
continued on page 2

Issue 19.1

ExtroNewswww.extron.com

Spring 2008

IN THIS ISSUE

The Extron Hotline
A Quarter Century of Service  . . . . . . . 6

The Extron Hotline
Extron Expands Presence in China
with New Of� ce . . . . . . . . . . . . . . . . . . 7

Unique Techniques
Big Al's Not Your Typical 
Bowling Alley . . . . . . . . . . . . . . . . . . . . 8 

Unique Techniques
Now Extron Equipment Enhances 
Operations at the CDC  . . . . . . . . . . . 11

Technically Speaking
Plenum Rated Products  . . . . . . . . . . 15

The Classroom Connection
Immersive Technology and Classroom 
A/V Prepare Salem Lutheran Students 
for Bright Futures. . . . . . . . . . . . . . . . 21

Tech Corner
Plenum Rated - More Than
Just Cables & Speakers  . . . . . . . . . . 23

Also in this issue:
New Products  . . . . . . . . . . . . . . . . . . 25

Extron Institute Dates  . . . . . . . . . . . . 28

Tradeshow Information  . . . . . . . . . . . 28

Extron Fiber Optics
A New Product Family for Fiber 

Optic A/V Integration

O ver the past few years, we’ve received a growing number of requests from 

integrators seeking reliable solutions for sending and routing very high 

resolution video signals over optical fi ber. There are several reasons why fi ber 

optic technology may be appealing for many A/V integration projects. Video 

content is increasingly being created and delivered from high-end PCs and 

laptops at very high resolutions. This in turn has increased the demand for a 

means to effectively distribute this content. A fi ber-based infrastructure offers 

virtually unlimited bandwidth capacity, and therefore can easily meet the needs 

of facilities that extensively route high resolution images.  

FOX 500 DVI

Fiber for A/V Systems?
The cost of implementing fi ber has fallen dramatically over the past several years. 
As a result, fi ber has become more and more prevalent in many facilities, making it 
accessible for A/V integration, in addition to telecommunications and networking. 
Once considered a specialization requiring extensive training, technological advances 
and the availability of new tools have greatly simplifi ed termination of optical fi ber in 
the fi eld for A/V integrators and other specialists working with fi ber optics. 

There may also be a desire to send A/V signals very long distances within a large 
facility, such as a stadium or an airport, or between buildings in a university or 

Announcing CrossPoint 450 Plus Matrix Switchers 
Price Reductions!
See page 28 for more information
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F i b e r  O p t i c s   — continued

corporate campus. With fiber optic cable, 
extreme transmission distances of up to 
several miles or kilometers are possible. 
Fiber optic cable has a tremendous 
advantage over coax or twisted pair 
in that little or no signal degradation 
occurs as signals travel through the 
cable. Optical signals are also immune 
to EMI and RF interference, allowing 
signals to be run through electrically 
noisy environments without negatively 
impacting image quality.

Optical signals are always inherently 
secure, so sensitive information can 
be transmitted without the risk of 
unauthorized access. For this reason, 
government and medical applications 
favor the use of fiber optics for 
sending audio, video, network, and 
telecommunications signals throughout 
facilities.

Extron and Fiber Optics
We have heard that there is a strong 
need for fiber optic products specifically 
designed for integration into A/V systems. 
Our engineers have designed an entirely 
new family of products that offer high 
performance and ease of integration. 
Much of the development of our new 
fiber optic product line follows from 
our longtime experience gained from 
designing A/V interfacing, switching, 
distribution, and signal processing 
products that fully maintain signal 
integrity and deliver consistent, reliable 
performance.   

Digital Pixel-for-Pixel Performance
All Extron Fiber Optic products have been 
engineered for exceptional high resolution 
image performance. They have been 
designed to support high resolution content 
for today’s and tomorrow’s A/V systems, 
including RGB up to 1600x1200, HDTV 
1080p/60, DVI, and HD-SDI. Proprietary 
Extron technology ensures that signals are 
transmitted, distributed, and received over 
fiber with absolute pixel-for-pixel accuracy.

Optical fiber has virtually unlimited 
bandwidth. On the other hand, the 
electronics necessary to process and 
convert high resolution video signals for 
fiber optic transmission are potentially a 
limiting factor. During the research and 
development of our fiber optic products, 
our priority was to ensure preservation 
of full signal integrity for high resolution 
computer-video, DVI, and multi-rate 
SDI signals. To accomplish this, only the 
highest quality components were used in 
the design of these products.

Another key engineering requirement of 
our fiber optic products was maximum 
throughput capability, with zero 
compression, in order to accommodate 
the very high bandwidths necessary 
to support high resolution video. This 
ensured that no data loss would occur 
throughout the entire fiber system, from 
transmitter input to matrix switcher to 
receiver output.

The Extron FOX 500 and FOX 500 DA6 
fiber optic extenders for high resolution 
analog RGB signals incorporate much 
of the technology used in our acclaimed 
high performance video processing 
products, such as the DVS 304 and 
MGP 464. This includes very high bit rate 
sampling of incoming RGB signals, with 
the capability to accept any computer-
video resolution signal up to 1600x1200 
for pixel-for-pixel sampling and pixel-
for-pixel throughput. The FOX 500 and 
FOX 500 DA6 accept signals at even 
higher rates, though they will not be 
sampled at a one-to-one pixel ratio.

Integration-Friendly Features
As we were developing these products, 
we wanted to be sure that they included 
the integrator-friendly features and 
capabilities you have come to expect 
when setting up, installing, and operating 
Extron products. All of our fiber optic 
products are designed not only for high 
performance, but also to streamline and 

enhance integration, with the connectivity 
and functionality of our more traditional 
A/V products.

Only One Fiber Needed
A single fiber link enables transmission of 
video, audio, and uni-directional RS-232 
signals. With the addition of a second 
fiber link, the receiver communicates with 
the transmitter. Therefore, both units 
can be controlled from either location, 
and also monitored to ensure full system 
integrity, including verifying fiber links 
and the presence of incoming A/V signals. 
An alarm notification feature allows the 
FOX 500 Series to be programmed to 
automatically trigger a control system for 
immediate notification whenever a fiber 
link or input signal has been lost.

The secondary fiber link also enables 
bi-directional RS-232 communications 
for interfacing with displays and control 
systems. 

Fiber optic technology offers very high 
bandwidth for handling high resolution 
video and sending it over very long 
distances. However, the electronics 
necessary to interface electrical signals 
with fiber optic cable and hardware 
must be able to fully accept, process, 
and transmit high resolution computer-
video signals accurately without 
degradation. This is important to know, 
since expectations are often very high 
when designing and integrating an A/V 
system within a fiber optic infrastructure. 
Extron Fiber Optic products have been 
engineered to deliver the performance 
necessary to transmit and receive high 
resolution computer-video signals up 
to 1600x1200 and HDTV 1080p with 
perfect pixel-to-pixel accuracy. 

System Design Flexibility for Short 
to Long Distance Transmission
Extron Fiber Optic Extenders are 
designed to meet a wide range of 
application requirements for short and 
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long range signal transmission. The 
FOX 500 Series can be used to extend 
video, audio, and control signals over 
multimode fiber within buildings or 
facilities, with transmission distances of 
up to 150 meters (492 feet). The FOX 
HD-SDI can be used to transmit SDI, 
HD-SDI, and 3G-SDI signals up to 500 
meters (1,640 feet).

Also available are singlemode versions 
of the FOX 500 Series and FOX HD-SDI 
for use with singlemode or multimode 
fiber. With singlemode fiber, they enable 
extreme transmission distances of up to  
30 km (18.75 miles). This capability 
is ideal for applications in very large 
facilities such as airports or stadiums, 
and for connecting over very long 
distances between facilities such as 
university campuses.

Convert Between DVI and Analog 
RGB Signals 
The FOX 500, FOX 500 DVI, and 
FOX 500 DA6 can be used in combination 
with each other. For example, a 
FOX 500 transmitter may be paired with 
a FOX 500 DVI receiver, so that analog 
RGB signals are input to the transmitter, 
losslessly converted to digital, sent over 
fiber, and then output from the receiver 
as DVI. Similarly, DVI signals transmitted 
from a FOX 500 DVI can be converted to 
analog RGB with a FOX 500 receiver.

Analog RGB signals are digitized at the 
FOX 500 transmitter before being sent 
over fiber. With a FOX 500 DVI receiver, 

A second fiber link enables system setup as well as continuous monitoring of fiber links and incoming A/V signals at a single location.

the signals remain digital, all the way to 
a DVI or HDMI-equipped display, so that 
image quality is fully maintained.  
A fully digital video signal path simplifies 
setup by eliminating the need to make 
adjustments at the display for analog 
RGB signals, such as phasing, while at 
the same time ensuring consistent image 
reproduction. 

Design Facility-Wide A/V Systems 
using Extron Fiber Optic Products
The Extron Fiber Optic product family forms 
the building blocks for designing high 
quality, end-to-end digital transmission 
systems over a fiber optic infrastructure. 
The FOX 500 Series and FOX HD-SDI 
transmitters and receivers provide the 
necessary interfacing with traditional A/V 
sources or systems and displays, while the 
Fiber Matrix 6400 serves as the central 
switching and distribution hub for all 
transmitters and receivers.

A FOX 500 transmitter digitizes incoming analog RGB, audio, and control signals, and then transmits them to a 
FOX 500 DVI receiver. This long distance RGB to DVI conversion simplifies setup and ensures consistent image quality.
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Extron Fiber Optic products offer 
substantial system design flexibility so 
that integrators can specify and build 
the system that exactly meets the 
requirements of the client. Such a system 
can range from a simple transmitter and 
receiver combination for sending RGB, 
DVI, or HD-SDI signals, to a full-fledged 
A/V distribution system for an entire 
corporate campus, fully occupying all 
64 inputs and 64 outputs of the matrix 
switcher.

The Fiber Matrix 6400 is compatible 
with all combinations of FOX 500, 
FOX 500 DVI, and FOX HD-SDI units. 
An example is illustrated in the diagram 

below. It is fully expandable in sizes from 
8x8 to 64x64 with any combination 
of I/O boards for short or long range 
transmission. Once installed, the Fiber 
Matrix 6400 can be upgraded in the 
field with additional I/O boards for future 
expansion.

The Fiber Matrix 6400 has been designed 
for optimum performance and reliability 
in applications requiring continuous 
operation 24 hours a day, 7 days a week. 
Standard features include dual, fully 
redundant, and hot-swappable power 
supplies and a real-time monitoring 
system with continuous self-diagnostics of 
the I/O boards, fiber links, power supplies, 

internal fans, and general functions of 
the switcher. The I/O boards are hot-
swappable for servicing or reconfiguration 
without powering down the unit.

New Fiber Optic Products from a 
Company You Trust
Our new Fiber Optic product family was 
developed with the goal of delivering high 
performance A/V transmission over fiber, 
and the same reliability and integration-
friendly features you’ve always expected 
from Extron. We’re pleased to now offer 
solutions for fiber optic A/V systems from 
a company you can continue to trust 
for A/V expertise, quality products, and 
dedicated support.

Extron Fiber Optic products offer the capacity and the flexibility for enterprise-wide applications, with matrix switching up to 64x64 
and the ability to mix and match singlemode and multimode transmissions.

F i b e r  O p t i c s   — continued

Fiber Matrix 6400
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FOX 500 Tx DA6

FOX 500 Receiver

FOX 500 DVI Receiver

FOX HD-SDI

Fiber Matrix 6400

FOX 500 
Fiber Optic Extender for RGBHV, Audio, and RS-232
The Extron FOX 500 is a transmitter and receiver set for long haul transmission of RGB, 
audio, and RS-232 control signals over a single fiber. It delivers perfect pixel-for-pixel 
transmission of computer-video images up to UXGA (1600x1200) resolution.

FOX 500 DVI
Fiber Optic Extender for DVI, Audio, and RS-232

The Extron FOX 500 DVI transmits DVI audio, and RS-232 control signals very long 
distances over a single fiber, with pixel-for-pixel transmission of computer-video up to 
UXGA, including HDTV 1080p/60.

FOX 500 DA6 
Six Output Fiber Optic Transmitter for RGBHV, Audio, and RS-232
The Extron FOX 500 DA6 is a six output transmitter for long haul transmission 
of RGB, audio, and RS-232 control signals over a single fiber, with pixel-for-pixel 
transmission of computer-video up to UXGA. It features active optical signal 
splitting so that original transmitter power levels are maintained for all outputs.

FOX HD-SDI
Fiber Optic Extender for Multi-Rate SDI

The Extron FOX HD-SDI enables long haul transmission of multi-rate SDI video, 
with embedded audio and metadata, over a single fiber. It uses Extron’s exclusive 
zero compression, all digital technology to transmit multi-rate SDI signals up to 
2.97 Gbps, including SDI, HD-SDI, and 3G-SDI. The FOX HD-SDI can function 
as a transmitter and a receiver in various user-configurable modes, including a 
dedicated transmitter with a local HD-SDI output, a dedicated receiver that can 
be daisy-chained with multiple receivers, and a transceiver that simultaneously 
transmits and receives signals.

Fiber Matrix 6400
Modular Fiber Optic Matrix Switcher

The Extron Fiber Matrix 6400 is a high performance, modular fiber optic matrix 
switcher for complete, end-to-end digital A/V signal transmission and routing 
over fiber optic cable. It is expandable in sizes from 8x8 up to 64x64, and is fully 
compatible with the FOX 500 Series of fiber optic transmitters and receivers, as 
well as the FOX HD-SDI. Supporting rates up to 4.25 Gbps, it accepts and routes 
high resolution video signals, including computer-video, HDTV, DVI, and  
multi-rate SDI.

Note: All Extron FOX products are available in multimode and singlemode versions.

Extron offers several high performance Fiber Optic 
products for A/V applications:
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By Casey Hall, Vice President North American Sales

T H E  E X T R O N  H O T L I N E

A Quarter Century of Service, Support, and Solutions

2008 marks Extron’s 25th year of providing uncompromising service, support, and solutions to 

A/V professionals worldwide. In 1983, with just a handful of employees, Extron provided a 

solution for projecting images and presentations from PCs onto large screens. This was Extron’s 

first computer-video interface, the RGB 100. Since then, Extron’s product line has grown to include 

more than 1,000 powered products, and has expanded from an 800 square foot office in Stanton, 

California, to a six building campus in Anaheim, California, as well as an East Coast office, and offices 

in Europe, Asia, Japan, the Middle East, and China. 

The A/V Industry has grown substantially 
in the last 25 years, but throughout this 
period of change, Extron’s commitment 
to unsurpassed quality products and 
service has remained constant. To answer 
the needs of our customers, we have 
broadened our reach with new, global 
sales offices, and created a world class 
training facility, the S3 Technical Institute. 
We know that navigating rapidly evolving 
A/V technologies can be challenging. We 
developed our S3 Technical Institute to 
address these challenges by placing both 
time-tested and cutting-edge information 

into the hands of our customers. We 
have also built an industry-recognized 
certification program to accelerate your 
professional development. New Extron 
certifications allow you to learn new skills, 
validate your existing skills, and gain a 
better understanding of the latest A/V 
technologies and solutions. Our Web site, 
too, has grown to include new tools to help 
A/V integrators and designers configure 
and customize systems online, prior to 
ordering. These are just some of the ways 
which Extron has responded to the needs 
of our customers in recent years.
 

We are very grateful to all of our loyal 
customers who have supported us during 
this past quarter century. You have made 
Extron your first choice for professional A/V 
system integration needs and have provided 
valuable feedback through the years. 
 
In the upcoming months, we will celebrate 
Extron's anniversary with a variety of exciting 
activities and events. These celebrations 
mark not only the first 25 years, but also the 
beginning of a bright future. Keep your eyes 
open for these announcements and thanks 
once again for your continued support.
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Extron China Offi ce

By Jeff Gibson, Vice President International Sales

Extron Expands Presence in China with New Sales 
Offi ce, Catalog, and Web Site in Chinese Language

We have expanded our presence in the Far East by opening a new offi ce in Shanghai, China.  

The new sales offi ce is another in a series of steps we have taken over the past several years 

to provide better service to our customers and be more effi cient on a global scale. The new Shanghai 

offi ce enables us to bring the same services and effi ciencies to our customers in the region as we do 

elsewhere in the world.

Our offi ce in China offers customer 
service, sales support, applications 
engineering, training, A/V system 
design assistance, and product 
demonstrations. Support staff in the 
China offi ce includes Kevin Woo, Senior 
Sales Manager, Candor Ma, Application 
Engineer, and Lisa Hu, Sales Support 
Specialist.

Besides opening the offi ce, we have 
been hard at work creating marketing 
and sales material to inform and educate 
our customers. The Chinese edition 
of our 2007 Extron Product Catalog 
contains more than 300 pages of the 
latest information on Extron’s interfacing, 
switching, distribution, signal processing, 
fi ber optics, cabling solutions, audio, 
and Ethernet control products. We 

also maintain a Web site in Mandarin 
Chinese, which contains much of the 
same information found on our main site.

The address of the new offi ce is: 
Extron Electronics China 
686 Ronghua Road, Songjiang District 
Shanghai 201611 
China
Phone: +86.21.3760.1568
Fax: +86.21.3760.1566

As China’s A/V industry continues to 
grow, we welcome the opportunity to 
provide our products and services to 
Chinese customers. Our new sales offi ce, 
Chinese catalog, Web site, and presence 
at Chinese trade shows demonstrate our 
commitment to expanding our service 
and support in the country.
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Big Al’s - Not Your Typical Bowling Alley

Billed as the next generation in family entertainment, Big Al’s in Vancouver, Washington, boasts more than 60,000 square 

feet of family-oriented fun. Big Al’s features 30 traditional bowling lanes, 12 lounge-style bowling lanes, fi ve private 

party rooms, a lounge, a 4,000 square foot arcade, and a sports bar. The experience in each space is enhanced with dynamic 

audio and video systems.

Video plays a very important role in the 
Big Al’s experience. A variety of large 
displays are used for off-air and closed 
circuit programming, scoring, and DVD 
media content. Each bowling lane features 

two 37" LG LCD displays used as scoring 
monitors and 42" plasma displays that 
show high defi nition music videos from 
any of three Brunswick Entertainment 
Network channels or sports and 

entertainment programs from one of 
12 satellite receivers. That’s a total of 
126 displays for the lanes alone. When 
the lights go down during Galaxy 
Bowling nights, projection screens lower 
into place between lanes to provide 
music video content via several DLP video 
projectors. Forming the backbone of the 
switching and signal distribution for this 
large facility is a complement of Extron 
products, from matrix switchers to signal 
processors and distribution amplifi ers.  

As with any large venue A/V installation, 
careful planning was paramount to Big 
Al’s success. Management at Big Al’s 
selected CompView, headquartered in 
Beaverton, Oregon, as the integrators 
for this complex project. When it came 
to choosing A/V suppliers for this large-
scale project, Eric Willard, CompView 
Project Manager, says that Extron was 
his fi rst choice for switching and signal 

Over one hundred displays line the bowling portion of Big Al's - one of several attractions inside this massive facility. 

Big Al's in Vancouver, Washington Extron matrix switchers provide the switching backbone.
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distribution. “Extron simply has the 
quality and reliability we look for,” he 
says. He adds that although this type of 
project represented uncharted territory 
for CompView and Kirkwood & Kirkwood 
Construction, it was an uncompromised 
success for all three parties. 

Signal Distribution
Rather than use a single, large wideband 
matrix switcher for all signals, CompView 
elected to divide high resolution and low 
resolution switching. “This decision was 
based mainly on economics,” Willard 
says. “We could have used a much 
larger CrossPoint, say a 48x48, but 
with numerous low resolution sources 
to contend with, we decided to split 
the signals by high and low resolution. 
This allowed us to procure a 24x24 
CrossPoint for high resolution routing 
and then use a MAV Plus to handle all 
the S-video signals.” Big Al’s uses the 
Extron CrossPoint 450 Plus 2424 for all 
of the high resolution video signals from 
the DVD players and satellite television 
receivers. The MAV Plus 2424 SV 

handles all S-video signals from the 
various low resolution sources, including 
the television tuners and DVD/VCR 
combos. “We knew that even with all 
of the I/Os fi lled, the CrossPoint and the 
MAV switchers would provide ample 
bandwidth,” Willard says.  

Signal Processing
In order to carry through with the plan 
to use just two matrix switchers, one for 
high and the other for low resolution, 
CompView chose the Extron VYC 100N 
Composite Video to S-Video Decoder 
to decode the composite video signals 

Up to 12 different sports programs can be displayed simultaneously on three, frameless screens than span nearly 37 feet in the stadium-themed sports bar. 

Usage of digital signage continues into the family dining areas.

continued on page 10
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originating in the family dining and 
private party rooms to S-video. These 
S-video signals were then routed to the 
MAV Plus 2424. Without the VYC 100N 
decoder, a separate composite matrix 
switcher would have been needed.   

IP Link Control
One of the key objectives of the project 
was to have centralized control of the 
A/V systems from the main desk and the 
sports bar. “With so many devices, we 
realized that control was going to be 

one of our biggest design challenges,” 
Willard says. The control system was set 
up using network cable throughout the 
facility. All of the plasma displays and 
projectors are connected via RS-232 
to Extron IPL T S2 and IPL T S6 IP Link® 
Ethernet control interfaces. Commands 
from the third-party control system are 
repeated and broadcast via IP Link to all 
the plasma displays and projectors. 

Sound Distribution
Extron MDA 3A, Mini Distribution 
Amplifi ers provide audio signal 
distribution within the facility’s sound 
system. “We chose the MDA 3A because 
of its easy-to-conceal, compact design 
and its bullet-proof reliability,” Willard 
says. Balanced stereo audio signals from 
the different sources are routed through 
the CrossPoint 450 Plus to zone-specifi c 
audio systems. 

Entertainment on a Grand Scale
Unlike single-attraction leisure facilities, 
such as arcades or bowling alleys, family 
entertainment centers, like Big Al's, 
rely on multiple attractions, including 
arcades, bowling lanes, sports bars, 
and private party capabilities to attract 
a wide variety of patrons and to draw 
them from one area of the facility to 
the next. Sophisticated A/V systems play 
a crucial role within these centers by 
providing dynamic sights and sounds 
that can be tailored to the specifi c needs 
of each zone or room. “Behind the 
scenes, Extron provides all the signal 
switching and distribution needed 
for this huge facility,” says Willard. 
“In the end, the A/V really creates a 
fun atmosphere that keeps Big Al’s 
customers engaged and entertained.”

one of our biggest design challenges,” 
Willard says. The control system was set 
up using network cable throughout the 
facility. All of the plasma displays and 
projectors are connected via RS-232 
to Extron IPL T S2 and IPL T S6 IP Link
Ethernet control interfaces. Commands 
from the third-party control system are 
repeated and broadcast via IP Link to all 
the plasma displays and projectors. 

Sound Distribution
Extron MDA 3A, Mini Distribution 
Amplifi ers provide audio signal 
distribution within the facility’s sound 
system. “We chose the MDA 3A because 
of its easy-to-conceal, compact design 
and its bullet-proof reliability,” Willard 
says. Balanced stereo audio signals from 
the different sources are routed through 
the CrossPoint 450 Plus to zone-specifi c 
audio systems. 

Entertainment on a Grand Scale
Unlike single-attraction leisure facilities, 
such as arcades or bowling alleys, family 
entertainment centers, like Big Al's, 
rely on multiple attractions, including 
arcades, bowling lanes, sports bars, 
and private party capabilities to attract 
a wide variety of patrons and to draw 
them from one area of the facility to 
the next. Sophisticated A/V systems play 
a crucial role within these centers by 
providing dynamic sights and sounds 
that can be tailored to the specifi c needs 
of each zone or room. “Behind the 
scenes, Extron provides all the signal 
switching and distribution needed 
for this huge facility,” says Willard. 

Speakers hang from the rafters in the "High Rollers Lounge," one of the many audio "zones" within Big Al's.

N o t  Yo u r  Ty p i c a l  B o w l i n g  A l l e y   — continued
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How Extron Equipment Enhances Operations at the CDC

Extron matrix switchers are used in diverse environments, from corporate boardrooms to command and control centers 

to classrooms and training facilities. At the CDC-Centers for Disease Control and Prevention, Extron matrix switchers 

are at the heart of the A/V system in the agency’s EOC-Emergency Operations Center, which monitors emerging health 

concerns, bioterrorism threats, and weather-related disasters around the world.

The CDC’s fi rst EOC was completed in 
April 2003. At the core of this 7,000 
square foot center is a professional A/V 
system anchored by a variety of Extron 
equipment. That center is still operational 
and serves as a backup to the new EOC, 
which opened in September 2005. To 
learn more about the fi rst EOC, visit 
www.extron.com/cdc

Extron Maintained as Brand of Choice
Within the new 300,000 square foot 
CDC headquarters Building 21, the new 
Emergency Operations Center occupies 
the entire third fl oor. The fl oor includes 
a large, 16-cube videowall that provides 
images of real-time events, statuses, alerts, 
news, and maps transmitted via cable, 
satellite, and computer feeds. In addition, 
there are more than 60 workstations 
where emergency responders, scientists, 
physicians, and researchers can monitor 
an enormous amount of information 
24 hours a day. Each of the workstations 

has a PC terminal and two-way audio 
that allows agents to handle a number 
of different communications paths from 
within the EOC fl oor.

The 12th fl oor of Building 21 houses 
all executive management, including 
the offi ce of CDC Director Dr. Julie 
Gerberding. Dr. Gerberding’s main 
conference room, casual conference 
room, secure videoconference room, and 
numerous small meeting rooms were 
all designed around Extron routing and 
distribution hardware.

“Extron routers are a core component 
in the CDC’s pursuit of immediate 
information sharing and in the center’s 

total response capability,” says Jon 
Whitwell, Vice President of Operations at 
Baker Audio, the A/V integrator for the 
headquarters building.

The consultant on the project, Scott 
Walker, President of Waveguide 
Consulting, agrees. “The idea behind the 
building was that information should be 
readily shareable and displayable, and 
collaboration should be high,” he says. 
“That meant there would be a lot of 
signal routing, and Extron was the brand 
of choice to meet that challenge.”

A Comprehensive A/V Routing System
Waveguide specifi ed a variety of different 
Extron matrix switchers, both fi xed I/O and 

Building 21: The CDC's headquarters and Emergency 
Operations Center

EOC staff monitors information in more than 60 workstations on the 3rd fl oor of Building 21.

continued on page 12
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modular/expandable, to create a large-
scale, campus-wide A/V signal routing 
system for the CDC. “We looked at the 
design holistically,” Walker says. “With 
the need for so many routers and so many 
CAT 5 products, we decided to use Extron 
products as our basis for design because we 
could address so many needs and solve so 
many problems using one vendor. This is an 
A/V intensive building with approximately 
60 meeting spaces, all of which use Extron 
routing equipment at the core. In fact, the 
building uses 53 Extron matrix switchers of 
various sizes and type — small, large, and 
everything in between.”

“Matrix switchers of various sizes meet 
the different requirements of each 
room,” Whitwell says. “Some rooms are 
of limited size and scope, and for those, 
the CrossPoint 450s work well. Other 
rooms need the multiple routing and 
display capabilities of the MAV Plus or 
the Matrix series, which allows us to 
use a large format frame and populate 
the boards with as many inputs and 
outputs as needed and still leave room for 
expansion.”

All rooms on the main EOC fl oor and 
all rooms on the executive fl oor are 
connected through an Extron Matrix 
12800 for RGBHV, S-video, and audio. 
The main conference room can display 
four discrete feeds from the EOC, so 
if this space is videoconferencing with 
Washington, DC, live feeds from the EOC 
can be sent back and forth, as well as to 
the other buildings on campus.

“If a team is working on an emergency 
on the third fl oor, they can share 
video content with any room, and any 
room can share content with the main 
fl oor,” Walker says. “There’s complete 
interoperability and interactivity of signal 
fl ow between the main EOC fl oor and 
other rooms in the building, including 
the executive management offi ces, team 
rooms, and conference rooms. There are 
about a dozen meeting rooms that are 
all tied to the master control room, so 
that when there’s a briefi ng, it’s available 
to all rooms, and anyone working on 
a situation in any room can share that 
information without carrying a laptop 

or USB stick around. It’s all real-time 
interactivity as they share content across 
campus, all routed through Extron 
switchers.”

24/7 Uptime
The Matrix 12800 is ideal for large-
scale routing applications, especially 
in sensitive, 24/7 environments. 
Self-monitoring features, redundant 
power, and cooling systems make the 
Matrix 12800 ideal for mission-critical 
applications, such as that at the CDC.  
Hot-swappable components allow 
the user to replace any part at any 
time without having to power down 
the matrix switcher, and the rooming 
feature enables the Matrix 12800 to be 
programmed to assign multiple outputs 
to specifi c rooms.

“In the EOC alone, we have 13 separate 
rooms with videoconferencing capabilities, 
but all 13 codecs are centralized, so that 
if one goes down, you can simply route 
the signal to another codec with the push 
of a button, and you’re up and running 

Combined meeting rooms in Building 21 are designed 
around Extron routing and distribution hardware.

Extron matrix switchers of various sizes meet the different requirements of each room in Building 21.

H o w  E x t r o n  E q u i p m e n t  E n h a n c e s  O p e r a t i o n s  a t  t h e  C D C   — continued

Extron Matrix Switchers 
at the CDC Include:

1  MAV Plus 128 AV

3  MAV Plus 1616 AV

35  CrossPoint 450 Plus Series

5  Matrix 6400

9  Matrix 12800
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again,” Walker says. “That was part of the 
thought behind using a large 128 router. 
A lot is hanging off the Matrix 12800, 
including cable TV tuners, central PCs, 
and camera feeds from the main fl oor to 
all rooms. That’s the beauty of using the 
rooming capability and the Extron router.”
Room presets in the Matrix 12800 offer 
fl exibility and convenience, particularly in 
systems that require switching between 
several locations. Once a room has been 
confi gured and stored, it is switched 
independently of other rooms so that 
signals sent to one room will never 
accidentally “walk in” on another room.

Building in Flexibility
Certain aspects of the CDC headquarters 
building took on a different level of security 
after 9/11 and the anthrax scare that 
followed. There was some re-engineering 
of building plans, and a great deal of 
thought went into the A/V system. The 
Department of Homeland Security didn’t 
even exist when construction began on the 
building in 2001, and a large-scale EOC 
wasn’t in the fi rst iteration of the plan.

“After 9/11, a lot of the spaces had to 
shift to deal with the enhanced mission of 
the CDC,” Walker says. “But that’s what 

Hurricane Katrina: Extron 
Switchers in Action

Two years ago, Extron matrix switchers 

were called into action at the CDC during a 

national emergency. During construction of 

the new headquarters for the CDC, Hurricane 

Katrina hit, and Baker Audio and Waveguide 

Consulting were asked on a Sunday morning 

to have key parts of the A/V routing system 

operational by the next day. Specialists from 

Baker Audio and Waveguide worked around 

the clock to outfi t two special rooms for 

videoconferencing, which allowed the CDC 

headquarters to stay in touch with its fi eld 

operations counterparts.

“Once the level of the hurricane was known, 

we were asked to do some emergency 

modifi cations to the A/V system in the 

middle of the install, even though the new 

building wasn’t fully open or occupied 

yet,” says Jon Whitwell, Vice President of 

Operations at Baker Audio. “We used Extron 

CrossPoint 450 Plus switchers for the heart 

of the videoconference system because we 

have total confi dence in their reliability for 

mission-critical operations.”

Scott Walker, President of Waveguide 

Consulting, agrees. “This is certainly a facility 

where you can’t afford to have a lot of brittle 

equipment,” he says. “Rarely is it true that 

A/V is a matter of life and death, but this 

is an exception to the rule. Reliability and 

support are critical to CDC operations, and 

both are provided by Extron.”

Extron equipment enables emergency responders, scientists, physicians, and researchers working in the Emergency 
Operations Center to share information with the executive conference room shown here.

There is complete interactivity of signal fl ow between the 
main EOC fl oor and other rooms in the building.

About a dozen meeting rooms are tied to Building 21's 
master control room.

continued on page 14
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you deal with in a large, four-year project. 
The world changes in four years, and you 
have to move the design along with the 
times. As designers, we have to keep in 
mind that the building we’re constructing 
may not change fundamentally, but the 
systems inside of it may change. We have 
to be fl exible and we have to design in 
fl exibility because the systems need to be 
adaptable to new technology.”

Waveguide prepared for future changes by 
implementing a fi ber optics infrastructure 
and ensuring that the switchers used 
have a lot of additional capacity. “When 
there’s a major project, we look as far out 
as possible,” Walker says. “That’s why we 
have a lot of fi ber running up and down 
the headquarters building so we’re not 
bandwidth constricted. We’re constantly 
trying to be as future-proof as possible 
while specifying robust, road-tested 
equipment. That’s where Extron has been 
a good fi t for us.”

CAT 5 Transmitters and Receivers
The 12th fl oor’s main conference 
room provided many challenges to the 
Waveguide and Baker teams. Late in 
construction, the design of this space 
was changed to accommodate more 

participants. In addition, to promote 
collaboration and information sharing 
among all meeting attendees, a 
reconfi gurable 32-person table was 
designed with VGA and audio inputs and 
outputs for each seat. Thus, a cabling 
solution had to be devised to allow for 
quick reconfi guration and connection 
of all cables. The answer was a design 
based on Extron CAT 5 transmitters and 
receivers.

The CDC uses the Extron MTP T AV 
Series Mini Twisted Pair Transmitters and 
Receivers, which transmit and receive 
A/V signals over 1,000 feet or more over 
a single Category 5, 5e, or 6 UTP cable. 
For high resolution computer-video, the 
system is equipped with Extron VTT001 
and VTR001 VGA Twisted Pair Transmitters 
and Receivers.

“We have entire racks full of nothing 
but Extron CAT 5 interfaces; in fact, this 
project represented, hands down, the 
most CAT 5 equipment ever specifi ed 
in one of our projects,” Walker says. 
“Handling cable infrastructure was 
a challenge in this project that was 
continually changing through the course 
of the construction. When the systems 
keep changing on an infrastructure that’s 
already been bid and installed, you have 
to think creatively about how to get all 
the signals around. Using Extron CAT 5 
transmitters and receivers was the answer 
for the CDC.” 

Why Extron?
Whitwell says there was never any 
question regarding the equipment they 
would use for signal switching and routing 
at the CDC. “Extron has the most reliable 
switching and routing gear with RS-232 
control out there,” he says. “Also, the 
IP connectivity of the Matrix 12800 and 
Matrix 6400 are key features that help 
the CDC keep track of the hundreds 
of switches taking place throughout 

the facility. And the ability to keep user 
override functions accessible with Extron’s 
FPC 5000 touch-screen control is a huge 
help in proof-of-performance testing and 
troubleshooting.”

Walker adds that Extron was chosen 
because of its world-class customer 
support as well as the equipment’s 
reliability. “We’ve specifi ed Extron routers 
for many years, and they’ve been rock-
solid,” Walker says. “Also, we want to 
work with companies that understand the 
need to defer to customers fi rst and ask 
questions later. On a project this large, 
invariably there will be electronic failures, 
and we know that Extron will handle it 
fi rst and fi gure out later whether it’s under 
warranty or not. We like to work with 
manufacturers who will give us the benefi t 
of the doubt fi rst, and sort it all out later.”

Jon Whitwell sums it up. “Extron’s 
commitment to customer service and high 
management involvement in projects of 
this size reinforces the fact that Extron is 
the leader in A/V equipment, customer 
service, and product quality, and they have 
the engineering staff to back it up.”

The CDC uses a wide variety of Extron matrix switchers.

H o w  E x t r o n  E q u i p m e n t  E n h a n c e s  O p e r a t i o n s  a t  t h e  C D C   — continued
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Suspended Ceiling

Hard Ceiling

Hard Floor

Raised Floor
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Return
Air

Environmental   Air Space

Air Handler

Only plenum-rated products, cables, 
and raceways are permitted within 
environmental air spaces.

Plenum-Rated Products –  
Seeing the Smoke Before the Fire

The well-worn idiom “where there’s smoke, there’s fire” may have literal implications for system 

designers today when selecting among products purported to have a “plenum rating.” It happens 

that the term “plenum” is a bit of a misnomer for typical A/V equipment applications. An actual 

plenum is a compartment or space, such as a duct, actually handling environmental air distribution. 

Within air ducts, only specified air-monitoring instrumentation is allowable therein. Although “plenum” 

has become a shorthand moniker for what is really “other space used for environmental air,” A/V 

equipment may only be located within these “other air spaces” if properly rated. For brevity, I will use 

the term “plenum” and “plenum-rated” to describe compliant products within a familiar context, but 

be aware that A/V equipment and cables may not reside within an actual air duct plenum. 

Plenums as well as other spaces handling 
environmental air are likely handling 
more “hot air” these days than just the 
heated air returning to the HVAC system. 
Not all safety label markings on products 
automatically represent plenum-approval. 
The typical recognized safety label, 
such as UL or ETL, indicates the product 
meets certain safety standards; however, 
verifying the product’s applicability to 
air handling spaces requires that the 
system designer do additional research. 
Legal liability implications toward the 
system designer and installer could be 
far-reaching with product selections that  
affect the public safety. My goal here is 
to help “clear the smoke” obscuring the 
understanding of high temperature rated 

components and of bonafide plenum-
rated product marking and testing.     

Controlling construction costs while 
meeting basic public safety requirements 
requires innovation. Temperature-tolerant 
products, like plenum-rated cable, reduce 
the need for costly metallic conduit. The 
ability to utilize air-handling spaces for 
cable and equipment installation without 
conduit lowers cost. Yet, products installed 
in those air-handling spaces must conform 
to a higher safety standard. Experience 
gained from the grim aftermath of 
building fires lead to standards directing 
the minimum quality and type of products 
that may reside within air-handling spaces. 
Only products specifically tested for 
compliance with NFPA 262 (formerly UL 
910) and UL 2043 are legal for installation 
within air-handling spaces while requiring 
little or no additional fire barrier, such as 
conduit or other baffles.

Local building codes govern the type, 
approval, and placement of cables and 
devices mounted within environmental 
air handling spaces of building structures.  
The local code authority, which is typically 
the city where construction occurs, adopts 
various fire safety codes generated by the 
National Fire Protection Association, or 

NFPA. The most well known code is NFPA 
70, the National Electrical Code, or NEC.

Code or Standard – Which is it?
Sometimes the difference between a 
code and a standard is confusing. A 
code imposes mandatory conformance 
to a construction requirement that is 
administered by some local, state, or 
federal authority. A standard is a voluntary, 
agreed-upon evaluation method or level 
of performance recognized as desirable. 
Codes characteristically use modal verbs of 
obligation like “shall,” “must,” or “will.” 
Standards use verbs like “can” or “may.” 

Many individuals perceive UL product 
approvals as government-mandated 
codes; they are not. Underwriters 
Laboratories approvals represent 
compliance with standardized safety 
testing administered by UL either directly 
or by a validated third party. Testing and 
conformance to UL safety requirements 
constitutes compliance to a standard. 
In fact, UL is a third party testing facility 
known in the U.S. as a private, not-
for-profit National Recognized Testing 
Laboratory, or NRTL. The Occupational 
Safety and Health Administration, 
OSHA, of the U.S. Government approves 
NRTLs based on the menu of safety 

continued on page 16
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Figure 2: UL Mark example

test standards for which each becomes 
qualifi ed to administer. Although it is 
the eldest, UL is one of perhaps a dozen 
recognized NRTLs in the United States. 
Of course, the Canadian Standards 
Association is a recognized NRTL. UL’s 
roots extend farther back than the NFPA 
as an instrumental force within the 
development of product safety testing for 
the public interest. 

There are several private sector NRTLs 
capable of performing various, if not all, 
of the same safety testing regimes as UL. 
Among them are ETL, TÜV Rhineland, TUV 
America, and the Canadian Standards 
Association. Each NRTL provides its own 
unique listing mark of identifi cation on 
products it has tested for compliance to 
specifi c safety standards. The mark of an 
NRTL is only as good as the scope of its 
recognition with OSHA. Consult OSHA’s 
Web site at www.osha.gov for a specifi c 
list of those safety standards for which 
each recognized NRTL is qualifi ed to 
administer. For the sake of familiarity, I 
will use UL’s system for categorizing, 
listing, and marking products throughout 
the remainder of this article. 

Meet the NFPA
The National Fire Protection Association, 
created in 1896, is an international non-
profi t organization whose mission is the 
creation of codes, standards, training, 
and education for the purpose of fi re 
prevention and public safety. The National 
Electrical Code, NEC, was developed in 
1897 through the membership of NFPA 
at the dawn of mass electrical power 
distribution in the United States. While 
Edison’s electric light and various other 
convenience appliances heralded the 
widespread application of electricity, the 
lack of safety standards brought along with 
it the constant threat of electrical fi res. 

By necessity, insurance underwriters of 
the late 1800s guided the birth of the 
NFPA. The loss of lives and property to 

destructive fi res motivated its creation 
and subsequently NFPA 70, also known 
as the NEC, has become internationally 
recognized. Though the National 
Electrical Code uses the term “code,” it 
is a recommended standard and is not 
considered code until adopted by a local 
authority of jurisdiction, such as the state 
and local government where building 
construction occurs.

Today, the NFPA’s contribution to public 
safety comprises some 300 codes and 
standards. The NFPA origin is rich in 
history as an active force during the 
electrifi cation of our industrial revolution.  

Targeted for the low voltage audiovisual 
industry, here are a few key NFPA products 
of which one should become familiar:
• NFPA 70, the National Electrical Code
•  NFPA 90A, limited combustibility in 

air-handling spaces, or plenums
•  NFPA 262, Standard Method of Test for 

Flame Travel and Smoke of Wires and 
Cables for Use in Air-Handling Spaces 
(formerly UL 910, Steiner Tunnel test)

•  NFPA 255, noncombustible or limited 
combustible building material products 
in air-handling spaces with a maximum 
smoke index of 50. Building materials 
and products supporting less than 100 
kilowatts heat production are a subset 
of NFPA 255 and are qualifi ed under 
UL 2043.

UL Class Now in Session
There are several product classifi cations 
bestowed by UL upon successful 
completion of one or more safety 
investigations. The most common are 
“UL Listed,” “UL Classifi ed,” and “UL 
Recognized.” Though the distinction may 
not be readily apparent, these forms of 
UL acknowledgement are quite different. 
A product is marked as “listed” when 
it conforms to specifi ed, but general, 
safety standards in a standalone capacity 
as a complete system, like a toaster for 
example. A product carries the “classifi ed” 

rating when its safety conformance 
satisfi es a narrow, specifi c application. 
The “recognized” category applies only 
to components that do not function as 
a complete system, such as a resistor or 
capacitor. 

Systems designers need be aware that a 
product having a UL, or other NRTL mark, 
does not guarantee full safety compliance 
to all possible applications of the product. 
The best example of this is the product 
UL marked and listed against regular 
standards relating to electrical safety. The 
listing mark may not directly indicate the 
standard(s) against which the product is 
listed. A systems designer may assume that 
the listed product is therefore appropriate 
for use in environmental air spaces when, 
in fact, the product was not tested for 
that level of compliance. In other words, 
a UL or other NRTL listing mark does not 
guarantee plenum applicability. How does 
one determine the full gamut of safety 
compliance for a product?  

Let’s use UL as the example and look up 
a product listing. Go to www.ul.com on 
the Internet. Near the center of the home 
page, select the “Online Certifi cations 
Directory.” A new window will open 

providing various choices for conducting 
a product search via listing company 
information, the UL category code, UL fi le 
listing number, or using keywords. The 
quickest method for verifying a product’s 
compliance level is to locate the fi le 

UL Trademark

The word "LISTED" 
in capital letters

LISTED
CLASS 2 POWER SUPPLY

####

Product Identity 
may be optional if 
mark is molded in

Control number or 
fi le number

P l e n u m  R a t e d  P r o d u c t s   — continued
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Figure 3: UEAY Classifi cation Guide for Speakers

Figure 4: Actual Extron speaker listing showing plenum compliance rating.

Figure 3: UEAY Classifi cation Guide for Speakers

Figure 4: Actual Extron speaker listing showing plenum compliance rating.

number nearby the UL logo on the product 
label or within the print legend if the 
product is a cable. Refer to Figure 2. Load 
this fi le number into the UL File Number 
box on the search window. For example, 
entering S24172 will return the listing for 
Extron’s SI 3CT LP and SI 26 CT speakers. 
Should the product fi le number not be 
found on the label, use company name and 
product information to load the various 
other descriptive fi elds within the search 
dialog utility to locate the product’s UL 
listing details. Clicking on the highlighted 
listing number in the right-hand portion of 
the information window will retrieve the 
details for which the listing is applicable. 
Your search for this fi le number returns the 
category UEAY, which applies to speakers. 

A visit to UL’s classifi cation guide for the 
category UEAY provides details on the 

scope of compliance for a product in 
this category. See Figure 3. In this case, 
speakers investigated for use in a general-
utility signaling application with respect 
to fi re and electric shock must comply 
with UL 1480. Keep in mind that UL 1480 
covers only the basic safety testing 

requirements for this product category, 
not environmental air space compliance. 
Further testing in this category for 
compliance with plenum spaces requires 
successful compliance to UL 2043, but 

is not mandated. Returning to the fi le 
number listing detail, the listing provides 
the compliant speaker models and the 
following sentence: “Intended for indoor 
use and suitable for use in air handling 
spaces.” This statement is the only 
indication that the speakers are plenum 
compliant. Products not plenum-rated 
do not display the fi nal phrase “…and 
suitable for air handling spaces.” See 
Figure 4.

Suppose you fi nd a product UL listed 
as suitable for air handling spaces; now 
what? Depending on the type of device, 
other components may be required 
in order to actually meet the plenum 
rating. Speakers, for example, may be 
suitable for air handling spaces only when 
accompanied by the specifi ed back box 
assembly. This can only be determined 
by reading the details of the product’s 
UL listing. Clicking on the highlighted 
“guide” link displays important information 
regarding the scope and limitations of 
UL certifi cations along with a general 
description of the UL marking authorized 

continued on page 18
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for products in that category. Further, a back 
box may be listed singularly within a UL fi le 
listing. Adding any speaker assembly to a 
UL listed back box rated for air handling 
spaces does not automatically qualify 
the fi nal speaker installation as plenum 
compliant. In summary, determine plenum 
compliance of products by researching 
their individual listings to uncover specifi c 
installation requirements. See Figure 5. UL 
organizes products into categories. Each 
category is identifi ed by a four-place 
alpha character designation called the 
“category code” or CCN. Products of 
similar type fall into the same category, 
such as the UEAY category for signaling 

speakers. A large percentage of Extron 
electronic products fi t within the 
NWGQ category supporting audiovisual 
equipment. 

Table 1 organizes applicable UL test 
standards against common category codes 
assigned to audiovisual products. Most 
Extron electronic A/V products fall within 
the NWGQ category code. Most all low 
voltage communications cables, like UTP, 
coax, and combination cables, reside 
within the DUZX category. On January 1, 
2010, UL 1480, 6500, and 60950 retire 
to be superseded by UL 60065. This 
consolidation homogenizes basic safety 

testing for audiovisual products on an 
international level through IEC. In all cases, 
plenum rating is only attained IF submitted 
products satisfactorily pass the elective test 
standards UL 2043 for electronic products 
and NFPA 262 for communications 
cables. Table 2 contains reminders of 
items needing careful consideration when 
researching the applicability of a product 
or cable within an environmental air space. 

The Fiery Duo
Plenum compliance testing for audiovisual 
products involves two standards for the 
evaluation of fl ame spread and smoke 
production among devices and cables. 
Testing discrete devices such as speakers, 
power supplies, or any standalone device 
resides within the jurisdiction of UL 2043 
as long as heat release does not exceed 
100 kilowatts. Testing for electrical and 
optical fi ber cables resides under NFPA 
262, formerly called UL 910. Each standard 
simulates typical air-handling space 
conditions while monitoring fl ame spread 
or heat release and smoke production. It is 
important to know that products, whether 
electronic or cable, are not required to 
be non-fl ammable in order to pass the 
plenum compliance tests. The specifi c test 
passage criteria are listed for each of the 
following test discussions. 

UL 2043 simulates a rectangular volume of 
air space similar to an air handling space 
above an enclosed ceiling. A technician 
suspends the electronic product-under-
test via a minimal metal framework 
approximately 24 inches above the live 
12" x 12" gas burner centered within the 
test enclosure. A 36-inch tall fi re-resistant 
enclosure 28 inches wide by 48 inches 
long provides the four-sided air-handling 
space. Air intake occurs through a 12-inch 
tall opening below the walls on all four 
sides. Exhaust heat and smoke rise into an 
air exhaust hood wherein heat and smoke 
sensors reside. The live fl ame applied to 
the product-under-test conforms to a 
heat release rate of 60 kilowatts. Refer to 

Figure 5:   Actual Extron product category listings within UL CCN search utility. Category listings may be opened by 
clicking on the hypertext.

Table 1:  Category codes and standards often applied to A/V equipment; UL 60065 (available now) supersedes 1480, 
6500, & 60950 on January 2010.    N/A = not applicable

long provides the four-sided air-handling 
space. Air intake occurs through a 12-inch 
tall opening below the walls on all four 
sides. Exhaust heat and smoke rise into an 
air exhaust hood wherein heat and smoke 
sensors reside. The live fl ame applied to 
the product-under-test conforms to a 
heat release rate of 60 kilowatts. Refer to 

Table 1:  Category codes and standards often applied to A/V equipment; UL 60065 (available now) supersedes 1480, 
6500, & 60950 on January 2010.    N/A = not applicable

UL Standard 2043 910 – now NFPA 262 444 1480 6500 60950 60065 (Jan 2010)

UEAY – Speakers elective N/A N/A Yes N/A N/A Yes

UUMW – Fire Signaling elective N/A N/A Yes N/A N/A Yes

AZSQ – A/V Apparatus elective N/A N/A N/A Yes N/A Yes

NWGQ – IT Equipment elective N/A N/A N/A N/A Yes Yes

DUZX – Communication 
Cable

N/A elective Yes N/A N/A N/A N/A

P l e n u m  R a t e d  P r o d u c t s   — continued
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Blower &
Instrumentation

Steel Collection/
Exhaust Hood

Test Frame 
Enclosure

Test Speaker

3/4” x 3/4” 
Steel Angles

Propane 
Gas
Burner

Figure 6: UL 2043 test setup

Figure 6. An electronic product passes this 
10-minute stress test if:

•  Heat release rate does not exceed 100 
kilowatts

•  Peak optical density of emitted smoke is 
less than 0.5

•  Average optical density of emitted 
smoke is less than 0.15

The NFPA 262 test system, also known 
as the Steiner Tunnel, simulates a long, 
rectangular air duct space where cabling 
typically resides. Test specimens are 
prepared such that the 11.25-inch wide 
cable tray within the tunnel is fi lled with 
cables positioned side-by-side over about 
a 25-foot length. At 4.5 feet from one 
end of the cable group, a gas burner 
provides the ignition source. A calibrated 
airfl ow passes through the tunnel as the 
gas fl ame concentrates heat on the cable 
group. Within the tunnel’s exit duct region 
are heat and smoke sensors measuring 
various specifi ed parameters over the 
test period. View ports along the tunnel 
enable monitoring of the “burn” by a test 
technician. Refer to Figure 7. The cable 
specimen passes this 20-minute stress test 
to become plenum-rated if:
•  Flame spread from point of application is 

less than 5 feet
•  Peak optical density of emitted smoke is 

less than 0.5
•  Average optical density of emitted smoke 

is less than 0.15

Plenum Cable Redux
Routing cable through environmental air 
spaces is now commonplace in locales not 
mandating metallic conduit. Eliminating 
the cost of materials and labor for conduit 
installation is a “no-brainer” in favor of 
the nominal cost premium and installation 
ease of plenum-rated cable. By virtue of 
its construction, plenum-rated cable is 
highly resistant to heat and fl ame spread. 
As shown in Table 3, plenum-rated cables 
reside at the top of the fi re resistant list 
and must comply with the most rigorous 
test standard. 

One of the most signifi cant recent 
changes in plenum cable technology 
is removal of lead from cable polymer 
compounds. Lead acts as a stabilizer, 
which enhances production control 
of extruded polymers used for cable 
jacketing. The worldwide move toward 
lead-free products in recent years 
impacted raw cable production back 
before the acronym “RoHS” became 
common with green planet initiatives. 
Other, more benign, materials replaced 
lead but required a signifi cant level of 
re-engineering and re-qualifi cation to 
ensure cable designs could once again 
meet plenum fl ame-retardency goals. 

Upon release of the 2002 NEC, unused 
plenum cables left in air handling spaces 
became a new focus of attention. 

The NFPA realized that ever-changing 
communications networks within 

commercial installations are harboring 
vast amounts of bypassed, unused cables 
lying within the ceilings that contribute 
signifi cant fi re load, or fuel, to any 
instance of fi re. Now called “abandoned 
cables,” unused plenum cables must be 
removed from air spaces unless tagged 
for future expansion or designated 
usage. In other words, as commercial 
networks change, someone must take 
responsibility for cable removal or, 
conversely, cable management to ensure 
that remaining plenum cables have a 
planned use. 

Figure 6. An electronic product passes this Plenum Cable Redux The NFPA realized that ever-changing 

Device Category Important considerations for Plenum-rated products:

Audio Amplifi er AZSQ
•  Plenum rating typically requires other peripheral components in order to be valid
•  Input and output cable types and/or protection may be specifi c to the listing
•  Always check the listing detail using the listing fi le number

Power Supply NWGQ
•  Plenum rating typically requires other peripheral components in order to be valid
•  Input and output cable types and/or protection may be specifi c to the listing
•  Always check the listing detail using the listing fi le number

Speaker UEAY, UUMW

•  Components may be rated singularly, not as a system
•  Often advertised singularly as suitable for use in air handling spaces, but actual UL listing usually requires a back box
•  Using a plenum-rated back box alone does not elevate any non-plenum rated speaker to a plenum rating
•  Always check the listing detail using the listing fi le number

Cabling DUZX

•  Plenum-rated cables include “P” suffi x, such as CMP or CL2P
•  Plenum-rated cables are usually colored differently for easy identifi cation
•  A group of plenum-rated cables are not automatically plenum-rated when bundled or jacketed as a group

Table 2: Important product considerations for environmental air applications

continued on page 20
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Cable safety approvals may be easily 
verifi ed using the same UL fi le number 
look-up process described earlier. Most 
cable products in some way usually 
incorporate a simple designation within 
the product name, or model, to indicate 
plenum compliance. Some plenum-rated 
products qualifi ed under UL 2043 may, 
in fact, only comply to plenum standards 
when used with plenum-rated cable 
qualifi ed under NFPA 262. 

On occasion, designers have asked 
Extron to bundle larger coaxial plenum 
cables, such as RG59 or RG6 types, into 
groups. This seems straightforward if 
one uses plenum-rated cable in order 
to construct the bundle. However, from 
UL’s perspective, the entire bundle must 
comply with the NFPA 262 test standard 
as a unit. This compliance requires 
retesting. The amount of fi re load 
available in this confi guration typically 

guarantees that the bundle will not 
pass test requirements. I mention this 
because those system designers sourcing 
independently bundled plenum cables 
must take responsibility for the plenum 
rating in the fi nal application. In other 
words, liability for the plenum rating shifts 
to the creator/installer of the bundled 
cables.

Product liability can extend from the 
manufacturer to include the system 
integrator when due diligence is not 
exercised. Some building inspectors 
regularly look for the UL, or other, mark 
on installed products. At a minimum, 
installation of non-compliant products 
within air handling spaces may lead to 
the withholding of building certifi cations 
until the offending equipment is 
replaced, thus adding signifi cantly to the 
integrator’s installation costs. Should an 
inspector fi nd a UL-labeled product not 

actually compliant, the building inspector 
may signifi cantly delay a project until 
the problem is rectifi ed. Project delays 
translate to higher project costs. 

   
Seeing Through the Haze
System designers must see through the 
advertising haze surrounding plenum-
rated products in order to effectively 
manage projects and minimize liability. 
Not all products marked with UL labels 
necessarily pass the plenum testing 
regimes. In summary, here is what we 
have learned: The coined term “plenum” 
describes high-temperature-rated 
products and cable that may be placed 
within “other environmental air spaces.” 
No A/V product or cables may be placed 
in an actual air plenum. Though non-
plenum and plenum-rated products 
display the standard safety listing label, 
plenum-rated products must comply 
with additional voluntary, but rigid, 
fl ame and smoke tests. Plenum-rated 
products may not be modifi ed on site 
without further, special NRTL sanction 
in order to maintain the plenum safety 
rating. Simple, effective Internet tools are 
available through UL and other NRTLs for 
thorough product safety verifi cation. Fire 
safety testing for A/V products falls within 
UL 2043 and cable falls within NFPA 262. 
ALL unprotected components residing 
within an environmental air space must 
be plenum-rated. The 2002 and later 
versions of the NEC require that unused 
plenum cables be removed. Do your 
homework fi rst. Be plenum responsible 
and safe! 

Figure 7: NFPA 262 (UL 910 Steiner Tunnel) test setup

Application
Cable Family Fire 

Resistance

MP CM CL2 CL3 FPL PLTC UL Test

Plenum
MPP CMP CL2P CL3P FPLP – – NFPA 

262
Most

Riser MPR CMR CL2R CL3R FPLR – – 1666

General
Purpose

MP, 
MPG

CM, 
CMG

CL2 CL3 FPL PLTC 1581

Dwelling – – CMX CL2X CL3X – – – – VW–1 Least

Table 3:  Cable marking designations for NEC application categories and their corresponding UL test specifi cation

Graphic Courtesy of UL

P l e n u m  R a t e d  P r o d u c t s   — continued
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continued on page 22

Immersive Technology and Classroom A/V Prepare Salem 
Lutheran Students for Bright Futures

In the last two issues, we focused on choosing the right A/V products and technologies for educational environments and 

some of the challenges and opportunities integrators face on these jobs. In this issue, we will switch to the educator’s 

point of view to look at one school’s technology program and how classroom A/V and one-to-one computing combine to 

enhance their curriculum.

A/V in Schools – A Brief History
Immersive technology programs have 
emerged over the past two decades since 
computers fi rst found a place in classrooms. 
Computer "stations" in classrooms were 
fi rst used to introduce students and teachers 
to the fundamentals of computer-based 
learning, and to allow them to experiment 
with a variety of educational software. 
During the computer industry boom of the 
1990s, widespread home PC use, hardware 
advancements, and falling costs combined 
to reinforce broad-scale technology 
integration in schools. These new tools 
shaped the way teachers present materials 
to their students, and, as Salem Lutheran 
School in Orange, California, demonstrates, 
the way that students can present their work 
to their teachers and their classmates. 
Salem Lutheran has an ambitious goal: 

transform its current curricula into a fully 
integrated, one-to-one learning system by 
the beginning of the 2008-2009 school 
year. The Salem one-to-one learning system 
provides each teacher and student in grades 
3 through 8 with his or her own powerful, 
full-featured wireless laptop for use in the 
classroom and at home. These laptops will 
be used to improve the in-class educational 
experience by connecting students to 
Salem’s online curriculum and empowering 
them with an “anytime and anywhere” 
learning opportunity, including doing 
homework outside the classroom network.

New Avenues of Learning 
When these laptops are used in an A/V-
integrated classroom, students are exposed 
to a wide array of learning resources 
that expand the limits of the classroom 

walls, ensuring students are getting the 
best possible education from a variety of 
engaging, interactive sources. Outside 
their classrooms, the students continue to 
use their laptops around campus, staying 
connected through the campus-wide Wi-Fi 
network. At home, parents can monitor 
their child’s in-class work and assist with 
homework using the same laptop. 

Salem teachers are being trained to blend 
traditional learning skills with those skills 
needed in the digital age. One-to-one 
programs aren’t meant to replace textbooks 
with laptops; rather, they are designed to 
supplement textbook learning, providing 
a more robust curriculum than available 
through books alone.

A New A/V Infrastructure 
This year, as classes become fi tted with 
the A/V tools needed for this program, 15 
classrooms at Salem have been upgraded 
with Extron PoleVault® Systems. With all 
of the technological advancements taking 
place within each classroom, Salem teachers 
emphasized their desire for convenient, easy-
to-use systems. Based upon the teachers’ 
needs as well as the administration’s 
requirements for a reliable, cost-effective 
solution, the Extron PVS 300 PoleVault 
system was chosen as an ideal match. The 
PVS 300 accommodates three source inputs 
and includes a switcher with integrated 
audio amplifi er, full-range ceiling speakers, 
all cables, mounting hardware, and projector 
control. The teachers like the simplicity of 
the wall-mounted control panel and the fact 

Immersive technology at Salem Lutheran pairs each student with his or her own laptop computer.
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that there are no remotes to misplace. The 
administration appreciates the economical, 
all-inclusive nature of the PoleVault System. 
Plus, because all of the products used in 
PoleVault Systems are manufactured by 
Extron and designed to work together, 
Salem Lutheran can be confi dent that there 
won’t be installation or support issues.

Classroom A/V Control
Within each classroom, the MLC 104 IP Plus 
MediaLink Controller provides simple and 
convenient projector control. Teachers 
simply press the backlit buttons to turn on 
the projector and choose between sources, 
PC1 (teacher), PC2 (student), DVD, or VCR. 
As an example of how Salem’s one-to-one 

learning works, the teacher, using a laptop, 
instructs the students on the solar system 
using PowerPoint® slides and Web pages 
projected onto a screen in the front of the 
classroom. When a student has a presentation 
of their own, they will be able to plug their 
own laptop into the classroom A/V equipment 
via the Extron PVT RGB D wall-mounted VGA 
computer video input wallplate at the front 
of the class, and share their presentation 
or discoveries. This allows both the teacher 
and the students to continually interact, and 
results in a noticeable increase in student 
engagement.

Philip Duerr, Principal at Salem Lutheran, 
sums up his school’s venture into one-to-
one learning nicely. “As a classroom teacher, 
I know technology is powerful in helping 
educators motivate students and enhance 
instruction. The Salem program will open 
the doors to a wide range of learning 
opportunities, will allow our children to better 
analyze, access, and critically evaluate volumes 
of information, and be able to present what 
they have learned in a digital format.” 

Whether the strategy is for a staged or a full-
scale implementation, immersive technology 
programs rely on a solid A/V infrastructure 
and careful planning. Among the numerous 
A/V integration issues, ease-of-use, product 
support, and cost-effectiveness may be the 
most profound factors affecting purchasing 
decisions. Professional A/V system integrators 
experienced in classroom A/V will work to 
address all concerns, and will have many 
answers to your questions from the start.

   

Salem's one-to-one learning program increases student engagement and encourages 
interactivity.

An Extron MLC 104 IP Plus provides convenient classroom A/V control.

I m m e r s i v e  Te c h n o l o g y   — continued
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Plenum-Rated — More Than Just Cables and Speakers 

Many of us automatically think of cable or speakers when we hear the word "plenum". It is generally known that 

Extron has offered plenum-rated cable for years; however, many are unaware that we offer other types of plenum-

rated products as well. These products are designed to provide convenience and installation fl exibility above the ceiling or 

in other environmental air spaces. Concealing equipment in these spaces can also prevent theft, and it is a useful option 

when space inside the room is limited. Just as our architectural connectivity products provide aesthetics and fl exibility in 

installations, our plenum-rated products enable clean, discreet, and innovative ways to install and manage A/V systems.

Audio Power Amplifi ers
The Extron MPA 181T Integrated Mini 
Power Amplifi er provides 18 watts of 
mono amplifi cation for 70 volt speaker 
systems in applications requiring compact, 
economical audio solutions. This power 
amplifi er is designed primarily for constant 
voltage speaker distribution systems. 
Alternatively, the MPA 181T also provides 
14 watts rms into 4 ohms or 8 watts rms 
into 8 ohms.

The Extron MPA 122 Integrated Mini Power 
Amplifi er provides stereo amplifi cation for 
speaker systems in applications requiring 
compact, economical audio solutions. The 
MPA 122 delivers 11 watts rms per channel 
into 4 ohms and 7 watts rms into 8 ohms. 
It is optimized for driving four 8 ohm ceiling 
speakers, two in parallel per channel.

continued on page 24

Our plenum-rated products conform to UL 
standards, which means that, excluding 
power supplies, they meet UL 2043 for 
smoke and heat release in air-handling 
spaces (see sidebar next page). These 
products include mini power amplifi ers 
and many IP Link® products. Products 
that conform when used with the Flexible 
Conduit Adapter Kit include the PS 123 
power supply, the HPA 502 power 
amplifi er, and the HPA 1001-70V power 
amplifi er.

MPA 122
22 watt two channel integrated 
MPA - Mini Power Amplifi er

MPA 181T
70 volt 18 watt mono integrated
MPA - Mini Power Amplifi er

Installation of Extron's plenum rated products.

The Extron HPA Series power amplifi ers 
can be adapted for plenum environments. 
When used with the Flexible Conduit 
Adapter Kit, the HPA 502 and the 
HPA 1001-70V power amplifi ers meet UL 
2043 for smoke and heat release in air-
handling spaces above a drop ceiling. With 
compact, plenum-rated 1U, half rack width 
enclosures, the HPA 502 and the 
HPA 1001-70V deliver ample power to drive 
speaker systems in classrooms, meeting 
rooms, boardrooms, and commercial 
environments.

The HPA 502 two-channel amplifi er 
delivers 50 watts rms per channel into 
4 or 8 ohms for amplifi cation of voice 
or program audio content to stereo 
program speakers, or two sets of 
distributed ceiling speakers in a dual 
zone application. The HPA 1001-70V 
delivers 100 watts rms for 70 volt 
constant voltage speaker distribution 
systems in voice reinforcement and 
public address applications.

HPA 502
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PS 123
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IPL T S2

OUTPUTS

RED-
OVERLOAD

12 VDC TOTAL OUTPUT  3A

100-240         50/60Hz 2A MAX.

Extron
PS 123
12VDC 3A 
Power Supply

OUTPUTS

RED-
OVERLOAD

12 VDC TOTAL OUTPUT  3A

100-240         50/60Hz 2A MAX.

Extron
PS 123
Plenum-rated, UL 2043, 
when used with Optional 
Flexible Conduit Adapter 
Kit, part # 70-228-02

The conduit adapter 
plate replaces 
the IEC plate

PS 123 
The PS 123 is a multiple output power 
supply designed to power a number 
of Extron products in a system. It can 
provide power to Extron Architectural 
Series interfaces and the Mini Twisted Pair 
Series, as well as IP Link and VersaTools® 
products. When installed with the Flexible 
Conduit Adapter Kit, the PS 123 is 
plenum-rated and can be mounted above 
the ceiling to provide centralized power. 
The PS 123 provides eight 12VDC power 
outputs using eight 2-pin captive screw 
connectors. Each output can draw up to 
the cumulative 3.0 amp maximum output. 

P l e n u m  R a t e d   — continued

UL Safety Standards
Equipment installed in open air-handling 

spaces above the ceiling or below the 

floor must meet specific environmental 

and fire protection regulations, since a 

fire would spread quickly in an area of 

high airflow. Plenum-rated cable, for 

example, complies with NEC - National 

Electrical Code requirements for the use 

of wire in areas used for air circulation 

within a building. To determine whether 

cable complies with NEC requirements, 

NFPA 262 (formerly UL910) tests for flame 

propagation and smoke density values of 

electrical and optical fiber cables used in 

spaces transporting environmental air. 

Other products obtain the plenum rating 

when they meet UL 2043. UL 2043 tests 

for heat and visible smoke release from 

products installed in air-handling spaces. 

Products tested are subjected to an open 

flame ignition source and evaluated using 

a product calorimeter. The purpose of 

the test is to measure the rate of heat 

and smoke release of burning product 

samples and determine whether they 

meet the requirements for fire-resistant 

and low smoke-producing characteristics 

in accordance with the provisions of the 

National Electric Code, NFPA 70.

Test Results are acceptable when:

•  The peak rate of heat release measured 

during each test is 100 kilowatts or less.

•  The peak normalized optical density 

measured during each test is 0.50 or less.

•  The average normalized optical density 

is 0.15 or less during a 10-minute test. 

The Flexible Conduit Adapter Kit allows the PS 123 to be installed in air-handling environments

IP Link Products
Extron’s plenum-rated product portfolio 
also includes a variety of IP Link Ethernet 
control interfaces with varied capabilities. 
These include the IPL T S Series of 
compact Ethernet control interfaces and 
the IPL T CR48, which are designed to give 
users the ability to remotely monitor and 
troubleshoot equipment.
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MLC 104 IP Plus DV+
MLC - MediaLink Controller with IP Link and Integrated DVD and VCR IR Control

single integrated panel. Because the controller 
and the IR control module are preassembled, 
the MLC 104 IP Plus DV+ will save installers 
valuable time in the field.

The new MLC 104 IP Plus DV+ consists of 
an MLC 104 IP Plus MediaLink Controller 
and an IRCM DV+ Dual-Function DVD and 
VCR IR Control Module preassembled on a 
four-gang high impact plastic faceplate. It 
offers both display and source control on a 

Model Version Description Part Number MSRP
MLC 104 IP Plus DV+ Black & White 60-818-82 $1,490

MAAP 200 EU Series
MAAP Adapter Plate Kits for European Junction Boxes 

MAAP 200 EUC Series
MAAP Adapter Plate Kits for 80 mm European Cable Channel Systems 

mounting centers. The kits include one or 
two EU-gang size adapter plates and the 
appropriate Jung AS500 series cover frame. 
Available in RAL9010 white.

Gira, and others. The kits include one or 
two EU-gang size adapter plates, channel 
mounting brackets, and the appropriate 
Jung AS500 series cover frame. Available in 
RAL9010 white. 

The Extron MAAP 200EU Series Adapter Plate 
Kits for European Junction Boxes integrate 
Extron Mini Architectural Adapter Plates 
into standard, in-wall or externally-mounted 
European junction boxes with 60 mm 

The Extron MAAP 200EUC Series Adapter 
Plate Kits for 80 mm European Cable Channel 
Systems integrate Extron Mini Architectural 
Adapter Plates into standard European 
cable channel systems from Legrand, Cima, 

Model Version Description Part Number MSRP
MAAP 201 EU 1-EU gang, holds 3 MAAPs 60-860-51 $50 
MAAP 202 EU 2-EU gang, holds 6 MAAPs 60-860-53 $70 

Model Version Description Part Number MSRP
MAAP 201 EUC 1-EU gang, holds 3 MAAPs 60-860-52 $70 
MAAP 202 EUC 2-EU gang, holds 6 MAAPs 60-860-54 $90

YCS SW2 A
Two Input, Dual Output Transcoding Switcher with Audio

simplifying signal routing to video projectors 
and other display devices in A/V systems 
designed for classrooms, conference rooms, 
and video conferencing.

The Extron YCS SW2 A is a two input, dual 
output video and audio switcher with built in 
video transcoding. It simultaneously decodes 
composite video signals into S-video signals, 
and encodes S-video signals into composite 
video signals. The YCS SW2 A is ideal for 

Model Version Description Part Number MSRP
YCS SW2 A Two Input Transcoding Switcher w/Audio 60-874-01 $590

MAAP EUC Series

MAAP EU Series
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IPL T PC1

IPL T PC1i

CVEQ 100 D
Composite Video and Audio Line Driver with Gain and Equalization - Decora® Version

cable length. It is ideal for permanent, in-wall 
installations in auditoriums, boardrooms, 
lecture halls, and other applications where 
video signals must be routed over long 
distances.

The CVEQ 100 D is a one input, one 
output, high-performance line driver for 
composite video, and stereo audio. The 
CVEQ 100 D features independent gain 
and EQ adjustments, which compensate for 
signal losses due to long cable runs, and 
offers optimum signal quality regardless of 

Model Version Description Part Number MSRP
CVEQ 100 D Composite Video and Audio Line Driver 60-867-01 $370

SVEQ 100 D
S-Video and Audio Line Driver with Gain and Equalization - Decora® Version

ideal for permanent, in-wall installations in 
auditoriums, boardrooms, lecture halls, and 
other applications where video signals must be 
routed over long distances.

The SVEQ 100 D is a one input, one output, 
high-performance line driver for S-video, 
and stereo audio. The SVEQ 100 D features 
independent gain and EQ adjustments, 
which compensate for signal losses due 
to long cable runs, and offers optimum 
signal quality regardless of cable length. It is 

Model Version Description Part Number MSRP
SVEQ 100 D S-Video and Audio Line Driver 60-868-01 $410

IPL T PC1 & IPL T PC1i
IP Link AC Power and Device Controllers

The integration of AC power control with 
device control in a single enclosure, makes the 
IPL T PC1 controller ideal for a wide variety of 
remote networked applications.

The Extron IPL T PC1 and IPL T PC1i Power 
and Device Controllers with IP Link feature a 
single AC power outlet, bidirectional RS-232 
serial port, IR output, and contact closure 
input. Both models include Extron IP Link 
technology, enabling flexible, centralized, 
Web-based power control and device 
management.

Model Version Description Part Number MSRP
IPL T PC1 120 VAC Edison, Serial/IR/Contact Closure 60-544-10 $700
IPL T PC1i 220 VAC IEC, Serial/IR/Contact Closure 60-544-20 $700
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svhsf_svhsf100417_dim

.37"
(9.40 mm)

1.14"
(28.96 mm)

.39"
(9.91 mm)

.39"
(9.91 mm)

SVHSF-SVHSF PM
Low Profile S-Video Female to Female Panel Mount Barrel

 The Low Profile S-Video Female to 
Female Panel Mount Barrel provides easier 
installations in shallow junction boxes and 
other panel-mounted locations with limited 
space. The durable one-piece construction 
with integrated body design maintains reliable 
connections, while the gold plated contacts 
provide exceptional conductivity.

Model Version Description Part Number MSRP
SVHSF-SVHSF PM/10 Qty. 10 100-417-01 $96
SVHSF-SVHSF PM/50 Qty. 50 100-417-03 $450
SVHSF-SVHSF PM/100 Qty. 100 100-417-04 $850

SVF-2BNCF PM
Low Profile S-Video Female to 2 BNC Female Panel Mount Adapter

coaxial cable to route S-video signals to 
switchers, distribution amplifiers, and S-video 
devices that use BNC connectors. The low 
profile panel mount adapters are ideal for 
wall plates, floor boxes, and other panel-
mounted locations that require S-video signal 
connectivity.

The SVF-2BNCF PM adapter accepts S-video 
input signals on a female 4-pin mini-DIN 
connector and outputs the signal on two 
female BNC connectors (Y-luminance and 
C-chrominance). By converting to 2 BNCs, 
these integration-friendly S-video adapters 
allow installers to use high-performance 

Model Version Description Part Number MSRP
SVF-2BNCF PM/10 Qty. 10 70-632-01 $200
SVF-2BNCF PM/50 Qty. 50 70-632-03 $910
SVF-2BNCF PM/100 Qty. 100 70-632-04 $1,680

MDA 4V HD-SDI
Four Output HD-SDI Distribution Amplifier

BT1120. The MDA 4V HD-SDI is ideal for use 
in broadcast and video production facilities, 
medical facilities, rental and staging, and other 
applications requiring a single serial digital 
video source to be sent to up to four displays 
at the same time.

The MDA 4V HD-SDI is a compact one 
input, four output distribution amplifier for 
SDI and multi-rate HD-SDI serial digital video 
signals up to 2.97 Gbps. It automatically 
recognizes and adapts to common serial 
digital video signals that comply with SMPTE 
and ITU standards, including SMPTE 259M, 
292M, and 424M, and ITU-R.BT601 and 

Model Version Description Part Number MSRP
MDA 4V HD-SDI 1x4 High Definition - SDI 60-884-01 $990
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Announcing CrossPoint 450 Plus Matrix Switchers 
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Mar 31-Apr 1    The Netherlands
Mar 26-27 Taiwan
Apr 3-4 Anaheim
Apr 7-8 Boston
Apr 8 Manchester, UK
Apr 8-9 Singapore
Apr 9 Boston
Apr 9 Manchester, UK
Apr 10 Boston
Apr 11 Boston
Apr 14-151 The Netherlands
Apr 22 Windsor, UK
Apr 23 Windsor, UK
Apr 23-24 China
Apr 28-28 Anaheim

May 1-2 North Carolina
May 5-6 Dubai, United Arab
 Emirates
May 5-6 Minneapolis
May 5-6 Monterrey, Mexico
May 6-7 Germany
May 6-7 Singapore
May 7 Minneapolis
May 7 Monterrey, Mexico
May 8 Minneapolis
May 8-9 Monterrey, Mexico
May 9 Minneapolis
May 14-15 Mumbai, India
May 19-20 The Netherlands

1Conducted in German

Apr 5-8 SIB Rimini, Italy
Apr 14-17 NAB Las Vegas, NV
Apr 27-29 PALME  United Arab Emirates/Dubai
Apr 28-30 BICSI Spring Conference Nashville, TN
Apr 30-May 1 Worship Facilities Conference Indianapolis, IN
May 28-31 KOBA Seoul, South Korea

We have reduced our prices on our CrossPoint 450 Plus models up to 16x16 sizes.  Our 

family of full featured, high performance ultra-wideband matrix switchers offers the 

best solution for every matrix switcher application at highly competitive pricing.  All 

CrossPoint 300 models will be retired with the exception of the CrossPoint 300 42 HVA. 

Prices on all retired models have been discounted while supplies last.

Sales, Marketing, Technical Support, and Product Support
Extron USA is seeking qualifi ed applicants for a variety of career 
opportunities in Sales, Marketing, Technical Support, and Product 
Support.

 
As an industry leader, Extron is committed to maintaining the 
outstanding level of quality services our customers expect. We strive to 
continually provide Service, Support, and Solutions to our customers: 

dealers, consultants, and A/V professionals. Our customers are our most important asset, and 
our employees are essential to maintaining that asset. We seek individuals who can help us 
grow and who desire to achieve a rewarding career in a technical environment. 

For a complete list of current career opportunities, please see out Web site at 
http://www.extron.com/jobs

Extron has great career opportunities!

EOE M/F/V/D

Extron USA 
1230 South Lewis Street
Anaheim, CA 92805
EMAIL: jobs@extron.com




