SPE Connector 
IEC 63171-1 | Copper LC Connector

Type 6 SPE Connector
IEC 63171-6 | Industrial Connector
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Questions?  
Comments?  
Ideas?

We want to hear from you! 
Email: crosstalk@leviton.com

Q:
Why should I use a patch panel instead  
of plugging in-wall cabling straight  
into equipment?

A:

This is actually a common question we hear. The simple answer 
is that patch panels and cross connect blocks provide a reliable, 
documented, testable, and traceable access point for cable 
management, that when implemented correctly allows for 
expansion and meets Category Ethernet standards. 

Using a patch panel simplifies management with the ability  
to label ports and use shorter cables for connecting equipment. 
Upgrading or replacing a switch is also easier – simply install it  
in the rack, configure it, and move the patch cables from the  
old switch to the new.

In addition, patch cords are more flexible and resistant to damage, 
and panels and cross connect blocks also have the ability to 
accommodate unusual circuit configurations such as serial port 
and crossover connections.

ASK THE EXPERTS

USEYOU 
CANNEWS

INDUSTRY 	
IN THE FIRST NINE MONTHS OF LAST YEAR,  
25 Gbps, 100 Gbps, and 400 Gbps comprised 

more than 50 percent of port shipments, 

according to market research analyst Dell’Oro.

Between 2021 and 

2030, investment in 

Wi-Fi 6 (802.11ax) in 

the industrial sector 

is expected to grow 

at a compound 

annual growth rate of 

16.8%, according to 

Greenhouse Insights. 

Their report "Wi-Fi 6 

and the IIoT" explains 

how, unlike previous 

Wi-Fi generations, the 

technology behind 

Wi-Fi 6 is better 

suited for industrial 

environments, with the 

ability to connect many 

more end devices.

YESTERDAY'S NEWS 	
1971 – 50 years ago, computer programmer 

Ray Tomlinson sent the first email, the first 

messaging system used to communicate 

across a network. The email contained the text 

“something like QWERTYUIOP.”

Photo Courtesy of  
Guinness World Records

2021

CAGR

16.8%

2030

See the Latest from Leviton at the  
2021 BICSI Winter  
V I RT UA L  E X H I B I T I O N

Visit the Leviton virtual booth at the BICSI Winter Conference, on-demand 
from 4 March - 4 April. The free virtual exhibition hall gives attendees a way 
to see the breadth of ICT products and services available today. During the 
on-deman event, we'll be showing the latest in fiber and copper end-to-end 
cabling systems. These include multimode and single-mode systems for data 
centers, and enterprise infrastructure for wireless networks, PoE applications, 
and smart buildings initiatives. 

Register and visit our booth today! 
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