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Greg Dhuyvetter, Assistant Principal of
Faculty Services and Technology at Mater Dei,
has been instrumental in bringing more high-

end electronic media tools to Mater Dei. As a
teacher, Dhuyvetter recognized changes
occurring in instructional methods, and
adopted a more visual approach in his
lessons.
“Teaching methods are now requiring
many more visuals and access to a lot of
different types of media in order to be
effective,” he said.
After spending a good portion of the 90s
experimenting with various ways to
incorporate video, computers, and the
Internet into the school’s classrooms,
Dhuyvetter began to envision the concept of
a full-time, permanent A/V solution.
continued on page 2
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Mater Dei, Extron, and MediaLink™ (cont.)

Extron MLS 506MA

In 2000, a state-of-the-art multimedia lab was
built to integrate new technology. The lab
included a room projector and 32 networked
laptops. Eight other classrooms were also
expanded with integrated A/V systems and
programmable computer remote controls.
Although it seemed as if Dhuyvetter’s dream
was up and running, there were still a few
issues to deal with. One of the biggest
obstacles was that there was no easy way to
centrally control multiple incoming A/V
sources.

Enter Extron’s MediaLink™ System
At around the same time that Mater Dei
was planning to renovate 10 more classrooms
and broaden its technology scope, Extron was
in the process of developing the new
MediaLink System. Extron’s President Andrew
Edwards, who happens to be a member of
Mater Dei’s Technology Committee, sensed a
correlation between the school’s needs and the
potential behind the MediaLink System. For
the first time since 1994 when he created the
System 4LD, Edwards returned to his first love,
product development, with the intention of
expanding on the MediaLink’s range.
Along
with
MediaLink
Product
Development Manager Osbaldo Rodriguez,
Edwards’ first order of business was to
optimize the MediaLink System, overcoming
the hurdles that schools like Mater Dei face
when they implement A/V equipment into
their classrooms. Several features were added
specifically to meet the requirements of
schools, conference rooms, and other small
educational and business environments. Above
all, the features and designs were tailored to
keep total system costs low and affordable.
And with that, the MediaLink System was put
on the fast track to success.
Consisting of a family of easy-to-use and
inexpensive products that work together to
connect and control A/V equipment in any
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small, one-projector environment, the
MediaLink was a perfect fit for Mater Dei.
Unlike the prior A/V systems installed at Mater
Dei, the MediaLink is built to streamline
operations and simplify system control by
integrating audio, video, and computer
systems into a centralized, easy-to-use A/V
system.
“It’s almost as if the MediaLink was invented
for our specific needs. It is able to perform
everything that I want a teacher to be able to
do in the room,” Dhuyvetter said. “I feel the
MediaLink is more or less an extension of what
I had hoped to accomplish with these
classrooms.”

is encased in a raceway that runs from the top
of the MLC 206 up through the false ceiling of
the classroom. Cable runs in each room utilize
raceways along the wall and space above the
false ceiling.

System Access
Three connection points in each classroom
allow teachers and/or students to plug sources
into the system. On the front wall, below the
white board is an Extron WP 170 wall plate
with computer video/audio and composite
video/audio pass-through connections.
Dhuyvetter explained that this enables a
teacher to hook up a laptop, as well as
additional composite sources such as a
document camera or a laser disc player.

Simple Operation
The foundation of the MediaLink System is
the MediaLink Controller (MLC 206).
Engineered to easily integrate into oneprojector environments, Extron’s MediaLink
Controller (MLC 206) standardizes the control
interface, effectively becoming an extended
remote control unit. In the Mater Dei
classrooms, the MLC 206 is mounted on the
front wall, about five feet high, just to the right
of the white board. This allows a teacher to
control the A/V system without obstructing the
students’ view of the Draper wall-mounted
front projection screen where presentations
are displayed. “We use the Draper screen
throughout the school,” Dhuyvetter said. “We
have found they are of the highest quality and
fit our budget.”

Extron MLC 206 mounted in a MLM-5GWP
wall plate located on the front wall.

For each classroom, the MLC 206 is
equipped with six input selection buttons. The
top three are designated for composite video
sources—specifically DVD, VCR, and auxiliary
video. The bottom three are allotted for
computer inputs. Two IR control module
Architectural Adapter Plates (AAPs) are installed
in the MediaLink’s five-gang MLM-5GWP wall
plate to provide remote control of the DVD and
VCR. Extron’s Plenum Comm-Link Cable is used
for projector, switcher, and IR control. The cable
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To the left of the white board, mounted on
the side of the equipment cabinet, is an Extron
AAP 102, two-gang size wall plate with the
capability to hold 4 single space AAPs. The four
AAP slots are populated with one 15-pin HD
and 3.5 mm audio pass-through plate, one
blank plate, and a double-space RJ-45 passthrough plate for connection to the school’s
computer network.

Extron AAP 102

Extron WP 150

Extron WP 170

“The key benefit for the connection on the
side of the cabinet is that a teacher can put his
or her laptop on a table or filing cabinet next
to the cabinet,” Dhuyvetter explained. “This is
particularly important for those teachers who
leave their computers on all day in order to
report attendance over the school network.
The machine is available, but not intrusive, and
there are no cords to trip over.”
The third connection is along the longer
adjacent wall. Here, Extron’s WP 150 wall plate
provides a 15-pin HD connector and 3.5 mm
audio pass-through. Dhuyvetter describes this
point as “a great place for a student to run a
computer presentation.”

Integration Team
Charles Pe, CEO of System Spec, a
full–service A/V integration consultancy

MATER

company, has overseen numerous installations
at educational institutions of all sizes. He cites
the MediaLink as the missing piece to a puzzle
of a budget-level control system. “The
MediaLink provides a low-budget solution. It
not only gives you control for the projector; it
also switches your sources, and takes care of
the signal routing as well.”
Pe and his project team not only worked
extensively on the installation; they also trained
and familiarized Extron’s own Application
Engineers with the entire process. “We gave
Extron engineers hands-on experience in
learning how a contractor like us works
through the scheduling, the project
management, and creating the logistics,” he
said. “Understanding what’s involved, whether
it’s structural mounting, speaker installation,
pulling cable, power requirements, and
coordinating it all—these all are key to what an
integrator’s world is like.” This education is
invaluable to Extron. There is no better way to
learn how to support dealers than
experiencing a real system installation.

Building the Rack
A 28-inch tall Middle Atlantic equipment
rack is inside the cabinet. “The Middle Atlantic
rack has a secure and versatile design that’s
perfect for the room’s cabinet,” Dhuyvetter
said. “It easily accommodates the system’s
DVD and VCR players, as well as the
MediaLink Switcher MLS 506MA.” The
MLS 506MA is a six input, one output, multiformat active switcher. Composite video from
the DVD player, the VCR, and the WP 170 is
fed into the first three inputs. RGBHV signals
from the WP 170, WP 150 and AAP 102 are
connected to the last three inputs. For audio,
the MLS 506MA comes with an integrated
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30-watt, mono amplifier. It can easily output
to a 4 or 8 ohm load or a 70 volt, distributed
audio system, as is the case with Mater Dei.

JBL Speakers
Six
JBL
four-inch,
two-way speakers are
mounted onto ceiling
tiles strategically placed
through-out
each
classroom.
“The
JBL
speakers were chosen
because they provide
excellent performance and were easy to
install,” Dhuyvetter said.

NEC VT-540 Projector and Premier
Mounts
Each room is
also outfitted
with a compact
NEC VT-540 LCD
Projector. “These
new projectors
offer the brightness and clarity we were
looking for,” said Dhuyvetter. The projector is
mounted to a NEC-approved Premier
PBM-540L mount, which is attached to a
Premier AST-2446 adjustable suspension
adapter. “It’s an important safeguard that the
projector mount be strong and dependable,”
Dhuyvetter added. Instead of being directly
secured to the permanent ceiling, the adapter
is anchored to two parallel strips of Unistrut.
These, in turn, are anchored to two additional
parallel strips of Unistrut bolted to the
permanent ceiling. Should the need ever arise
to adjust the projector horizontally or
vertically, the adapter and Unistrut anchors
can be easily altered.

MEDIALINK™

media with the simple touch of a button. The
connection points invite additional sources as
well as teacher/student interactivity. Mater
Dei’s faculty has aligned itself with “a new kind
of learning.”
For more information, visit Mater Dei High
School on the World Wide Web at
www.materdei.org or System Spec at
www.systemspec.net. To learn more about the
Extron MediaLink family of products, visit
www.extron.com/medialink.
For more information on any of the
complimentary products used in this
system, visit:
www.draperinc.com
www.middleatlantic.com
www.nec.com
www.jbl.com
www.mounts.com
System diagram showing how the MediaLink
System was installed in the Mater Dei classroom.
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The Learning Curve
According to Dhuyvetter, the new A/V
systems have become quite popular. Teachers
are adjusting to a level of comfort of
operating the equipment without disrupting
their curriculum. “Some people are starting
to use it (the equipment) every day,”
Dhuyvetter said.

A/V Rack with Extron’s MLS 506MA
Switcher, DVD and VCR.

The MediaLink System has also responded
to the school’s vision of a 21st century
classroom. The system’s switching abilities
have enabled teachers to use several forms of
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by Lee Dodson, Vice President of Marketing

It’s Showtime!

H

ave you ever planned an event and it ended up a flop? If you
haven’t organized one, I’m sure you have witnessed one. It isn’t a

pretty sight. Events have the ability to fall apart faster than you can
blink an eye. Under the worst of circumstances, problems can
compound and destroy the event. Only the heroic acts of scrambling
event staff prevent these troubles and tribulations from being noticed
by the attendees. But these “solutions” often introduce an expensive
and costly strain that can make the event’s budget skyrocket.

10 tips on successful event planning:
1. Establish an objective, a time line, and a budget. Is there an underlying business need,
or is this an event to thank your current and potential customers?
2. Know the diversity of your guests. Determining age brackets, gender ratios, levels of
management, and the number of VIPs can help you tailor the environment accordingly.
3. Research potential venues that can accommodate the number of guests expected.
Visit the site at least three months before the event (longer for larger events) as premium dates
book early. This will allow you to ascertain and resolve any concerns that were unmentioned
when speaking with the site staff. This will also allow you to get a better idea of how to layout
your event.
4. If at all possible, meet your vendors face-to-face. This will assist you in the negotiation
process. Referrals from known vendors are always a good place to start when selecting a new
vendor. Provide all vendors with your requirements and ask for a contract for your review.
Review all contracts carefully to assure that everything has been clearly understood by both
parties. Do not feel intimidated to contact the Vendor for clarification. Remember: all contracts
are negotiable.
5. A formal layout of the event should be created and distributed to all event
committee members and vendors as soon as possible. A task list should be created and
discussed with each committee member.
6. When sending out guest invitations, plan for the invitations to arrive at least two,
but no more than five weeks prior to the event. Be sure to include a request for RSVP.
Create an RSVP tracking system that will assist the catering staff with a final catering count.
Follow-up invitations with phone calls to increase attendance and answer questions pertaining
to the event.
7. Hold a meeting immediately before the event with all parties involved to deliver
training identify potential problems, and review task lists.
8. On the day of the event, it is very important that at least one committee member
be on site to ensure that everything is running smoothly. At this point, don’t assume
everything is taken care of.
9. Debrief staff members after the event to document lessons learned that can be applied
to the planning of future events.
10. Send thank-you notes to contributors and follow-up packages to attendees.
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Events in the A/V industry are a common
and daily occurrence. They range from the
simple open house in the afternoon to the
sophisticated road shows that require
extensive travel, accommodations, labor,
shipping, and most importantly—PEOPLE!
There’s a familiar excuse for failure:
unforeseen circumstances. The funny thing
about most unforeseen circumstances is that
they can be avoided with proper planning
and preventative measures. Experienced
Meeting Planners will tell you that you
should have a backup plan (and maybe a
backup for the backup!) Murphy’s Law
states—“If anything can go wrong, it
probably will.” This certainly applies to
events, especially the important ones!
The bottom line for events of any kind is
that they are complicated functions that
require careful planning, orchestration,
coordination, and verification to ensure that
everything that is supposed to happen does.
At Extron, we stage a wide variety of events
every year—from simple to complex. The
famous “Extron Bash” at INFOCOMM
INTERNATIONAL would be at the complex
end of the scale. These experiences have
enriched our staff members with the
knowledge to ensure a successful event
where things run smoothly, and most
unforeseen circumstances are ironed out
with a minimal amount of disruption.

THE

EXTRON

HOTLINE

by Jeff Gibson, Vice President of Sales

Die-Cuts Help a Project Take Shape

O

n the surface, Extron’s die-cut product literature may appear to be
just another clever marketing piece. In all actuality though, each

die-cut is a carefully crafted sales tool designed to provide dealers with a
medium to help bring a project to life for their clients.

MLC 206
Die-Cut

With a greater focus on the aesthetics
of an A/V system in boardroom and
classroom settings, it has become
necessary to show how a particular
product can be architecturally integrated
into the room in addition to explaining all
of the product’s key features. By providing
an actual-size replica of products such as
the Hideaway Surface Access (HSA)
enclosure, MediaLink™ Controller (MLC 206),
and the P/2 DA1, Extron die-cut literature
enables a client to envision the finished
system.
Each piece consists of critical
information such as key product
specifications, application drawings, and
optional accessories. In the case of the
HSA or MLC, the die-cuts can be used to
determine placement of products in
tabletops and on walls, aiding in the
installation process as well.

P/2 DA1
Die-Cut

MLC 206 Die-Cut

HSA 400
Die-Cut

The MLC 206 die-cut (included with this
issue of ExtroNews) shows the front panel
of the MediaLink Controller. It folds out to
reveal vital statistics on the complete
MediaLink family of products as well as
product specifications on the MLC 206
itself. An adhesive strip is provided on the
back so the die-cut can be positioned or
re-positioned on the wall of the actual
room it will be used in. This allows the user

to determine the best possible placement
of the controller before holes are cut and
cabling is run.

HSA 400 Die-Cut
The HSA 400 die-cut is an interactive
piece that folds up to show the user
exactly what the enclosure will look like
both in and out of use. It gives users the
opportunity to decide upon the placement
of the HSA before the point of no return—
when a hole has been cut into that
expensive, mahogany boardroom table. In
addition, it provides useful information
about the benefits of the RGB 580xi
interface which can be used in conjunction
with the Hideaway enclosures.

P/2 DA1 Die-Cut
The P/2 DA1 RGB Video Line Driver diecut was designed to show the actual size
of the “Peaker”— a compact, lightweight,
amplifier solution for laptop presentations.
It lists important product specifications and
shows key features of the product.
In a world where seeing is believing, A/V
dealers need to be able to show the
finished system before the first connection
is ever made. Extron die-cuts help bring a
project off of the drawing board and into
the client’s hands so that they can make
educated decisions about what looks and
works best for their unique application.
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by Steve Somers, Vice President of Engineering

Class D Amplifiers – Not “Just Audio”

Y

es, I’m a video guy. You’ve probably heard one of us (not me)
disrespectfully downplay the ubiquitous field of aural engineering

as “it’s just audio”. This article is about audio, but don’t energize your
shields just yet. I’m on your side…a veteran project manager of an
audio system having CD quality signal-to-noise ratios and immeasurable
harmonic distortion. Though I am fundamentally programmed to
refresh my memory at 30 frames per second (or my mind blanks), I really
have embarked on occasion to that holiest of realms in search of
greater dynamic range.

Class D Amplifiers can be
found in the following
Extron products:

Extron MLS 506MA

Amplifier Classes

MLS 506MA MediaLink Switcher
Provides 30 watt, amplified mono
audio output for a 4 or 8 ohm load or a
70 volt, distributed audio system (there
is also an MLS 506MA model for 100
volt systems). The MLS 506MA is
engineered for clear and evenly
distributed sound disbursement in
smaller classrooms and boardrooms.

Extron MLS 506SA

MLS 506SA MediaLink Switcher
Provides a 60 watt stereo amplifier,
30 watts per channel into 4 or 8 ohm
loads, for use with program speakers.
The MLS 506SA is capable of delivering
true hi-fi stereophonic sound from
DVDs, CDs, and other forms of media
that utilize two transmission channels
to achieve left and right sound
separation.
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Today, audio is about more than dynamic
range or Total Harmonic Distortion (THD). It’s
also about power… more of it for less. Class
D audio systems have come into their own as
a practical choice whether you need more
audio power from a small system or more
audio power from a small battery.

There are five “classes” of amplifiers: A, B,
AB, C, and D. It’s helpful to know where
we’ve been in order to understand where we
are going. Let’s review. The class A amplifier
is the traditional, fully linear amplifier with
active circuit elements biased into their linear
operating region. This means that the region
must have enough voltage range
to encompass the entire dynamic
excursion—amplitude—of an incoming
signal in order to reproduce it without
clipping or compressing at either extreme.
For this reason, the amplifier’s output power
supply voltage must equal, roughly, 200% of
the maximum output signal swing expected.
Signal amplitudes reaching the nonlinear
region become distorted. This method of
operation is pure, but inefficient. Class A
amplifiers rarely exceed 20% efficiency in
terms of power consumed (converted to
heat) versus power delivered to the load.
Class B amplifiers are somewhat more
efficient by utilizing two drive elements
operating in a push-pull configuration. On
the positive excursion of the signal, the
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upper element supplies power to the load
while the lower is turned off. During
negative going signal excursions, the
opposite operation occurs. This increases
operating efficiency, but suffers from the
nonlinear turn-on, turn-off region created
where the driver elements switch from their
ON state to their OFF state. This switching
error creates a condition commonly called
cross-over distortion.
Class AB amplifiers remedy cross-over
distortion to a great degree by combining the
best features of both classes. The push-pull
drivers are carefully biased just above their
fully OFF state so that the transition between
drivers is smoother. Therefore, each driver is
never completely turned OFF. This alleviates
most of the cross-over distortion at the
expense of efficiency. A temperaturecompensated bias network is required in
close proximity to the output devices. An AB
amplifier is still more efficient (60 – 65%)
than a Class A amplifier. However, amplifier
efficiency numbers are usually derived from
application of steady-state sine wave tones
having a low crest factor. When taking the
crest factor (ratio of peak signal to rms
signal) of real signals into account, the
efficiency of either class A or AB drops to
barely 20% at best.
Class C amplifiers, biased at or below
cutoff, are commonly used for certain types
of RF transmission, but not commonly used

T E C H N I C A L LY

in audio applications. Therefore, this article
will not dwell on class C.

D portable, battery-powered audio gear may
have battery life extended by 2.5 times
or more.

D Does NOT Equal Digital
Class D amplifiers are not digital in the
true sense. They are not driven directly by
coherent binary data. They do act digitally in
that the output drivers operate either in the
fully ON-region or fully OFF-region. Think of
Class D amps as being similar to a switchmode power supply, but with audio signals
modulating the switching action.
A switch-mode power supply uses pulsewidth modulation (PWM) to control the
on/off duty cycle of the power switching
transistor(s) providing power to a load. The
efficiency is high because there is little
voltage drop across the switch transistor
during conduction. This means very low
power dissipation in the switch while virtually
all the power is transferred to the load.
During the OFF period, there is essentially
zero current flow. The quality and speed of
MOSFET (metal oxide semiconductor field
effect transistor) devices has led to compact,
efficient, high frequency power supplies.
Switch-mode power supplies are more
efficient at high frequencies. At higher
operating frequencies, components may
become smaller and the power supply
becomes very compact for the power
delivered. In addition, the output filter
components may be much smaller. Today,
switching frequencies over 1 MHz are not
uncommon. But, as you probably know,
switch-mode supplies generate considerable
noise.
What does this have to do with audio?
Audio signals can be used to modulate a
PWM system to create a high power audio
amplifier at nominal voltages using small
components. Class D audio utilizes a fixed,
high frequency carrier having pulses that vary
in width based on signal amplitude. Class D
amplifiers reach efficiencies as high as 90%.
This is of great importance to portable
applications relying on battery power. Class

Saving electrical power is now becoming a
concern. Equipment utilizing Class D systems
save significant operating power. For
equipment having a limited power budget or
available voltage range, Class D can get the
job done without redesigning power supplies
for more signal headroom. Sound like a
system fraught with poor performance? I
think you’ll be pleasantly surprised at the
quality. Let’s take a closer look at
how it works.

SPEAKING...

the audio exceeds the reference level, thus
creating a wide, positive-going pulse width.
Conversely, while the audio signal is below
the comparator’s reference level, the
negative-going portion of the output pulse
duty cycle is wider. Refer to Figure 1 to see
this relationship.
Some describe this conversion method as
a 1-bit A/D converter. A big advantage this
conversion method has is linearity. The
relationship of audio amplitude to
the variable width pulses in this system
is perfectly linear. This fixed frequency
pulse train becomes a carrier for
the audio.

Time to Check Under the Hood
In its most common implementation, the
incoming audio signal amplitude is compared
to a triangle waveform operating at the
intended switching frequency. The
comparator circuit switches its output high or
low based on the incoming audio’s threshold
against the reference amplitude and
frequency of the triangular wave. As the
audio signal rises above the comparator
threshold, the comparator switches on and
remains on for the duration of time where

The outputs of the comparator connect to
gate drive circuitry for the MOSFET output
transistors. Typically, the comparator has
complementary outputs and drives two sets
of “totem-poled” transistor switches.
This configuration along with the point of
connection for the loudspeaker describes an
output drive topology known as an “H”

continued on next page

Figure 1. Class D amplifier compares analog audio to triangle wave to create
pulse width modulation.
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Figure 2. Class D topology

configuration or a “bridge-tied” load.
See Figure 2 for a more simplified diagram
of Class D topology.
The final, and no less important, section is
the output filter. Most Class D designs utilize
a Butterworth filter scheme for simplicity and
low cost. The output filter is essential for low
pass filtering, or integrating, the carrier’s
varying pulse duty cycle into the original
audio content while attenuating (absorbing)
the switching carrier frequency. Selection of
filter component values is very important and
essential to maximizing efficiency.
Dynamic range is attained by selection of
the carrier switching frequency. A factor of at
least 12 times the upper audio cutoff
frequency is recommended. This means that
the minimum switching frequency will be
about 250 KHz. At rest (no signal), the duty
cycle of the switching frequency is 50%, or
evenly divided between ON and OFF.
Interestingly, the no signal input state is the
most stressful for a Class D design. Positive
going signal peaks drive the duty cycle one
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direction and negative going peaks drive it
the opposite direction. Thus, the higher
the switching frequency, the more “bits”
of resolution available for signal
reproduction.

Interesting…How About Quality?
Class D amplifiers have been criticized as
lower quality than Class AB systems with use
limited to lower performance applications
such as public address systems. Through
recent advances in power semiconductor
devices and the need for better efficiency
under battery power, Class D now sees a
resurgence of interest. It is now possible to
develop a Class D design that rivals most AB
amplifiers. For example, look at the
frequency response of the Extron Class D
system in Figure 3. Now, compare its signalto-noise performance against that of a
typical class AB amplifier (Figures 4 and 5).
Note the closeness of performance between
the two classes while the Extron design
pumps 67% more power into the same
load. Finally, Figure 6 illustrates very
respectable total harmonic distortion (THD)
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performance that is very competitive with
class AB. It’s also interesting to note that, at
full output power, the Class D output switch
transistor heatsink is just warm to the
touch. It’s power supply voltages are one
half the level needed by the
Class AB device.

Class D Advantage
The largest advantage is in efficiency.
Improved efficiency translates into lower
system cost, lower operating temperatures,
lower power supply voltages, and lower
power consumption. In addition, Class D
building blocks are readily available along
with significant design support for rapid
implementation into new product designs.
While real operating efficiency in Class AB
amplifiers struggles around 20%, Class D
systems attain 75% efficiency without
significant effort. Higher efficiencies are
possible depending on details of the
design—with higher power (around 100
watts or more) amplifiers actually attaining
higher efficiencies than their low
power relatives.

T E C H N I C A L LY
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OK, What’s the Catch?
Competing with Class AB designs in the
name of efficiency does carry a few caveats.
Of three critical design features, the output
filter rates number one. The output filter
reconstructs the original audio signal and
attenuates the switching carrier frequency.
It also sets the amplifier’s -3 dB bandwidth.
In designing the output filter, it is important
to select filter topology and component
values such that the switching frequency is
sufficiently attenuated while the audio band
is not significantly affected. Some residual
carrier is always present after the filter. The
newcomer to Class D will not see a quiet,
no-signal condition at the speaker
terminals. Some of the efficiency loss in
Class D is the result of the output
filter design.

Figure 3. Bandpass response at level 25 watts into 8 ohms.

Because of high frequency operation,
power supply decoupling is very important.
The switching carrier must be removed from
all supply voltages to prevent it from
degrading circuit operation. Finally, good
high frequency circuit board layout
technique is essential to minimizing EMI
generation. As power level increases,
switching currents traveling in high
impedance board traces will generate
significant electrical noise.

Figure 4. Class AB S/N performance at 15 watts into 8 ohms.

A Brave New Class
Figure 5. Extron Class D S/N performance at 25 watts into 8 ohms.

Figure 6. Total harmonic distortion (THD) at 25 watts into 8 ohms. Note that below 49 Hz
amplifier bandpass is intended to roll off.

Advances in the electronic art are more
interdisciplinary than ever before. Class D
audio applications require a wide breadth of
design knowledge and technique.
Maintaining audio signal purity is the Holy
Grail during this orchestration of highspeed energy from the chaotic into the
realm of orderly, efficient signal
reproduction. Class D audio systems are
rapidly approaching the expectations of the
audiophile and winning the praises of
energy
efficiency
experts
alike.
Today, should any design engineer
dismiss audio systems as unchallenging?
I think not.
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Preparation Pays Off at Technology Summit

W

hen the topic of the show is innovation and the participants represent the leaders in technology,
nothing short of a flawless A/V presentation will do.

The State of Colorado’s Office of
Innovation and Technology held its annual
Colorado Technology Summit (CTS) on
August 10, 2001, at the Pikes Peak Center in
Colorado Springs, CO. The CTS is held in
correlation with several corporate sponsors in
order to share the latest in technology with
local businesses, government, and
educators. There were over 1,800 people in
attendance with six presenters, including
Governor Bill Owens, a keynote presentation
from Intel’s CEO, Craig Barrett, and a six
member panel discussion.
CEAVCO Audio-Visual Company was
selected as the A/V and Staging provider for
the summit, and coordinated the design,
production, and staging of the event
including production of the live web cast
broadcast on the Colorado Technology
Alliance’s Web site. The web cast included
streaming video and a graphics window for
data presentations and can be viewed at
www.coloradota.org.

Presenters take the stage at the annual Colorado Technology Summit. Anticipating possible glitches in advance led to a
successful event.

document cameras, three video cameras,
two Beta SP playback decks, and a VHS
playback deck.

Setting the Stage
The focal point of the A/V system was a
three-screen DLP rear-projection display—
two, 12 x 16 screens were placed on either
side of one, 15 x 20 screen. The system also
included six NEC LCD-1830 1280 x 1024
preview and program monitors backstage in
video village for quality control of all sources.
Four 27-inch Multi-sync monitors were
provided so that the talent could view
presentation material while on stage. There
were up to sixteen possible sources that
needed to be routed to the various displays
including eight computer sources, two

10
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To route these sources, CEAVCO chose
their 3-screen Seamless Graphics Switching
system based on Extron’s SGS 408 switcher
and a Crosspoint Plus 128HV matrix
switcher with two MCP 1000 remote
control panels for matrix presets and/or
router output control. The SGS 408 is an
eight input, two output, high-resolution
component and RGB video seamless graphics
switcher with two video scalers and a digital
mixer. The SGS 408 performs seamless cuts
and digital transition effects during switches
between multiple sources and a projector to

November/December 2001

enhance the look of professional
presentations. The Crosspoint Plus 128HV is
an analog, RGBHV, 12 x 8 matrix switcher
that offers a 425 MHz bandwidth and
individually buffered inputs and outputs. It
also features time-saving global presets for
individual recall of I/O configurations. To
maintain signal integrity during routing,
eight Extron ADA 6 300HV distribution
amplifiers, three PA 250 peaking
amplifiers, for long distance driving of
signals, and 2 CD 900 quad standard
decoders were installed in the system. For
interfacing computer video into the system,
RGB 202 Rxi VTGs were used. These also
aided in setting up the displays as they
include an internal video test generator with

RENTAL

four display test patterns for each signal rate.
The ECP 1000 (Event Control Panel) and
RCP 1000s were used to allow for remote
control of the SGS 408s. In addition, the
Extron SGS 408 control software was used in
conjunction with the ECP 1000 to pre-load
all presets and transitions.
A Sony DFS 700 switcher was used with
the DXC-D35, three camera system, along
with CCU-TX7 triax camera control, and a
component, composite, and stereo audio
router. This enabled all video to be routed
into one of the SGS 408s inputs for
simplified routing.
Since the Pikes Peak Center is designed for
symphonies, the audio system would have
been adequate for spoken word-only
productions. However, as dynamic range was
important for the video presentations that
were being shown, the audio system had to
be augmented. The center’s conventional
lighting was used in conjunction with rented
moving-head lights.

Meeting the Challenge
Eric Newkirk, the Production Manager for
CEAVCO, pointed out that the most
challenging aspect of coordinating the event
was the co-op production of the keynote
presentation with one of the contributing
sponsors. A key sponsor had produced its
own presentation in conjunction with
another full service creative and production
company, Campos Creative Works (CCW).

&

STAGING

resolution, which ended up giving them
excess capacity. However, it was necessary to
choose something with a resolution that was
greater than needed just in case the final
presentation called for it. “We felt that the
scaling capabilities of the SGS 408s allowed
us to go for projectors with greater
brightness in lieu of the XGA models” said
Newkirk.
In fact, it is always important to anticipate
possible glitches when planning and
producing events of this size. This is
especially true in regions such as Colorado
where the high elevation can affect
equipment performance. The thinner air
prevents air from circulating as well as it does
at sea level—this can cause equipment to
overheat and fail. According to Newkirk,
“Back-up equipment is not only a good idea,
it is a requirement!”

CORNER

Another example of where possible
glitches can come from is power. After
completing a full day of rehearsals, there was
a city-wide power fluctuation. Fortunately,
CEAVCO was able to have a generator
delivered from Denver to the show site in
Colorado Springs for the day of the event.
This curtailed any possible problems that
could have resulted had a power fluctuation
occurred during the show. With all back-up
systems in place, the event went on as
scheduled. There were no power problems
and all of the products performed as
expected. The Colorado Technology Summit
turned out to be a great success due to the
careful planning and flexibility of the design
and production staff.
For more information on any of the Extron
products mentioned in this application,
please visit www.extron.com.

CEAVCO’s Scott Reagles controls the switching to
three screens via three Extron SGS 408 Seamless
Graphics Switchers. All three switchers are controlled
simultaneously with the ECP 1000 Event Control Panel.

CCW provided CEAVCO with their initial
specifications, but finishing touches were still
being created for the content a week out so
it was undetermined as to the type of
computer-based hardware to expect. In order
to remain flexible, CEAVCO and CCW chose
to go with double-stacked Christie Digital
Roadie S12’s. These offered 12,000 lumens
of brightness per projector with 1280 x 1024

November/December 2001
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PRODUCTS

DVS 204
Digital Video Scaler

FROM

EXTRON

The DVS 204 Digital Video Scaler
incorporates the latest in proprietary scaling
technology from Extron Electronics with the
input flexibility essential for today’s top-notch
audio/visual applications—including an
optional Serial Digital Interface (SDI) input.
With its 33 selectable output rates, including a
variety of HDTV rates, the DVS 204 is the
perfect scaling solution for A/V environments,
such as boardrooms, conference rooms,
and home theaters, as well as rental and
staging applications.
There are two models in the DVS 204
line—DVS 204 and DVS 204 D. Each model
supports the following video formats on one
of four inputs: RGB pass-through, component,
S-video, and composite video. The “D” (digital)
version also supports an SDI input. For all
models, RGB or component video is output
simultaneously on one female 15-pin HD
connector and six female BNCs.

To enable superior scaling performance, the
DVS 204 features several of Extron’s latest
proprietary technologies: Dynamic Motion
Interpolation (DMI™), 3:2 and 2:2 pulldown
detection (patent pending), True Rate™, and
Accu-RATE Frame Lock™ (patent pending).
Key features include aspect ratio control to
accommodate different movie formats, three
aspect ratio memories per input, and vertical
blanking adjustments. The DVS 204 digital
video scaler is housed in a rack mountable, 1U
high metal enclosure. Front panel and RS-232
control is provided, along with an optional
IR 901 remote control.
DVS 204
Part Number:
List Price:
60-442-01 (DVS 204) $1,995.00*
60-442-02 (DVS 204 D) $2,995.00*
URL
www.extron.com/dvs204
* Prices listed in US Dollars, valid for US sales only.

GLI 1000
Ground Loop Inhibitors

GLI 1000
2 BNC

GLI 1000
2 RCA

GLI 1000 15HD

GLI 1000 5 BNC

Extron introduces the new GLI 1000 Ground
Loop Inhibitors—reliable, simple solutions for
A/V system ground loop problems. The GLI
products do not require an external power
supply as they are non-powered. Four models
are offered: a five-BNC version for all signal
types from RGBHV down to composite, a
two-BNC version for S-video and composite
video, a two-RCA connector version, and a
VGA/15-pin HD version for connection
of computer video. These convenient
configurations make it unnecessary to keep
multiple connector adapters on hand. And,
with a bandwidth of 1000 MHz (-3dB),
GLI 1000 products are able to handle even the
highest frequency signals without degrading
the signal.
The GLI 1000 line provides electrical
cancellation for systems where it is impossible
to connect all equipment to the same
ground—stopping the loop and virtually
eliminating hum bars and common mode
noise caused by improper grounding in video
systems. The GLI 1000’s proven passive
technology, rugged construction, and
lightweight, compact design make it the
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perfect solution for rental and staging
applications.
The GLI 1000 products are rack mountable
and also come with detachable mounting
brackets. Additionally, each model comes
standard with protective rails which guard
connectors from damage.

GLI 1000 Models
GLI 1000 5 BNC
Part Number:
60-420-01

S3+:
$795.00*

List Price:
$1325.00*

GLI 1000 2 BNC
Part Number:
60-420-02

S3+:
$295.00*

List Price:
$495.00*

GLI 1000 15HD
Part Number:
60-420-03

S3+:
$795.00*

List Price:
$1325.00*

GLI 1000 2 RCA
Part Number:
60-420-04

S3+:
$295.00*

List Price:
$495.00*

URL
www.extron.com/gli1000
* Prices listed in US Dollars, valid for US sales only.

NEW

DVI– RGB 100
DVI to Analog RGB
Video Converter

PRODUCTS

The Extron DVI-RGB 100 is a Digital Visual
Interface (DVI) to analog RGB video signal
converter. The DVI-RGB 100 bridges the gap
between DVI and analog video to enable
switching and distribution of DVI signals,
simplifying integration of DVI signals into
analog systems. It accepts DVI digital video
on one DVI-D female digital only connector
and outputs a choice of analog video on six
BNCs, and a loopout for the local monitor.
Using the rotary selector and Display Data
Channel (DDC) communications, the user can
force the DVI source to output a specific
resolution up to 1280 x 1024 at 85 Hz or
1600 x 1200 at 60 Hz. A total of 16 common
VGA-UXGA and HDTV rates are available.

IRCM-DVD+
IR Control Module for
Advanced DVD Control

Extron’s new IRCM-DVD+ is a four-space
AAP (architectural adapter plate) that can be
used in conjunction with the MediaLink
Controller (MLC 206). The IRCM-DVD+ is
easily programmable using IR learning and
MediaLink software. Once configured, this
IRCM, will provide advanced setup and user
functions found on all DVD players. The
IRCM-DVD+ is just one of many accessories
that can be used in conjunction with the
MLC 206 to make small A/V environments
user friendly.

FROM

EXTRON

Users can also choose to select video rates
utilizing the local monitor’s DDC by simply
flipping a switch on the DVI-RGB 100. (Note:
not all DVI graphics cards are capable of
generating all resolutions selectable on the
DVI-RGB 100.) Optional under- or throughdesk mounting kits are available.

DVI-RGB 100
Part Number:
60-438-01

List Price:
$1,295.00*

URL
www.extron.com/dvirgb100
* Prices listed in US Dollars, valid for US sales only.

IRCM-DVD+
Part Number:
70-179-01 (gray)
70-179-02 (black)
70-179-03 (white)

List Price:
$235.00*
$240.00*
$240.00*

URL
www.extron.com/ircmdvdplus
* Prices listed in US Dollars, valid for US sales only.

k
MediaLinry
Accesso

RGB 400xi Series
New Euro Channel Models

RGB 460xi Euro Channel

RGB 468xi Euro Channel

The RGB460xi Series Euro Channel
computer-video interfaces have a
faceplates designed to fit the channels
used in Europe. These faceplates are
smaller in dimension than the standard
versions so that they fit snugly in the Euro
channels. Otherwise, functionality and
features remain the same. Each interface
comes with a female 15-pin HD input
connector, three-position slide switch for
gain and peaking adjustments, Advanced
Digital Sync Processing (ADSP™) to
maintain stable sync, and a wall or
furniture mounting options. All models ship
with power supplies. Visit www.extron.com
for details on specific models and features.

RGB 400xi Euro Channel Models
RGB 460xi EC
Part Number:
60-373-10

List Price:
$800.00*

RGB 468xi EC
Part Number:
60-375-10

List Price:
$860.00*

URLs
www.extron.com/rgb460xi
www.extron.com/rgb468xi
* Prices listed in US Dollars, valid for US sales only.
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PRODUCT

Extron ISS Series
Seamless Switching for Integrated Systems

E

xtron’s Integration Seamless Switchers (ISS) Series consists of two
switchers—the ISS 108 and ISS 408. Both provide truly seamless,

glitch-free switching for world-class boardrooms, high-end conference
rooms, classrooms, churches, auditoriums, or other “live” environments
ISS 408 (Integration Seamless Switcher)

Dissolve effect
using Extron’s
ISS 108/408

where professional-grade transitions between A/V sources are essential.

Scenario: A large advertising agency is
renovating its boardroom to include a
professional A/V system. Within its plush
surroundings, the plan calls for a digital
projector to be mounted in a separate
soundproof room, projecting through
optical glass. The projector will display
signals coming from a number of sources
including a DVD player, a VCR, a
document camera, a digital camera, a
codec, a desktop PC, and a Macintosh
computer. Executives who will use the
room demand that the system
performance be first rate. They want their
audience drawn in, captivated, and
impressed with their message—without
thinking about the technology. Video from
all sources must fill the screen when they
switch to it, as well as be centered.
Transitions must be smooth and
professional with instant cuts and
dissolves, not jumps, rolls, and long,
awkward blanking periods. Inevitably, the
quality of the presentation in this type of
room reflects the professionalism and style
of the organization, and must not be
compromised.
Solution: Extron’s Integrated Seamless
Switchers (ISS) are specifically designed to
simplify system integration and increase
presentation quality for permanent
installations. ISS switchers can improve
switching transitions with professional
video cuts and dissolves to ensure that
presentations flow effortlessly. The

14
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advertising executive can confidently
control the presentation, reviewing
sources on a local preview monitor before
switching them to the “program” output,
which displays the image for the viewing
audience. The executive can continue
watching what the audience sees on the
“preview” screen until he or she decides
to switch to another source. This can be a
real lifesaver when it comes to queuing
DVD or VCR players, starting from a
specific slide of a PowerPoint presentation,
orchestrating camera angles, and
maintaining a steady and dynamic pace
though-out an entire presentation.

True Seamless Switching
Extron
has
developed
major
advancements with the truly seamless
switching features found in the SGS 408
Seamless Graphics Switcher. With the ISS
series—a lower cost alternative is now
available to bring this level of system
performance into permanently installed
systems.
At the heart of its seamless switching
capabilities are the transitional effects. The
ISS 108 and 408 provide quick and
efficient switches with simple “cut” and
“dissolve” effects. Dissolve rates are
controlled through the front panel menu
or other optional control devices. The
simplicity of seamless switching can afford
you the luxury to focus more on the flow
of the actual presentation.
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ISS 408
application
diagram
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High Speed Scaling Engine
The primary difference between the ISS
108 and ISS 408 are their output
resolutions. The ISS 108 can output 15
different rates up to 1024 x 768 while the
ISS 408 supports 33 different output rates
up to 1365 x 1024 and including 480p,
720p, 1080p, and 1080i. The ISS 408 also
utilizes a higher speed scaling engine.
However, both can effectively scale RGBHV
through composite with up/down scaling
technology. Superior image scaling is
enhanced by Extron's proprietary
technologies.
Dynamic
Motion
Interpolation (DMI™) is an advanced
motion detection and compensation
method used to deliver the best aspects of
still and motion algorithms. 3:2 pulldown
detection for NTSC and 2:2 pulldown for
PAL is an advanced film mode processing
technique that helps maximize image
detail and sharpness for NTSC and PAL

sources that originate from film. AccuRATE Frame Lock (AFL™) locks the output
frame rate to the input frame rate of the
active input. This eliminates image tears
and other artifacts commonly seen with
motion video.

Audio Cross-fading / Audio
Breakaway
Another feature of the ISS Series’
seamless switching abilities is audio crossfade. When the dissolve button is
activated, the ISS can simultaneously fade
out one source of audio while fading up
another. In this instance, the audio is
perfectly synchronized with its video
counterpart. Audio breakaway is another
option that allows you to switch the video
and audio independently from one
another. Audio breakaway is commonly
associated with video and audio signals
originating from different sources.

Fully Configurable Inputs / Dual
Outputs
The ISS 108 and 408 both include
eight fully configurable inputs on female
BNCs. This enables the ISS 108 and 408
to accept RGBHV, RGBS, RGsB,
component, S-video, and/or composite
inputs. The ISS 408 also accepts HDTV.
Like many Extron switchers, input
buttons on the front panel can be
labeled and customized for easy
identification. Labeling can be done
with either a Brother P-Touch™ labeler
or Extron’s Windows®-based label
software.
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ISS Series (cont.)

ISS 408 front panel

For audio, both models include eight
stereo balanced/unbalanced inputs on
3.5 mm captive screw connectors. Audio
gain and attenuation adjustments for
each input are accessible through the
front panel menu.

Select button allows you to pick whether
you want the video, audio, or both
switched. Green LEDs above the first ten
buttons indicate a video signal is being
output. Red LEDs below the buttons
signify activated audio signals.

Dual buffered outputs are available on
BNCs or 15-pin HD connectors. A black
screen is also available, eliminating the
need to tie up an input with a
black signal.

The Cut and Dissolve buttons perform
the seamless transitions for video and
audio outputs, independently or
collectively. Below the LCD interface are
Picture Adjustment buttons and knobs for
fine-tuning color, tint, contrast, brightness,
centering, size, and filtering. Menu and
Next buttons are for configuring all eight
video and audio inputs, as well as
accessing and shifting test patterns,
dissolve speeds, output and refresh rates,
and effect types.

The ISS 108 and 408 are also equipped
with quad standard video decoding
compatibility. Either switcher can accept
NTSC 3.58, NTSC 4.43, SECAM, and PAL
composite video, S-video, component
video, or RGB. Using a digital, four-line
adaptive comb filter, chroma noise is
eliminated, thus enabling a projector or
monitor to display a higher quality image
than that of composite video.

Taking Control
There are a number of different control
options the ISS Series can employ to
simplify operations in just about any A/V
environment. The user-friendly front panel
includes a Black/Mute button, which
switches video to a black output, mutes
audio, or both at the same time. Eight
Video/Audio input buttons let you choose
which input to switch while a Video/Audio
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Many of these same functionalities can
be controlled through RS-232. With
Extron’s Simple Instruction Set (SIS™), a set
of basic ASCII code commands, RS-232
control provides operation of both the
ISS 108 and 408. It can also be utilized
with or through other control methods.
For example, a touch panel with a
“preview” display can issue RS-232
commands through on-screen buttons.
One of the most impressive methods of
control can be performed via the Internet.
Internet Protocol (IP) or Direct IP control

November/December 2001

allows you to manage the ISS Series
functions from remote locations through
the
existing
network
via
the
RJ-45 ethernet port. This opens up a
realm of possibilities within the
videoconferencing arena and other
scenarios where it may be necessary
to configure an A/V system’s activities
from a distance.

Additional Features
With 16 auto memory presets per input,
you can attach a laptop to either ISS
model, punch in commands for
brightness, centering, contrast, and other
I/O configurations, and keep them in
memory for future use. When other
devices are connected, the process can be
repeated. Presets for 16 individual source
devices can be programmed into
each input.
You can also output five different test
patterns, including crop, cross hatch, gray
scale, color bars, and alternating pixels.
Integrated test patterns eliminate the need
for separate video test generators, and
enable you to fine tune the image to
maximize the signal quality of your display.
When it comes to optimum seamless
switching
for
live
presentation
environments, the ISS Series is a
one-of-a-kind solution.

SPECIAL

VIDEOCONFERENCING

SERIES

by Carole Gilkey, Videoconference Specialist

Part 6: The Benefits of Videoconferencing

I

n a day and age where business travel is an expensive, time-consuming, and often
grueling ritual, videoconferencing can eliminate the hurdle of distance in business

relationships, while saving both time and money. Even as the telephone has always
been an important tool to handle the basics of one-to-one communications, it still
poses a disadvantage when eye contact and supplementary visuals are imperative to
the message. In such instances, videoconferencing is a viable resource in simulating real
time, face-to-face interaction.
The benefits behind point-to-point videoconferencing
are extensive. Management can quickly communicate
with employees in multiple locations. Decision-making
is accelerated and intensified by the ability to
geographically alert peer groups at short notice.
Additionally, videoconferencing is effective in providing
cost-efficient training to individuals without the burden
of constant travel to central locations.
In recent years, Extron has found videoconferencing
to be an effective means of communicating with
dealers. Holding a videoconference to share, discuss,
and illustrate time-sensitive information can often be
done in a proficient and complete manner. The medium
doesn’t replace face-to-face communication, but it is an

Figure 1. Application
Diagram showing a
videoconference
setup using Extron’s
MVP 104GX displaying up to
four images simultaneously,
and Extron’s VSC 75
converting computer signal
down to NTSC or PAL.
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In the next issue of ExtroNews, we conclude this
videoconferencing series by tackling common
troubleshooting issues with videoconferencing systems.
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by Roger McCarten, Product Development Manager

S-Video Primer

E

xtron’s sales staff, who answer the Extron S3 Sales Technical Support Hotline, often receive questions about
S-video, its advantages and disadvantages, and its usage. This article provides basic background on S-video

and then will answer various specific questions that Extron’s sales staff frequently receive.

Composite and S-Video
A composite video signal is an all-in-one
video signal, where everything needed to create
a color image is combined into one complex
signal. Composite video includes the following
information components: image intensity/
brightness (gray-scale), color, and the
synchronizing pulses. Combining all these
signals into one makes it convenient to route or
transmit, as only one cable is needed. However,
the composite signal eventually requires
decoding before it can be displayed. The
decoding process (converting composite back
into its component parts) will cause some loss
of signal quality.
Since the signal quality is compromised when
converting to and from composite video, it is
better to use video in one of its earlier baseband
components, if possible. S-video represents one
of those earlier components. An S-video signal
represents the step prior to compositing in the
NTSC system. At this point, the color
information is not combined with the gray-scale
information and the signal is easier to process in
video processing and display equipment.
Generally, if system components can be
connected using S-video instead of composite,
S-video should be chosen (for exceptions see
the FAQ section below). Although convenient,
composite video distribution should be avoided
when possible, if a higher level of signal quality
is the goal.
S-video contains the same information as a
composite video signal, but is routed as two
separate components. These components are
referred to as luma and chroma (also known as
Y and C signals respectively). The luma signal
contains the brightness, intensity, and signal
timing information. This is essentially all of the
picture information except for the color
information. In fact, you can see the complete
black and white image, without the chroma, by
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only feeding the luma signal into a monitor.
The chroma signal contains only the color
information.

depending on where the better decoder is
located. See the FAQ section directly below
for more on this issue.

Decoding Composite Video
Into S-Video

FREQUENTLY ASKED QUESTIONS:

For a more detailed description of decoding
see this Extron article: http://www.extron.com/
technology/archive.asp?id=ntscdb1
The process of converting composite video
to its baseband components is called
decoding. The first section of the decoder is
used to convert composite video to S-video.
This first section is a specialized filter that
separates the composite signal into its luma
and chroma components.
Filtering is complex and not absolutely
perfect. A little signal crossover, between the
chroma and luma signals, occurs during the
filtering process. This results in image artifacts
that degrade the picture. The quality of this
filter is extremely important. Keep in mind
that using just any piece of equipment for
converting composite video to S-video
doesn’t always result in better video. If any
equipment used for decoding is poor quality,
the resulting S-video will not likely be any
better than if composite video were
used instead.
When designing a video system, you need
to consider where the best decoder is – in one
of the video components or in the video
display itself (or it may be best to introduce an
“outside” decoder like the YCS Transcoder).
Most all video sources, like laser disc players
and VCRs, have a built in decoder to convert
the recorded signal to S-video for output.
Virtually all medium to high-end displays have
an S-video and composite video inputs. You
would choose to use either composite or
S-video between the source and display

November/December 2001

Q: Should I use S-video instead of
composite video? Is it always better
than composite video?
As explained above, conversion back to
composite video should be avoided whenever
possible. Connect a video system with S-video
instead of composite, if possible. However, that
doesn’t always mean that using S-video is the
best choice. It may be better to use the decoder
at the input of the display. See the chart below
for specifics.

Source
DVD
DSS
S-VHS Player
Laser Disc

TIVO
Cable Tuner

Recommended
Output Format
S-video*
S-video*
S-video
Test/compare
quality of output
sources
S-video*
Test/compare
quality of output
sources

*Component is the best choice in this case,
but S-video should be selected over composite.

Q: How far can I run an S-video
signal?
It depends. The source, cable quality, and
display all affect how far an S-video signal will
travel. Poor quality cable can significantly lower the
distance at which an S-video signal can be used.
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Figure 1.

Figure 1a. Composite video over Extron’s Mini HR cable.

Figure 1b. S-video over two of Extron’s Mini HR cable.

That said, assuming the system is comprised
of an S-video source with a good signal, a good
quality coaxial cable, and a good display device,
an S-video signal can be expected to travel 100
to 150 feet on average, but this is highly
dependent on the specific cable losses.

information. This time misalignment is called a
chrominance to luminance delay, or just
chroma delay. Figure 2 shows an example of
the image produced.

Q: Which can be run farther, S-video
or composite?
Since they’re the same signal, but in different
formats, they both should travel the same
distance. There is a fairly popular misconception
that S-video signals don’t travel as far as
composite video signals. This is not true, per se.
However, many times S-video is run using a
lower quality cable than is used to carry
composite, so it can seem as if S-video won’t
run as far as composite. However, if the same
quality cable is used for composite and S-video,
they will travel the same distance.
Figure 1 (above) shows actual scope
measurements which compare: composite
video over Extron’s Mini HR cable (Figure 1a),
S-video over two of Extron’s Mini HR Cable
(Figure 1b) and S-video over Extron’s S-video
cable (Figure 1c). As you can see, the signal level
is same in all three cases. S-video will travel the
same distance with equivalent cable.

Q: I heard that the length of the
cable used to carry luma and chroma
in an S-video cable should be close or
the image may suffer. How close in
length do they have to be?
If the chroma (C) cable is significantly longer
than the luma (Y) cable, the chroma
information will arrive too late and objects in
the image will not change to the proper color in
time. The color change will occur to the right of
vertical edge transitions in the luma

If the luma (Y) cable is significantly longer that
the chroma (C) cable the luma information will
arrive later than the chroma information. This
results in luma (intensity) changes occurring to
the right of color information. When color leads
the luminance detail, the left edges appear to
have “fuzzy color”. This is called luminance to
chrominance delay, or just luma delay. Figure 3
shows an example of luma delay.

Figure 1c. S-video over Extron’s S-video cable.

Figure 2. Chroma Delay Image

So how much variance in cable length
can you have and not have chroma or luma
delay? Keeping the cables within 15 feet in
length of each other will avoid any noticeable
chroma and luma problems.

Q: What type of cables should be
used to run S-video?
S-video should be run over a good quality
coax cable like any other video signal. Audio
cable, twisted pair cable, or other types of
non-video cable should not be used to carry
S-video signals. An otherwise good S-video
system can be ruined by the use of the wrong
cable or by the use of poor quality coax cable.
Even though an S-video signal is lower
resolution than computer video, it is still
sensitive to cable quality and outside
interference.

Figure 3. Luma Delay Image

S-video cable connections may be
implemented using BNCs, RCA connectors, or
the 4-pin mini DIN connector (known as the
S-video connector). Any of these connectors
should work fine, although it is important to
make sure you use good quality connectors.
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ExtroNews publishes information about new products that are relative to the Extron product line in the New News section. Also listed are
the recommended Extron products that will complement these new display devices in their targeted applications. If you would like a new
product to be reviewed for New News, please send a press release, literature, contact name, and a four-color slide or photo to:
New News c/o Ginger Dodier, Extron Electronics, 1230 South Lewis Street, Anaheim, CA 92805, phone: (714) 491-1500, ext. 6270
or e-mail to gdodier@extron.com

Clarity Visual Systems
www.clarityvisual.com

Hitachi
http://www.hal.hitachi.com

Mitsubishi
www.mitsubishi-presentations.com

Clarity Visual Systems is shipping the
UXGA resolution Panther PN-6730-UX &
PN-6740-UX. These stand-alone, rear
projection Panthers are 67-inch (170 cm)
displays that are encased in a cabinet that is
26.5 inches in depth and has built-in casters
to allow easy movement between corporate
boardrooms, design centers, conference
rooms, and large-meeting areas. The
Panthers scale computer images from VGA
to UXGA. They also accept composite,
S-video, component, HDTV, and DVI-D.
Audio is offered on the PN-6740-UX model.
The suggested USD list price is $24,995 for
the PN-6730-UX and $25,995 for the
PN-6740-UX.

Hitachi has announced their 37-inch (93 cm)
plasma display CMP307XU designed for
multimedia presentation and kiosk
applications. The 4:3 aspect ratio
CMP307XU has a 1024 x 768 native
resolution and can handle computers up to
1280 x 1024. It is compatible with NTSC,
PAL, and SECAM, as well as HDTV. Other
features include a built-in screen saver and
internal speakers. This product is shipping
now and suggested USD list price is $8,995.

Mitsubishi is shipping the XGA MegaView
Wall data display. This DLP 50-inch (127 cm)
data wall display is designed for applications
such as command and control room
environments, information displays, and
entertainment solutions. The cube-shaped
displays can be configured in many ways—as
many as five cubes can be vertically stacked
without support, and any number can be
positioned horizontally, side by side. The
suggested USD is $20,000 each.

Recommended Extron product:
For switching and distribution of
HDTV/component and S-video sources to the
Hitachi CMP307XU, Extron offers a selection
of switchers and distribution amplifiers
(DAs). For HDTV/component applications,
the SW 6 Component switcher allows
multiple HDTV images to be switched to one
plasma, and the ADA 6 Component
distribution amplifier allows one HDTV image
to be displayed on six plasmas. For S-video
applications, the SW 6 SV MX can be used
to switch up to six S-video sources, and the
SV DA 6 MX an be used to distribute one
S-video source to six plasmas.

Recommended Extron product:
The CrossPoint and CrossPoint Plus
Matrix Series switchers allow multiple
inputs to be routed to multiple outputs, and
they are ideally suited for applications where
the Mitsubishi MegaView Wall is being
utilized. These RGBHV Matrix switchers are
also available with or without audio and are
offered in the following sizes: 8 x 4, 8 x 8,
12 x 4, 12 x 8, 16 x 8, and 16 x 16. The audio
versions have adjustable gain and
attenuation. The Plus versions have Digital
Sync Validation Processing (DSVP) which
allows remote diagnostics of the CrossPoint
Plus switchers. This feature is useful in critical
command and control centers where
operation is 24/7.

CMP307XU

MegaView Wall

Recommended Extron product:
When using the DVI (Digital Visual Interface)
input of the Panther rear projection units,
the DDTX/DDRX DVI driver will lengthen
the distance run, and the D/2 DA4 DVI
distribution amplifier will multiply the output
of the PC’s DVI graphics card. Since the DVI
signal is recommended for runs up to 15 feet
(4.6 m), the DDTX/DDRX DVI driver allows
the signal of the DVI card to be driven up to
330 feet (100 m) using Extron’s SHR cable. If
multiple Panthers are used, the D/2 DA4 DVI
distribution amplifier splits the signal of the
DVI graphics card to four outputs.

Panther
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Optoma Technology, Inc.
www.optoma.com

Sony
www.sony.com

Toshiba
www.toshiba.com

Optoma Technology, Inc., is offering the
EzPro 755, a 2,000 ANSI lumens DLP
projector. This 6.4 lb. projector is designed
for applications ranging from boardrooms to
classrooms to home theater. It features a
native XGA resolution with SXGA
compression. It is capable of displaying either
a 4:3 or 16:9 aspect ratio. It is compatible
with NTSC, PAL, SECAM, and HDTV, as well
as computer images up to 1280 x 1024. It
has a suggested USD list price of $6,995.

Sony introduced the VPL-PX15 2,000 ANSI
lumens LCD projector. It features XGA native
resolution and is compatible with computers
up to 1280 x 1024. It also includes a PC card
slot which allows users the option of
connecting the projector to any PC on the
same network. Alternatively, the projector
can be connected to a LAN through the
10Base-T/100Base-TX interface or via a web
browser. Suggested USD list price is $7,800.

Toshiba unveils the TLP 780 & TLP 781 LCD
projectors. These XGA projectors offer 2,000
ANSI lumens and are for applications such as
conference room installations or high-quality
on-the-go presentations. Both projectors are
compatible with computers up to UXGA.
They have composite, S-video, component,
RGB, and DVI inputs, and they accept all
video formats including NTSC, PAL, and
SECAM. The TLP 781 has the built in
“visualizer”—a digital color document
camera. The USD list price is of the TLP 780
and TLP 781 is $5,995 and $6,995,
respectively.

Recommended Extron product:
The Extron System 5cr Plus can add
additional inputs to the Optoma EzPro 755
projector. The System 5cr Plus is a five
input, one output, A/V integration switcher
with an internal audio amplifier. It provides a
total of five inputs—two for composite or
S-video, two for RGBHV, and one that is
configurable for composite, S-video, or
RGBHV. The System 5cr Plus can control
power on/off, mute, and input selection for
the Optoma. It also provides room control.
This is an inexpensive solution for projector
and room control of smaller-scale A/V
installations.

EzPro 755

Recommended Extron product:
Adding the Extron MediaLink™ System will
allow easy remote control of the
Sony VPL-PX15 projector. The MediaLink
Controller (MLC 206) is the cornerstone of
the MediaLink family of products. The
flexible MLC 206 is an intuitive, intelligent
remote control panel that provides power
on/off, input switching, and volume control
for the VPL-PX15 as well as room control. For
expansion of the A/V systems, the MLC 206
can be coupled with a variety of versatile
MediaLink Switchers (MLS), which allow
six additional inputs to be added to
the VPL-PX15.

Recommended Extron product:
For conference room installations using the
Toshiba TLP 780 or TLP 781, the System 7SC
switcher provides additional inputs. The
System 7SC is a seven input, dual output
switcher with scaling capabilities and advanced
film mode processing—3:2 pulldown
detection for NTSC and 2:2 film detection for
PAL. Six of the seven inputs of the System 7SC
accept composite video, S-video, component
(including HDTV), or RGBHV, and the seventh
input accepts composite video, S-video, or
RGBHV. Audio is available on all seven inputs
with adjustable gain and attenuation. The
scaled output of the System 7SC can be
configured to match the native resolution of
these projectors. The RGB signals are passed
through. The System 7SC also offers projector
and room control.

VPL-PX15
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New Extron
Team Member

2001
Annual Survey

Sangbum Lee,
Account Manager – Korea
Sangbum Lee has joined
Extron as Account
Manager, Korea. Based
out of Seoul, he will
provide
regional
support and training to
Extron dealers in the
Korean
market.
Sangbum
has
a
Bachelor’s degree from
Long Island University in New York and brings
with him over six years experience in the A/V
industry. Previously, he worked as sales manager
for Young Jin Visual Technology, a major control
room system integrator and Extron dealer.
Sangbum was responsible for system design and
videoconferencing systems.

It’s time once again to turn to our readers and see how we can improve
ExtroNews with Extron’s 2001 Annual Survey.
The enclosed survey card is a short questionnaire seeking your opinion
about our newsletter’s content, readability, and appearance. We want to
know which sections are your favorite and what you would like to see
added or changed in future issues. Your feedback is important to us.
By completing the survey card and sending it back to Extron before
January 29, 2002, you’ll automatically be entered into a random
drawing for a chance to win an Extron VTG 200 video test generator!

Steve Somers
Recognized at CEDIA
Congratulations to Extron's VP of Engineering,
Steve Somers, who was awarded CEDIA's coveted
2001 Volunteer of the Year award. Steve was
recognized for his exemplary efforts as a Subject
Matter Expert (SME) in creating and
presenting course content and
certification exam material for
installers including Installer I and
Installer II certification exams,
Installer I and II Essentials
study seminars, and
Installer II all day seminar.
In addition, he is
chairman of the current
Designer I and II SME
Committees.
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We’ve included a little something extra with this issue of
ExtroNews: Extron’s 2002 Wall Calendar!
This full color wall calendar displays all dates and
locations for Extron Institutes, ICIA Schools, InfoComm
Academy, Cedia training, NSCA training, and key industryrelated tradeshows. Additionally, various color-coded
symbols appear throughout the calendar to indicate which
of the four Extron offices will be closed for a particular
holiday. The calendar also features photos and details of
Extron’s newest products.
To request additional quantities of Extron’s 2002 Wall
Calendar, contact your Extron Customer Support
Representative at:
USA: 800.633.9876 (within USA/Canada only) or 714.491.1500
Europe: +800.3987.6673 (within Europe only) or 31.33.453.4040
Asia: +65.383.4400
Japan: +81.3.3511.7655
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Buffered local monitor
output connector

Horizontal shift
control knob

2-color
Power/signal LED

3-position
Level/peaking switch
RGBHV pigtails

Computer input
connector

Audio input connector

Low profile interface
enclosure is only 1" deep

Side view of RGB 460xi mounted
to a two-gang wall box

Extron® RGB 460xi Series Interfaces
The Computer Interfaces That Fit
Anyone’s Standard Wall Box
Extron’s RGB 460xi, RGB 464xi, and RGB 468xi are universal, analog computer-video
interfaces in architecturally friendly configurations, that can be flush mounted in virtually
any standard U.S. size wall box or wall-mounted without any box at all. Equipped with
Extron’s exclusive Advanced Digital Sync Processing (ADSP™) technology to ensure
display compatibility, each model comes complete with a female 15-pin HD input, a
buffered local monitor output connector, horizontal shift control, and 3-position
level/peaking switch. All three models are designed for new construction and other
permanent installation environments, enabling designers and architects to build
them directly into the facility.
Features:
• Advanced Digital Sync Processing (ADSP™) corrects sync-related
compatibility issues
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• Outputs RGBHV, RGBS, or RGsB (switch selectable)
• Buffered local monitor output
• Five output BNC pigtails for simplified installation and cable management
• Will convert computer-generated, unbalanced audio to balanced
line-level audio to ensure trouble-free routing
• UL listed and CE approved—even without the back boxes
• Comes in black, white or grey to match professional interiors
• Ships with drywall mud rings and power supply
www.extron.com/2/rgb460

800.633.9876
www.extron.com

RGB 464xi

RGB 468xi

(fits in three-gang box)

(fits in four-gang box)

Susan Watts with Dillon
Productions in Norcross, GA,
outdid herself creating this
scrumptious cake. She used Extron
Tweekers as pillars to support the
top layer—just as all Extron
products can be used to “hold
together” the different
“layers” of an A/V system!

Send us a photograph and
brief explanation of how
you use the Tweeker.
If we publish it in a future
issue of ExtroNews, we’ll
give you a free VTG 150.
Please send entries along
with contact information to:
Extron Tweeker Contest
1230 South Lewis Street
Anaheim, CA 92805.
Or e-mail a high resolution
photo and explanation to
tweeker@extron.com

Extron Institute Upcoming Schedule:
2001
December 10-11............................................................The Netherlands
December 10-11 ..............................................................New York, NY
December 12-13 ..............................................................New York, NY

2002
January 10-11 ....................................................................Anaheim, CA
January 10-11 ........................................................................Singapore
January 14-15 ......................................................................Atlanta, GA
January 16-17 ......................................................................Atlanta, GA
January 21-22 ..............................................................The Netherlands
February 7-8 ......................................................................Anaheim, CA
February 18-19..............................................................The Netherlands
February 18-19......................................................................Denver, CO
February 20-21......................................................................Denver, CO

Upcoming Tradeshows, 2002
April 8-11 ..............................NAB..............................Las Vegas, NV
April 9-11 ..........................E-Learning......................Washington, DC

Extron® Electronics
1230 South Lewis Street
Anaheim, CA 92805
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