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FOX 500 Tx
FOX 500 Rx

The FOX 500 Tx/Rx is our new transmitter and receiver set for sending high 

resolution RGB, stereo audio, and RS-232 control signals over very long 

distances on a single fiber. We have engineered into the FOX 500 Tx/Rx our 

exclusive zero compression, all digital technology to deliver exceptional image 

performance with pixel-by-pixel transmission of computer images up to UXGA 

resolution. Together with all of the same integrator friendly features you’ve come 

to expect from Extron, the FOX 500 Tx/Rx is ideal for very long distance signal 

transmission for professional A/V systems.
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FOX 500
Fiber Optic Extender for Pixel Perfect Images

The Extron FOX 500 Tx/Rx enables A/V 
integrators to take advantage of the benefits 
of fiber optic cable to extend A/V and control 
signals over distances much greater than 
achievable using coaxial or twisted pair cable. 
It is ideal for large-scale facilities such as 
buildings, stadiums, and airports with new 
fiber installations, or where available fiber 
– also known as dark fiber – is already in place.

With the ability to extend A/V signals 
over several kilometers or miles, the 
FOX 500 Tx/Rx is a great choice in applications 

such as universities or corporations where 
RGB signals need to be transmitted between 
campuses. Government, military, and medical 
environments favor the use of fiber for A/V 
communications because of its inherent signal 
security and immunity to outside interference.

The FOX 500 Tx/Rx is available in two versions. 
The FOX 500 Tx/Rx MM extends A/V signals 
up to 150 meters (450 feet) using multimode 
fiber. The FOX Tx/Rx SM is compatible with 
singlemode as well as multimode fiber. When 
used with singlemode fiber, the distance 
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capability increases substantially to as much as  
30 kilometers (18.75 miles). Both models 
feature LC-type optical connectors in 
accordance with industry standards. Only 
one fiber is required to send A/V and uni-
directional RS-232 control signals. For more 
information on singlemode and multimode 
fiber, please refer to the article by Steve 
Somers on page 13.

Perfect Pixel-by-Pixel Image 
Transmission
Fiber optic cable has virtually infinite 
bandwidth capability. Over extreme distances, 
this bandwidth is preserved due to immunity 
from external interference and very low 
signal degradation. However, the electronics 
necessary to interface electrical signals with 
fiber optic cable and hardware do not always 
share this remarkable bandwidth capacity. For 
A/V applications the fiber optic transmitter and 
receiver are in fact a potential limiting factor 
in the handling and processing of computer-
video signals, particularly at high resolutions. 
While a number of RGBHV fiber transmission 
products are available, few have the level of 
performance required to deliver pixel perfect 
accuracy through the system.

The FOX 500 Tx/Rx overcomes these limitations 
in part by digitizing incoming A/V and 
control signals, and providing the necessary 
processing as well as interfacing with fiber 
optic components. Throughout the entire 
research and development process, the utmost 
priority was to ensure preservation of full signal 
integrity for computer-video signals up to 
1600x1200 resolution. Keeping this in mind, 
only the highest quality components meeting 
our performance requirements were used in 
the design. This allowed us to achieve the 
ultimate goal of ensuring transmission of high 
resolution images with perfect pixel-by-pixel 
accuracy in any A/V application.

To this end, the FOX 500 Tx/Rx incorporates 
much of the technology used in our acclaimed 
high performance video processing products, 
such as the DVS 304 and MGP 464. As with 
these products, the FOX 500 Tx/Rx includes 

very high bit rate sampling of incoming analog 
video signals with the capability to accept any 
computer-video resolution including UXGA 
(1600x1200). Higher signal resolutions than 
UXGA can be accommodated, but they will not 
have 1:1 pixel sampling. However, they can still 
be calibrated utilizing the internal phase and 
adjustment controls for optimal performance.

Another key engineering requirement of the 
FOX 500 Tx/Rx was to provide maximum 
throughput capability, with zero compression, 
in order to accommodate the very high 
bandwidth necessary to support UXGA 
resolutions. This ensured that no data loss 
would occur throughout the entire fiber 
system, from transmitter input to receiver 
output. The performance of the FOX 500 Tx/Rx 
can actually be verified in the field; refer to the 
sidebar for more information.

Designed for A/V Integration
Engineering the FOX 500 Tx/Rx to provide 
exceptional high resolution image performance 
was an important priority. However, since this 
would also be a product for A/V integration, we 
made sure that the FOX 500 Tx/Rx offered the 
same features and functionality that integrators 
have favored when installing and setting up 
Extron products. For example, all RGB signal 
formats – RGBHV, RGBS, RGsB, and RsGsBs 
– are accepted by the FOX 500 Tx transmitter, 
which digitizes these as well as unbalanced 
or balanced stereo audio and RS-232 control 
signals. The FOX 500 Tx also includes an RGB 
loop-through for viewing content on a local 
monitor, as well as active PC audio to balanced 
audio interfacing.

The FOX 500 Tx transmitter includes many 
of the image adjustment controls you’re 
accustomed to using in our scalers and signal 
processors. These include image sizing, 
positioning, and phasing. This is useful for 
matrix switching environments where multiple 
signal frequencies are being switched into the 
FOX 500 Tx/Rx, since these settings can be 
stored as user presets and recalled based on the 
switched input. You can also make adjustments 
as necessary to the audio, including gain, 

The Results Are Clear
In order to evaluate product performance within 

a system, the display itself must first be properly 

calibrated. The FOX 500 Tx/Rx is equipped with 

three internal test patterns that can be utilized for 

display set-up including color bars, grayscale, and 

alternating pixels. Together, these patterns can be 

used to set color, brightness, contrast, clocking, 

phasing, sizing, and positioning for optimal display 

performance.

Once display calibration has been completed, an 

alternating pixel pattern from a test generator, 

or similar device, to the input of the FOX 500 

Tx/Rx can be used to confirm its pixel perfect 

performance. This type of pattern has long been 

accepted as the preferred method for evaluating 

system performance, as it presents one of 

the greatest challenges in terms of displaying 

individual pixels in the form of an alternating 

"on" and "off" sequence. The ability to accurately 

reproduce this pattern on the output indicates 

each and every pixel in the input signal has been 

sampled.

The results will be visually apparent but can also be 

evaluated by the use of an oscilloscope (see below). 

This trace confirms pixel sampling at 1:1 ratio.

Verification of pixel for pixel performance on an 
oscilloscope.
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attenuation, and muting. And for quick and 
easy image set-up, the FOX 500 Tx offers Auto-
Image™, a quick set-up feature that has been 
a mainstay of Extron scalers, switchers, and 
multi-window processors.

On the FOX 500 Rx receiver, we’ve built 
in dual RGB outputs along with dual 
audio outputs which can help minimize 
additional A/V equipment requirements. To 
ensure compatibility with various system 
configurations, you can select the RGB output 
format as RGBHV, RGBS, or RGsB. The FOX 
500 Rx also includes the familiar rotary control 
knobs and intuitive LCD display for making 
various system adjustments.

Enhance Integration Possibilities with 
a Second Link
The FOX 500 Tx and FOX 500 Rx individually 
feature RS-232 serial control and configuration 
capability. And in fact, we've included both 
front and rear panel serial ports for your 
convenience. However, both units function 
together as a system, and final set-up and 
calibration requires the ability to operate or 
control both units simultaneously. This can be a 
challenge, especially when they're several miles 
or kilometers apart. 

The FOX 500 Tx/Rx requires just one fiber 
link to send RGB, audio, and uni-directional 

RS-232 signals. But, a secondary fiber 
connection will enable a robust means of 
direct communication between the FOX 500 
Tx and the FOX 500 Rx, so that both units 
can be controlled from either the transmitter 
or receiver locations. For example, an A/V 
integrator or installer can perform final image 
adjustments at the presentation display by 
operating the FOX 500 Rx, which in turn 
accesses the necessary picture controls on the 
FOX 500 Tx. The second fiber link also enables 
bi-directional RS-232 communications for 
interfacing with remotely located devices and 
control systems.

With communication established between the 
two devices, the FOX 500 Tx/Rx ensemble can 
also be continually monitored from a single 
location to ensure full system integrity. Both 
the transmitter and receiver feature a series of 
front panel LED indicators to verify the status 
of active input video and audio signals at the 
transmitter, as well as the presence of active 
fiber links between the units. For example, if 
an A/V technician notices a loss of video at the 
presentation display, the LEDs on the FOX 500 
Rx can give a quick indication of whether the 
FOX 500 Tx, located several miles away, had 
lost the RGB input signal, or whether a fiber 
link was lost between the units. In addition to 
the LED indicators, the FOX 500 Tx/Rx can be 
monitored through its RS-232 port using an 

IP Link® Ethernet Control interface or a third-
party control system.

The FOX 500 Tx/Rx also features alarm 
notification capability, which can be 
programmed to automatically trigger a control 
system for immediate notification whenever 
a fiber link or input signal has been lost. This 
triggering can be set at both the transmitter 
and receiver locations. 

Exceptional Fiber Optic Performance in 
a Product for A/V Integrators
Designed to take full advantage of the 
benefits of fiber optic cable for long haul 
transmission of high resolution RGB, audio, 
and RS-232 signals, the FOX 500 Tx/Rx 
employs proprietary Extron technology 
to ensure that any high resolution RGB 
image will be transmitted with pixel-perfect 
accuracy. In addition, any product geared 
toward the integrator also needs to offer 
the features and conveniences specifically 
suited for expediting and facilitating 
A/V installation. We made sure that the 
FOX 500 Tx/Rx was no exception. 

Therefore, we believe the FOX 500 
Tx/Rx delivers a winning combination of 
performance and features for a wide range 
of A/V applications specifying fiber-based 
transmission.

The FOX 500 Tx/Rx utilizes just one fiber link to send RGB, audio, and uni-
directional RS-232 signals long distances. In addition to a host of familiar, 
integrator-friendly features on the FOX 500 Tx/Rx, the use of an optional,  
second fiber link adds several features and capabilities specifically for  
fiber-based applications:

•  Bi-directional RS-232 pass-through communications allows transmit and 
receive signals to pass through from a control system to a remotely located 
device.

•  The ability to control both the transmitter and receiver at a single location, so 
that full control of all system adjustments can be made through the transmitter 
or receiver RS-232 port, including image adjustment, audio adjustment, 
calibration, and more.

•  Real-time system monitoring for verification of fiber link status and input signal 
presence through front panel LED indicators on the transmitter and receiver. 
Either unit can also be set to trigger an alarm upon loss of fiber link.

EnhAnCE SySTEm InTEgRATIon wITh A SECond FIbER LInk
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MediaLink™ PoleVault™ System 
Easy-to-Install A/V in Every Classroom - All From One Manufacturer

The MediaLink PoleVault System is an innovative approach to economical classroom A/V integration. The PoleVault System 

has been designed in three all-inclusive packages to streamline the procurement and installation process. These two-, three-, 

and four-input systems include all the projector control, mounting hardware, switching, speakers, wall plates and cabling needed 

for a complete A/V system. All that remains is to add the video sources, projection screen, and projector. The MediaLink PoleVault 

System is an easy-to-use, easy-to-install, economical classroom A/V system that incorporates an exclusive Extron twisted pair 

technology for signal transmission and includes network connectivity for Web-based system management and control.

Complete System, Just Add Projector, 
Screen, and Sources
The PoleVault System is designed for small 
to medium-sized classrooms where budget 
considerations are paramount. All of the 
components of the PoleVault System are 
designed to work together and are quick and 
easy to configure, which results in a significant 
reduction in engineering and installation costs. 
The included MLC 104 IP Plus MediaLink 

Controller lets you connect the A/V system to 
your existing network and use GlobalViewer, 
Extron's free Web-based application for campus-
wide remote asset management. Each system 
component offers the high performance and 
reliability you’ve come to expect from Extron.

Saves on Rack and Floor Space
We named the MediaLink PoleVault System after 
the unique PMK 350 Low Profile Multi-Product 

Projector Mount Kit that securely mounts 
and conceals the system switching and audio 
amplification components above the projector, 
providing tamper-resistant theft deterrence 
for the A/V system. The key components are 
placed above the projector, so no equipment 
rack is required for switching or audio 
amplification equipment, saving valuable 
classroom space. The PMK 350 uses a mere 
2" (5.0 cm) between the projector and the 
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ceiling to conveniently and securely enclose 
the products out of sight and away from 
tampering hands. 

The Extron MediaLink PoleVault System 
includes all the hardware needed to install 
the system into a classroom’s drop ceiling 
T-Bar style grid. The PCM 240 Projector Drop 
Ceiling Mount allows the PoleVault System 
to integrate into a 2' x 2' (60 cm x 60 cm) 
or 2' x 4' (60 cm x 120 cm) grid suspended 
ceiling. One threaded pipe adapter (1.5" NPT) 
is provided with the PCM 240 for mounting 
the 6" PMP 6 Projector Mount Pole that 
is included in the PoleVault System. For 
mounting projectors up to 25 pounds, the 
UPB 25 Universal Projector Bracket is included 
in all PoleVault Systems. All mounting products 
provide cable management and enhanced 
aesthetics by allowing cables to pass through 
and be hidden from view.

Twisted Pair Technology
The PoleVault System uses an exclusive 
Extron twisted pair technology for signal 
distribution providing exceptional signal 
quality. UTP cable is less expensive to use for 
A/V integration versus coaxial cable and is 
also easier to pull through walls, ceilings and 
conduit; all of which results in a significant 
savings in material and labor costs.

The twisted pair transmitters used in the 
PoleVault System convert composite or 
RGBHV video signals, along with their 
accompanying stereo audio signals, for 
distribution over CAT 5 type UTP cable. In 
addition, each transmitter is powered by 
the PVS 204SA switcher over the same UTP 
cable that carries signals. 

Video Switching 
At the heart of the Extron MediaLink PoleVault 
system is the PVS 204SA Twisted Pair Switcher. 
Providing four-input video switching capabilities, 
the switcher mic/line preamp accommodates 
two composite video signals and two high-
resolution VGA-UXGA RGB signals, all with 
stereo audio. Separate video outputs are 
provided for composite video and RGB video.

Stereo Audio Amplification
The PVS 204SA also features an integrated 
stereo audio amplifier capable of driving up to 
four Extron speakers and filling the room with 
full, rich sound. 

An extensive list of audio features includes 
remote volume control; software-based tone 
control, loudness, and limiting for set-and-
forget operation; and an auxiliary line level 
input and built-in audio mixer for an external 
audio source, such as a wireless microphone.

Classroom System Control Included
Each PoleVault System package includes the 
MLC 104 IP Plus MediaLink Controller with 
built-in IP Link® Ethernet Control for easy-
to-use centralized control of the entire A/V 
system. The MLC 104 IP Plus offers several 
advantages versus using the video projector’s 
IR handheld remote, including intelligent 
control of the projector’s power, easy-to-use 
switcher source selection, and amplifier 
volume control; all from a fixed, centralized 
location. 
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The fl exible MLC 104 IP Plus provides intuitive 
A/V system control. Presenters with little or no 
training can walk into any multimedia classroom 
equipped with the MLC 104 IP Plus and operate 
the A/V system. The MLC 104 IP Plus includes 
universal display control for a display’s power, 
input switching, and volume control. For 
one-button functionality, the MLC 104 IP Plus 
features backlit buttons that can be custom-
labeled for easy identifi cation. Because 
the buttons illuminate, they are helpful for 
presenters in low-light environments. 

Web-Based A/V Asset Management
The MLC 104 IP Plus controller is equipped 
with Extron IP Link technology which works 
together with GlobalViewer, Extron's free 
Web-based application to facilitate key asset 
management functions including:

• Proactive Maintenance
GlobalViewer can store and display a variety 
of information about connected devices, 
such as serial numbers, owner identifi cation, 

maintenance history, usage data, and installed 
fi rmware versions. This centralized data can 
be collected and used to reduce maintenance 
costs and guide future purchasing decisions. 
For instance, a projector can be polled routinely 
to track lamp usage and total life time. When 
lamp usage reaches a predetermined number 
of hours, the MLC 104 IP Plus controller can 
automatically send a report via e-mail.

• Event Scheduling
GlobalViewer uses the real-time clock and 
calendar in the MLC 104 IP Plus to maximum 
value. User-defi ned tasks are easy to confi gure 
and schedule with GlobalViewer and don’t 
require high-level programming skills. For 
instance, an administrator may want to turn 
off all projectors every Friday at close of 
business. The administrator can schedule the 
system to turn off all projectors at a specifi ed 
time, and raise any projection screens that 
were left down and, if necessary, turn out the 
room lights. 

• Remote Technical Support
Technicians can troubleshoot systems remotely 
because GlobalViewer software provides real-
time status of connected devices. Information 
such as connection status, power state, 
or current input selection is displayed in a 
central location. For many connected devices, 
technicians can toggle power on or off, switch 
sources, control volume and more, without 
leaving their offi ce. Many common problems 
can be resolved without a trip to where the 
equipment is located.

• Theft Alerts
MediaLink controllers with IP Link are always 
on and routinely poll their attached devices 
for status information. If any serially controlled 
device, such as a projector or document 
camera, is physically disconnected from the 
network, the IP Link interface monitoring its 
status will know immediately. In such an event, 
GlobalViewer can be confi gured to send an 
e-mail message notifying security personnel 
of the possible theft. For fast action, e-mails 
can be sent to multiple addresses including cell 
phones and wireless PDAs.

Complete Systems or Custom Systems
The PoleVault System has been designed in 
three all-inclusive  packages to streamline the 
procurement and installation process. The two-
input system includes one transmitter for a high 
resolution RGB source device, such as a computer, 
and one transmitter for a composite video source, 
such as a VCR or DVD player. The three-input 
system adds an additional RGB transmitter, while 
the four-input system can accommodate two RGB 
sources and two composite video sources.

For projects where PoleVault provides the ideal 
system for classroom A/V but a customized system 
is required, Extron Dealers will be able to customize 
PoleVault Systems to their needs. Working with 
your Extron representative, systems can be 
tailored by substituting PoleVault Transmitters, 
MediaLink Controllers, mounting hardware, and 
System Integrator speaker components.

We are currently working on an upgrade to our 
online MediaLink System Confi gurator that will 
include PoleVault Systems. When the upgrade is 
complete, Extron Dealers will be able to order the 
three all-inclusive systems as well as customized 
PoleVault Systems.

GlobalViewer makes it easy to manage IP Link enabled 
A/V systems across an entire campus.

Standard PoleVault Systems

PVS 400 Four-Input PoleVault System

Inquire about GSA and State Contract Pricing

model description mSRp

PVS 200 2-Input PoleVault System $3,136.00

PVS 300 3-Input PoleVault System $3,378.00

PVS 400 4-Input PoleVault System $3,622.00
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By Casey Hall, Vice President North American Sales

Graphical User Interface Customization Service

Extron MediaLink Controllers with IP Link® offer easy-to-use, centralized A/V system control along 

with powerful, Web-based asset management and remote support capabilities. Some customers 

also want the ability to control the A/V system and room environment through a colorful control 

page on a computer monitor. To help you respond to such requests, we’ve developed a Web-based 

GUI — graphical user interface — that mimics the intuitive button panel of a MediaLink controller. 

In our last issue, we introduced a new 
economical service that provides customized 
graphical user interfaces for use with the 
MLC 104 IP Plus, MLC 226 IP, and System 5 IP. 
The integrated IP Link Web server in these 
products makes adding a high quality 
customized user interface easy and enables 
control from any networked PC or laptop using 
either a mouse or touch-monitor in the room. 
With Extron software developers doing all 
the work, you can easily and affordably offer 
a customized graphical user interface that is 
attractive and requires minimal training for 
typical users.

How To Order a Customized GUI
Ordering a custom GUI for your organization 
is a very user-friendly process. It's as easy 
as contacting an Extron Customer Support 
Representative and describing what you need. 
We'll take care of all the details.

The Customer Support Representative will 
answer any questions you have and send you a 
simple GUI service form. Using the form, you’ll 
be able to provide us with all the information 
we need to create your customized GUI, 
including:  
-   The components of your A/V system and the 

types of control signals used
-   Any specific colors or organization logo you 

would like to include
-   Any help file or Website URL you want to link 

to the on-screen help button

Our software development team will create a 
mockup of your customized GUI. When you are 
completely satisfied with the design mockup, 
Extron software programmers will develop 
your custom GUI according to your exact 
specifications. The files will be fully tested using 
the same model of MediaLink Controller or 
System 5 IP Switcher, along with any additional 

control modules, used in your system. When 
the testing is done, an Extron Application 
Engineer will send you your GUI files and work 
with you to install the GUI on your system. 

System Control Flexibility
Technology enhanced classrooms provide 
instructors with new tools to teach and 
interact within the presentation environment. 
The Extron Custom GUI service allows you 
to offer users an additional in-room control 
option, along with the powerful management 
capability of our IP-enabled products. Your 
AV/IT facility support team can still provide 
remote interactive support for all users from 
within the free GlobalViewer® management 
environment.

For information on customizing an Extron GUI 
template yourself, see David Libman’s article on 
page 16 of this issue.

MLC 104 IP Plus with IRCM-DV+ MLC 226 IP with IRCM DV+ System 5 IP with IRCM DV+

CuSTom uSER InTERFACE SAmpLES
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Whitman-Hanson Regional High School  
A Very Unique School Embraces A/V Technology

From its stately brick and stonework architecture which reminds 

one more of a university than a public high school to its 

successful fusion of technology and teaching, Whitman-Hanson 

Regional High School in Whitman, Massachusetts stands out as a 

truly unique school. Whitman-Hanson is also a shining example of 

how design consultants, architects, A/V integrators, and end-users 

can work together from the inception of a project to achieve great 

results. After a feasibility study determined that renovating the 

existing, sixty-plus year-old school buildings would be cost-prohibitive, it was decided to start from scratch on a new, energy-effi cient, 250,000 

square foot building on the same property. This ground-up approach allowed the designers, architects, and consultants to optimistically aim 

toward some exciting and challenging goals. One of the main project goals was for the school to become a model for 21st Century social and 

academic teaching and learning which responds to the most recent advancements in teaching, learning, technology, and social behavior. Of 

course this and all goals had to be achieved while staying within budget. Construction costs were partially offset by the Massachusetts Green 

Schools Initiative; however seeking cost-effective, reliable technology solutions was still a paramount objective.      

Whitman-Hanson project leaders chose 
CC Technology Designs of Waltham, MA, 
as the Technology Consulting fi rm, and 
HB Communications, also of Waltham, MA, 
as the Integrator. Craig Finley, a Principal at 
CC Technology Designs, saw several challenges 

which needed to be addressed. “We had a 
unique opportunity to integrate technology 
on a grand scale into this school. Our primary 
concerns were cost-effectiveness, ease of 
use, and reliability. We also wanted asset 
management control so that an entire campus 

full of A/V technology could be supported with 
limited resources. We took these factors and 
several more into account when we looked 
at A/V control options for this project.” Craig 
continued, commenting on why his fi rm chose 
Extron. “Extron provided the best solution that 

The new campus during construction

Whitman-Hanson Regional High School Photo © www.brucetmartin.com
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MLC 226 IP MediaLink Controllers provide an intuitive, 
consistent way to control A/V systems in 67 classrooms 
and the 8 Faculty planning rooms throughout the 
campus.

we could fi nd. The price point was right, and 
the systems we chose allow an instructional staff 
member or an administrator to come into an 
area that has a large amount of technological 
equipment without needing a technician present 
every time they use the equipment.” This 
concern is a common theme when implementing 
new technology into a classroom. “Each 
instructor has to embrace the technology for 
it to be effective.” Craig adds. “Our goal was 
to provide equipment and a solution for the 
teachers to better deliver material to the students 
regardless of the teacher’s familiarity with the 
technologies.” 

Pilot Room Pays Off 
Early on, more than a year before the school was 
scheduled for completion, the architect, school 
administrators, and contractors assembled and 
the idea of a pilot room was brought up. This 
room would be constructed in the existing 
building and be used as a ‘test lab’ for the 
technologies slated for inclusion in the new 

classrooms. A/V and electrical contractors were 
able to test phasing plans, and installation 
methods, and the room would provide the 
staff with hands-on experience for all of the 
equipment. This phase was crucial as it helped 
ensure there were no change orders on this 
project. Each staff member was asked to provide 
feedback on the design and usability of the 
systems. Over the course of the school year, 
every staff member was brought into the room 
and trained on the proposed equipment. “It was 
a very successful trial,” says Craig. “We set the 
rooms up to be identical to the ones we were 
constructing in the new building – same A/V 
components and controls.” The feedback from 
the staff was important to the success of the 
fi nal room confi gurations. Craig adds, “At one 
point a science teacher asked us where he would 
plug his digital microscope into the system. We 
hadn’t considered the need for a composite 
video input connection until that point.” Thanks 
to the versatility of the Extron MLS 506 MA 
Switcher, the teacher’s request was granted. 

Easy to Use, Consistent Control 
Craig’s team knew that any A/V technology 
they chose would require a learning curve. 
His goal was to fl atten out the curve by 
choosing equipment that required the least 
amount of technical know-how and provided 
an intuitive A/V control panel. Beyond those 
criteria, fl exibility and dependability were also 
prime concerns. Craig chose to equip each 
of the 67 new classrooms with an Extron 
MLC 226 IP MediaLink™ controller and an 
MLS 506 MA Six Input MLS - MediaLink 
Switcher with Mono Audio Amplifi er. Both 
are housed in a custom millwork enclosure 
at the front of each room. The MLS 506MA 
MediaLink Switcher is used in conjunction 
with the MLC 226 IP controller to power the  
projector on and off, and to switch between 
various classroom A/V sources such as the 
computer, projector, Smart Technologies 
Interactive SmartBoard, document camera, 
and digital microscope. The MLS 506MA 
was chosen for a couple different reasons. 

Science 
Classroom

Language Arts Classroom

Photo © www.brucetmartin.com



 10 ExtroNews 17.3               Fall 2006

U N I Q U E  T E C H N I Q U E S  

This MediaLink switcher offers 6 universal 
inputs that can handle any signal format from 
composite video up to RGBHV computer 
video. This greatly enhances the classroom 
A/V signal switching capability beyond what 
is available by using the projector alone. It 
also provides a mono power amplifi er to drive 
the four ceiling speakers. 

The MLC 226 IP controller features Extron’s 
exclusive IP Link® technology, a high 
performance, intelligent network integration 
solution which enables centralized monitoring 
and control of A/V systems over the school’s 
existing IP network. In each classroom, the 
MLC 226 IP provides source selection, volume 
control, and projector power control. 

Economical, Easy Setup
Unlike many control devices that require 
extensive programming, Extron IP Link devices 
are confi gured using free Global Confi gurator 
software. Global Confi gurator puts all of 
the most commonly used system monitoring 
and control options at your fi ngertips, so 
there’s no need to write software code. 
Global Confi gurator also allows for simplifi ed 
confi guration replication. At Whitman-
Hanson, one classroom was confi gured, 
then that confi guration was replicated to the 
remaining 66 identically-equipped classrooms 
with just a few mouse clicks.

Network-Enabled Asset Management
It is common for a school to secure funding 
for purchasing and installing A/V systems, but 
underestimate the budget for technical support. 
Extron’s IP Link technology works in conjunction 
with our free GlobalViewer asset management 
software, making it possible for one help 
desk technician to monitor, troubleshoot, and 
control systems throughout the campus. Soon, 
Whitman-Hanson will initiate their help desk 
technical support using GlobalViewer. If a 
teacher is experiencing technical problems, a 
help desk technician can use GlobalViewer to 
diagnose the problem by viewing the real-time 
status of connected devices. He can then use 
the application to toggle connected devices on 
and off, switch sources, even adjust the volume 

– all without leaving his desk. GlobalViewer can 
also monitor lamp hours, and even generate 
multiple email alerts if the MLC-226 IP senses 
a connected device has been unplugged. 
The GlobalViewer web application can be 
accessed on any networked computer, and 
even on a PDA running Microsoft® Windows 
Mobile®-based Pocket PC. When asked why 
CC Technology Designs chose the MediaLink 
controller, Craig replied: “We chose the 
MLC 226 IP based on price point, the fact that 
it is easy to teach and to learn, is expandable, 
and because it offers “back-end” technical 
support using IP Link technology along with 
GlobalViewer. With GlobalViewer, one person 
behind the technology help desk can remotely 
assist any instructor in any room.”

Digital Signs of the Times
In addition to the A/V systems in the 
classroom, there is liberal yet conscientious 
use of A/V throughout the campus. There 
are six, 42 inch plasma monitors – one at the 
end of each hallway. “The architects asked us 
to look into informational signage early on.” 
commented Craig. “The idea for this is based 
on studies which show young adults who’ve 
grown up in such a media-rich environment, 
learn and retain information better when 
presented visually as well as orally.” These 

Whitman Hansen makes extensive use of digital signage to keep students informed.            Photo © www.brucetmartin.com

Using GlobalViewer for Pocket PC, tech support
personnel can monitor, troubleshoot and control A/V systems 
even when they are away from the Technology Help desk.  

GlobalViewer makes it easy to manage IP Link enabled 
A/V systems across an entire campus.
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signs are placed at the hallway intersections 
at the 90 degree turns, and display a variety 
of content from simple messaging to content 
programming from CNN or Fox News or 
both on the same screen. There are also two 
61 inch plasma monitors, one in the main 
lobby, and one in the athletic/arts lobby. 
Each of these monitors has its own content 
engine so that the screen above the athletics 
entrance can provide a live camera feed from 
the fl oor during a basketball game, while the 
one above the main entrance may simply be 
set as an informational kiosk. Each of these 
plasma monitors is paired with an Extron 
IPL T S2, Two Serial Port IP Link® Ethernet 
Control Interface which automatically turns 
displays on and off as well as continuously 
monitors connectivity and sends an email 
alert if it detects a loss of communication 
with one of the displays.

Consistent Control Interface in 
Every Room
There are eight Faculty Planning Rooms 
– two for each subject matter concentration 
of math, science, and social studies, and 
two Administrative Planning rooms.  Unlike 
traditional high schools where teachers 
are paired with rooms which they keep all 
year, the teachers at Whitman-Hanson hold 
their classes in various rooms throughout 
the campus. The Faculty Planning Rooms 

are equipped with identical A/V systems 
found in all the classrooms, and are used 
by the staff to prepare their lessons when 
the classrooms in which they are scheduled 
are still in use, or they need time to prepare 
their lessons between classes. Since each 
classroom has identical equipment, teachers 
are presented with familiar equipment and 
controls without regard to room assignment. 

A/V for the Performing Arts
There are two theaters on campus. The 
larger of the two is the main 850 seat 

Performing Arts Center, while the smaller 
venue is called the Community Theater.  
Each of these theaters employs an Extron 
CrossPoint 450 Plus 16x8 or 12x8 Ultra-
Wideband RGBHV and Stereo Audio matrix 
switcher to route video and audio signals from 
PTZ cameras, a DVD/VCR combo deck, various 
presentation computers (located at the stage, 
sound booth, lighting booth), as well as 
auxiliary inputs in the control room equipment 
rack to the projector and other destinations.  
These matrix switchers also accommodate an 
A/V signal link from the Community Theater 
video conference system to the Performing 
Arts Theater A/V system.

A presentation PC is located at the sound 
control booth in each theater, so an Extron 
RGB 160xi Computer Video Interface 
is installed to provide line driving, sync 
conditioning, and audio interfacing as well as 
an additional output to drive a local monitor.

In the Performing Arts Center a very long 
cable run was required to take the signal 
from a presenter’s PC on the stage to the 
equipment rack, so an Extron MTP T 15 HD A 
and MTP R 15HD A Twisted Pair transmitter 
and receiver are used to send the RGBHV 
and audio signals over compact, economical 
CAT 5 cable. 

Performing Arts Center            Photo © www.brucetmartin.com

Each Faculty Planning Room is outfi tted with the same A/V equipment found in the classrooms.
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The Big Picture
Hanging on one wall of the Library, you will 
fi nd four 42” NEC plasma displays arrayed in 
a 2x2 pattern. CC Technology Designs wanted 
to take full advantage of the feature on the 
NEC’s which allows for breaking an image 
up, spreading it over multiple displays. This 
2x2 “video wall” can display static or moving 
images on one or all of the screens, and can 
even be used to create one, very large image 
on the array of four monitors. To simplify 
system integration, Craig chose the Extron 
DVS 304 Video / RGB scaler which can accept 
signals from multiple sources in several different 
video formats and output them all as RGBHV at 
the native resolution of the display. Each plasma 
display is also paired with an Extron AVT 100N, 
TV and Cable Tuner, allowing the plasmas to 
display broadcast video content.

Making the Grade
School began in the new building in 
September of 2005. Craig and his team 

felt confi dent that the A/V equipment 
they chose would prove successful for 
the school staff and administration. The 
ultimate test of any A/V system is how well 
it is received and used by the end-user. 
In the case of 
Whitman-
Hanson, Craig 
said he was 
truly surprised. 
“What amazed 
us was how 
quickly the staff 
and students 
started using the 
equipment after 
the beginning of 
the school year. We came back in October 
to fi nd that in 85% to 90% of the rooms, 
the equipment was being used on a daily 
basis. We had expected a much lower 
number that soon after school started. 
Ordinarily, after being transplanted into a 

brand new school and having to deal with 
the demands of new physical surroundings, 
the last thing I would expect from the 
teachers would be for them to embrace 
learning a new A/V system. In any given 

classroom the 
equipment worked 
the fi rst time the 
teacher used it, and 
it worked the 50th 
time they used it.”  
There is much to be 
said for momentum 
when it comes to 
how people accept 
things - especially 
new technologies. 

Craig continued, “What surprised us 
at fi rst turned out to have a simple 
explanation: we found that the reason the 
A/V systems were so well received was that 
the Extron systems were consistently easy 
to learn and to use.”

Whitman-Hanson Primary A/V Equipment List

67 Classrooms and 8 Faculty Planning Rooms

Extron MLC 226 IP Enhanced MediaLink Controller with IP Link

Extron MLS 506 MA Six Input MLS - MediaLink Switcher with Mono Audio Amplifi er

Extron P/2 DA2 Plus Dual Output VGA-UXGA Distribution Amplifi er

Mitsubishi ES100U 2000 Lumen SVGA DLP Projector

Smart Technologies Interactive White Boards with USB Adapter

Panasonic PV-D4744 DVD / VCR Combination Deck

DuKane Camera 101 Visual Presenter

Performing Arts Center

Extron CrossPoint 450 Plus 128HVA 12x8 Ultra-Wideband Matrix Switcher with ADSP and IP Link for RGB and Stereo Audio

Extron RGB 160xi Universal Mountable Interface with Audio and ADSP

Extron MTP T 15HD A MTP - Mini Twisted Pair Transmitter for RGBHV and Audio

Extron MTP R 15HD A MTP - Mini Twisted Pair Receiver for RGBHV and Audio

Community Theater

Extron CrossPoint 450 Plus 88HVA 8x8 Ultra-Wideband Matrix Switcher with ADSP and IP Link for RGB and Stereo Audio

Extron RGB 160xi Universal Mountable Interface with Audio and ADSP

Hallway and Lobby Digital Signage System

Extron IPL T S2 Two Serial Port IP Link Ethernet Control Interface

NEC 42” and 61” Plasma Displays

Library

Extron DVS 304 Four Input Video and RGB Scaler

Extron AVT 100N NTSC TV and Cable Tuner

NEC 42” Plasma Displays

Campus Wide 

Extron GlobalViewer Asset Management Software

Photo © www.brucetmartin.com

Whitman-Hanson High School Library
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Fiber Optic Transmission in A/V Comes of Age

Folks, the good ol’ days are here right now. More technical solutions are available for audiovisual 

systems designers in both analog and digital equipment than ever before. One of the most exciting 

new toys for signal distribution is RGBHV digital fiber optic transmission. Most currently installed fiber 

transmission systems are analog-based. Our debut into digital fiber transmission is exciting for us 

because it ushers in an era of higher performance and new features at competitive, or better, prices 

than existing analog implementations. 

Until recently, fiber transmission supporting 
wideband graphics could only be cost 
effectively accomplished using analog 
techniques. Of course, the phrase “cost 
effectively” is relative. Within what most 
professionals call a normal A/V installation 
environment, the fiber cable itself is cost 
competitive; but, historically fiber systems 
overall were largely cost prohibitive except for 
those applications where its security and long 
haul distance were really needed.

It may surprise you that fiber distribution is not 
entirely new to us. Most people are probably 
not aware that we used fiber transmission 
systems to augment “long haul” RGBHV, HD 
component, and composite video connections 
in the InfoComm Projection Shoot-Out® event. 
A small group of fiber equipment vendors 
supported our needs adequately, but there 
were challenges associated with the consistent 
performance of those analog-based systems. 

Much of the knowledge base you may have 
learned for analog-based fiber systems is 
still applicable. When deploying fiber optic 
transmission, there are many important 
component choices to be made. Fiber cable, 
like coaxial cable, is high on the list of system 
design concerns; as well as the connectors, 
transmitters, and receivers. Digital fiber 
transmission requires us to look at things 
somewhat differently, but the fundamentals 
track well with previous discussions on the 
distribution of digital signals and protocols, 
such as HD-SDI for example. 

In this article I would like to address key 
concepts associated with fiber cabling in 
order to set the tone for what is likely to be 
an ongoing discussion on digital fiber optic 
transmission.

New Fiber Diet
Certainly, fiber is becoming part of our new 
product diet and, with the excitement of 
higher bandwidth performance, new features, 
and lower cost implementation; it will likely 
become part of your A/V diet too. So, let’s 
start today with fiber cable. Connector and 
hardware discussions are forthcoming, but 
whether you’re using analog or digital interface 
components, there’s much to understand 
about fiber cabling and how it impacts fiber 
optic transmission performance. 

Singlemode versus Multimode
At first glance, there would seem to be 
only two choices for fiber: singlemode or 

multimode. Prior art paired singlemode fiber 
with the laser and multimode fiber with 
the LED. While this distinction is generally 
appropriate, new fiber cable recipes provide a 
number of new choices and cable-to-source 
combinations. A key development driving fiber 
cable technologies in new directions is the 
low-cost laser diode. Called VCSEL - sounds 
like “vek-sel” - for short, these new Vertical 
Cavity Surface Emission Lasers are quickly 
replacing the LED in new network installations. 
VCSELs of 850 nm and 1310 nm are employed 
with the longer wavelength providing the best 
bandwidth performance, but at about three 
times the price of the 850 nm version. Even for 
modest budget projects, 850 nm VCSELs are 
rapidly displacing LEDs and providing gigabit-
plus level performance. 

Regardless of the light source, fiber 
construction is based on the encasement 
of an ultra-pure glass “conductor” of some 
diameter, called the “core”, within a regular 
glass cladding layer that adjusts the final 
conductor diameter to 125 micrometers (µm). 
Additional outer material layers and jacketing 
serve to protect the fiber while increasing its 
ruggedness for handling and installation.

The term “mode” refers to the apparent 
number of light waves traveling the fiber core’s 
length. The most intense light energy traveling 
the centerline of the fiber is the primary mode. 
Light may enter the fiber at an angle and 
bounce off the fiber walls as it propagates. 
Light waves randomly bouncing off fiber 

Example VCSEL Cross-Sectional Architecture
Note how the VCSEL emits light from its surface rather 
than its edge, compared to prior laser diode designs. Such 
an architecture facilitates on-wafer testing.



 1� ExtroNews 17.3               Fall 2006

T E C H N I C A L L Y  S P E A K I N G . . .

Multimode

Multimode

Singlemode

62.5

125

50

125

9

125

Figure 1 - Optical fiber cores compared

Figure 2a - Normal digital signal eye pattern

Figure 2b - Effects of dispersion and attenuation

walls arrive at the receiver detector at slightly 
different time intervals. Each reflection of the 
light wave within the fiber is called a mode. 

The core of a singlemode cable is very small in 
diameter; that is about 8 - 9 µm… not a great 
deal larger than the wavelength of the light 
passing through it. Therefore, most of the light 
energy propagates as a single wave creating no 
significant reflections, or modes, that degrade 
performance at the receiver detector. For this 
reason, singlemode fiber is capable of the 
widest bandwidth and longest transmission 
distance. Refer to the lower illustration in 
Figure 1.

The multimode fiber core is characteristically 
several times larger in diameter than singlemode 
core while the cladding and packaging 
compensate to perpetuate a competitive overall 
cable diameter. Typically available in 50 µm or 
62.5 µm core diameters, multimode alignment 
with the transmitter is more forgiving; however 
light reflections create modes all along its length. 
Refer to the upper illustrations in Figure 1. The 
cumulative effect of multiple modes is called 
“dispersion”. The receiver detector interprets 
dispersion as signal jitter. Just as with other serial 
digital signal formats, the eye pattern is used to 
analyze transmission quality. Refer to Figure 2a. 
The presence of dispersion decreases the width 
of the eye pattern. In addition, the length of 
the fiber along with all connector interfaces and 
cable bends affects final signal amplitude seen 
by the receiver detector. See Figure 2b. These 
cumulative effects attenuate the signal, thus 
accounting for a reduction in eye amplitude. 
Amplitude and dispersion, in combination, 
are the two key parameters limiting frequency 
bandwidth and transmission distance. 

Regardless of whether the fiber is singlemode 
or multimode, it is clad in a glass shell designed 
to contain a high percentage of the light 
wave within the fiber structure. The total glass 
diameter for all current commercial fiber cable 
is 125 µm and is the second numerical identifier 
for the cable; e.g. 8/125, 50/125, or 62.5/125. 
The cladding has a different index of refraction 
than the fiber core. It reflects off-axis light 
back into the fiber. While the fiber conductor 
has a uniform index of refraction, the cladding 
typically uses a lower index of refraction. The 
sudden change in index of refraction is called a 
“step index” fiber. See Figure 3.

Most all singlemode and some multimode fiber 
cables use step-index construction. Since light 
waves pass through a singlemode fiber with 
minimal bounce along the cladding interface, 
there is generally insignificant reflective 
loss associated with step-index singlemode 
fiber. Multimode cable is a different matter. 
Step-index multimode cables exhibit higher 
dispersion due to the multiple modes created via 
reflections from the sudden refractive change 
between the fiber core and its cladding. Like 
looking at repeating images within mirrors of a 
funhouse, multiple reflections degrade system 
performance; that is, transmission distance. 

To improve performance of multimode fiber 
cable, the core may be encased within a 
cladding constructed using five to six layers 
of deposited glass having increasingly lower 

indices of refraction. Near the core, the 
cladding’s refractive index is highest. As light 
passes through each layer of the cladding, the 
refractive index becomes lower. This changing 
refractive index “steers” the light into a very 
shallow approach angle at the cladding outer 
boundary. The shallow angle results in the 
light glancing off the outer boundary and 
traveling back toward the core. The repeat 
path through the increasing refractive indices 
directs the light back into the main path within 
the core. The light is essentially bent into an 
arc that reunites with the main wave, thus 
minimizing the number of modes seen by the 
receiver detector. The result is lower dispersion 
and greater effective bandwidth. This style 
multimode fiber construction is called “graded 
index fiber”. See Figure 4.

Key Fiber Parameters
Fiber transmission is length and data rate 
dependent. The characterization of modes 
and dispersion in multimode fiber transmission 
is summarized by the modal bandwidth 
parameter, expressed as frequency in MHz 
times the distance in kilometers, or MHz*km. 
A larger MHz*km product specification means 
better performance capability. Much like 
coaxial cable, where we look for a specific 
attenuation in dB at a reference frequency - say 
100 MHz - for a specific length - usually  
100 feet or 100 meters, the modal bandwidth 
parameter used with multimode and 
singlemode fiber provides a quick snapshot of 
performance expectations less the effects of 
other intrusions such as connectors, splits, and 
splices.

For example, a fiber rated at 500 MHz*km is 
capable of conveying a data rate of  
500 MHz for one kilometer. As the frequency 
or data rate increases, the transmission 
distance decreases. At 1 GHz, the transmission 
distance is one half kilometer, etc. 

What about attenuation? We’re used to that 
concept in copper cables. How does it apply 
in fiber cable? Table 1 lists both internal and 
external parameters affecting fiber attenuation. 
Popular light wavelengths are 850 nm and 
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Figure 3 - Step-index fiber light propagation characteristics

Figure 4 - Graded-index fiber light propagation characteristics
FIbER opTIC CAbLE ATTEnuATIon FACToRS

Internal External
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Absorption Macrobends

Scattering End finishes

Table 1

1310 nm - both in the infrared - with the 
longer wavelength yielding less attenuation. 
Attenuation due to cable loss, connectivity, 
and so forth is measured in dB just as with 
copper cables. In typical A/V applications, 
fiber attenuation is likely to be a lesser factor 
of concern than system bandwidth. Unless 
your application calls for multi-kilometer 
transmission distances, fiber cable attenuation 
will be fairly insignificant within the whole 
installation picture compared to transmitter 
and receiver selection, as well as the quality of 
cable installation and termination. 

Installation practices for fiber cable must be 
closely adhered to for optimum performance. 
Like UTP cable, fiber cable manufacturers 
clearly specify handling and installation 
methods and practices. Inadvertent pinching 
of fiber may lead to micro-bending and 
cracking. Remember the fiber is glass! Cable 
bend radius directly impacts attenuation. The 
TIA 568 standard allows for 30 mm (1.18 in) 
bend radius minimum for two and four fiber 
multimode cables. 

The numerical aperture, NA, of a fiber cable is 
its maximum angle of acceptance for incoming 
light. This angle varies with the indices of 
refraction for the fiber core and its cladding. 
It would appear that having a large NA fiber 
is desirable; however, too high a numerical 
aperture allows for high order modes or more 
drastic reflections from the core into the 
cladding. Too high an NA results in light energy 
passing through the cladding; in other words, 
increased dispersion, energy loss, and lower 
bandwidth. 

Fibers with lower NA have increased 
bandwidth. Smaller NA requires more 
precise source-to-fiber alignment and 

precise termination. Historically, use of LED 
transmitters required the larger NA of the  
62.5 µm fiber. The power output and design 
of newer LEDs and VCSELs increase bandwidth 
performance using the smaller NA of the  
50 µm fiber.

Mismatched Fibers
What about mixed fiber installations? Let’s say 
you’ve encountered older 62.5 µm fiber in an 
application where the new portion of the install 
calls for 50 µm fiber. What is the impact of splicing 
two differing fibers? Would it work? 

Mixed singlemode to multimode connections are 
not recommended. However, the use of  
50 µm multimode fiber is increasing and 
displacing 62.5 µm cables in the U.S. While 50 µm 
is the standard in Europe, it is now recommended 
worldwide for all new installations. The 50 µm 
fiber typically has the higher bandwidth - perhaps 
3X that of 62.5 multimode - and is now deployed 
using VCSEL sources for Gigabit Ethernet and 10 
GE networks. 

Back to the question of mixed fiber installations… 
if a laser source is used with multimode cable, 
there is minimal insertion loss impact regardless 
of transmission direction; i.e. from larger core 
to smaller, and vice versa. In LED-based systems, 
mismatch transmission from a larger to smaller 
core has a larger insertion loss impact since the 
LED light wave uses all the core cross-section. 
Transmissions from 50 µm cable into 62.5 µm 
cable is less troublesome than the opposite. 50 
µm cable is considered compatible with 62.5 
µm systems. Pay attention to your insertion loss 
budget and consult the cable manufacturer for 
best results. 

Why the migration away from 62.5 µm in favor 
of 50 µm? The larger diameter core became 
popular early-on to support first generation 
Ethernet due to its larger numerical aperture and 
compatibility with the large spot size of LEDs. 
In addition, 62.5 µm cable provides a higher 
tolerance for connectorization and alignment. 
Adoption by IBM and AT&T led to wide use in an 
era when termination systems and LEDs were less 
advanced. Whereas today, characteristics of both 

are improved and standards bodies have evolved 
to 50 µm multimode cable for most all network 
applications save long haul high-speed backbones. 

Fiber Termination
Well, this has been just a little splice of fiber 
heaven. Today’s singlemode and multimode 
fiber cable menus list more flavors than Ben and 
Jerry’s®. Remember that fiber cable bandwidth 
is characterized in large part by the parameter 
MHz*km and that many grades of fiber are 
available depending on your data rate and 
transmission distance requirements. Fiber cable 
price is proportional to the MHz*km rating.  

We, as A/V system and equipment designers, 
all owe a debt of thanks to technical advances 
in fiber optic transmission components derived 
from the mother of inventive necessity: increased 
Ethernet data network speeds. While attempting 
to quell our hunger for higher speed networks, 
blazing speed serial digital chips and solid-state 
lasers are lowering the entry requirements to a 
new serial digital RGB graphics paradigm. The 
current network system installation trend is 
toward 850 nm VCSELs operating with 50 µm 
fiber for the cost conscious and 1310 nm VCSELs 
with 50 µm multimode or singlemode fiber for 
those needing the extra distance.

Our position on considering cable first in a 
project is no exception where fiber is concerned. 
The vast choices in fiber will help or hinder the 
performance of the best optical hardware. In 
upcoming installments, I’ll address connectivity, 
transmitters, and receivers. As always, each 
piece of the system contributes significantly to 
the overall system bandwidth and ultimately, 
performance.
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Custom GUIs
You Can Do It Too!

In the last installment of The IP Link - ExtroNews 17.2 pg. 14 - Extron’s custom GUI development 

service was introduced and it detailed the six simple steps to give us the information needed to 

customize our pre-developed GUI templates for your specifi c installation.  This service was developed 

to provide a graphically enhanced user interface for our MediaLink and System 5 IP products to 

customers that may not have the technical resources on hand to develop these solutions.  While 

discussing our GUI service with several dealers and users of our products we found that by looking 

closer at your organization, you may fi nd that you do in fact have the resources needed to create 

custom GUIs in-house or through an outside developer you already work with on other projects.

Extron’s graphical user interfaces were created 
to be functional, intuitive, and easy to use.  The 
GUI templates are based on our open source 
web based control philosophy. Anyone who 
can create or modify graphics, understand basic 
HTML and JavaScript programming, and has an 
understanding of what our MediaLink Controller 
and System 5 IP products can do should be able to 
create their own GUIs for these products. Do you 
think you could identify at least one person in your 
organization that has this ability? You probably 
can! Do you have a developer on staff or contract 
to create you company’s Website?  They can do 
it. Do you have an AV systems programmer or 
independent programmer available to you? They 
can do it too!  

With the internet being what it is today, many 
schools are offering the basic courses needed to 
create web pages.  You may have other individuals 
in your organization that you would not have 

previously considered creating an AV system user 
interface.

Our IP Link products have always supported this 
capability and based on the number of requests 
we have seen, more and more of you are learning 
how simple it is to implement your own user 
interfaces for the MediaLink and System 5IP 
products. 

Software Development Kit
In order to make it easier for a programmer to 
get started implementing these solutions, a free, 
Custom Web User Interface SDK - Software 
Developer’s Kit was created that contains fully 
functional examples of the MLC and System 5 IP 
web interfaces. It also details the commands 
and operations that are needed to enhance the 
functionality of the examples using Extron’s SIS 
- Simple Instruction Set commands from within a 
web page. We have created the base templates 

for the MLC 104 IP Plus, MLC 226 IP, and 
System 5 IP and also included many of the 
commonly used IRCM modules including the latest 
model, the CM-19AC for audio conferencing. 

A detailed guide to “getting started” is included 
that outlines instructions on loading and testing 
the base templates, how basic communication is 
handled by the system and we even include the 
Photoshop fi les for the template so you can modify 
them along with the HTML and JavaScript® to meet 
your exact requirements.  These same techniques 
can be used to develop Macromedia Flash based 
user interfaces or even integrate control of Extron’s 
IP Link based products into 3rd party applications. 
Similar methods were used to integrate Extron’s 
products into AMX’s Media Manager software.

So go ahead, hop on our Website, download 
the SDK and go at it!  You can fi nd it at 
www.extron.com/guisdk

GUI Templates using DVD GUI Templates using VCR
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Example 1: 20 Individual Power Supplies Example 2: Four PS 123 Power Supplies

The individual external power supplies that initially powered multiple rack-mounted Extron MTP - Mini 
Twister Pair receivers were replaced by four Extron PS 123s, in turn freeing up three rack units of space.

T E C H  C O r N E r

PS 123

PS 123 
Versatile Plenum Rated Multiple Output 12 Volt, 3 Amp Power Supply

Many A/V systems are likely to include a number of compact products, such as Extron VersaTools®, MTP - Mini 

Twisted Pair Series, MediaLink, and IP Link products. Typically, they each operate using a 12VDC power supply. But 

with several of them in a rack, each individually powered, the availability of electrical receptacles becomes an immediate 

issue. A power strip can easily solve the problem, but then there’s still the clutter of all the cables, adapters, and rack space 

necessary for these products.

This is where the new Extron PS 123 comes 
in. It’s a versatile problem solver that 
addresses the question of how to effectively 
power a number of Extron products in a 
system. The PS 123 is a compact, rack-
mountable 12 Volt, 3 Amp power supply, and 
can provide the power necessary for several 
devices as a neat, compact solution. 

Reduce Rack Clutter with a Single 
Power Supply
In a rack, a PS 123 replaces extraneous dangling 
wires and multiple power supplies by offering the 
capability to power several products at once. In 
doing so, the PS 123 also frees up valuable rack 
space that would or could have been occupied 
by an array of power supplies - see photos below.

Eight 12VDC outputs are provided on captive 
screw connectors. Therefore, you can easily 
run DC wiring from any output of the PS 123 
directly to each device. Using custom wiring 

lengths, you can achieve a clean, streamlined 
installation, and also remotely power any 
devices that a standard power supply otherwise 
would not reach. In addition to reducing rack 
clutter, an installation with the PS 123 reduces 
the number of possible points of failure and 
also simplifies troubleshooting.

Power Multiple Products 
Simultaneously
There’s no limit on the current that can be 
drawn through each individual output, as long 
as the total for all sources powered through 
the PS 123 does not exceed 3.0 amps. Since 
many compact Extron products require less 
than 0.3 amps, the PS 123 will provide ample 
power for at least eight devices in a system. 
Should the PS 123 ever be overloaded, LED 
indicators on the front and rear panels, shown 
as green under normal operating conditions, 
will illuminate red and the device will standby 
until it is reset.

An Ideal Choice for Pole-Mounted  
A/V Systems
The PS 123 is also an ideal choice when 
integrating a small A/V system installed 
near a ceiling-mounted projector, providing 
power to adjacent A/V devices via very short, 
inconspicuous DC wiring runs. To further 
streamline the installation, the PS 123, in 
combination with the optional Flexible 
Conduit Adapter Kit, can be hard-wired into 
the electrical run above the ceiling, so that 
no electrical receptacle will be necessary. The 
use of this conduit adapter kit also makes the 
PS 123 plenum-rated, so that it too can be 
installed above the ceiling.

Centralized Power in a Compact 
Device
The PS 123 is an economical problem solver 
that serves as an ideal complement to 
A/V systems with several compact devices. 
In addition to rack and above-the-projector 
equipment, the PS 123 can also power 
devices installed in a wall, such as a MediaLink 
Controller. This would easily address the 
challenge of powering in-wall products that 
require a 12 VDC power source.   
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T E C H  C O r N E r

need a plenum-Rated  
power Supply?
Extron’s new PS 123 Flexible Conduit Adapter 

Kit - part # 70-228-02 - allows the PS 123 

to be permanently installed in plenum 

environments. Plenum environments are 

typically associated with the area above a 

suspended ceiling but include any area utilized 

for air handling within a building or structure, 

including raised flooring. AC power is hard-

wired to the PS 123 with all wiring encased 

in flexible conduit. The PS 123, in conjunction 

with the Flexible Conduit Adapter Kit meets 

UL 2043 for smoke and heat release. Be sure 

to check local building codes to verify whether 

additional conformance requirements are 

necessary.

In many cases, the PS 123 can serve as the 
centralized power source for a number of 
products located throughout a room. The 
diagram below illustrates such an example, 
with the PS 123, mounted within the plenum 
airspace with the optional conduit adapter 
kit, powering six products. Two of them – the 
MTP R 15HD A and MTP R AV RCA twisted pair 
receivers – are located just above the projector. 
In addition, an MTP T AV AAP and two  
MTP T 15HD A AAP twisted pair transmitters, 
along with an MLC 104 IP Plus MediaLink 
Controller are remotely situated at the wall. 
This scenario allows for a clean, totally discreet 
installation without the use of a single AC 
adapter or even an electrical receptacle.

Summary
The Extron PS 123 provides several benefits 
as a compact, centralized source of power in 
many A/V systems:

•  Replaces the need for multiple 12VDC power 
supplies to power devices, reducing rack 
clutter.

•  Provides 3.0 amps total current output with 
no per-port current limitation.

•  As a source of centralized power, the PS 123 
reduces possible points of failure and 
simplifies troubleshooting.

•  Compact housing for installation in a rack or 
above a projector.

•  Using cut-to-length DC wiring, the PS 123 
can power remotely located devices, such as 
in a wall.

•  The optional Flexible Conduit Adapter Kit 
enables installation of the PS 123 within a 
plenum airspace, providing a fully discreet 
installation.
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Extron’s Award-Winning Web Site Keeps Getting Better 

Earlier this year our Web site took top honors at NSCA – National Systems Contractors Association 

Expo in a competition sponsored by Sound & Video Contractor magazine. Since then we have 

added further refi nements, based in part, from feedback and suggestions from users just like you. Our 

refi nements range from creating a dedicated Web site specifi cally designed for a PDA - Personal Digital Assistant or PDA 

mobile phone to adding the latest matrix switchers and product page links to our online Matrix Builder.  Below you will fi nd 

details on our Connectivity Confi gurator, Matrix Builder, MediaLink System Confi gurator, Extron mobile.com, and simplifi ed 

part number searching and direct-to-page navigation, all designed with ease of use and your productivity in mind.

Connectivity Confi gurator
Our popular Connectivity Confi gurator now 
includes MAAP – Mini Architectural Adapter 
Plates and frames in addition to the previously 
available AAP – Architectural Adapter Plates and 
HSA – Hideaway™ Surface Access Enclosures. 

The Connectivity Confi gurator is an interactive, 
drag-and-drop, online tool for designing 
and customizing architectural connector 
installations. After selecting the appropriate 
style and color of mounting frame, users can 
easily sort through the hundreds of connector 
options, and simply drag and drop their 
selections into place. New features include:

• Now incorporates MAAP frames and MAAPs
•  Save functionality – Save confi gurations for 

later recall and use
•  Export to Excel® – Export confi guration data to 

popular database format

To try the Connectivity Confi gurator, go to: 
http://www.extron.com/product/aapconfi g/
index.asp 

Matrix Builder
The Matrix Builder is an online software 
program that assists you in selecting the 
right matrix switcher for a specifi c A/V 
environment. Available 24 hours a day, 
7 days a week, this program takes your 
requirements and automatically gives you a 
list of specifi c Extron matrix switchers that 
fulfi ll all your specifi cations. The Matrix 
Builder is easy-to-use and conveniently 
provides pricing, so all the information you 
need is available at your fi ngertips. Our 
matrix switcher series are available with a 
variety of I/O confi gurations and features 
to meet the needs of different applications. 
With hundreds matrix switchers from 
which to choose, the  Matrix Builder 

program helps you select the best matrix 
switchers—high-performance, cost-
effective, and versatile—for your unique 
application.

The Matrix Builder now includes our latest 
switchers:
• CrossPoint 450 Series
• MAV Plus 64 Series
• MVX Series
• MMX Series
• HDXP Series

In addition, part numbers now directly link 
to product pages, when available, so that 
you can review the switcher’s key features, 
options, and specifi cations.

To read more about the Matrix Builder, see: 
http://www.extron.com/technology/archive.
asp?id=techtools0501 

Our Connectivity Confi gurator now includes MAAP - Mini Architectural 
Adapter plates and frames.

Our Matrix Builder now includes our latest switchers.
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MediaLink System Confi gurator
The MediaLink System Confi gurator is an online, 
drag-and-drop confi guration utility that allows 
you to “build” MediaLink systems using the 
Extron Web site. The dynamic, graphical user 
interface makes system customization easy. 
Only the available choices are shown as you 
build your system. Helpful wizards ensure that 
only valid systems are built and vital accessories 
are included. You begin designing your system 
by selecting one of the base systems to be 
customized. As you confi gure your system, a 
running price total and list of materials refl ects 
the changes in your system design. You can save 
system designs for later recall. Extron Dealers 
can order confi gured systems online through 
the Extron Dealer-only Web site. Best of all, the 
MediaLink System Confi gurator is available 24 
hours a day, seven days a week, absolutely free-
of-charge.

The latest updates to our MediaLink System 
Confi gurator include:

•  New speaker options – SI 26X Two-Way Open 
Back Ceiling Speakers

•  New source option available for MediaLink 
MLS Switching Systems – Laptop computer

•  Option to print system summary without 
showing Dealer pricing – Dealer login required

•  Generic source option – Users can select from 
available generic sources to illustrate system 
designs

To try the new options, go to: http://www.extron.
com/technology/archive asp?id=mlsysconfi g, 
login required. 

Extron Web site Goes Mobile: 
PDA Version Now Available @ 
mobile.extron.com. 
Have you even been on a job site, with a 
customer, or in the midst of designing a multi-
room A/V system and wished you could access 
the Extron Web site from your PDA – Personal 
Digital Assistant for a quick check on a product’s 
specifi cations, features or price? Well now, 
you can. We recently launched an optimized 
version of our Web site specifi cally designed with 
small fi le sizes – under 2K – for quick and easy 
download, viewing, and navigation using your 
PDA or PDA mobile phone.

From the Home page, you can login as a dealer 
or consultant, view the primary contact phone 
numbers, and select products from the familiar 
dropdown list. From the product Summary 
link, you can fi nd the familiar key information: 
product name and subtitle, description, key 
features, and part numbers. If you login you 
can also access your dealer price and the 
MSRP price. The Photo and Specs links provide 
access to product images and specifi cations 
respectively. Finally, the More link displays the 
product description, the full list of features, panel 
drawings and product diagrams.

To see for yourself how easy it is to access the 
Extron Web site from the convenience of your 
PDA or PDA mobile phone, go to http://www.
extron.com/mobile/index.asp and login.

Simplifi ed Part Number Searching 
and Direct-to-Page Navigation Now 
Possible on Extron.com
In response to your requests, we have further 
simplifi ed the information needed when searching 
for one of our products by part number. You no 
longer need to include the dashes between the 
numbers when entering the part number in the 
search fi eld. You can now enter either 6075701 
or 60-757-01, for example, in order to navigate 
directly to the YCS SW2 product page.

These are a few examples of the ongoing 
behind-the-scenes improvements we continue to 
implement to make sure that our award-winning 
Web site is up-to-date and easy to use. So the 
next time you visit our Web site, be sure to check 
out these user-friendly tools designed to save you 
time and money by fi nding right products for 
your specifi c applications quickly and effi ciently. 
Our S3 Sales and Technical Support personnel are 
available to assist you with your product sales or 
technical support needs.

Our MediaLink System Confi gurator now includes new 
speaker and source options.

With mobile.extron.com our product 
information is always at hand.
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Crosspoint 450 plus Series - new Larger Sizes
Ultra-Wideband Matrix Switchers with ADSP™ and IP Link for RGB and Stereo Audio

features 450 MHz (-3dB) RGB bandwidth, fully 
loaded, and includes such standard features 
as ADSP - Advanced Digital Sync Processing 
technology, IP Link Ethernet control and monitoring 
technology, audio output volume control, and 
redundant power supplies.

The Extron CrossPoint �50 Plus Series of 
Ultra-Wideband RGBHV matrix switchers is now 
available in larger sizes from 32x48 to 64x64. 
These matrix switchers are designed to meet or 
exceed the requirements of the most demanding 
high resolution computer-video and audio routing 
systems. Each CrossPoint 450 Plus matrix switcher 

Model Version description Part Number MSrP
Please contact an Extron Customer Support Representative for Information -- --

Extender AAp EX
VGA-QXGA Line Driver with Audio

The Extron Extender AAP is a one input, one 
buffered output line driver for sending VGA–QXGA 
high resolution video and audio signals up to  
250 feet (75 m) through high quality cable, such as 
the Extron MHR-5 Mini High Resolution Cable. The 
Extender AAP is designed to install into any Extron 
product that accepts a double-space  
AAP - Architectural Adapter Plate.

Model Version description Part Number MSrP
Extender AAP EX Black - 18" (46 cm) extended pigtails 70-147-72 $460

mAV plus Series - new Larger Sizes
A/V Matrix Switchers with IP Link®

The Extron MAV Plus Series of A/V Matrix 
Switchers is designed to suit the requirements 
of virtually any video or audio switching system. 
MAV Plus Series matrix switchers are ideal for 
a very broad range of video and audio routing 
applications, including command and control 
centers, and auditoriums, large residential 

Model Version description Part Number MSrP
Please contact an Extron Customer Support Representative for Information -- --

entertainment systems, and many other high-level 
A/V system designs. The MAV Plus Series now 
includes 32 new, larger models, in sizes from 32x48 
to 64x64, for virtually any standard analog video 
and audio signal routing application. 
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IPI 104 AAP

IPI 101 AAP

IpI 101 AAp & IpI 104 AAp
One- and Four-Button IP Intercom® Modules

room requires an MLC 226 IP MediaLink Controller
and an IPI 101 AAP or IPI 104 AAP intercom 
module. The included Extron HelpDesk™ software 
enables organizations to configure and manage IP 
Intercom system operations remotely. 

The MediaLink IP Intercom is an easy-to-use, two
way intercom system. The IP Intercom system
facilitates room-to-help desk or room-to-room
communications within a building or over great
distances using a standard local area or wide area
IP network. To deploy IP Intercom in a facility, each

Model Version description Part Number MSrP
One-button Versions
IPI 101 AAP Black 70-501-02 $590
IPI 101 AAP White 70-501-03 $590
IPI 101 AAP RAL9010 White 70-501-05 $590
Four-button Versions
IPI 104 AAP Black 70-502-02 $700
IPI 104 AAP White 70-502-03 $700
IPI 104 AAP RAL9010 White 70-502-05 $700

conference room. It features an integrated, 
dual-function control panel that is able to provide 
remote operation of a VCR and DVD player’s most 
commonly used functions. The controller also 
includes configurable backlit buttons for power and 
input source control and IP Link with GlobalViewer, 
a free Web-based asset management and remote 
control software application.

mLC 226 Ip dV+
Enhanced MediaLink Controller with IP Link and Integrated DVD and VCR IR Control

With the new MLC ��6 IP dV+ MediaLink 
Controller, both display and source control are 
provided on a single panel, standardizing the
control interface for all systems and making them
simple to use. Standardization also makes 
setup and maintenance easier to support. The 
MLC 226 IP DV+ is an enhanced control panel
for controlling A/V equipment in any classroom or

Model Version description Part Number MSrP
MLC 226 IP DV+ Black & White 60-600-82 $1,930

mLC 52 IR VC and mLC 52 RS VC
Basic MLC - MediaLink Controllers with IR, RS-232, and Volume Control

The volume knob of the MLC 52 IR VC and
MLC 52 RS VC enables direct control of our
MPA – Mini Audio Power Amplifiers for use with
projectors without a variable audio output. In
addition, the knob frees up two buttons to control 
up to four inputs or functions on the display.

The MLC 5� Series of MediaLink Controllers are
our most basic and economical control panels
for simple room presentation systems. These
controllers act as replacements for, or are used
in conjunction with, the handheld IR remotes that
come with video displays. Each model provides
users with only the essential buttons to operate
the system effectively, without risk of changing
advanced settings.

Model Version description Part Number MSrP
MLC 52 IR VC IR and Volume Control 60-745-02 $410
MLC 52 RS VC IR, RS-232, and Volume Control 60-745-12 $700

MLC 52 IR VC

MLC 52 RS VC
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mTp T 15hd A wm
MTP - Mini Twisted Pair Transmitter for RGBHV and Audio - One-Gang Wall Box

is wall mountable in any standard one-gang 
electrical box and is designed for sending signals to 
an MTP R 15HD A or MTP RL 15HD A receiver.

The MTP T 15Hd A WM twisted pair transmitter 
sends high resolution computer video and summed 
mono audio signals 600’ (180 m) or more over a 
single UTP cable, The transmitter is compatible with 
RGBHV, RGBS, RGsB component video, S-video, and 
composite video, as well as HDTV component video 
using bi-level or tri-level sync. The MTP 15HD WM 

Model Version description Part Number MSrP
MTP T 15HD A WM Wall Mount Version - Black 60-691-02 $480
MTP T 15HD A WM Wall Mount Version - White 60-691-03 $480

mTp T 15hd A AAp
MTP - Mini Twisted Pair Transmitter for RGBHV and Audio - AAP Version

MTP 15HD A AAP mounts in any Extron product 
that accepts a double space AAP - Architectural 
Adapter Plate and is designed for sending signals to 
an MTP R 15HD A or MTP RL 15HD A receiver.

The MTP T 15Hd A AAP twisted pair transmitter 
sends high resolution computer video and summed 
mono audio signals 600’ (180 m) or more over 
a single UTP cable, The transmitter is compatible 
with RGBHV, RGBS, RGsB component video, 
S-video, and composite video, as well as HDTV 
component video using bi-level or tri-level sync. The 

Model Version description Part Number MSrP
MTP T 15HD A AAP AAP Module - Black 70-558-02 $520
MTP T 15HD A AAP AAP Module - White 70-558-03 $520
MTP T 15HD A AAP AAP Module - RAL9010 White 70-558-05 $520 

mTp T 15hd A d
MTP - Mini Twisted Pair Transmitter for RGBHV and Audio - Decora® Version

The MTP T 15Hd A d twisted pair transmitter 
sends high resolution computer video and summed 
mono audio signals 600’ (180 m) or more over a 
single UTP cable, The transmitter is compatible with 
RGBHV, RGBS, RGsB component video, S-video, 
and composite video, as well as HDTV component 
video using bi-level or tri-level sync.  

Model Version description Part Number MSrP
MTP T 15HD A D Decora Version - White 60-798-03 $450.00

The MTP 15HD A D mounts in the included Decora-
style wall plate and is designed for sending signals 
to an MTP R 15HD A or MTP RL 15HD A receiver.
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Extron Institute

Tradeshows

Use the NEW Tweeker in your design and win a pair of Extron SI 28 Two-Way Surface Mount 

Speakers with 8” Woofer! Beginning with the Winter 2006 issue of ExtroNews, we will only be 

accepting Tweeker Contest entries based on the new Tweeker design. Email us a high resolution 

photo, a brief explanation of how you use the new Tweeker, and your contact information to: 

Tweeker@extron.com or send us your photo, explanation, and contact info to Extron Tweeker 

Contest, 1230 South Lewis St., Anaheim, CA 92805.

TwEEkER
CONTEST NEWS

SI 28
Surface Mount Speakers with 8" woofers

Nov 1-2 New Delhi, India
Nov 2-3 Anaheim, CA
Nov 6-7 The Netherlands
Nov 13-14 Washington DC
Nov 20 -21 The Netherlands

Nov 27-28 The Netherlands
Dec 6-7 Chengdu, China
Dec 11-12 The Netherlands
Dec 11-12 New York, NY
Dec 14-15 New York, NY

Nov 7-9 SATIS  Paris, France
Nov 15-17 Inter BEE  Makuhari, Japan
Dec 4-7 I/ITSEC  Orlando, FL
Dec 6-7 Govt. Video Technology Expo  Washington DC

Extron Electronics
1230 South Lewis Street
Anaheim, CA 92805


