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New Products 
InfoComm 2010

Extron Launches A/V Streaming, Videowall 
Processing, and HD Playback Products 

At InfoComm 2010, we showcased dozens of new products, including 

several in three key categories: A/V Streaming Over IP, High Definition 

Playback, and Videowall Processing. In each of these categories, we have 

launched complete hardware and software solutions for implementing systems 

that meet the needs of demanding applications. In addition to hardware and 

software, resellers will have access to a vast amount of valuable content, 

including detailed design guides, comprehensive training, and a wide range 

of ongoing customer support services. This article will provide an overview 

of the newest products in each category, as well as a preview of the content 

Extron is producing to support them. For more details, see the New Products 

section, starting on page 33.
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A/V Streaming Over IP
The word "streaming" is regularly applied 
to an incredibly wide variety of industrial 
and consumer applications where audio, 
video, and computer-based media are 
delivered over an IP network. Every day, 
IP streaming of audio and video used by 
government, industry, and consumers 
expands into new applications. Many of 
those applications face a stringent set of 
requirements for delivering high quality 
images in real time.

To meet those stringent application 
requirements, Extron recently launched 
the VN-Matrix™ Systems for streaming 
and recording high-resolution video, 
graphics, audio, and control signals 
over IP. Extron VN-Matrix™ encoders, 
decoders, and software work together 
to enable applications of any size, 
from simple point-to-point systems to 
those that require virtual switching of 
hundreds of inputs and outputs. VN-
Matrix Systems are also highly flexible, 
allowing distribution of signals across 
town or around the world in real time. 
They support existing cabling and 
network infrastructure and are ideally 
suited for governmental, corporate, 
medical, industrial, and entertainment 
applications. 

VN-Matrix Systems are available in 
two subcategories:

RGB/DVI over IP 
The VN-Matrix 200 Series encodes video 
or graphics sources at resolutions up to 
HD or WUXGA and decodes the content 
back to the original source resolution, 
utilizing Extron’s PURE3™ Codec, a unique 
wavelet-based compression technology. 
Digital audio can accompany the video 
content. The VN-Matrix 200 Series offers 
real-time performance and extremely 
low latency, making it ideal for remote 
collaborative use. It is popular for use in 
high level conferencing and signal routing 
and switching over IP networks.

SDI/HD-SDI Over IP
The VN-Matrix™ 300 Series encoders 
and decoders enable streaming of SDI,  
HD-SDI, and 3G-SDI video over IP 
networks. They produce excellent image 
quality at highly efficient bit rates with 
low latency. The VN-Matrix 300 System 
also utilizes Extron’s PURE3 codec, 
which exceeds many of the performance 
characteristics of existing compression 
formats and provides exceptionally 
robust protection against network 
errors, making it ideal for quality-critical 
applications, including:

Control Rooms: For surveillance, 
command and control, and monitoring

Training and Education: For real-time 
visualization and simulation environments

Contribution & Collaboration: For 
broadcast, post-production, scientific, 
military, product design, medical, and oil 
& gas

VN-Matrix 200
DVI & RGB Video Over IP Encoders & Decoders

VN-Matrix 300
SDI, HD-SDI & 3G-SDI Over IP  
Encoders & Decoders

The Extron PURE3™ 
Compression Codec

The PURE3 codec was developed for 

use in IP streaming solutions to deliver 

performance that could not be fulfilled using 

existing video compression technologies. 

The PURE3 codec targets very high image 

quality, low latency, low bit rate, and 

reliable delivery on error prone networks, 

then delivers all of these qualities together. 

Existing compression technologies target 

specific product applications. Such 

targeting sacrifices one or more of the 

qualities delivered by PURE3. For example, 

a low bit rate is targeted in one product, but 

at the expense of latency and vulnerability 

to errors. Another product is positioned to 

deliver very high quality and low delay, but 

at the cost of high bit rates. All IP streaming 

products must address the fact that 

networks drop packets. The most common 

method of dealing with this is applying 

forward error correction. This adds latency 

and bandwidth overhead, which makes 

fulfilling real-time applications difficult.

The Extron PURE3 codec is designed 

for very high quality video and computer 

graphic streaming applications that require 

very low delay supporting interactive 

communication. The PURE3 error 

concealment system eliminates the need 

for error correction or the implementation 

of high-cost, high QoS – quality of service 

networks. Through a unique combination 

of technologies, the PURE3 compression 

codec addresses the challenges of A/V 

streaming applications where interactive, 

real-time communication is required.
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High Definition Playback 
Extron offers two new video  players 
for digital cinema quality playback. 
The JMP 9600 HD and JMP 9600 2K 
Two-Channel JPEG2000 Players are 
ideal for entertainment and commercial 
applications where superior image quality 
is critical to the audience experience. 

The JMP 9600 players can be used 
to provide 2D and 3D playback of 
JPEG2000 format files and are ideal 
for entertainment and commercial 
applications where superior image quality 
is critical to the audience experience. 
Sharp and vivid images are assured with 
the JMP 9600’s JPEG2000 playback at 
up to 250Mbs.

The JMP 9600 offers two playback 
channels providing additional capabilities 
and value. The two channels can be 
independently controlled or they can be 
synchronized for super-wide screen or 3D 
displays. 

Superior JPEG2000 Compression
JPEG2000 compression is an excellent 
choice for high resolution image 
playback. 4:4:4 color sampling and 12-
bit color depth provide fine granularity 
and minimal contouring. This is an 
improvement over MPEG, which is limited 
to 8-bit color depth. JPEG2000 was 
chosen by the digital cinema industry as 
the best option for film replacement in 
commercial cinema presentations.

JMP 9600 2K System Synchronization
The JMP 9600 2K features genlock 
input and linear time code LTC for 
synchronization with external equipment 
and other JMP 9600 2K units. 
Multiple JMP 9600 2K units can be 
synchronized together for multi-display 
presentations or to create 4K resolution 
playback.

Front Panel with Confidence Monitor
The front panel provides transport 
controls, a variable speed shuttle knob, 
and a color LCD that displays the user 
interface, as well as any video being 
played. A special “blend” feature allows 
the operator to superimpose the user 
interface on top of the moving video 
background for simultaneous viewing.

Web Browser Access and JPEG2000 
HD Software Encoder
A Web browser can be used to access 
all video clips, manage playlists, control 
playback and transport of the current file, 
setup, and system configuration.

Also, a JPEG2000 HD software encoder 
is included with each player. Create 
sequential frames in Final Cut Pro, 
Adobe Premier, or your favorite editing 
tool and use the software encoder to 
create JPEG2000 files. This software 
supports TIF, MBP, TGA, CIN, PNG, and 
DPX sequential frames and two channels 
of audio. Upgrade to the 2K Professional 
software to support 16-channel 
audio encoding, as well as multi-core 
processors, and render farm support for 
significantly improved rendering speed.

JMP 9600 2K
Two-Channel JPEG 2000 HD Video Player

Quantum™ Connect
Videowall Processing System

Streaming A/V Over  
IP Design Guide

A/V streaming technologies have been 

around for over a decade, yet only 

recently has video streaming evolved 

to the point where it is usable by the 

professional A/V industry. We designed 

the Extron A/V Streaming Design Guide 

as an educational resource aimed at 

familiarizing A/V professionals with the 

technologies, challenges, and potential 

applications of A/V over IP streaming. 

Inside you’ll find an educational 

overview of the nature of video and 

graphics as well as discussions on the 

various compression technologies and 

critical network issues. You will also find 

detailed system designs constructed 

from real-world applications utilizing 

Extron A/V streaming solutions.

H.264 Technology Preview

At InfoComm 2010, Extron presented a  

technology preview of their upcoming 

systems for streaming high resolution 

video and audio using the H.264 video 

compression standard.
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Multi-graphic Videowall 
Processing
Taking multi-image processors to 
the next level, Extron is introducing 
the Quantum™ line of multi-graphic 
videowall processing systems. These 
high resolution videowall processors 
feature highly scalable input, output, 
and windowing capabilities.
Both the Quantum Elite and Quantum 
Connect are card cage designs that 
support various combinations of 
12-input video cards, dual DVI or RGB 
input cards, and dual DVI-I output 
cards. They can display up to 126 
windows per dual output card and 
feature a dedicated high-bandwidth 
video/graphic bus, maintaining high 
real-time performance even under 
heavy loading.

The Quantum Connect features eight 
slots and can accommodate up to 84 
video inputs or 14 DVI/RGB inputs or 
14 outputs, depending on the input 
and output card configuration. The 
Quantum Connect is shipped with a 
fixed I/O configuration, specified at 
time of ordering.

The Quantum Elite, designed for larger 
videowall systems, is available in 15-
slot and eight-slot models. The 15-slot 
version supports up to 168 video or 28 
DVI/RGB inputs, and up to 28 outputs. 
The Quantum Elite can be expanded 
by adding input and output cards, or 
by cascading multiple card frames to 
accommodate display arrays of more 
than 28 screens. 
In addition to the input cards, the 
Quantum Elite supports hundreds of 
additional RGB or DVI inputs streamed 
over IP networks from Extron QGE-100 
Quantum Graphics Encoders. The  
QGE-100 captures RGB or DVI 
computer-video images and streams 
them to Quantum™ Elite videowall 
processors. It is ideal for capturing 
text or data displays, or graphics with 

medium to low motion. 
Lossless compression applied in the  
QGE-100 enables the capture and 
interfacing of hundreds of computer-
video inputs to the Quantum Elite, 
using low network bandwidth while 
preserving image quality.

These high performance, highly 
versatile multi-graphic videowall 
processing systems will offer new 
opportunities for our customers to 
design and integrate A/V systems 
in command and control centers, 
network operation centers, and many 
other public display environments that 
typically include large-array videowall 
systems. Extron offers dedicated 

QGE-100
Quantum Graphics Encoder

Quantum™ Elite
Scalable, Expandable Videowall  
Processing System

commissioning services for Quantum 
videowall processing systems, in 
which Extron experts work closely with 
customers, starting from the system 
design phase, through installation and 
on-site training.

Visitors to the Extron booth at 
InfoComm 2010 experienced working 
product demonstrations, informative 
presentations, and training on many 
exciting new products, as well as a 
special sneak-peek at technologies we 
are developing for the future. These 
new product categories represent a 
big step forward as we continue to 
bring new solutions to market.
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The A/V Industry’s First ENERGY STAR® 2.0 Qualified Amplifiers
Extron's New Family of Highly Efficient, High Performance Audio Amplifiers

We are pleased to lead the industry with the first ENERGY STAR qualified audio power amplifiers for professional 

A/V applications. The MPA 401 Mini Power Amplifier and the XTRA Series of Power Amplifiers meet the 

ENERGY STAR 2.0 specification for audio/video products. ENERGY STAR 2.0 is a recent revision to the original 

audio/DVD spec, which has been expanded to include qualification for commercial as well as consumer A/V products. 

Extron ENERGY STAR qualified 
amplifiers feature highly efficient 
amplifier designs with considerably 
lower power consumption than 
competitive models. They can offer 
significant long term energy savings 
for your customers looking to reduce 
operating costs, achieve overall energy 
efficiency goals throughout their 
facilities, and promote sustainability 
through a reduction in the consumption 
of natural resources for producing 
energy.

Amplifiers, along with displays, are a 
major source of energy consumption in 

an A/V system. Furthermore, amplifiers 
are often left continuously powered on 
around the clock, whether or not they’re 
in use. A/V systems with inefficient 
audio amplifiers can therefore be a 
significant power drain for facilities, 
which leads to considerable energy 
costs.

With this in mind, we designed the MPA 
401 and the XTRA Series for low energy 
usage that meets ENERGY STAR 
qualification requirements. This allows 
our products to carry the ENERGY 
STAR label, making them easily 
identifiable as energy efficient products. 

What is ENERGY STAR?
ENERGY STAR is a program of the 
U.S. Environmental Protection Agency 
and the U.S. Department of Energy 
that encourages consumers and 
businesses to save money and protect 
the environment through reduced 
power consumption. ENERGY STAR is 
a voluntary labeling program designed 
to identify and promote energy efficient 
products to reduce greenhouse gas 
emissions. Initially introduced to 
identify energy efficient computers and 
monitors, the program has since been 
expanded to include major appliances, 
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T h e  A / V  I n d u s t r y ' s  F i r s t  E N E R G Y  S TA R ® 2  . 0  Q u a l i f i e d  A m p l i f i e r s   — continued

office equipment, lighting, home 
electronics, and more. The ENERGY 
STAR label can also be applied to new 
homes and commercial and industrial 
buildings.

ENERGY STAR for 
Audio/Video
The ENERGY STAR 
specification for 
audio/video products 

made its debut with version 1.0 that 
covered various consumer devices, 
including CD and DVD players, A/V 
receivers, preamplifiers, and amplifiers. 
Displays are covered under a separate 
specification. Version 1.0 called for 
products qualified under the program 
to have a standby mode with power 
consumption less than or equal to  
1 watt.

The Extron XTRA Series XPA 1002 
and XPA 2001 power amplifiers were 
designed to meet ENERGY STAR 
qualification requirements for version 
1.0. For these amplifiers, standby mode 
is engaged automatically after a period 
of inactivity. This actually exceeded the 
ENERGY STAR 1.0 specification since 
automatic standby was not required.

ENERGY STAR Version 2 .0 and 
Commercial A/V Products
Extron consulted with the EPA in 
drafting version 2.0 of the ENERGY 

STAR specification, which was 
dramatically expanded to include 
commercial as well as consumer 
A/V products. In November 2009, 
version 2.0 was officially released. 
Requirements for power consumption 
were enhanced to include criteria for 
idle and full operation modes in addition 
to standby. For Extron, the significance 
of version 2.0 was that it immediately 
allowed us to provide ENERGY STAR 
qualified amplifiers for commercial 
applications. These amplifiers were 
already designed to meet the new 
requirements before version 2.0 was 
released.

Version 2.0 applies to a wide range 
of commercial and consumer A/V 
products that include DVD players, 
Blu-ray Disc players, power amplifiers, 

preamplifiers, powered speakers, and 
more. Products that are not covered 
by this version include displays, 
cable or satellite receivers, DVRs, 
computers, media servers, home and 
building automation systems, and 
videoconferencing systems.

Extron ENERGY STAR Qualified 
Amplifiers
Extron power amplifiers that have 
earned the ENERGY STAR form a 
complete family of mono, stereo, 
and multi-channel power amplifiers 
for a wide range of applications from 
classrooms and boardrooms to 
multi-purpose rooms, auditoriums, 
and open spaces. They meet all of 
the requirements for ENERGY STAR 
qualification for commercial A/V 
products, including an auto power-

XPA 2003C

Model Description

40 Watts

MPA 401-70V 70 V Mono Power Amplifier - 40 Watts

200 Watts

XPA 1002 Stereo Power Amplifier - 100 Watts Per Channel

XPA 2001-70V 70 V Mono Power Amplifier - 200 Watts

XPA 2001-100V 100 V Mono Power Amplifier - 200 Watts

400 to 800 Watts

XPA 2002-70V 70 V Two Channel Power Amplifier - 200 Watts Per Channel

XPA 2003C-70V 70 V Three Channel Combo Power Amplifier - 200 Watts Per 

Channel

XPA 2004 Four Channel Power Amplifier - 200 Watts Per Channel

Table 1: Extron ENERGY STAR Qualified Amplifiers
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XPA 2004

down feature that engages standby 
mode after inactivity, and consume less 
than 1 watt of power. These amplifiers 
also offer at least 55% and up to nearly 
60% operational efficiency, or up to five 
times that of competitive models. 

Why Use Extron ENERGY STAR 
Amplifiers?
These are the first amplifiers in the 
pro A/V industry to have earned the 
ENERGY STAR for the version 2.0 
specification as it applies to audio/
video products. This means that system 

designers can now specify these 
amplifiers for their projects knowing that 
they’ll be compatible in facilities with 
“green” objectives, including energy 
efficiency and sustainability. The visibility 
of the ENERGY STAR logo on our 
products will also make it easier for you 
to recommend them to your customers 
when it comes to meeting their desires 
to save energy and respond to the need 
to be more environmentally conscious.

Saving on energy costs is just one of 
several aspects of reducing the cost of 

ownership with our products. Extron 
energy efficient amplifiers include many 
design features that can help you and 
your customers save money in other 
ways. For example, they generate much 
less heat than competitive models, 
which can further lower energy costs 
since less rack and room cooling is 
required. See the next page to learn 
more about how our ENERGY STAR 
amplifiers can reduce long-term cost of 
ownership.

Conventional Amplifier at 1/8 Power  Extron XPA 1002 at 1/8 Power

IR photography demonstrates how cool the XTRA Series operates compared to similar power amplifiers, lowering energy costs associated with cooling 
equipment racks.
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Extron XTRA Series Amplifiers Reduce Cost of Ownership
Here are several ways the Extron family of energy efficient power amplifiers help you save money in the long run:

Reduced shipping costs – The XTRA Series amplifiers weigh as little as one fourth as much as competitive models. They employ 
lightweight, energy efficient power supplies and do not require fans or heavy toroidal transformers. For this reason, they are also 
housed in much smaller enclosures. These factors translate to savings in shipping costs for the XTRA Series. For example, the 
XPA 1002 features an enclosure one-quarter the size of a competitive 2U, 19 inch (48 cm) wide model, and is also one-fourth the 
weight. As a result, the estimated cost to ship the XPA 1002 overnight from our headquarters in Southern California to the mid-
western U.S. is nearly 50% less than the competitive model.

Reduced power consumption – On an annual basis, an XTRA Series amplifier will consume 75% less power than a similar power 
amplifier that runs inefficiently and does not include a standby mode. For every four amplifiers installed within a facility, the XPA 1002 
will save about 1.2 megawatt-hours of consumption annually, translating to a yearly cost savings of $175.

Reduced cooling costs – XTRA Series amplifiers generate little heat and do not require fans. In comparison, competitive power 
amplifiers typically produce enough heat to require internal fans, and also forced air ventilation in a rack. In a small A/V control 
room with a full rack of amplifiers, all running continuously around the clock, it is likely that the ambient temperature will have to 
be maintained as well through air conditioning. XTRA Series amplifiers run much cooler than conventional amplifiers, and can be 
installed in credenzas and other spaces where amplifiers normally would not be placed due to limited air circulation. They can be 
sufficiently cooled by the ambient temperature and air flow within the room, substantially reducing the need for forced air circulation.

Less rack space required – With smaller enclosures and less heat generated, installation of XTRA Series amplifiers will require less 
rack space than other amplifiers. The XPA 1002, for example, fits within a rack space one-fourth the enclosure size of a competitive 
model. Furthermore, many amplifiers have vents on the upper and lower panels, and require adequate space above or below for 
ventilation. Because the XPA 1002 runs cool and does not require ventilation, up to four of them can fit into the same space required 
for a competitive model.

MPA 401

T h e  P ro  A / V  I n d u s t r y ' s  F i r s t  E N E R G Y  S TA R ™  A m p l i f i e r s   — continued
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Extron First US Manufacturer to Receive Energy Efficiency 
Certification for PS Series Desktop Power Supplies and  

XTRA Series Power Amplifiers

UL Environment Launches Energy Efficiency  
Certification Program

Traditionally, A/V manufacturers tested and certified their own products against domestic and international energy efficiency 
standards. However, there was nothing in place to allow a manufacturer to prove a product’s superior energy performance. With the 
introduction of the EEC – Energy Efficiency Certification program by UL, Inc., a manufacturer can substantiate its energy efficiency 
claims by using this trusted third-party organization.

At Extron, we design and test our products to the highest standards available for reliability and performance. Taking the extra step 
of having UL test our products for energy efficiency ensures that the designs stand up to the intense scrutiny of these industry 
regulatory leaders. After completing the testing of our PS Series Desktop Power Supplies and XTRA Series Power Amplifiers, UL 
confirmed that we are the first US-based manufacturer to receive Energy Efficiency Certification.

Earning Energy Efficiency Certification
The EEC program service verifies product compliance with a broad range of energy efficiency standards and regulations. UL 
Environment, a wholly owned subsidiary of the globally respected Underwriters Laboratories® Inc., tests and certifies a product based 
on standards established by EPA ENERGY STAR® specifications, Natural Resources Canada, and the California Energy Commission, 
among others. The EEC testing process requires that one or more samples of the product and all pertinent efficiency data from 
the manufacturer’s testing be sent to a UL Environment facility. Also, the manufacturer is required to review and acknowledge UL 
Environment’s final certification requirements, protocols, and methodology before EEC testing can begin.

Once UL Environment qualifies a product, it is listed on their Web site, www.ulenvironment.com, and the EEC mark is placed on the 
product and its packaging. The EEC mark, consisting of the UL Environment leaf logo encapsulating the UL initials and including the 
words Energy Verified, signifies that a product has met a wide variety of stringent regulations. Products with the EEC mark can be 
cross-checked against the Web site listings to verify energy efficiency and performance in accordance with environmental and industry 
standards. This certification provides additional credibility to a product’s energy efficiency claims. We are proud to be the first company 
in the United States to earn UL Environment’s Energy Efficiency Certification for our PS Series Desktop Power Supplies and XTRA 
Series Power Amplifiers.
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USP 507  
A Universal Signal Processor for Integrating Digital and Analog Video

The USP 507 is our newest “all in one” signal processor that combines switching, scaling, video transcoding, and conversion 

between digital and analog video formats. It is the successor to the USP 405, our longstanding and popular Universal 

Signal Processor that provided various conversion and compatibility solutions for analog video and SDI. The USP 507 shares 

the same, compact 1U enclosure of the USP 405, but is a completely new signal processor that incorporates several new 

features and enhancements.

Perhaps most notably, it offers digital 
and analog inputs and outputs including 
DVI and HD-SDI, providing the flexibility 
and versatility you now need to integrate 
digital alongside analog video. The USP 
507 adds updated, high performance 
video processing, an MTP Twisted Pair 
output, and digital-to-analog video 
conversion. Models are available for 
analog-to-digital video conversion and 
for providing a scan-converted output. 
All of this, together with an integrated 
seven-input switcher, make the USP 507 
ideal as a single, central component for 
switching and signal conversion in many 
A/V systems.

Incorporate Digital and Analog Video 
Devices
In small to medium-sized installations, the 
USP 507 can address the challenge many 
integrators are now facing: integrating 
digital and analog video devices within a 
single A/V system. The USP 507 offers 
the essential “bridge” for successfully 
integrating digital and analog video 
signals by converting and scaling these 

different input formats to one high quality 
output signal. This eliminates the need 
to provide separate signal paths to the 
display, minimizing the cost of cabling 
and installation, while maximizing picture 
quality and switching performance.

The USP 507 comes standard with 
analog standard definition, RGB, and 
HDTV inputs, along with DVI. There is 
also the option to add an SDI/HD-SDI 
input. For the outputs, the USP 507 offers 
two high resolution analog connections 
and a third on Extron MTP Twisted Pair. 
A fourth output is also available and can 
be configured for DVI, HD-SDI, or scan-
converted video output. With digital and 
analog video compatibility for both the 
inputs and outputs, the USP 507 provides 
substantial flexibility in converting between 
various digital and analog formats.

This flexibility makes the USP 507 
particularly useful in applications where 
newer, digital video devices need to 
be brought into legacy analog-based 
systems. For example, newer laptops 

with DVI, HDMI, or dual mode DisplayPort 
outputs can now be used with displays 
and projectors equipped only with 
RGBHV or VGA inputs. The USP 507 
also allows devices with analog RGB 
or HDTV outputs to be integrated into 
a DVI-based system. Furthermore, this 
versatile processor can be used to 
provide conversion between SDI/HD-SDI 
and RGB, YUV, or DVI signals so that 
integrators for rental and staging and 
other applications can bring professional 
HD cameras and other SDI-based 
equipment into systems that otherwise do 
not support SDI, or connect to displays 
and other equipment without SDI inputs.

A One-Box Solution for System 
Integration
The integrated seven-input switcher 
can sufficiently meet source switching 
needs for small to medium-sized 
installations, providing three high 
resolution RGB or HDTV and two 
standard definition inputs for analog 
video, plus DVI, and optionally, SDI/
HD-SDI. We’ve also added a feature 
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called Auto Input Format Detection 
so that you won’t have to set up each 
of the high resolution analog inputs 
separately. Simply connect your sources 
to these inputs, and the USP 507 will 
automatically detect the incoming video 
format and provide the appropriate 
video processing.

If you’re going to be using the  
USP 507 in a larger system to provide 
signal processing on the back end of 
a matrix switcher, Auto Input Format 
Detection will allow you to route RGB 
and HDTV to a single matrix switcher 
output that the USP 507 can then 
automatically detect. The high resolution 
5-BNC, RGBHV input also accepts 
480i component video, S-video, and 
composite video, so if you’re combining 
standard definition and high resolution 
video on the same matrix switcher, Auto 
Input Format Detection can save up to 
four matrix switcher outputs, potentially 

allowing you to select a smaller matrix 
switcher for the installation to save 
money and reduce rack space. 

The USP 507 includes high 
performance, 30-bit video processing 
that performs all necessary scaling and 
signal conversion, yielding a single, 
high quality output for the display. It 
offers 81 selectable output rates up to 
1920x1200, including HDTV 1080p/60, 
2048x1080, and other common and 
uncommon resolutions to ensure 
compatibility with the latest as well as 
legacy displays. The scaling engine also 
delivers high performance upscaling 
and downscaling of high resolution RGB 
signals, optimizing them for displays 
whose native resolution does not match 
that of the signal. For HDTV 1080i video, 
the USP 507 includes advanced, motion 
adaptive 1080i deinterlacing to deliver 
optimized, HD video when you need a 
high quality progressive-scan output.

The four simultaneous outputs avoid the 
need for additional signal distribution 
in systems with multiple displays. In 
addition to the two high resolution analog 
outputs, an Extron MTP Twisted Pair 
output can be used to drive a display in 
a remote location. Twisted pair can also 
be an appealing option if the USP 507 is 
being used in a large environment such 
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as an auditorium or ballroom, and for 
rental & staging integrators due to the 
low cost and convenience of running 
twisted pair. In addition to DVI or HD-SDI, 
the fourth output can be configured 
for scan-converted video. This option 
can be applied to provide standard 
definition video for recording, while the 
other outputs continue to provide high 
resolution video for the primary display.

Enhance System Operation and 
Presentations
The USP 507 is equipped with 
several features that can streamline 
system operations and enhancement 
presentations. In applications where 
laptops and other A/V sources are 
frequently switched out, Auto Input 
Memory provides the convenience of 
automatically storing picture and image 
settings to a preset, based on the 
incoming signal format. Whenever a new 
source is connected to the USP 507 
and a video signal corresponding to a 
stored preset is recognized, the picture 
and image settings are automatically 
recalled. Having several presets stored 
under various video rates will likely avoid 
the need for manually adjusting picture 
settings when connecting new input 
sources. This yields a convenient and 
friendly experience for the end user. 

Whenever a new VGA or DVI source is 
introduced into an A/V system, successful 
exchange of EDID - Extended Display 
Identification Data between the source 
and destination ensures proper image 
display. However, problems may arise 
with EDID communication due to various 
incompatibility issues between devices. 
Additionally, in RGBHV-based systems, 
EDID simply cannot be transmitted from 
a VGA source. The USP 507 includes 
EDID emulation on all VGA 15HD and 
DVI inputs and provides EDID exchange 
with the connected video source, 
generating EDID data based on a selected 
resolution and refresh rate that match 

the requirements of the display. EDID 
emulation allows proper communication 
with the video source so that it reliably 
generates the best usable format.

For enhancing presentations, 
the USP 507 offers glitch-free switching 
between sources, with a choice of cut 
or fade-to-black transitions. Glitch-free 
switching gives a professional look and 
feel to presentations without visual jumps, 
glitches, and distortion when switching 
between computer and video sources.

A PIP - picture-in-picture feature allows 
for displaying a video source within an 
RGB image, and vice versa. PIP controls 
are accessible via a button on the front 
panel. Several preprogrammed window 
configurations are available with fully 
adjustable PIP window position and size.
The USP 507 can easily be integrated 
with an Extron audio switcher to tie audio 

and video switching for the system. An 
RS-232 serial loop-through port allows 
RS-232 commands to be passed on to 
the switcher.

A Universal Video Processor That’s 
Flexible and Adaptable
The USP 507 is a high performance, 
versatile Universal Signal Processor for 
bringing together digital and analog video 
sources, and providing signal conversion 
capabilities between various digital and 
analog video formats. The integrated 
seven-input, multi-format video switcher 
makes the USP 507 ideal for many 
small to medium applications, as well as 
rental and staging. In addition to multiple 
format compatibility and conversion, 
the USP 507 also offers several features 
that add to its versatility, including four 
simultaneous outputs, Extron MTP 
Twisted Pair output, Auto Input Memory, 
EDID emulation, and glitch-free switching.

U S P  5 0 7   — continued
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TLP 350MV MLC 226 IP

New Extron Control Associate Certification Program

In today's competitive market, it's important to keep pace with advances in technology by gaining new skills and 

demonstrating your expertise to potential customers. To help you accomplish these goals, we recently launched the 

Extron Control Associate education and certification program.  This new program is ideal for individuals who are required to 

install, configure, operate, and troubleshoot A/V control systems, including design engineers, system integrator installers, 

system integrator project managers, control system programmers, and sales professionals.

The Extron Control Associate 
certification program is designed to 
provide recognition to individuals who 
understand the best practices for 
planning, designing, and implementing  
a complete configurable control 
system. The educational components 
of this certification build on our popular 
Extron A/V Associate certification 
which includes intensive training on A/V 
technologies, products, and applications. 

How Do I Earn Extron Certification? 
Extron certification is earned through 
successful completion of a series of 
online or instructor-led training courses. 
Classroom  instruction is conducted at 
Extron’s world-class training facilities in 
Anaheim, California and Raleigh, North 
Carolina, as well as other locations 
throughout the United States. Follow 
these simple steps to get started:

 1.    Visit the Extron Training Web Site at 
www.extron.com/training for valuable 
information and instructions, including 
complete certification descriptions, 
prerequisites, and course outlines. 

 2.  Contact an Extron Customer Support 
Representative at 1-800-633-9873 to 
get signed up. 

3.  Complete the necessary Coursework 
and Exam - Online courses can be 
started any time and you’ll have 90 
days to complete them. The training 
calendar will help you find instructor-led 
courses and certification exams in your  
local area.

How Do I Maintain My Certification?
Each certification offered by Extron 
requires ongoing maintenance. You will be 
given an opportunity to keep 
up-to-date and stay certified 
on the latest technologies. 

Online Transcript 
Verification
Your Extron Training ID and 
last name can be used to 
allow potential customers 
and employers to verify 
your Extron training and 
certification online.
Extron certification enables 
our resellers to validate 
their skills and demonstrate 

proficiency in the latest A/V technology 
and solutions. The new Extron Control 
Associate Certification program is just the 
next step in our ongoing commitment to 
develop and deliver education, training, 
and certification programs that help you 
meet the needs of your specific market.

For complete details on achieving, 
maintaining, and verifying Extron training 
and certification, visit  
www.extron.com/training

Extron Configurable Control 
Training and Certification Path

A/V 
Associate • Video Fundamentals

• Audio Fundamentals
• Control and Networking Fundamentals 
• Extron products and tools

Extron 
Control 

Associate
• Control Systems best practices 
• Global Configurator for MediaLink®

• GUI Configurator using TouchLink™ Templates
• Global Configurator for TouchLink

Extron 
Control 

Specialist
• Advanced control system concepts 
• User Interface best practices 
• GUI Configurator layouts from scratch 
• Configuration of GlobalViewer® Enterprise
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Extron Software Roadmap Now Online

Each Extron software application is designed to support and simplify the process of configuring, monitoring, controlling, and 

managing A/V systems. We are committed to providing a complete suite of software applications with the features users 

need most to accomplish their goals. Our software development team works diligently to make continuous improvements 

in every application, based primarily on feedback we receive from our resellers and end users. To keep you informed about 

planned software updates and enhancements, we have recently launched the online Extron Software Roadmap. You can 

view the Software Roadmap anytime at www.extron.com/roadmap. Here’s a preview of the latest plans we have for 

enhancing our current software applications and for adding new ones.

Global Configurator 4 .0
Current v3 .0 .3 Released Feb 2010
Global Configurator is a simple-to-use, 
yet comprehensive software application 
that allows non-programmers to 
configure a wide range of Extron IP 
Link-enabled control products. It 
provides an integrated environment for 
defining A/V control system functionality 
from an easy-to-use graphical user 
interface. It’s simple enough to use to 
configure a single room controller, yet 
powerful enough to facilitate building a 
Web-based resource management and 
remote monitoring system for hundreds 
of A/V devices in multiple locations.

Planned v4 .0 Release Q4 2010
New features will include:
•  Conditional Logic – Increased 

control system flexibility by allowing 
button operations to be reliant on user 
defined conditions.  

•  Box-to-Box Communication – 
Controller grouping allows multiple 
control processors to appear as a 
single controller to a system for more 
sophisticated designs.  

•  Controller Cloning – Ability to 
copy attributes of a single controller 
configuration to other controllers; 
speeds up configuration of large 
installations with many similar rooms. 

•  Virtual TouchLink – The GUI of a 
TouchLink touchpanel can be viewed 
using a web browser for remote 
access and system verification. 

GUI Configurator
Current v1 .0 .1 Released Dec 2009
GUI Configurator is an intuitive design tool 
that makes creating and maintaining Extron 
TouchLink™ touchscreen user interfaces 
easy, even for those without graphic 
design skills. Getting started is fast and 
simple with ready-to-use design templates, 
or start from scratch and build your own 
layout using our comprehensive software. 
The touchscreen design templates are 
fully customizable and matched carefully 
to popular A/V system applications. In 
many cases, all the input sources, display 
control, and environmental settings are 

already in place. Each template includes 
complete, detailed documentation of 
its application and capabilities. If any 
modification is required, GUI Configurator 
software’s user-friendly, drag-and-drop 
interface makes adding or removing a 
source or other element a snap.

Planned v1 .1 Release Jun 2010
New features will include:
•  Template-based Workflow – Template 

and style wizard allows users to visually 
select the template and style for their 
project.  

Global Configurator 4.0 will make it easire to configure larger, more complex systems.
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•  Creation of Modal Pages – A window 
that hovers over the control interface and 
asks the user to acknowledge or decide 
something before continuing.

•  Improved Verification Process – 
Detect and identify the precise location 
of configuration errors within a user 
interface design.

•  Productivity Enhancements – Added 
the capability to zoom in and out for 
design and verification purposes, and 
more efficient button ID rules.

GlobalViewer Enterprise
Current v1 .1 .2 Released Feb 2010
GlobalViewer® Enterprise server-based 
software is the next step up for managing 
larger A/V installations. It provides 
an easy upgrade path for existing 
users of Extron's Free GlobalViewer 
Web application using configuration, 
not programming. Compatible with 
most Web browsers, GlobalViewer 
Enterprise provides enhanced helpdesk 
functionality, enterprise-wide scheduling 
and monitoring, and time-stamped A/V 

system data collection for reporting. 
Built on Microsoft® .NET® technology, 
GlobalViewer Enterprise integrates with 
third-party facility scheduling software for 

viewing room availability and managing 
meeting schedules. As with Extron's Free 
GlobalViewer, no programming is required.

Planned v1 .2 Release Jun 2010
New features will include:
•  Seamless Integration with Third-

Party Facility Scheduling Software 
– Interacts with popular programs, 
such as Microsoft Outlook via Microsoft 
Exchange Server and CollegeNET R25, 
for room scheduling and availability data

•   Custom Helpdesk Layouts – Allows 
Customized Helpdesk views by user 
account.

•  Support projectors with multiple 
lamps – Provides independent 
monitoring and usage tracking. 

•   iGVE App – Allows on-the-go access 
to GlobalViewer Enterprise from your 
iPhone, iPad, or iPod Touch.

Free GlobalViewer
Current v3 .0 .3 Released Feb 2010
Free GlobalViewer® is a Web-based 
A/V resource management and remote 
control application for institutional 

Upcoming enhancements to GUI Configurator will provide powerful new productivity capabilities.

Updates to GlobalViewer Enterprise will improve integration with 3rd-party applications.
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A/V environments. Together with IP 
Link®-enabled products or IP Link 
control processors, GlobalViewer 
provides a powerful, flexible way to 
manage, monitor, and control both 
Extron and third-party equipment like 
projectors, plasmas, monitors, VCRs, 
DVD players, and other devices using 
a standard TCP/IP network. The Web 
pages and scripts created by Global 
Configurator and uploaded to an IP Link 
Ethernet Control Interface are referred 
to collectively as GlobalViewer. Once 
uploaded, GlobalViewer allows the 
user to manage, monitor, and control 
connected devices.

Planned v4 .0 Release Q4 2010
New features will include:
•  Multi-browser Support – 

Global Viewer browser support will 
grow beyond the Internet Explorer 
platform to include many different 
browser types.

Driver Configurator
Allows users to create their own 
customized Serial and Ethernet drivers 
for use with Extron control systems. 

Planned v1 .0 Release Q4 2010
New features will include:
•  Creation of Custom Drivers – User 

created states and actions allow for 
total control of devices by permitting 
them to be queried and responses to 
be sent back to the control system. 

•  Add Unique Device Models – Gives 
users the capability to add devices to 
the list of models for a manufacturer. 

As the A/V industry evolves, you can 
be assured that Extron will continue to 
make advancements in our technology 
solutions that help you stay on top. For 
the very latest in what we have in store 
for adding to our software offerings, visit 
the Extron Software Roadmap at  
www.extron.com/roadmap. 

The next release of Free GlobalViewer will provide support for even more Web browsers.

The new iGVE App will allow remote access using an iPhone, iPad, or iPod Touch.
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Auto Desk Revit Architectural Modeling Files Now Available

Building Information Modeling – BIM is fast finding its way into the design of rooms for A/V presentation. We’re pleased 

to announce BIM files for a number of Extron products designed to be mounted within a horizontal or vertical surface. 

Dynamic, 3D models are now available, in the AutoDesk® Revit® format, for Cable Cubby® and HSA – Hideaway Surface 

Access furniture-mount enclosures, TouchLink™ and MediaLink® control panels, PoleVault® and WallVault® classroom A/V 

systems, and in-wall and in-ceiling speakers and mounting hardware. 

Extron provides a number of resources 
for architects and consultants to aid in the 
design of A/V presentation systems, such 
as CAD drawings, cut-out templates, and 
block diagrams. 

The addition of AutoDesk Revit 
architectural files now allows you to add 
three-dimensional elements to drawings 
for the Extron products being integrated 
into your architectural plans.  

Images are available in both coarse and 
fine wire-frame models or as renderings 
with surface detail shown. Further, images 
can be rotated or tumbled along XYZ axes 
and flexibly sized to fit any scale.

For ease of implementation, Extron 
architectural files are saved in the 
accepted *.rfa file format, so that 
architects, consultants, contractors, and 
subcontractors can work from the same 
3D modeling files. In this way, all key 
team members can work collaboratively 
throughout the development of the project. 

These conceptual tools now allow you 
to undertake installation planning before 
construction begins, quickly identifying 
and remediating clash conflicts between 
surface-mounted A/V products and 
structural or engineering elements such 
as beams, HVAC ducting, or water and 
electrical sub-systems. 

Extron product views are available in both 
2D and 3D orientations. In addition, each 
product file also includes basic information 
about the product for your project 
parameter list, including:

• Model name and part number
• Product URL
• Dimensions and weight
•  Power supply requirements, operating 

voltage, and current draw
• Compliance, code, and certifications

Look for the new 3D  logo  
and .rfa-format files on 
selected Extron product  
Web pages. 

Choose from coarse or fine wire-frame views, or fully rendered with 
surface details.
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Dial Corporation Uses Extron Equipment to Provide Any Signal 
Anywhere

Building a new corporate headquarters for a Fortune Global 500 company is no small task. And when that new facility 

encompasses nearly 350,000 square feet over four floors, an A/V system that seamlessly ties together dozens 

of conference rooms, boardrooms, and other meeting spaces becomes critical to day to day operations and efficient, 

effective communication.

Such was the case as Dial Corporation, 
maker of such products as soap and 
air fresheners, planned a new, larger 
headquarters building in Scottsdale, AZ. 
Dial wanted the ability to network all of 
its A/V-capable rooms together to act as 
a single, integrated system, allowing any 
signal to be sent anywhere in the new 
facility. This would be in stark contrast to 
the A/V system in the company’s older 
headquarters, which required moving 
A/V equipment on carts from room to 
room as needed. 

To accommodate the expanded role 
for A/V in the new facility, Dial wanted 
a flexible, simple-to-use system for 
distribution of video, audio, and control. 
James Pitts, Design Engineer for A/V 
integrator Level 3 Audio Visual, L3AV, 

knew from experience that a solution 
built around Extron twisted pair products 
would meet Dial’s needs.

The Challenge
Plans for Dial’s new headquarters 
building called for 36 conference rooms, 
an executive boardroom, a 75-seat 
training room, a cafeteria, fitness center, 
daycare center, and other common 
areas, as well as lobby and waiting 
room signage.  The integrator needed 
to network A/V for all of these rooms 
together so that any signal could go to 
any or all rooms. They would set up ten 
of the conference rooms initially, and 
prewire the remaining 26 for the future.

For room to room A/V distribution in the 
new building, the signals would originate 

at an end point, be sent to the headend 
or central equipment room, and then 
distributed to any location desired.
“One of our largest challenges was 
setting up a headend codec farm. This 
type of scenario requires complex signal 
routing for audio and video throughout 
the building,” says Jeremy Elsesser, CIO/
COO for L3AV.

Twisted pair is an often utilized solution 
for videoconferencing applications, 
which can require long cable runs. 
Rather than place a codec in each 
individual conference room, a camera in 
each room can share in a codec farm, 
enabling the user to save money. Also, 
the user can add conference rooms 
without purchasing additional codecs.  
Once a camera is placed in the new 
room, it can then be queued to a codec 
when needed.

Dial’s codec farm includes a group of  
12 codecs located in the headend to 
manage Dial’s videoconferencing needs.  
For example, if a videoconferencing 
codec is needed for one conference 
room, the user can request a 
videoconference using a touchpanel 
and the program indicates an available 
codec. The camera and microphone 
feeds from the conference room are then 
sent to that codec and the output is 
routed back into the conference room.

“We wanted a dynamically assignable 
codec farm in which any room could use 
any codec based on the programming 
queue of currently used codecs,” 

Dial's headquarters building includes a 75-seat training room, which is connected to all other rooms.
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continued on page 20

Elsesser says. “This approach to large 
enterprise videoconferencing is an 
out of the box way to leverage shared 
conferencing resources and allow for 
cost effective meeting space growth.”

All of Dial’s displays would be widescreen 
with resolutions up to 1920x1080, and 
signal delay and latency had to be kept 
as close to zero as possible. With these 
goals in mind, distance was a major 
challenge. “Some of the high definition 
signals needed to run upwards of 700 to 
800 feet,” Elsesser says.

Another challenge was controlling every 
room separately, and getting video and 
audio without delay to the headend 
where it would be sent back, Pitts says.
A final challenge was that Dial wanted 
to integrate as much of its existing 
equipment as possible into the new A/V 
system. 

The Solution
To satisfy Dial’s requirements, L3AV 
designed the system around Extron twisted 
pair products. All interconnectivity between 
the individual rooms and the headend would 
be twisted pair. “I knew exactly what I was 
going to do from the start,” Pitts says. 
“That was the easy part. I would use Extron 

twisted pair products and Extron enhanced 
skew-free UTP cable from Point A to Point 
B, something I’ve done successfully time 
and time again.” 

Pitts considers Extron’s wide selection 
of twisted pair products to be a huge 
advantage over other companies. In a large 
distribution system such as Dial’s, Extron 
has a product for every need, enabling A/V 
designers to “right size” the twisted pair 
products at all points in the signal path. 
Designers have much broader freedom to 
specify the right transmitter and receiver 
for each signal type, and in the form factor 
needed for different environments in the 
facility. 

Because Dial needed to send and receive 
any video and audio signal from room 
to room in its massive building, some of 
the cable runs reached 700 to 800 feet.  
“Twisted pair was especially beneficial in this 
application because of the sheer distances 
we were trying to push high-definition 
content,” Elsesser says. 

L3AV runs one single feed from each room 
to the headend. Since each videoconference 
room has two screens, a projection screen 
and an LCD, two feeds are run back, with 
a transmitter and receiver on each end.  

Extron enhanced skew-free unshielded 
twisted pair cable is used for long distance 
signal transmission to and from the headend 
to eliminate signal time delays. Enhanced 
skew-free cable reduces crosstalk and 
ensures minimal distortion and improved 
integrity of the signal for improved picture 
quality. The use of this cable also eliminates 
the need to use skew compensation cables 
or skew equalizers, saving time and lowering 
installation costs.

Extron twisted pair products feature 
professional grade connectors and proper 
connectivity for any application. Elsesser 
says other reasons they decided to go with 
all skew-free twisted pair included the ease 
of cable selection and the convenience of 
having the same cable everywhere, as well 
as ease of termination. The time saved as a 
result of easy termination and not needing 
to make skew adjustments resulted in huge 
savings on labor.

“So we used twisted pair to send and 
receive video and audio signals from each 

A/V for all conference rooms and common areas is connected to the central switching room so that any 
signal can go to any or all rooms in the massive building.

HD videoconference cameras are tied to the 
central codec farm using MTP series twisted pair 
transmitters and receivers.
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individual room to the headend where the 
giant router could switch to and from any 
room, as well as to the codecs,” Elsesser 
says.

The Extron Matrix 6400 was selected 
for master distribution of signals, in part 
because of its configurability and the fact 
that it can expand and adapt as Dial’s 
A/V system grows. Signal routing for the 
entire building is managed through the 
Matrix 6400. 

Another Extron switcher, the 
MTPX Plus 3232, is used in the headend 
where it is dedicated specifically to routing 
camera feeds for the codec farm over 
twisted pair. It takes signals from cameras 
throughout the building and plugs them 
into their appropriate codecs. The signals 
from the codecs are then sent through the 
Matrix 6400 and back to the conference 
rooms. The MTPX Plus was chosen for 
its ability to route video signals, along 
with audio or RS-232 control signals, 
on a single twisted pair cable, enabling 

integrators to greatly reduce installation 
time and costs associated with rack 
space, cabling, and installation, when 
compared to traditional twisted pair matrix 
switching.

Also, each room at Dial needed to have 
its own individual system, so local signal 
routing for each of the conference rooms, 
the boardroom, the main training room, 
common areas, and the cafeteria is 
managed through CrossPoint™ Series 
ultra-wideband matrix switchers, which 
can function as standalone units but 
needed to be part of Dial’s overall system. 
The CrossPoint 450 Plus 84 HVA [now 
the CrossPoint Ultra 84] matrix switchers 
receive signals from the Matrix 6400 and 
send signals from the various rooms to the 
Matrix 6400. The CrossPoint switchers, 
with ultra-wideband performance, ultra-
flat frequency response, and ultra-low 
crosstalk, are designed for the most 
demanding, very high resolution computer-
video and stereo audio routing systems. 
Because of these features, they work well 

for Dial’s system, which requires efficient, 
reliable operation at the highest computer-
video resolutions without signal loss or 
degradation.

Tying it All Together
To tie all of the rooms together, including 
some at great distances, Pitts looked 
to the Extron MTP twisted pair product 
line. The fact that many of the products 
needed were available from one company, 
ensuring that they would work together, 
was a bonus. Extron MTP 15HD A 
transmitters in various form factors 
were used on the “front end” of the 
system to carry high resolution RGB, 
component video, composite video, and 
audio signals from each of the rooms to 
MTP RL 15HD A receivers on the input 
side of the Matrix 6400 located in the 
control room. To simplify signal flow back 
to the rooms, MTP T 15HD A transmitters 
were also used on the output side of 
the Matrix 6400. In this way, a single 
MTP cable carries high resolution RGB, 
component video, composite video, and 
audio signals to MTP U R A universal 
twisted pair receivers located near each 
display. The MTP U R A universal receivers 
automatically detect the video signal type 
and send it to the appropriate input on the 
display.

“Extron twisted pair provided the best 
solution for sending high definition video at 
absolutely huge distances,” Elsesser says. 
“We’ve used Extron twisted pair products in 
many large video distribution systems and 
compared them to standard CAT 5 systems 
and other skew-free cabling systems, and 
we haven’t been able to match the image 
quality that we get out of Extron’s cable. So 
it was easy to choose Extron over any other 
solution, especially considering that we had 
some of the longest hauls experienced in  
any project.”

Each conference room also includes 
an Extron furniture-mountable 
Cable Cubby® 200 that provides 

D i a l  C o r p o r a t i o n  U s e s  E x t ro n  E q u i p m e n t  t o  P ro v i d e  ' E v e r y t h i n g  A n y w h e re '   — continued

All signals are routed to the central switching room, which houses the twisted pair transmitters and 
receivers, Matrix 6400 switcher, and the codec farm.
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MTP 1500 RL 15HD A

MTP URA

inconspicuous access to AC power outlets 
and data, audio, or video cables. Cables 
can be pulled through the openings in the 
adjustable panels of the Cable Cubby and 
then pushed back through to be stored out 
of sight until needed.

Extron PS 124 Multiple Output 12 Volt 
DC Power Supplies are used to reduce 
the number of power supplies needed in 
each room. They provide power for up to 
eight or more devices, resulting in power 
consolidation and centralized power 
management.

All of the rooms tied to the A/V system 
can play a DVD or VHS tape, join or host 
a videoconference using Pan Tilt Zoom 
cameras, and display computer graphics 
and video from a laptop or a dedicated 
computer. Each room has a tabletop control 
interface, a motorized projection screen with 
an aspect ratio of 16:9, a 3000 lumen high 
definition projector, and a wall-mounted 40” 
LCD display for viewing videoconferences. 

A Smooth Process
Due to the size and complexity of the new 
headquarters building, construction and 

Transmitter and Receiver Form Factors

Extron MTP transmitters and receivers are 

available in various form factors to provide 

integrators and installers with flexibility and 

freedom when it comes to deciding where and 

how to mount them. Many MTP transmitter 

models are available in wall-mount versions, 

as well as Extron’s popular AAP and MAAP 

configurations. Some receiver models are 

small enough to mount behind a flat-panel 

display. This flexibility helps integrators and 

installers with the efficient use of costly rack 

space, effective cable management, access 

to controls and adjustments, and ease of 

mounting.

MTP U R Series Universal Receivers

Extron MTP U R Series Universal MTP 

Twisted Pair Receivers accept a wide variety 

of video formats along with RS-232 and/or 

audio signals on a single CAT 5-type cable, 

providing dramatic cost savings with superior 

performance. With advanced features, 

including the ability to automatically route the 

incoming MTP signal to the appropriate video, 

audio, and RS-232 output connector, systems 

require only one receiver, one cable, and one 

MTPX or MTPX Plus matrix switcher output 

for each display. This can result in dramatic 

savings in cost, installation time, rack space, 

and equipment.

MTP U R Series Universal Receivers are 

fully compatible with Extron MTPX and 

MTPX Plus Series twisted pair matrix switchers 

and all MTP Series transmitters. The compact 

units can fit just about anywhere: in equipment 

racks, under tables, or next to a projector.

Extron twisted pair products are used to route signals to rooms throughout the building, including 
meeting rooms, the cafeteria, and even the fitness center.

installation took about a year to complete. 
However, careful planning and design by 
the integrator, combined with support 
from Extron, helped to ensure that the A/V 
installation went smoothly.

“When you use the appropriate high-quality 
equipment and the manufacturer offers the 
kind of support that Extron does, you never 
have to worry about the equipment again,” 
Pitts says. 

Elsesser agrees.  “When we come into 
extreme integrations like Dial’s, we 
immediately turn to Extron because we know 
the engineering that goes into its products, 
and because of the support that Extron 
provides. We don’t even entertain the idea of 
using other products when it comes to video 
distribution because we know that Extron 
products are going to work every single time.”

Level 3 just spec’d another project that is very 
similar in nature to Dial’s. “We did it the same 
way,” Elsesser says. “Video over twisted pair, 
long-haul runs, all matrixed at the headend, 
codecs at the headend, and the ability to 
send and receive video over huge distances 
with minimum latency and no skew.”
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Introducing Extron WallVault® Systems
Complete A/V Switching and Control Systems for Wall Mounted Short-Throw  
Projectors and Flat Panel Displays 

Recently, many educational institutions have select wall mounted short-throw projectors or flat panel displays, 

usually along with interactive white boards, for use in the classroom. There are many benefits to wall mounted 

projection systems. They are ideal for installations that are tight on space, allow instructors more freedom to interact 

with the presentation, and avoid some of the expense and headache associated with ceiling mounted projectors. 

Following on the success of Extron PoleVault® Systems, we recognized the need for a complete A/V switching, 

amplification, and control solution that securely mounts and conceals key components on the wall. Our new WallVault® 

Systems fulfill this need in a customizable package that can be ordered using a single part number.

Short-Throw Projectors and Flat Panel 
Displays Increasing in Popularity
Traditional long-throw projectors are  
typically mounted on the ceiling in the 
center of the classroom in order to project 
images on a screen or on the front wall. 

Though they may cost an additional 
$500 to $1,000 or more, many schools 
are increasingly choosing short-throw 
projectors that mount on the front wall, just 
above the projection screen or whiteboard. 
For some, flat panel LCD displays may also 
be an attractive option. 

Benefits of Short-Throw Projectors
Short throw projectors offer advantages 
for many classrooms and conference 
rooms. They allow a large, bright, vibrant, 
image even though the projector is 
mounted only a few inches from the 
screen. Short throw projectors have also 
become popular due to the fact that wall 
mounting is simply less expensive since 
there is no need to run cables or conduit 
out to the center of the ceiling for A/V  
and power.  For many schools, short-
throw projectors that mount on the front 
wall provide an attractive alternative. 

Introducing Extron WallVault® Systems
Extron  WallVault® Systems are easy-
to-use, network-enabled, all-inclusive 
A/V switching and control packages, 
making them ideal for single-display 
K-12 classrooms. These systems were 
specifically developed for classrooms with 
wall mounted short-throw projectors or 
flat panel displays. 
 
Extron’s Unique Approach to Classroom 
A/V Systems
Extron WallVault Systems offer the same 
time and cost-saving benefits as our 

WallVault Systems were specifically developed for classrooms with a wall mounted short-throw projector or flat panel display. 
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popular PoleVault® Systems. Each system 
includes nearly 20 separate products, yet 
the entire system is ordered using a single 
part number. WallVault Systems include all 
the necessary audio and video switching, 
audio amplification, system control, 
source connectivity, speakers, and cabling 
for a complete classroom A/V solution. All 
that remains is to add the video projector 
or flat panel display, and video sources.

Simplifies Installation While Saving  
on Space
In typical classroom A/V systems, audio 
and video switching and amplification 
devices are mounted in a lectern or 
on a shelf or desktop. Too often, the 
equipment is unsecured, unsightly cables 
are visible, and valuable floor space 
is used. WallVault Systems securely 
mount the key products on the wall, so 
no equipment rack or tabletop space is 
required and cables are hidden away.  
Installation is further simplified through 
the use of CAT 5 twisted pair cable and 
A/V input wallplates.

Extron WallVault Systems include the 
USFM 100 Short-Throw Projector 
Mount and Equipment Enclosure. The 
USFM 100 provides a single solution 
for mounting the projector along 
with a complete range of A/V system 
components required for interactive 
teaching environments.

Extron Patent-Pending  
FF 120 Flat Field® Speakers
Extron’s patent-pending FF 120 Flat Field 
speakers redirect radiated sound waves to 
better equalize sound pressure levels across 
the listening area. With the combination of 
Flat Field Technology and wide dispersion 
area, only two FF 120 speakers are required 
in a standard classroom, as opposed to 
four or more traditional ceiling speakers. 

Easy To Control
The MLC 104 IP Plus MediaLink® Controller 
included in standard WallVault Systems 

is designed to simplify operation of the 
classroom A/V system. With large, backlit 
buttons and a simple volume control knob, 
the controller is almost as easy to use as 
a light switch. Teachers with little or no 
training can learn to operate the system in a 
few minutes.

VoiceLift® Option for Classroom 
Sound Field
The Extron VoiceLift® Microphone is an 
infrared wireless microphone system 
that integrates seamlessly into new or 
existing Extron WallVault and PoleVault 
installations. The VoiceLift Microphone 

enables the creation, of a “sound field” 
that allows a teacher’s voice to be heard 
clearly throughout the classroom.

Support for HDMI 
Digital Video Sources
WallVault Systems 
include options for 
accepting input 
signals from HDMI 
digital video sources, 
such as laptops, 
document cameras 
and Blu-ray Disc™ 

The projector, A/V switcher, and power supply are securely mounted to the wall using the  
included USFM 100 Short-Throw Projector Mount and Equipment Enclosure. 

Each WallVault system includes nearly 20 separate products, yet the entire system is ordered using a 
single part number.
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players. The optional HDMI input enables 
direct connection of high definition video 
sources and provides support for future 
technologies.

WallVault System Configurator
The WallVault System Configurator is 
an online, drag-and-drop configuration 
utility that allows users to design 
WallVault systems that meet their specific 
requirements. The  WallVault System 
Configurator is accessible through 
the Extron Web site. Its dynamic, 
graphical user interface makes system 
customization easy. Helpful wizards 
ensure that only valid systems are built 
and vital accessories are included. 

Starting with a standard two-input 
WallVault System, users can customize 
a variety of options, including A/V inputs, 
speakers, MediaLink controller, cables 

and colors. Users can also print or save 
an equipment list and submit a request 
for quote to an Extron Customer Support 
Representative. Best of all, the WallVault 
System Configurator is available 24 hours 
a day, seven days a week, free-of-charge.

To access the WallVault System 
Configurator, login as an Extron Insider 
and visit www.extron.com/wvsc

For more details on WallVault Systems, 
visit www.extron.com/wallvault

I n t ro d u c i n g  E x t ro n  Wa l l Va u l t ™ S y s t e m s   — continued

GlobalViewer® Enterprise
The controller offered with standard WallVault Systems features Extron’s IP Link®, a network integration technology we specifically engineered to meet the 
needs of professional A/V environments — from small K-12 classrooms to university and business applications. The IP Link-enabled MediaLink Controller 
combined with the free GlobalViewer web application provides a powerful and flexible way to remotely monitor, schedule, and control A/V equipment over 
a network.

Loss prevention with theft alerts: WallVault System room controllers are always on and routinely poll their attached devices for status information. If 
any projector is physically disconnected from the network, the WallVault System monitoring its status will know immediately. In such an event, it can send 
an e-mail message notifying security personnel of the possible theft. For fast action, e-mails can be sent to multiple addresses as well as cell phones and 
wireless PDAs.

Reduced projector lamp and power costs: A projector that is left on over the weekend uses more power and lamp time than a week's worth of typical 
classroom use. Projector lamps are relatively expensive, ranging from $200 to $400 or more. An administrator may want to turn off all projectors every day 
at a preset time or schedule the controller's front panel to prevent any unauthorized use after hours. With the controller's internal clock and the free Extron 
software, these and many other automated tasks are easy to set up.

Accessible from anywhere: GlobalViewer Web pages stored on the MediaLink Controller can be viewed using Internet Explorer® version 6.0 or higher 
from any computer with access to the network. GlobalViewer can also store and display information about connected devices like serial numbers, owner 
identification, maintenance history, and installed firmware versions. This centralized data can be collected and used to reduce maintenance costs and guide 
future purchasing decisions.

Rapid problem resolution: You can troubleshoot WallVault Systems remotely,  thanks to the real-time status of connected devices provided through the 
free GlobalViewer Web application. Information such as connection status, power state, and current source selection is displayed by GlobalViewer. With 
it, technicians can control system power, switch sources, adjust volume, and more without leaving their office. Many common problems can be resolved 
without a trip to the classroom.

Avoid surprises through preventative maintenance: Projector lamps generally have a lifespan of around 2500 hours of usage. It can be very frustrating 
when a lamp reaches the end of its lifespan in the middle of a presentation. The networked WallVault System controller keeps track of the projector's lamp 
usage and, thanks to the controller's e-mail capabilities, it can be configured to send an e-mail when a predetermined number of lamp hours have been 
reached. This will alert an administrator or technician to replace the lamp before it burns out.

New GlobalViewer® Campus Communication Suite
This GlobalViewer Campus Communication Suite is a complete solution for unifying all campus audio and video systems under an  
easy-to-use interface.  The suite leverages the power of our existing network and combines A/V system management with public address 
announcements, bells, intercom, security, and more. Call your Extron education support representative at 800-633-9876 to learn more.

WallVault System Configurator
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Digital Signal Processing 
Reshaping Your Perceptual Environment One Digital Sample at a Time

It was the 60’s when I fondly recall watching the sci-fi TV show The Outer Limits. It competed for 

attention with Rod Serling’s The Twilight Zone. In TTZ, strange things just happened to people. TOL 

set the stage with a “control voice” stating in part: 

“ "There is nothing wrong with your television set. Do not attempt to adjust the picture. We are 

controlling transmission. If we wish to make it louder, we will bring up the volume. If we wish 

to make it softer, we will tune it to a whisper. We will control the horizontal. We will control the 

vertical… You are about to experience the awe and mystery which reaches from the inner mind 

to... The Outer Limits.”

Both series broadcast in black and white, 
which in retrospect really magnified their 
warp from reality. If TOL had been in 
color, perhaps the control voice could 
have corrected the color and tint for me 
too. I’m certain that all of you survivors 
of NTSC’s early days can relate. As the 
control voice for this article, I hope to 
maintain the awe and dispel some of the 
mystery about digital signal processing. 

Controlling, filtering, re-blending, 
enhancing, compressing, and replaying 
the everyday analog events of our lives 
is the new reality that we lump into the 
phrase “digital signal processing”, or DSP 
in daily tech-speak. DSP is implemented 
in various forms and means different 
things to different people. While the most 
common inference ties DSP to audio 
processing, any manipulation of digital bits 
representing picture or sound information 
is a form of digital signal processing. DSP 
is now the default acronym associated 
with manipulation of audio signals; an 
attribution tied to the reality that digitally 
processing audio information occurred 
earlier than video because the audio 
frequency range is much lower than the 
basic video frequency range. Therefore, 
audio signals initially required less digital 
processing, which could be implemented 
with lower cost processors. 

What is DSP, Really?
Underneath it all, DSP is all about creating 
focus. Focusing on something is akin 
to honoring its message or its intrinsic 
beauty. For example, DSP can remove 
unwanted noise so we can focus on the 
unique quality of a sound. DSP can filter 
out a range of frequencies, much like 
the adaptiveness of the human ear, to 
allow focus on a specific message. DSP 
can remove the mundane and the clutter 
much like a photographer crops an image 
to focus attention on one visual concept. 

We’ve been filtering signals for years in 
the analog domain. Why is digital signal 
filtering so important? The difference is 
analogous to the accuracy of cutting 
something with an axe compared to 
cutting with a focused laser beam. Analog 
filtering is coarser with commensurate 
difficulties controlling the filter response. 
Digital signal processing manipulates 
numbers that lie within specific ranges 
which support very precisely designed 
digital filters having stable, predictable 
response. DSP can “surgically remove 
or modify” information with relative ease 
compared to analog methods. 

The strength and the foundation of DSP is 
the manipulation of the numbers, or digital 
data, which represent discrete samples 

of a time-varying, real world analog 
event. Given sufficient discrete samples, 
those samples may be ingested by a 
processor, manipulated mathematically, 
and reconstructed as a new version of 
that analog signal with such accuracy so 
as to be indistinguishable, or enhanced, 
from the original. DSP unintentionally 
directs new focus on how users interface 
with and use products more than on its 
technical functionality. The typical DSP 
product feature list is often complicated 
with so many choices that the user 
interface must not only be graphical, but 
it must guide the user’s setup choices 
and decision-making method to a greater 
degree.  

DSP State of the Art
One question that invariably comes up 
is: “So, what is the state of the art in 
DSP?” It’s a valid question, but tends 
to focus on the hardware and not on 
what the hardware is doing. DSP is 
about processing numbers rapidly 
to perform calculations required by 
algorithms designed to address a specific 
problem. Just as in traditional computer 
programming, the DSP engineer writes 
an algorithm, or process, for solving a 
problem. The problem solution is usually 
modeled into one or more equations 
that can be systematically solved by 
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a microcomputer through iteration. 
The faster that the microcomputer can 
perform the required calculations, the 
closer the solution approaches what we 
consider to be real time. For audio signals, 
it must be fast enough that we do not 
perceive the result as abnormal. 

How does a digital signal processor 
compare to a regular microcomputer? 
Are they really the same thing? DSPs 
are specialized, highly streamlined 
implementations of microcomputers with 
unique features. All microcomputers can 
be programmed to perform digital signal 
processing functions in the general sense. 
The microcomputer limitations become 
evident with the type of algorithm typically 
needed for the DSP solution, such as 
with audio filtering. The difference boils 
down simply to efficiency and speed 
of execution. The internal architecture 
of a regular microcomputer, while very 
capable at performing looping calculations 
and multiplications characteristic of 
filter algorithms, does not make efficient 
use of its memory or management of 
program steps for DSP-type calculations. 
A microcomputer would have to run at 
several times the speed of a typical DSP 
for even the simplest filtering operations. 
When addressing multiple algorithms, 
the microcomputer solution becomes 
too slow or non-functional very quickly. 
Microcomputers are optimized for control 
applications where sequential timing of 
events is necessary without significant 
mathematical operations.  

DSP Algorithms Dictate DSP Engine 
Design
So, the design of a DSP is dictated by 
the types of algorithms, or calculation 
sequences, it most often executes. 
DSP architecture is optimized to handle 
multiple calculation sequences in parallel 
while minimizing clock cycles. At the 
heart of a DSP is one or more MACs, 
or “multiply and accumulate” units. 
Multiplication and accumulation of the 

result is the prime process in a DSP. A 
DSP can typically perform one MAC 
in one clock cycle while a standard 
microcomputer may require four or more 
clock cycles. 

Figure 1 shows the basic architectural 
difference between a DSP and a 
microprocessor. The shared bus in the 
typical microprocessor necessitates 
incremental fetching of program steps, 
then data. Further, the data must be 
moved into registers and the appropriate 
operations executed. The result is 
obtained at the cost of several steps and 
considerable additional time. In the DSP 
architecture, program and data are usually 
separate with dedicated bus pathways. 
Both program steps and data can be 
fetched and moved simultaneously, thus 
effecting much faster processing. 

There are many facets that contribute to 
the fast architecture of a DSP. Among 
them are: high memory bandwidth, 

multiple MAC units, local instruction cache 
memory, data address generation units, 
and circular addressing. 

Processing Power… Approaching ‘The 
Outer Limits’
One of the most common design 
considerations with a DSP is the data 
format used for calculations… that 
is, fixed-point versus floating-point 
processing. A fixed-point processor has 
its binary point, which corresponds to 
the decimal point in our base 10 number 
system, fixed at one position within 
the data word. Floating-point allows 
movement of the binary point by utilizing 
a mantissa and an exponent; whereby 
the binary point can “float” based on the 
exponent value. 

Fixed-point format limits the processor’s 
number range for a given data word. The 
fixed point is maintained by using a single 
scaling factor. For example, the value of 
π, 3.14, can be represented in fixed-

Figure 1: Basic architectural difference between basic microprocessor and a DSP

D i g i t a l  S i g n a l  P ro c e s s i n g   — continued
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point notation by the integer value 314 
divided by the scale factor 100. Numbers 
larger than one data word require 
concatenation of an additional data 
word, or words, for the range required. 
Concatenation requires additional 
calculation time, which affects processing 
speed accordingly. This situation is one 
factor relating directly to processing 
latency in DSP. The primary concern with 
fixed-point designs is the maintenance of 
“numeric fidelity”, or managing number 
overflow in the processor. Fixed-point 
DSPs typically garner lower cost 
than their floating-point counterparts. 
Tradeoffs like management of numeric 
fidelity and programming complexity 
often redirect designers toward use of 
floating-point processors.    

Floating-point format is similar to 
scientific notation in the decimal 
system where a large number may be 
represented by an integer value multiplied 
by some power of ten. Multiplication 
by a power of ten implies an exponent 
which will dictate the final precision 
by shifting the decimal point, or radix, 
by the number of places equal to the 
value of the exponent. Floating-point 
representation supports a much wider 
range of number values.

Arguments debating fixed-point versus 
floating-point processing can be found 
among DSP manufacturers, users, 
and specifiers. In the final analysis, 
the DSP equipment designer must 
use great skill such that the user need 
not be so concerned with the ‘how’ 
in DSP-equipped products so much 
as whether the product appropriately 
addresses the problem/solution scenario. 
Another common user concern with 
DSP-supported products centers on 
processing bit-depth and processing 
latency. Bit depth is another way of 
expressing concern for range and 
accuracy of the digital representation of 
the real-world analog signal. 

Bit Depth and Latency
The topic always comes up, so let’s talk 
about it. Of course, under the hood, it’s 
important that a DSP system uses lots of 
bits per word. More bits is better, right? 
No system designer is going to look 
‘cool’ if he designs an 8-bit DSP solution. 
Moreover, are there any out there? In a 
fixed-point DSP, if there are more bits 
needed to maintain numeric fidelity, and 
I love that term, we can concatenate 
more data words to make up any level 
of processing precision needed. So 
what’s to give up? Speed, of course. 
But, processing power is getting cheaper 
by the day. This makes the bit depth 
question a bit difficult to answer. If the 
DSP is processing your needs in real time, 
do you care? 

We do care about the front-end and 
back-end conversion. Professional audio 
essentially dictates a minimum of 24-bit 
processing with 48 KHz sampling. The 
analog-to-digital and digital-to-analog 
conversion must be designed quite well 
with the dynamic range bounded by the 
24-bit architecture. What happens to 24-
bit words in the processing chain is the 
domain of the DSP architect. 

A fixed-point DSP can operate in double 
precision mode, which is 48-bits, and 
provide very adequate control over 
dynamic range as well as have sufficient 
processing power for its MACs. Double 
precision may require additional time, but 
may be mitigated by processor speed. A 
32-bit floating-point processor handling 
24-bit data words provides us an 8-bit 
exponent for exceptional dynamic range. 
However, professional audio processing 
using 32-bit floating point, or 48-bit 
fixed-point for that matter, can result in 
noticeable distortion. Double precision 
64-bit operations easily mitigate distortion 
issues, which is why you’ll see reference 
to 32/64-bit floating point functionality 
referenced in Extron DSP products. 
Latency  simply relates to the time delay 

incurred while performing operations. 
For one-way audio processing and 
broadcasting, latency may not be 
important. In telephony, latency is very 
important because it affects the quality 
of the conversation between two people. 
In conversation, the listener issues 
unconscious utterances subtly notifying 
the talker that both are engaged in the 
conversation. Video conferencing and 
live broadcasting likely demand the most 
control over latency since action and 
discussion must remain in sync to realize 
a ‘normal’ experience. Live audio systems 
should limit latency to no more than about  
10  milliseconds. 

Latency in image processing is problematic 
depending on the ability to maintain lip 
sync. In fact, having adjustable latency in 
the audio processing path is often desirable 
for matching lip sync timing with video 
processing delays. What is an acceptable 
amount of latency? For telephony, 
latency of less than 150 milliseconds is 
perceived as acceptable. Image processing 
typically demands no more than about 30 
milliseconds, about one video frame, before 
lip sync difficulty is noticeable. 

Controlling the Horizontal and the 
Vertical -- Common DSP Functions
Whether an audio product design utilizes 
fixed-point or floating-point DSP, the 
following is a common stable of functions 
created in DSP to provide the intricate 
signal processing functionality for which 
audio DSPs are famous: 

•  Feedback suppression
•  Ducking and Auto-mixing
•  Dynamics and Delays
•  Filtering
•  Automatic Echo Cancellation, AEC

Feedback suppression counteracts the 
common problem of acoustic ringing due 
to acoustic waves cycling between the 
microphone and loudspeakers. Feedback 
is a positive reinforcement effect where 
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room acoustics facilitate coupling between 
speaker emission and microphone 
reception of a specific frequency, or 
group of frequencies. The coupling effect 
creates a gain loop that builds until the 
audio system oscillates out of control at a 
dominant frequency. Feedback suppression 
utilizes multiple dynamic filters precisely 
controlled by DSP. The DSP detects the 
sensitive frequencies and adjusts the 
dynamic filter’s resonant point to coincide 
with the offending acoustic oscillation. Most 
DSP systems employ a group of dynamic 
and fixed filters that may be adjusted 
manually or automatically. 

Since the acoustic performance of each 
room situation is different, one of the prime 
DSP features of feedback suppression is 
the ability to detect and converge upon 
resonant frequencies rapidly. Once filters 
are tailored to manage room resonances, 
the next challenge is to decide when a 
particular set of filters should be released 
and a new set converged as the room 
dynamics change. Why would it change? 
Room acoustics can change as people 
move around in the room activity, the 
temperature changes, or when the 
microphone is moved. 

Ducking and Auto-mixing are features 
that automatically attenuate the level of 
microphones or program sources in favor 
of a primary source whenever it has priority. 
This feature enhances intelligibility by 
providing a significant differential between 
the two sources. Dropping level on a 
continuous source, such as background 
music, improves our ability to focus on an 
important voice-over message. 

Dynamics describes a set of DSP features 
that includes automatic gain control, 
compression, limiting, and noise gating. 
The DSP realm opens many possibilities 
here in terms of functionality and the 
number of processing steps available. For 
example, compressors traditionally affect 
the dynamic range of the entire audio 
bandwidth being processed within the 
chain. Digital processing affords the ability 
to perform parallel compression and/or 
multiband compression. 

DSP also offers the opportunity, with little 
incremental design effort, to include peak 
and RMS sensing of level changes so 
that the compressor’s action can be more 
widely tailored to the type of compensation 
needed based upon the source material. 

Noise gating sets a threshold where signal 
level below a set point is attenuated and/
or not passed through the signal chain. This 
can enhance the perception of signal-to-
noise performance in noisy environments or 
where noise exists in equipment within the 
signal chain. Although when the noise gate 
is ‘open’ during louder passages, noise is 
allowed to pass through. 

Delays are important. Delay is needed to 
control the time at which the signal emerges 
from one processing task with respect to 
other signals’ processing tasks. Within the 
DSP system, parallel channels will require 
differing processing times depending on 
the type of feature. For example, echo 
cancellation may introduce more delay 
than a simple bandpass filter. So, the 
ability to set a delay time for one channel 
versus another is necessary in order to 
keep signal chains in relative sync. Another 
very important need for variable delay is 
re-establishment of lip sync where the video 
channel and audio channels are processed 
separately. 

Filtering is one of the most common and 
least complex DSP functions. Filters are 
usually performing parametric equalization, 
low pass, high pass, or bass/treble shelving 
functions. DSP commonly provides a 
collection of customizable filters for the 
input section and a separate group for 
the output section. Filter functions in DSP 
represent quick, recursive routines that 
perform the task at a much higher degree 
of accuracy and efficiency than any analog 
counterpart. Figure 2 shows how the 
designer can interface with DSP control 
software to implement a specific filter 
function. 

Automatic Echo Cancellation, or 
AEC, is the most active and, intensive 
of the routines in DSP. Echoes occur in 
teleconferencing when the local microphone 
picks up not only the speaker’s voice, but 
retransmits the voice of the far-end speaker 
as their voice emanates from the local 

Figure 2: DSP control software can be used to customize and fine-tune DSP filtering functions.

D i g i t a l  S i g n a l  P ro c e s s i n g   — continued
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DSP Functional Hierarchy
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loudspeaker. This effect creates positive 
reinforcement which builds into sustained 
acoustic feedback. If there is sufficient 
delay in the link, sustained feedback 
may not occur, but intelligibility is greatly 
hampered. Similar to local acoustic 
feedback, the automatic echo canceller 
attempts to ‘learn’ the actual transfer 
function between the microphone and 
speaker on the conferencing system. 
Once learned, AEC cancels the 
interfering feedback.

However, this feature is much more 
complex than acoustic feedback 
because the AEC must determine groups 
of frequencies within voice patterns 
so that the voice from the far end can 
be subtracted from the microphone 
signal to cancel the feedback while not 
affecting the reproduction of the near-end 
speaker’s voice. In other words, all the 
audio coming out of the local speaker 
must be removed from the microphone  
signal. With changing room environments 
or teleconference attendees talking from 
different places within a room, echo 
cancellation becomes very challenging. 
Therefore, AEC requires significant 
processing power due to the dynamics 
of the situation. An echo decays over 
a period of time called the “tail length”. 
Processing the tail length must extend 
for a period of 100 milliseconds or longer. 

Figure 3 provides a relative sense of the 
DSP hierarchy, or level of complexity and 
processing required, for the typical DSP 
functions.  

Controlling the Transmission…
A unique aspect of a DSP is its control 
interface. In fact, a DSP system may be 
more notable or desirable for its software-
based control interface as this is the day-
to-day interactive means for functional 
setup. The typical software control 
interface is highly graphic and should 
facilitate ease of understanding and 
implementation. A really good interface 
paints a picture of the audio processing 
chain in the mind of the system designer 
or installer that mentally ‘pops up’ each 
time a DSP system is implemented.

Some interfaces support a fully open 
control architecture, which may require 
significant training for the system installer. 
Another approach that is often more 
intuitive utilizes a fixed signal flow where 
features are compartmentalized into a 

typical topology that has flexibility with 
respect to the setup of the DSP functions 
within the topology. This control interface 
aids the user’s ability to setup DSP 
applications quickly. Figure 4 illustrates the 
flexible, simple design support provided 
by a compartmentalized approach. 

Reaching The Outer Limits
The old episodes of TOL ultimately 
took the viewer to the point where the 
outcome was often incredulous, or was 
it? Approaching the brink of unbelievability 
is like standing on the edge of a 
technological cliff. This thing I want to do 
may not be possible, but yet it might be. 
Continuously advancing DSP technology 
requires that we always question the 
challenge and remain open for what is 
now possible. Such is the realm of DSP. 
Do you hear a control voice in your head 
each time the need for DSP arises? 
“There is nothing wrong with your audio 
channel. Do not attempt to adjust the 
master gain. We are controlling acoustic 
feedback…”

Figure 3:  DSP functions arranged in descending order 
of complexity

Easy-to-use DSP Configurator  
Software for Fast Setup

Figure 4: Compartmentalized topology for DSP functions as shown in the Extron DSP Configurator Software
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Digital Design Best Practices - Signal Integrity

This article concentrates on signal integrity, one of the three core components in digital system architecture. The 

other two, equally important components are content protection and resolution management. Signal integrity relates 

to maintaining the signal waveforms and sync timing throughout the signal path so that the receiving circuit can read 

each data bit correctly. In order for this to happen, a digital signal needs to be free of bit errors. Bit errors occur when 

the receiving circuit fails to properly identify whether the data bit received is high or low. The subject of bit errors can 

be explored much deeper, but for the purpose of these best practices, it’s important to know that, according to the 

High-Definition Multimedia Interface Specification Version 1.3, the required pixel error rate is 10-9 or one pixel error per 

billion. This translates to a required bit error rate of less than 3.3x10-11. Such an extremely low error rate may sound like a 

challenging goal for any digital system design, but with proper planning and adherence to the best practices in this article, 

it is well within reach. Before we dive into the best practices, let's talk a little about diagnosing signal loss.

Diagnosing Digital Signal Loss
Unlike its analog cousin, digital signal loss is 
more abrupt and much harder to diagnose. 
A digital communications analyzer can be 
used to provide a visual representation of 
digital signal errors by sampling a series 
of bits and producing an “eye diagram” 
from the signals’ waveform traces. Signal 
errors cause the eye diagram to distort 
and collapse, introducing bit errors. See 
Figure 1 and Figure 2. Observing an eye 

diagram can be helpful in visualizing the 
waveform's integrity, but the eye diagram 
does not provide measurable clues as 
to the cause of the signal degradation or 
disclose how well your receiver can tolerate 
signal errors. Digital diagnostic equipment, 
such as a digital communications analyzer, 
is very expensive and inconclusive. This 
is often reason enough to take extra time 
planning a digital system and to employ the 
best practices described in this article.

Best Practices for Ensuring Signal 
Integrity . Start at the Source .
There is a wide variance in the quality of 
the hardware within any signal path, and 
under the same conditions, one brand 
of Blu-ray player may perform fine, while 
another may not. The same goes for 
displays. Testing source components or 
displays during initial system conceptual 
design can save time and money when 
determining why you’re seeing poor 

What do bit errors look like?

Bit errors typically appear as video “noise” 

and escalate rapidly toward transmission 

failure. If you’re seeing symptoms such as 

distortion, missing lines in the frame or line 

header, or sparkles or streaking within the 

video, then your signal is at the verge of 

collapse. Jitter is another sign of bit loss, 

and is characterized on your display as 

data edges appearing to dance back and 

forth randomly. 

Digital images should reflect pristine, bit-for-bit representations of source material. Sparkling, as seen in 
this screen capture, is a certain sign of bit error and indicates that the image may soon fail entirely.
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image quality or a blank screen. However, 
before you swap out the components, 
check the source and the display first by 
connecting them with a short length of 
pre-tested cable to make sure they are 
operational under ideal conditions.

Keep it Simple
While analog A/V systems typically have 
high tolerance for several devices between 
the source and the display, digital A/V 
systems work best when the “less is more” 
rule is applied. High resolution digital 
signals are designed for short, point-to 
point connection between a source and a 
display, and are inherently finicky about the 
number of connections in the signal path. 
More connections, meaning adapters, 
wallplates, cables, and component I/Os 
from cascading A/V devices, may result 
in signal attenuation and timing errors, or 
jitter, which will negatively impact signal 
integrity and the displayed image.

Use Single Cable Connections Between 
Devices
Avoid using gender changers to “extend” 
cables, but when signal processing or 
distribution devices are necessary, try to 
employ them as sparingly as possible and 
try to choose devices that have signal 
equalization built in. Signal conditioning 
should include input signal equalization and 
output signal regeneration or reclocking, two 
advanced features that help compensate for 
signal degradation. 

Keep Cables as Short as Possible
In the analog realm, signal loss is gradual 
as cable length increases. Losses may be 
visible on-screen, but are not likely to be 
distracting unless the losses are substantial. 
Due to digital signals' high data rates, there 
is much more demand placed on choosing 
quality components and cables within the 
signal path to accommodate the required 
data rates over longer distances. Also, when 
data bit loss occurs, effects on the image 
display are abrupt and far more noticeable 
than with analog signals. 

Figure 1: A typical eye diagram showing an acceptable digital signal. The inner portion, or eye mask, indicates 
the boundary area where signal degradation will lead to image errors. This signal has good clearance from the 
eye mask boundary. 

Figure 2: This eye mask has collapsed and indicates digital signal degredation. In this case, the signal was 
degraded by simply inserting a DVI gender changer. The signal encroaches the eye mask to the point where severe 
bit errors will be evident or the image will not be displayed at all.

continued on page 32
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Select Good Quality Cables Constructed 
for the Distance Required 
Quality cables are available for lengths up to 
200 feet (60 meters), but longer distances 
are possible with specially designed cables 
and different cable types, such as twisted 
pair and fiber optic cables. Manufacturers 
typically employ their own cable engineering 
to improve performance, so use their 
guidelines as a starting point. Regardless of 
manufacturer claims, however, select cables 
that are just long enough for each signal path.
 
Use a Cable Equalizer for Long Cable Runs 
Cable equalizers attach to the ends of cables 
near the display or projector and optimize 
image quality by reshaping and restoring 
digital signals sent over long cable runs. 
Remember that, generally speaking, higher 
resolution signals travel shorter distances 
than lower resolution signals. This means 
that under similar conditions, cables carrying 
high resolution signals will require the use 
of a cable equalizer before the same length 
of cable carrying low-resolution signals will 
require one. Whenever possible use a short 
cable from the equalizer to the display.

 

Choose the Appropriate Type of Cable 
for Application and Distance
In addition to standard DVI and HDMI 
cables, digital video signals can be sent 
over twisted pair and fiber optic cables. 
Each cable type has its advantages, so here 
are some best practices and some tips for 
choosing the right type.

Standard DVI and HDMI Cables 
Use standard cables for short, device-to-
device connections within a system. Use 
equalizers for long standard cable runs, 
up to about 200 feet. The basic off-the-
shelf DVI or HDMI dedicated cable was 
designed to satisfy a limited-distance 
interface. Equalizers can be incorporated 
to compensate for signal loss and allow 
for much longer cable runs. 

Since it is neither easy nor recommended 
to terminate standard cables in the field, 
it is crucial to choose the right length of 
cables. If you have a cable that is too 
short, buy a longer, high performance 
cable to replace it instead of using a 
gender changer to attach an additional 
length of cable. Although two short cables 
connected by a gender changer is a 
cheaper solution than one long, high-
performance cable, the signal attenuation 
and reflection through a gender changer 
would cause undesirable image quality or 
loss of image, entirely.

Twisted Pair Extenders
Consider using twisted pair extenders 
instead of non-equalized standard cables 
when runs exceed 50 feet (15 meters). 
Twisted pair can transmit low and medium 
resolution signals up to 200 feet and 
high resolution signals up to 150 feet. 
When compared to standard DVI and 
HDMI cables, twisted pair is more cost-
effective, offers increased protection from 
interference, can be pulled through conduit 
and other small spaces, and is easy to 
field-terminate. Consider using shielded 
twisted pair cables instead of unshielded 
for increased protection from interference 
and better overall performance. 

Fiber Optic Extenders
Use fiber optic extenders in very long 
distance applications and in environments 
where electrical sensitivity or confidentiality 
are concerns, such as medical, military, and 
government applications. Fiber optic cables 
can transmit digital signals from hundreds of 

feet to kilometers or miles. These cables are 
virtually immune to electromagnetic and radio 
frequency interference and their resistance 
to eavesdropping makes them very secure. 
If security is a concern, consider using fiber 
optic cable even if your installation has short 
to moderate length cable runs.

Initial Testing
Whenever possible, perform the initial test 
of the system inside your shop instead of 
at the job site. Troubleshooting is more 
time-efficient and easier in a familiar 
environment. 

For Further Reference
The Extron Digital Design Guide is 
an excellent reference for integrating 
digital technologies into new and legacy 
presentation systems. It provides a 
comprehensive resource for A/V system 
designers seeking to understand these 
emerging technologies and the many 
options available to them. You can find 
our Digital Design Guide on our Web site 
here: extron.com/ddg. 

For details on any of the best practices 
mentioned in this article, or for questions 
on how to maintain signal integrity within 
your specific system design, please 
contact an Extron Customer Support 
Representative.

HDMI 201 - Twisted Pair Extender pair

HDMI 101 - HDMI Cable Equalizer

D i g i t a l  D e s i g n  B e s t  P r a c t i c e s  -  S i g n a l  I n t e g r i t y   — continued
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PowerCage 1600
Modular Power Enclosure for Fiber Optic and Twisted Pair Extenders

PowerCage Boards
Fiber Optic and Twisted Pair A/V Transmitter and Receiver Boards for the PowerCage 1600

The Extron PowerCage 1600 is a rack-mountable, 16-slot enclosure that supports a wide 
range of Extron fiber optic and twisted pair A/V transmitter and receiver boards. Providing an 
efficient way to power and mount multiple transmitters and receivers, the PowerCage 1600 
simplifies integration for large, rack-mounted systems. The PowerCage 1600 also features an 
optional redundant, hot-swappable power supply plus active power and thermal management 
to optimize reliability in mission-critical environments where continuous, 24/7 operations is 
essential. The hot-swappable, modular design allows for replacing or upgrading boards in the 
field at any time, without having to power down the system.

PowerCage FOX Fiber Optic Extenders
PowerCage FOX Fiber Optic Extenders include transmitter and receiver boards for long-
haul transmission of A/V signals over a single fiber. They are available in a broad range of 
formats and rates, including high resolution RGB, DVI, multi-rate SDI, SD component video, 
S-video, and composite video. Engineered for reliability and exceptional high resolution image 
performance, they use Extron's exclusive all digital, zero compression technology to deliver 
perfect pixel-for-pixel transmission of video images.

PowerCage FOX Fiber Optic Extenders are a double-slot design, allowing for up to eight boards 
within the enclosure. Multiple receiver boards can be daisy-chained. PowerCage FOX Fiber 
Optic Extenders are available for multimode or singlemode fiber. Multimode fiber is typically 
used within buildings or facilities with moderate-range transmission distances. Singlemode fiber 
offers long-range transmission capability over extreme distances up to 30 km or 18.75 miles.

PowerCage MTP Twisted Pair Extenders
The PowerCage MTP Twisted Pair Extenders include transmitter and receiver boards for the 
transmission of A/V signals over a single CAT 5-type cable. The PowerCage MTP T 15HD RSA 
can transmit high resolution video and audio signals up to 1,500 feet (450 meters) when used 
with an MTP 1500RL extended distance receiver, while the PowerCage MTP R 15HD RSA SEQ 
receiver can receive XGA video and mono audio signals at cable lengths of 600 feet  
(180 meters) or more. PowerCage MTP Twisted Pair Extenders are available for high resolution 
RGB, HD YUV, S-video, and composite video along with audio or RS-232 signals.

Model Version Description Part Number MSRP
PowerCage FOX 4G VGA Fiber Optic Extender for VGA, Audio, and RS-232 70-699-xx CALL
PowerCage FOX 4G DVI Fiber Optic Extender for DVI, Audio, and RS-232 70-700-xx CALL
PowerCage FOX 3G HD-SDI Fiber Optic Extender for Multi-Rate SDI 70-701-xx CALL
PowerCage FOX 2G AV Fiber Optic Extender for Video, Audio, and RS-232 70-702-xx CALL
PowerCage MTP 15HD RSA MTP Twisted Pair Extender for VGA and  
 Audio or RS-232  70-817-xx CALL
PowerCage MTP AV MTP Twisted Pair Extender for Video and  
 Audio or RS-232  70-815-xx CALL

Note: PowerCage FOX boards are offered in both multimode and singlemode versions .    

Model Version Description Part Number MSRP
PowerCage 1600 Enclosure 3U, 16-Slot Frame 60-978-01 $2,590
PowerCage 1600 Kit Redundant Power Supply Option 70-784-01 $990
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FOX 3G DVC
Fiber Optic Multi-Rate SDI to DVI & RGB/Component Converter

DVC 501 SD
Multi-Rate SDI to DVI & RGB/Component Converter

DMS 1600
Modular DVI Matrix Switcher with EDID Minder™

The Extron FOX 3G DVC receives fiber optic SDI, HD-SDI, and 3G-SDI serial digital video 
signals over a single fiber, and converts them to DVI-D and analog RGB or component video. 
It is compatible with the FOX HD-SDI Fiber Optic Extender, as well as FOX Series distribution 
amplifiers, switchers, and matrix switchers. The FOX 3G DVC features extraction of embedded 
AES3 audio, RS-232 serial control, and a fiber optic input loop-through that allows multiple 
FOX 3G DVC and FOX HD-SDI units to be daisy-chained. It is ideal for applications including 
television production, medical imaging, military similation, houses of worship, and live events 
that require long distance transmission of broadcast-type signals from cameras and other 
devices, and interfacing them with professional or consumer-level displays and other products.

The Extron DVC 501 SD converts SDI, HD-SDI, and 3G-SDI serial digital video signals to 
DVI-D and analog RGB or component video formats. It features automatic equalization of input 
signals, extraction of embedded AES3 audio, and RS-232 serial control. The DVC 501 SD 
is ideal for applications including television production, video editing, and live events that 
require interfacing broadcast-type signals from cameras and other devices with professional or 
consumer-level displays and other products. It is compliant with SMPTE 259M, 292M, 424M, 
and ITU digital video standards.

The Extron DMS 1600 represents a new level of matrix switching for DVI. It combines the 
simplicity and reliability of a fixed I/O matrix switcher with the convenience and flexibility of 
a modular matrix switcher. The 4U enclosure accepts any combination of DVI boards. Input 
and output boards are available in 4-port input, 4-port output, and 4x4 I/O versions, providing 
various I/O size combinations with sizes from 4x4 to 16x16 for full system customization. The 
DMS 1600 is ideal for a wide range of applications that require routing of high-resolution DVI 
digital video signals without copy protection.

Model Version Description Part Number MSRP

FOX 3G DVC MM Multimode 60-1034-01 $2,190
FOX 3G DVC SM Singlemode 60-1034-02 $2,730

Model Version Description Part Number MSRP

DVC 501 SD 3G-SDI to DVI/RGB/Component Converter 60-1033-01 $1,990

Model Version Description Part Number MSRP

DMS 1600 Frame 4U, 4-Slot Frame 60-1091-01 CALL
DMS I/O 44 DVI 4x4 I/O DVI 70-741-01 CALL
DMS 4i DVI 4-Input DVI 70-741-02 CALL
DMS 4o DVI 4-Output DVI 70-741-03 CALL
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DVS 510
10 Input Scaling Presentation Switcher

MPS 409
Digital Media Presentation Switcher

MDC HDMI
MicroDigital™ Ultra-Flexible HDMI Cables

The Extron DVS 510 is a 10 input, multi-format Presentation Scaling Switcher that accepts 
and scales DVI, RGB, HDTV, and standard definition signals to a common, high resolution 
output rate. The DVS 510 is HDCP-compliant and features simultaneous DVI and two analog 
RGB/YUV outputs. It is a true presentation switcher for professional environments, with audio 
switching for all video input sources, an available 50 watt stereo integrated amplifier, picture-in-
picture, and glitch-free switching. The DVS 510 also offers flexible control options including front 
panel control, Ethernet, RS-232, and IR.

The Extron MPS 409 is a multi-format presentation switcher for digital and analog signals. It 
combines five independent switchers in a single compact enclosure: 3x1 HDMI with embedded 
audio, 2x1 DVI, 2x1 VGA/HDTV component video, 2x1 composite video, and 9x1 analog 
stereo audio. The MPS 409 features three selectable switching modes, including the ability to 
route all DVI and HDMI sources to the display using a single HDMI cable. Continuous EDID 
communications between the HDMI, DVI, and VGA sources and the display device ensures the 
reliable display of video. HDMI and DVI inputs and outputs are HDCP compliant, ensuring the 
display of content protected media. The MPS 409 is ideal for use in single-display applications 
that require a hybrid switcher for integration of digital and analog video sources and associated 
audio signals.

Extron MDC HDMI cables are ultra-flexible 4 mm cables designed to transmit HDMI digital video 
and audio signals. MDC HDMI cables are engineered with Extron-exclusive MicroDigital™ Cable 
Technology and feature high flexibility, low bend radius, and compact connectors. These cables 
are ideal for applications with tight equipment racks or A/V presentation furniture, or with wall-
mount or pole-mount displays. They are available in lengths of 3 feet and 6 feet and conform to 
HDMI High Speed and Standard Speed Cable Specifications, respectively. 

Model Version Description Part Number MSRP

DVS 510 Variable Preamp Output - No Amplifier 60-835-01 $3,990
DVS 510 SA 2x25 Watt Stereo Power Amplifier 60-835-02 $4,390

Model Version Description Part Number MSRP

MPS 409 HDMI, DVI, VGA, Video & Audio Switcher 60-1012-01 $1,990

Model Version Description Part Number MSRP

MDC 3 HDMI 3' (90 cm) high speed 26-667-03 $50
MDC 6 HDMI 6' (1 .8m) standard speed 26-667-06 $70

N E W  P R O D U C T  H I G H L I G H T S
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VN-Matrix Enterprise Controller
Enhanced Control for Large VN-Matrix Systems

The VN-Matrix Enterprise Controller is a dedicated control appliance for larger VN-Matrix 
Systems. A powerful browser-based graphical user interface allows a user to easily view, 
manage, and dynamically control multiple VN-Matrix systems and networked VN-Matrix 
domains. Configure primary and secondary Enterprise Controllers together to provide redundant 
control in mission-critical applications.

Model Version Description Part Number MSRP

VNM Enterprise Controller Enterprise Controller-Primary 60-1133-01 $6,995
VNM Enterprise Controller  
Secondary Enterprise Controller-Secondary 60-1134-01 $4,195

VN-Matrix™ 300 Series
SDI, HD-SDI & 3G-SDI Over IP Encoders & Decoders

The VN-Matrix™ 300 Series encoders and decoders enable streaming of SDI, HD-SDI, and 
3G-SDI video over IP networks, producing excellent image quality at highly efficient bit rates 
with low latency. The VN-Matrix 300 System utilizes Extron’s PURE3 codec that exceeds many 
of the performance characteristics of existing compression formats and provides exceptionally 
robust protection against network errors, making it ideal for quality-critical applications. With 
the highly scalable VN-Matrix system, you can turn your IP network into a virtual routing matrix 
switcher that is practically limitless in size.

Model Version Description Part Number MSRP

VNC 300 SDI Codec for SDI 60-1122-01       $15,395
VNC 300 HD-SDI Codec for HD-SDI 60-1123-01 $29,395
VNC 300 3G-SDI Codec for 3G-SDI 60-1124-01 $55,995
VND 300 SDI Decoder for SDI 60-1125-01  $8,395
VND 300 HD-SDI Decoder for HD-SDI 60-1126-01  $15,395

VN-Matrix 200 Series
DVI & RGB Video Over IP Encoders & Decoders

The VN-Matrix™ 200 Series provides real-time transmission of high resolution audio visual 
content across standard IP networks for live viewing, collaboration, storage, and playback. The 
VN-Matrix 200 Series supports resolutions up to 1920 x 1200 or 1080p and utilizes Extron’s 
PURE3™ Codec, a unique wavelet-based compression technology. The VN-Matrix 200 Series 
offers real-time performance and low latency, making it ideal for remote collaborative and 
interactive or control applications. It can be deployed in live event streaming and high level 
conferencing for specialized projects. With the scalable VN-Matrix system, you can start small 
and add additional encoders and decoders later to turn your IP network into a virtual routing 
matrix switcher that is practically limitless in size.

Model Version Description Part Number MSRP

VNC 200 DVI Codec for DVI-I, Keyboard & Mouse 60-1117-01       $12,595
VNC 200 DVI-A Codec for DVI-I, Audio/Keyboard/Mouse 60-1118-01 $13,995
VNE 200 DVI Encoder for DVI-I & Digital Audio 60-1119-01 $12,455
VND 200 DVI Decoder for DVI-I & Digital Audio 60-1120-01 $11,055
VNM Recorder Recorder 60-1121-01 $30,095
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JMP 9600
Two-Channel JPEG 2000 HD Video Player

The JMP 9600 HD and JMP 9600 2K are high resolution video players that provide 2D and 3D 
playback of JPEG 2000 encoded video files at bit rates up to 250 Mbps. The players are ideal 
for entertainment and commercial applications where superior image quality is critical to the 
audience experience. The JMP 9600 offers two playback channels that can be independently 
controlled or synchronized for super-widescreen or 3D displays.

Model Version Description Part Number MSRP

JMP 9600 HD JPEG 2000 Media Player HD 60-1135-01 $11,195
JMP 9600 2K JPEG 2000 Media Player 2K 60-1136-01 $16,795
J2KENC-PRO JPEG 2000 Professional Software Encoder 29-099-01 $4,195

Quantum™ Connect
Videowall Processing System

Quantum™ Elite
Scalable, Expandable Videowall Processing System

The Quantum Connect is a video/graphic processor for small to medium-sized videowalls 
with two to 14 screens. It delivers the same high quality video scaling, windowing capability, 
and real-time performance as the Quantum Elite. The Quantum Connect can be populated at 
the factory with any combination of DVI-I output cards and input cards for video, RGB or HD 
component video, and DVI sources. The dual output card supports up to 126 video/graphic 
windows and the high-speed video bus maintains real-time performance even under heavy 
loading of inputs. The Quantum Connect can accommodate up to 84 video inputs or 14 RGB/
DVI inputs, depending on the input and output card configuration.

The Quantum Elite is a flexible and scalable video/graphic processor configurable to support a 
variety of input, output, and windowing capabilities. It features high performance video scaling 
technology capable of producing very high quality images. The Quantum Elite offers two  
card-cage versions that support various combinations of input and output cards for video,  
RGB or HD, and DVI. Hundreds of additional DVI or RGB sources can be streamed to the 
Quantum Elite using the Extron QGE-100 Quantum Graphics Encoder. Each DVI-I dual output 
card supports up to 126 video/graphic windows, and multiple card cages can be cascaded to 
create very large display arrays. A high-speed video bus maintains real-time performance even 
under heavy loading of inputs.

Model Version Description Part Number MSRP

Call Extron for part numbers and prices

Model Version Description Part Number MSRP

Quantum Elite 615 Quantum Elite System 6U/15 slot (ES3301) 60-1111-01 CALL
Quantum Elite 408 Quantum Elite System 4U/8 slot (ES3302) 60-1112-01 CALL
QEC O2 Quantum Elite Output Card (ES3310) 70-750-01 CALL
QEC I12VID Quantum Elite 12 Video Input (ES3311) 70-751-01 CALL
QEC I2RGB Quantum Elite 2 RGB Input Card (ES3312) 70-752-01 CALL
QEC I2DVI Quantum Elite 2 DVI Input Card (ES3314) 70-753-01 CALL
Quantum Elite Control Software Quantum Elite Software (ES3200) 29-097-01 CALL
QGE-100 Quantum Graphics Encoder (ES3611) 60-1113-01 CALL
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Global Configurator 4.0
Free Configuration Software for TouchLink™, MediaLink®, and IP Link® Control Systems

Global Configurator is a simple-to-use, yet comprehensive software application that allows 
non-programmers to configure a wide range of Extron IP Link-enabled control products. It 
provides an integrated environment for defining A/V control system functionality from an easy-
to-use graphical user interface. It's simple enough to use to configure a single room controller, 
yet powerful enough to facilitate building a Web-based resource management and remote 
monitoring system for hundreds of A/V devices in multiple locations.
 

New Features in Version 4.0
•  Box-to-box communication enables multiple controllers to function together as one for larger,  

more complex systems
• Enhanced user interface that makes systems even easier to configure
•  Conditional logic to allow button operations to be contingent on a variety of separate 

conditions
• Controller cloning streamlines the configuration of large installs with identical rooms  
• Virtual TouchLink enables Web browser access of the touchpanel GUI on a PC or Mac

Model Version Description Part Number MSRP

Global Configurator 4 .0 Configuration software 79-511-01 FREE

N E W  P R O D U C T  H I G H L I G H T S N E W  P R O D U C T  H I G H L I G H T S

IPL 500
IP Link® Ethernet Control Processor

The IPL 500 is an Ethernet control processor designed to support larger TouchLink configurable 
control systems that require a wide range of control ports and support for multiple TouchLink 
touchpanels. The IPL 500 provides powerful A/V system control capabilities through 
bidirectional serial ports, configurable unidirectional IR/serial ports, Ethernet driver ports, Flex 
I/O ports, and relays for interfacing with displays, switchers, sources, screen control, lighting 
systems, and other devices.

Model Version Description Part Number MSRP

IPL 500 IP Link Ethernet Control Processor 60-1071-01 $2,190

TLP 350MV
TouchLink™ 3 .5" Wall Mount Touchpanel

The Extron TLP 350MV TouchLink™ 3.5" Wall Mount Touchpanel is ideal for applications that 
require a small installation footprint. Designed to mount securely into a wall, lectern, or other flat 
surface, the TLP 350MV provides the power of touchpanel control in the same three-gang form 
factor common for keypad controllers. Eight customizable backlit buttons provide expanded 
control capabilities to ensure that critical functions are easily accessible. The TLP 350MV 
touchpanel enables integrators to deploy a fully configurable, small-format, surface-mounted 
touchscreen control interface with a sophisticated, high tech appearance.

Model Version Description Part Number MSRP

TLP 350MV 3 .5" Touchpanel- Wall Mount - Black 60-1077-02 $1,190
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MTPX Plus 6400 Series
MTP Twisted Pair Matrix Switcher for RGBHV, Video, Audio, and RS-232

FF 220T
Extron Exclusive Patent Pending Flat Field® Speaker with 70/100 V Transformer

The Extron MTPX Plus 6400 Series represents the next level of large-scale twisted pair 
matrix switching, building on the success of the MTPX Plus Series product line. The 
MTPX Plus 6400 Series simplifies the design and integration of complex twisted pair matrix 
switching systems by offering advanced, integration-friendly features that dramatically reduce 
costs associated with rack space, cabling, and installation. The MTPX Plus 6400 Series is 
available in 12 different I/O sizes, from 16x48 to 64x64. In addition to offering all of the same 
features found in the MTPX Plus Series, the MTPX Plus 6400 Series provides EDID Minder™ 
for local inputs and outputs, RS-232 insertion from the Ethernet port to all MTP outputs, and 
switchable video pre-peaking on all outputs.

The Extron FF 220T is a full-range sound field speaker for 70 volt/100 volt systems. The 
FF 220T features Extron patent pending Flat Field Technology which reduces beaming of mid 
and high frequencies directly under the speaker, delivering consistent sound levels across the 
listening area. In addition, the FF 220T offers an extraordinarily wide dispersion area of 170 
degrees, providing a very wide room coverage pattern which is especially important for rooms 
with low ceilings. An Extron exclusive, UL 2043 plenum rated, 2' x 2' (61 cm x 61 cm) by 
3.25" (8.3 cm) deep aluminized composite enclosure drops into standard suspended ceilings 
providing quicker installations. With a low profile enclosure, this speaker is an excellent choice 
for ceiling installations with tight above-the-ceiling space issues.

Model Version Description Part Number MSRP

MTPX Plus Series Call Call CALL

Model Version Description Part Number MSRP

FF 220T Ceiling - 2x2 Drop-In, Transformer, Pair 42-141-03 $500
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MTP/HDMI U T A D
Universal Twisted Pair Transmitter for HDMI, VGA, Video, Audio, and RS-232

The Extron MTP/HDMI U T A D is a Decora®-style, universal twisted pair transmitter for 
digital and analog video sources. It meets the needs of A/V presentation environments 
that must support a variety of digital and analog signals. Dedicated inputs are provided to 
accommodate HDMI, VGA, HD component video, S-video, composite video, audio, and 
bidirectional RS-232 or IR signals. These signals can then be transmitted long distances over 
standard CAT 5-type cabling to remote receiver locations. The MTP/HDMI U T A D supports 
HDMI and all common analog video formats. It is ideally paired with the Extron MTP/HDMI U R 
receiver or an Extron MTP universal receiver or an HDMI 201 Series receiver.

Model Version Description Part Number MSRP

MTP/HDMI U T A D MTP/HDMI Universal Transmitter - White 42-166-01 $1,730
MTP/HDMI U T A D MTP/HDMI Universal Transmitter - Black 42-166-02 $1,730
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Extron has great career opportunities!

EOE M/F/V/D

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

Extron USA

Extron Europe

Marketing, Sales, Technical Support, and Product Support
Extron USA and EMEA are seeking qualified applicants for a variety of 

career opportunities in Sales, 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 worldwide, please see our Web site at 
http://www.extron.com/jobs

Sales & Marketing
Applications Engineer – CA and NC
Consultant Applications Engineer
Curriculum Developer
Director of Marketing
Educational Market Developer
Field / Audio Visual Systems Design Engineer
Flash and Graphics Developer
Graphic Designer
Integration Support Specialist - CA, NC, TX
Marketing Communications Manager
Marketing Communications Writer
Photographer
Product Marketing Manager
Production Artist
Regional Trainer
Sales Account Manager - NC
Software Applications Engineer - Sales 
(CA, NC)

Engineering
Applications Engineer
Audio Power Electronics Design Engineer
Cable Assembly Engineer

SHOW BOOTH LOCATION DATE

InfoCommUS N701 LasVegas,NV June9-11,2010

KOBA 3312 Seoul,Korea June15-18,2010

LOCATION SCHOOL DATE LOCATION SCHOOL DATE 

TheNetherlands ConfigurableControlSystems June14-15,2010 Monterrey,Mexico ConfigurableControlSystems-Spanish July12,2010

Dubai,UnitedArab
Emirates

ConfigurableControlSystems June20-21,2010 Monterrey,Mexico SchoolofA/VTechnologiesforSystemDesigners
-Spanish

July13-14,2010

TheNetherlands ConfigurableControlSystemsforHigherEducation June21-22,2010 Anaheim,CA ConfigurableControlSystems July14,2010

Singapore A/VTechnologiesforHigherEducation June22-23,2010 Monterrey,Mexico ConfigurableControlSystems-Spanish July15,2010

Dubai,UnitedArab
Emirates

ConfigurableControlSystems June23-24,2010 Anaheim,CA EngineeredSystemTechnologies July15-16,2010

Tokyo,Japan ConfigurableControlSystems-Japanese June23-24,2010 Anaheim,CA SchoolofA/VTechnologiesforSystemDesigners July15-16,2010

Singapore ConfigurableControlSystemsforHigherEducation June24,2010 Monterrey,Mexico ConfigurableControlSystems-Spanish July16,2010

Shanghai,China EngineeredSystemTechnologies June30-July1,2010 Washington,DC SchoolofA/VTechnologiesforSystemDesigners July19-20,2010

Compiler Developer
Design Engineer
Digital Hardware Design Engineer - NC
DSP Engineer
Embedded Linux Engineer - CA, NJ
Embedded Linux Software Engineer
Embedded Software Engineer - CA, NC
Engineering Project Manager
Engineering Trainer
Power Electronics Design Engineer
Product Support Engineer
Software Build Engineer
Software Development Manager
Software Engineering Project Lead
Video Hardware Engineer
Video Processing Algorithm Engineer

Product Development
Applications Engineer - Mechanical
Applications Engineer - Software  Products
Software Applications Engineer 

Sales - EMEA
Applications Engineer
Applications Engineer (Spain)
Control Software Support Manager
Technical Support Manager
Customer Support (Northern Europe)
Customer Support (Germany)
Control Application Engineer
Application Engineer (Germany)
Technical Sales Manager  
Northern Europe
Account Manager UK
Account Manager Scandinavia
Technical Account Manager Scandinavia
Technical Account Manager Russia
Control Application Engineer France (Paris)
Control Application Engineer Germany 
(Frankfurt)
Control Application Engineer UK (London)
Software Development Engineer UK (Kent)

Marketing - EMEA
Junior Product Marketing Specialist
Product Marketing Specialist


