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Lose the cord and pull your system 
together with StackableUSBTM.  
StackableUSB answers the embedded 
OEMs’ need for a rugged, compact, 
efficient serial bus by providing one 
with USB as well as I2C. With 8 USB 
ports in the stack, USB boards can 
plug together top side – bottom side 
– or both. StackableUSB simplifies  
I/O boards, once again making it  

easy enough to design 1/4-size, 1/2-size, 
and full-size 104TM boards yourself.  
For more information, visit  
www.StackableUSB.org.

Full-size 104 Stack, 1/2-size 104 Board, 1/4-size 104 Board
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Editor’s
Foreword

Jerry Gipper

   
   

  
 

       
   

    
      
        
       

 
    

   
     

   

          
      

   

    
     

     

         
   

    
   
   
   

  

        
     

   
   

 
   

  
         

    

Media 2.0
Those of you following the presidential 
race can’t help but be inundated with talk 
about change. The world is all about evo-
lution, the process whereby something 
gradually develops into a more complex 
and hopefully better form.

OpenSystems Publishing, publisher of 
Embedded Computing Design and other 
related magazines, is evolving as new 
technologies have enabled us to commu-
nicate faster and more effectively. We have 
increased the amount of our electronic 
coverage to satisfy your thirst for receiv-
ing information in digital formats. We 
have added more video and audio content 
to everything from E-casts to E-letters to a 
shared video library. 

To reflect our expanding range of services, 
OpenSystems Publishing has changed its 
name to OpenSystems Media, a title that 
more accurately conveys the message of 
what we do – produce and distribute infor-
mative, compelling material using an array 
of communication channels well suited for 
today’s fast-moving world.

OpenSystems Media is dedicated to devel-
oping effective and measurable communi-
cation channels while continuing to deliver 
deep technical content. Our industry- 
leading editors have an insatiable desire 
to find new print and online opportunities 
across vertical and horizontal markets in 
the embedded computing industry.

In an effort to extend our reach to tar-
get audiences, OpenSystems Media is 
launching two new online offerings: 
Hypermags, wide-screen formatted digi-
tal magazines that offer more interactive 
content, and Hyperguides, directories 
that display detailed views of products 
listed in our online product database.

As editors, we are always looking for the 
next wave of technology. We will con-
tinue to bring you the latest information in  

formats that meet your evolving needs and 
keep searching for innovations that help us 
improve communication.

Whether it is print or digital, content that 
is edited and produced is easier to read 
and comprehend. This editorial process is 
still in place and will likely remain rela-
tively unchanged in coming years. What is 
changing is the method of delivery, as digi-
tal now dominates the marketplace. Within 
the next few years or months, perhaps 
one of you innovators will perfect digital 
reader technology, giving us the best of 
both the print and digital worlds. For a 
preview, check out www.plasticlogic.com 
to see the Plastic Logic reader featured at 
DEMO 2008. All that’s missing is color!

We recently published our editorial cal-
endars for 2009, and I think we’ve got an 
exciting list of topics to cover next year. I 
always keep an eye out for interviews and 
contributed articles on these and any other 
appropriate topics. Your suggestions help 
us improve the quality of our material and 
how we deliver that material.

In this issue, we touch on a topic very near 
and dear to my heart: the basic challenge 
of understanding what the market really 
wants. I have spent most of my profes-
sional career trying to understand market 
problems and converting that information 
into market requirements that design engi-
neers can use to define and develop a prod-
uct or service. I’ve had many successes 
and even more failures. From my years 
of experience, I’ve learned the impor-
tance of making sure you’re on the same 
wavelength as your existing and potential 
customers so that you can solve the day-to-
day problems they face.

E-mail your comments or visit our blog at 
www.embedded-computing.com.

Jerry Gipper, Editorial Director
jgipper@opensystemsmedia.com

Trust a world-wide 
expert for your 

embedded critical 
network application

2 DDR2-ECC banks of 1GB each, mirror 
flash, MRAM, soldered SSD,
VME64x with 2eSST (TSI 148),
2 USB2.0 ports, Serial ports, Gigabit ports
1 PMC/XMC site & 1 PCI express Expander 
to add 2/4 PMC slots or Storage subsystems...

•

•
•
•

Switch &Graphic
IC-De6-VMEa
Much more than a SBC...

For more information 
on our products and services... 

+33 (0)298 573 030
www.interfaceconcept.com

In its wide range of SBCs, IC offers 2 amazing 
VITA31.1 boards, powered by a MPC8641(D) 
or MPC8640(D), providing:

An embedded Gigabit switch 
(offering 5 additonal ports) enlarges 

the communication skill of the boards.

Fujitsu MB86297  Carmine   - 128 MB DDR
Hardware 2D/3D acceleration 
2*video outputs up to 1280x1024@32bpp
DVI, VGA, Stanag3350 
Dual Independent  
Video Capture  
up to 800x600

•
•
•
•
•

an open FPGA  VIRTEX5  dedicated to pro-
prietary applications (IC supporting several 
IP VHDL functions), and
a second PMC slot.

•

•

Switch &

Open FPGA
IC-De6-VMEb

ideal open platform
for demanding applications

In this new version of the board, the graphic 
features are replaced by:
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Technology 
Passport

Hermann Strass

Wearable multimedia hits the great outdoors
Last September, badira unveiled the world’s first multime-
dia jacket with an integrated TV set. In addition to receiving  
Digital Multimedia Broadcast (DMB), Digital Audio Broadcast 
(DAB), and traditional analog FM radio, the coat can play video 
and music from an MP3/4 player and other devices. As shown in  
Figure 1, the receiver/display can be used on the left or right arm.

This multimedia device is equipped with up to 4 GB of 
internal storage, a miniSD slot, and a USB connection. 
Batteries that reportedly last for 22-27 hours of continu-
ous music or 5-6 hours of TV playback allow badira 
jacket wearers to listen to their favorite bands and 
watch their favorite sports teams while hiking in the 
wilderness.

Music playback on the badira jacket can be set 
to rock, jazz, classic, pop, movie, church, and 
other audio settings. Ensonido technology from 
Fraunhofer IIS (see this column in the May and 
August 2007 issues of Embedded Computing 
Design) enables surround sound on traditional 
stereo earphones. This audio technology simulates 
natural hearing patterns, producing virtual sound from 
six speakers, including reflections from the floor, ceiling, 
and walls. 

Compensation for head movements makes it seem as though the 
sounds are coming from the same direction, like listening to a 
singer on a virtual stage.

Sunload offers a variety of trendy bags, briefcases, and even a 
laptop rucksack with solar cells integrated on the stylish cover 
flaps (see Figure 2). Different power connectors allow users to 
charge several devices at the same time. Using Sunload back-
packs, outdoor enthusiasts can charge their notebooks, mini 
TVs, and badira jacket MP3 players while hiking during the day 
and enjoy TV and concert-grade music at night by the campfire. 
There’s no need to carry extra batteries on the trip.

These solar-powered bags won the smartTextiles 2008 Product 
of the Year Award. The badira jacket also qualified for the com-
petition, which was presented at the smartTextiles section at 
CeBIT 2008 in Hannover, Germany. Both companies’ products 
were also displayed at IFA, the world’s largest consumer elec-
tronics trade show held in Berlin.

Gamers convene in Germany
This August in Leipzig, 3,800 journalists from 48 countries cov-
ered the Games Convention (GC), which attracted 10 percent 
more visitors (203,000 total) and 16 percent more business users 

than last year. In addition to GC Asia sched-
uled for September, GC North America 

is planned for next year. GC is 
now the world’s largest games 
event, as its attendance sur-
passed the most recent Tokyo 
Game Show. Embedded sys-
tems designers throughout the 
world show up at GC to see 
how embedded products are 
used in games and other con-
sumer devices.

The GC Developers Conference, 
which overlaps with GC, is only 
open to developers from the 

games community. Visitors from  
40 different countries totaling more 

than 35 percent over last year’s attendance 
presented their new games and plans for 
the coming season.

Embedded electronic 
fashion that rocks

Figure 1

Figure 2
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Juiced up GPS drives convergence
Stand-alone GPS devices that pinpoint the whereabouts 
of something or someone might have scored with dis-
oriented tourists and directionless motorists a few years 
ago, but today’s consumers prefer tricked-out tech toys 
that navigate and entertain. As the distinctions between 
portable navigation devices, mobile phones, handheld 
computers, and cameras continue to blur, OEMs are 
scrambling to add multimedia, 3D map content, and other  
features to differentiate their products in an increas-
ingly competitive market. With the expected growth 
in location-based applications, ABI Research estimates 
that worldwide sales of these convergence devices will 
exceed 100 million units by 2011.

To enhance the next generation of location-aware 
mobile devices, SiRF Technology has integrated a GPS/ 
Galileo location engine, application processor, audio/
video recording and playback capabilities, sophisticated 
3D graphics, and a variety of peripheral interfaces into a 
powerful, single-chip architecture.

The SiRFprima multifunction platform includes an ARM11 
core, on-chip DSP, and hardware-scalable location engine 

featuring 64 channels with -161 dBm sensitivity. A vertex 
geometry processor, PowerVR MVED1 video encode/
decode accelerator, and OpenGL ES 1.1 2D/3D graphics 
engine enable the platform to encode and decode high-
res video standards concurrently with navigation and 
other functions. In addition to packing all that processing 
oomph, SiRFprima offers a range of interfaces for hook-
ing up to touch screens, video cameras, DVD players,  
satellite radios, and mass storage devices. 

By incorporating these features into a single platform, 
SiRF helps embedded designers cut bill-of-material costs 
and reduce design complexity while meeting consumers’ 
escalating expectations for their gadgets to come with 
GPS, multimedia, and other bells and whistles du jour.

Navigation 
innovation

SiRF Technology

Founded: 1995

Management: Diosdado P. Banatao, Executive 
Chairman of the Board and Interim CEO

Headquarters: San Jose, CA

URL: www.sirf.com
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Ingenuity
work

Hit the road, single-function GPS de-
vices. Consumers have moved on to 
greener, multimedia-rich pastures, 
wanting mobile gadgets that not only 
tell them where they are, but also how 
to get where they want to go and what 
they can expect to find along the way.

Location-aware technologies go be-
yond conventional GPS by providing 
continuous navigation capabilities. 
Combined with connectivity, media, 
and content functions, these systems 
fulfill consumer demand for flexible, 
highly integrated portable devices.
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X  Integrates hardware mechani-
cally, electrically and thermally

X  Fanless, total thermal solution

X  Mini PCI & PC/104 expansion

X  MIL–810F, EN50155 available

X  Installed Windows® XPe  
or Linux available

X  Virtually indestructible  
mobile power supply

X  NEMA 4X

X  –40° to 85° C

X  Transportation

X  Mining vehicles

X  Outdoor kiosks

X  Industrial servers

X  Digital signage

X  Military and police

X  Traffic management

X  Digital video surveillance

X   Asset management
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Do you know what your 
customers really want?
Your opinion, although interesting, is irrelevant
By Jerry Gipper

Editor’s note: I’ve spent most of my 
25-plus years in the industry on the 
marketing side of the equation. Market-
ing is perhaps the most misunderstood 
function in high-tech companies, many 
of which employ product managers 
and salespeople but not well-trained 
marketing professionals. A marketing 
team’s primary role is to understand 
problems in the market and work with 
the engineering team to solve those 
problems in ways that will drive suc-
cessful product or service revenue.

Tuning in to business 
opportunities
To compete in today’s global economy, 
it is vitally important to understand 
as much as possible about the markets 
you and your customers support. This 
means that you must research more than 
just your current customers’ needs. You 
need to get out and study the market as a 
whole, considering the problems from a 
big-picture perspective.

Finding unresolved problems in the mar-
ket is a real art, and if done properly, can 
translate into products that sell success-
fully. Though learning about marketing 
problems can be difficult, if you know 
where to look, what questions to ask, how 
to observe and listen to responses, and 
analyze what you have learned, it becomes 
much easier. The real challenge is distin-
guishing problems from feature requests, 
complaints, comments, and other irrel-
evant feedback.

Customers can provide all kinds of input 
that must be filtered to glean the ideas that 
will lead to successful products. In their 

recently released book entitled Tuned In,  
authors Craig Stull, Phil Myers, and 
David Meerman Scott describe a pro-
cess for creating what they refer to as 
a resonator, a product or service that 
practically sells itself by solving specific 
problems for buyers.

To determine what resonates in your mar-
ket, look for unresolved problems that are 
both urgent and pervasive. Urgency implies 
that companies are motivated to find and 
pay for solutions; pervasiveness indicates 
that several different companies are will-
ing to pay for those solutions. Identifying 
these types of problems requires getting 
out and doing interviews, making observa-
tions, conducting surveys, and essentially 
immersing yourself in the market.

Sources of market feedback
Finding people to talk to is relatively easy; 
finding the right people is more challeng-
ing. See Table 1 for a list of potential 
input sources.

It is important to gather information from 
several sources. Don’t fall into the trap of 
basing your strategy on the last customer 
your senior executives visited. Multiple 
sources give you a multifaceted view of 
market problems. Jim Holland, VP of  
services at Ryma Technology Solu-
tions, recommends trying to “align your 
resources to identify and capture the most 
ideas from the broadest audience.”

To reach a broader audience, you need to 
get into the market, attend trade shows, 

Competitive analysis Ecosystem partners Forums, wikis, blogs Trade associations

Customer advisory boards Enhancement requests Industry analyst research Trade shows and 
conferences

Customer events and incidents Executive introductions Industry publications User training classes

Customer relations (sales) Field input from sales and 
systems engineers Market research reports Websites

Customer support database Focus and user groups Thought leaders Win/loss reports

Table 1
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Rethink small.

*  Compared to previous platform containing the Intel® Pentium® M processor, Intel® 915GME GMCH, Intel® ICH6-M and Intel® IXP465 network processor. 
Intel and the Intel logo are trademarks of Intel Corporation in the U.S. and other countries. ©2008 Intel Corporation. All rights reserved.

Intel’s new system-on-a-chip can reduce footprint more than 45%.* Slam dunk.
Put your best footprint forward. Intel enables significant performance/watt improvement 
for embedded apps by integrating an Intel® architecture CPU, memory and I/O controllers, 
plus Intel® QuickAssist Technology. Fit more game in your footprint. Go to intel.com/go/rethink
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Special Feature: Market issues

and study the supply chain from the design 
team all the way to end users. Visit your 
customer’s training classes and take stu-
dents to lunch. Use your executive con-
tacts to set up discovery meetings.

“Our customers are not shy about what 
their problems are,” says Jim Tang, 
MathWorks Fellow at The MathWorks. 
“We conduct many one-on-one sessions 
to learn more. We also sponsor industry 
segment advisory boards in several indus-
tries, including automotive, aerospace 

and defense, high-performance comput-
ing, and many others.”

Keep in mind that most sources have 
an agenda that might hinder or conflict 
with their ability to help you generate 
an innovative idea. Examples include 
instances when your sales team wants 
to close a deal or when an existing cus-
tomer tries to influence your strategic 
direction, neither of which would nec-
essarily further your goal of identifying 
market problems.

Marketing teams can gain many benefits 
from customer discovery trips. Once cus-
tomers see that they were involved in the 
development process, they will become 
more interested in your next generation of 
products. Making visits also strengthens 
your relationship with customers, enabling 
you to establish regular communication 
with key contacts.

Existing customers
Because you already have a solid relation-
ship with your existing customer base, 
you’ll want to be careful when approach-
ing this group for feedback. Existing cus-
tomers are usually willing to provide input 
on enhancements they would like to see, 
but these comments don’t often help you 
come up with winning products. These 
customers typically try to keep you on the 
same track because they don’t want huge 
leaps in technology except at major prod-
uct line forks, which is why their responses 
are more useful when validating product 
enhancements and new features.

When questioning this group about mar-
ket problems, focus on architects who are 
working on next-generation concepts. 
They are more motivated to discuss 
issues in a way that can help you develop 
breakthrough solutions. Meet with the 
Chief Technology Officer and establish a 
rapport so that you can go back for more 
information as needed. Concept teams can 
be your strongest potential customers.

Evaluators
Opinions on how to handle feedback 
from evaluators are mixed. Evaluators 
might not be attached to specific product 
features and thus are more likely to share 
ideas for improvements. However, asking 
them questions might inadvertently steer 
them in a different direction and disrupt 
the sales cycle. It’s best if they have some 
experience with the product so they can 
zero in on the bigger challenges that need 
to be addressed. When interviewing this 
group, listen to their input but be careful 
not to delay the buying process. If you 
wind up losing the deal, consider them 
potential customers and complete a full 
win/loss evaluation.

Potential customers
Potential customers are the best source 
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for data gathering. Determine why their 
products aren’t solving their problems 
and find out if there is anything prevent-
ing them from embracing your solutions. 
Understanding their market problems 
can help you close the gap and make the 
sale. Check out leads that are not getting 
responses, look at win/loss reports, and 
go back for more information if neces-
sary. Finding potential customers is chal-
lenging but can reap significant rewards.

Techniques for pinpointing 
problems
Unless you’re Apple, don’t try telling the 
market what it wants. Stop using SWAGs, 
gut instincts, and epiphanies to guide your 
decisions. Input from executive manage-
ment and product development teams will 
influence your direction, and if you com-
plete the appropriate research, you will 
have plenty of evidence to help you make 
the right choices.

Marketing professionals use several tech-
niques for discerning market problems, 
including surveys, focus groups, and 
interviews, all of which should be part of 
a complete discovery process.

Surveys
One of the most common methods for 
gathering market data, surveys let you 
quickly target specific audiences and 
force you to organize your questions. 
However, surveys provide limited insight 

into respondents’ answers because you 
can’t read their body language or ask 
follow-up questions. Use them instead to 
supplement interviews.

Interviews
The best technique is a one-on-one inter-
view, preferably conducted by profes-
sionals who are skilled at asking the right 
questions. Having a technology expert 
involved can be useful in understanding 
the responses.

Do your homework before embarking 
on a discovery trip. Prepare your ques-
tions in a structured format and then fill 
in the responses, adding your own notes 
and comments. This keeps the questions 
organized and the interview on track. You 
don’t have to follow a step-by-step out-
line; in fact, free-flowing, conversational 
interviews often make interviewees feel 
more comfortable talking about their 
problems. Don’t treat the meeting like an 
interrogation. Ask open-ended and prob-
ing questions and listen carefully to their 
responses. Request to visit the lab or see a 
demo, which can often shed more light on 
business problems than interviews alone.

Capturing responses in notes and record-
ings is critical for gaining useful infor-
mation, as is filing visit reports imme-
diately after the interview. Highlight the 
problems you observed so they don’t get 
buried in the details and discuss the visit 

MEN Micro, Inc.
24 North Main Street 
Ambler, PA 19002
Tel: 215.542.9575
E-mail: sales@menmicro.com

www.ESM-express.com

MEN Micro unites the Intel® AtomTM

processor with modern serial bus
technology and delivers:

Exceptional Performance:
1.6 GHz CPU, 1 GB RAM, PCI
Express®, GB Ethernet, SATA, USB,
SDVO, LVDS and HD audio.

Rugged, Low Power Designs:
Combines non-socketed components
with low power Intel® architecture
that dissipates a maximum of 7 W
from -40°C to +80°C.

ESMexpress® Standard Conformity:
ANSI-VITA 59 (in process) specifies
EMC-proof housing for convection or
conduction cooling, shock/vibration
resistant connectors and a compact 
95 mm x 125 mm format.

When it comes to rugged boards
and systems for harsh, mobile and
mission-critical environments,
nobody delivers like MEN Micro!

Make the Most of 
Intel®Atom™ Technology!

MEN Micro’s 
XM1 ESMexpress®

System-On-Module

Improving sales involvement
A properly trained and equipped sales team can provide a great resource for determining 
what a customer wants. For example, Avnet Electronics Marketing offers a sales excellence 
program, a four-step process for managing a sales call. In step two, sales teams are trained in 
listening and questioning skills. While this is no replacement for a top-notch marketing team, 
it does make sales teams more attuned to customer needs and helps them recognize when 
the supplier’s marketing teams should be brought in for in-depth discovery.

“At the beginning, we found that our teams generally asked a lot of fact-finding questions 
and weren’t really getting to the source of what customers wanted,” remarks Dan Buckley, 
senior VP of people development for Avnet EMA. “We thought it was critical to help develop 
both their listening and questioning skills, making them better at deeper discovery.”

Avnet uses a customer relationship management database to store data collected on 
each account, allowing the company to share data and be as prepared as possible for 
customer meetings. “It was important to begin teaching them these techniques and 
skills so that when they visited a customer’s location, the customer wouldn’t feel like their 
time was being wasted,” Buckley explains.

By uncovering customers’ goals and sharing those goals with sales and marketing teams, 
companies like Avnet can portray themselves as allies and trusted advisors.
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I/O Solutions for µTCA™/ATCA®

TEWS TECHNOLOGIES LLC: 9190 Double Diamond Parkway, Suite 127·Reno, NV 89521/USA
Phone: +1 (775) 850 5830·Fax: +1 (775) 201 0347·E-mail: usasales@tews.com

TEWS TECHNOLOGIES GmbH: Am Bahnhof 7·25469 Halstenbek/Germany
Phone: +49 (0)4101-4058-0·Fax: +49 (0)4101- 4058 -19·E-mail: info@tews.com

� For proof of concept
� For fast time to market
� For flexible I/O solutions
� Hundreds of I/O solutions 

available off the shelf

General Purpose I/O
� Analog I/O
� Digital I/O
� Serial
� CAN
� Fieldbus
� Motion Control
� Customer Specials
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Mezzanine Carriers
� Single Width Single Slot IndustryPack®

� Double Width Three Slot IndustryPack®

� Double Width Single Slot PMC

High Performance I/O
� 8 Channel High Speed A/D

data acquisition with FPGA
� 4 Channel Synchronous 

Serial Interface
� Virtex™-5 based FPGA solutions
� Customer Specials

Drivers for VxWorks, Linux,
LynxOS, Windows, QNX
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with a colleague to evaluate the informa-
tion you just obtained.

The most successful marketing teams store 
this information in some type of database. 
Not surprisingly, very few companies do 
this. More often than not, data is kept in 
various notebooks scattered through-
out the executive, sales, marketing, and 
engineering departments. It is impossible 
to pull it together, and most of it doesn’t 
make much sense within hours after the 
meeting. A questionnaire can help you 
organize your queries and transfer data 
to an electronic form that can be shared 
and analyzed. Additional feedback can be 
uploaded to the database as it is gathered 
over time.

For example, The MathWorks maintains a 
database of input collected from the sales 
team, customer service personnel, engi-
neers using the products, and consultants, 
Tang says. Trip reports are also entered 
into the database.

At many companies, the sales team likes 
to use the marketing team to open doors, 
literally and figuratively. If the sales team 
tags along for a customer visit, conduct 
the interview in an environment that does 
not feel like a sales call. Make sure that 
the salespeople don’t influence the direc-
tion of the questioning and ask them to 
refrain from volunteering their own com-
ments during the interview.

Tools that help manage discovery 
data
Some tools can help the marketing team 
gather data to discover and define mar-
ket problems. These tools offer a variety 
of features, including product planning, 
requirements management, and product  

management, as shown in Table 2. Storing  
this information in an enterprise accessible 
database helps you keep track of customer 
input and allows others to use and build 
upon it. Don’t lock up your market data in 
notebooks.

Up and at ’em
Get out of your office! You can do some 
homework online, but you won’t be able 
to identify all the problems in your mar-
ket by sitting at your desk. Send profes-
sional marketers to face-to-face sessions 
for in-depth discovery. Probe and listen to 
the comments your customers make. And 
stay on the lookout for urgent, pervasive 
market problems that will ensure your 
products’ success.  

Marketing resources
“Understanding Market Needs Through 
Customer Visits,” by Gopal Shenoy, The 
Pragmatic Marketer, Vol. 4, Issue 5, 2006  
www.pragmaticmarketing.com/
publications/magazine/4/5/0610gs

Tuned In  
www.tunedinblog.com

“Market Sensing – Anticipating Market 
Problems,” Product Management View 
webinar, presented by Jim Holland,  
Ryma Technology Solutions  
http://community.featureplan.com/ 
community/2008/09/webinar_ 
september_10_1200pm_ed.php

Product Management Software  
Comparison, 280 Group  
www.280group.com/product 
managementsoftwarecomparison.htm

Product Company URL Type

Accept 360 Accept Software www.acceptsoftware.com Product planning and delivery

Accompa Accompa www.accompa.com Requirements management

FeaturePlan Ryma Technology Solutions www.featureplan.com Requirements management
Product management

Focal Point Telelogic www.telelogic.com
Requirements management
Product management
Project portfolio management

Product Pathfinder Nihito Technologies www.productpathfinder.com Product management

QPack Orcanos www.orcanos.com Product management

Requirements 
Management Database Requirements Management www.reqdb.com Requirements management

Product management

Table 2
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What would you do with 67% more 
performance per watt?
When it comes to performance and energy 
efficiency, Intel’s 45 nanometer (nm) high-k 
(Hi-k) metal gate silicon technology changes 
the game for the embedded market. Start-
ing with the 45nm Intel® Xeon® processor 
5400 Series, it rewrites the rules on perfor-
mance within a small power envelope and 
enables board designers to rethink their 
product line. 
How much more bang per power buck are 
we talking about? Compared to 2007’s 
65nm Intel® Xeon® processor L5318 with 
4 cores (1.6 GHz), the 45nm Intel® Xeon® 
processor L5408∆ with 4 cores (2.13 GHz) 
coupled with the power-optimized Intel® 
5100 Memory Controller Hub (MCH) chipset 
delivers up to 67 percent more compute 
performance per watt.  
In the short space of a year, that’s a lot more 
bang for so little power. Using this proces-
sor series, members of Intel® Embedded 
and Communications Alliance (Intel® ECA) 
are about to put the performance meter on 
tilt. And that’s something to pay attention 
to. The Intel® ECA is one of the world’s most 
recognized embedded and communications 
ecosystems. Intel® ECA members get first 
crack at Intel’s leading-edge products, de-
sign and development expertise, and total 
lifecycle support. 

Right Time, Right Place
At a crucial time for the industry and its 
performance-hungry customers, Intel is 
redefining performance for embedded and 
communications designs with this platform. 
It’s a big step in a market where only big 

steps matter. Embedded and communica-
tions products have long lives, so when 
they make a performance leap, it has to 
last from today to  seven years from now. 
What’s more, a leap that includes reducing 
watts is more than icing on the cake. It can 
contribute to reliability. Why? Because less 
watts mean less heat – a common culprit in 
the reliability of embedded devices. 
Many embedded designers see this platform 
as a chance to wipe the proverbial slate 
clean and rethink what an embedded board 
can do and what it can mean for applica-
tions. It’s also a chance to offer customers 
a green solution – one that provides greater 
performance while sipping from batteries 
or the electric outlet.

A Closer Look at the Processors
The 40-watt 45nm Intel Xeon processor 
L5408 and 50-watt 45nm Intel® Xeon® 
L5410∆ are well worth looking into for how 
they produce so much performance for so 
few watts.
Their 45nm Hi-k metal gate silicon technol-
ogy is one of the biggest advancements in 
fundamental transistor design in 40 years. 
With roughly twice the density of Intel® 
65nm technology, Intel® 45nm technology 
packs nearly double the number of transis-
tors into the same silicon space. That adds 
up to more than 800 million transistors for 
quad-core processors. What’s more, Intel® 
45nm Hi-k silicon technology can deliver 
more than a 20 percent improvement in 
transistor switching speed and reduce tran-
sistor gate leakage by over 10 fold.  

Rethink
 Performance

2x Intel® Xeon® processor L5408 on Intel® 5100 MCH chipset-based platform

2x Intel® Xeon® processor L5318 on Intel® 5000P chipset-based platform

197

152

200

0

100

Lower Platform Power
Measured system power in watts 
during benchmark steady state: 
Lower is better

Performance score: Higher is better Normalized as 1.0 performance score/watt: 
Higher is better 

61.6

79.2

100

0

50

Higher Performance

23%
lower 
power 29% higher

performance

1.0

1.7
2.0

0

1.0

Improved Performance/Watt

67% performance/
watt increase

Fig. 1: Benchmarks shown above compare system performance of two platforms — the 65nm Intel® 
Xeon® processor with Intel® 5000P chipset and the 45nm Intel® Xeon® processor with Intel® 5100 
MCH chipset. Both platforms are in dual-processing configurations (eight cores per system).1
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The result of all these achievements is 
increased levels of energy efficiency and 
performance running multiple-application 
and data-demanding workloads — all while 
enabling denser deployments by delivering 
greater performance per watt.
Features of this next-generation Intel® 
Core™ microarchitecture of particular inter-
est for the communications and embedded 
market include:

More power down modes to decrease idle • 
processor power, lower average power 
consumption, and reduce heat.
More L2 cache (12MB on-die versus the • 
8MB available on the Intel® Xeon® 5300 
processor series) to speed up processing 
of large application data sets.  
Greater multi-core processing to increase • 
performance and headroom for multi-
threaded applications, heavy-duty multi-
tasking, and virtualization.
47 new Intel® SSE4 instructions, includ-• 
ing new vectorizing compiler and media 
accelerators. These can help improve 
the performance of media and high-per-
formance computing applications, such 
as compiler, imaging, video and graphics 
applications. 

The Intel® 5100 MCH Chipset
Intel’s power-optimized chipset deserves 
singling out as well. The Intel® 5100 MCH 
chipset delivers lower thermal design 
power—an estimated 25.7 watts TDP at 
1333 MHz front-side bus (FSB), and 23.0 
watts TDP at 1066 MHz FSB— plus includes 
the efficient Intel® I/O Controller Hub 9R 
running at 3.4 to 4.3W TDP depending on 
configuration. This makes the Intel 5100 
MCH chipset a great choice for bladed and 
dense-bladed applications requiring less 
than 200 watts, including AdvancedTCA* 
and NEBS-compliant solutions.
The Intel 5100 MCH chipset supports stan-
dard native DDR2 memory technology, with 
a maximum capacity of 48 GB. This gives 
board designers greater flexibility in opti-
mizing platform memory configurations and 
performance. 
Some advantages of the chipset include:

Solid FSB performance for excellent per-• 
CPU bandwidth.
Added compute cycle headroom (when • 
combined with the energy-efficient 
technology of Intel® 45nm quad-core and 
dual-core processors) to enable work-

loads to grow within power-constrained 
environments where using more power 
isn’t an option. This helps users to get 
more out of their existing facilities and 
keep operating costs (facility and cooling) 
stable.
Versatility in meeting the needs of a • 
wide range of applications, such as 
storage area networks (SANs), network-
attached storage (NAS), routers, IP-PBX, 
converged/unified communications plat-
forms, content firewalls, unified threat 
management (UTM) systems, medical 
imaging equipment, military signal and 
image processing, and telecommunica-
tions (wireless and wireline) servers.

Time to Refresh Existing Products
Intel’s 45nm processors also offer embed-
ded designers an opportunity to give a per-
formance boost to existing products that 
use the Intel® 5000P chipset and FB-DIMM 
memory. Here, a different processor in the 
series makes an excellent choice: the 45nm 
extended-life product Intel® Xeon® proces-
sor E5440∆. This chip delivers a 22-percent 
performance boost within the same ther-
mal profile over the previous generation 
Intel® Xeon® processor E5345  and makes 
a seamless processor upgrade that can de-
liver big gains for your customers.  

Free Your Thinking
In talking with Intel® ECA members, it’s ob-
vious that embedded designs based on the 
latest Intel® Xeon processor series can free 
system designer and end-user thinking in 
many ways.

Enterprise Network Security 
Applications
According to George Liao, product marketing 
director of Nexcom* (an Associate Member 
of Intel® ECA), the Quad-Core engine and 
low-power consumption of the 45nm Intel 

Xeon processor 5400 series and Intel 5100 
MCH chipset make it the ideal computing 
kernel for its latest high-speed Internet se-
curity servers. He notes that this platform 
delivers “30 percent more power compared 
to the Intel Xeon 5300 series processor 
and is more efficient and energy saving, es-
pecially used in large scale enterprise net-
work security applications.” This efficiency 
can directly benefit firewall and anti-virus 
application performance. Liao also points 
out that this extra horsepower allows their 
products to drive greater than 10 Gigabit 
Ethernet connectivity and more GbE ports 
for a higher aggregated throughput. It also 
enables support of more security applica-
tions running concurrently under heavy 
network traffic and more concurrent users.
For Nexcom, a big part of the value is that 
system performance is greatly improved 
without need to modify the thermal design 
and supply extra power. “With increased 
performance/watt,” says Liao, “we can 
help our customer be competitive in per-
formance, but still keep their product green 
and environmentally friendly.”

Internet Protocol (IP) TV
As broadband penetration into the home 
continues to grow, IPTV has become more 
prevalent. The rate of adoption of IPTV 
is accelerating due in large part to the 
bundling of broadcast television, video on 
demand (VoD), telephone service via Voice 
over Internet Protocol (VoIP) and Internet 
access. 

Performance per watt is extremely impor-
tant. According to Jim Renehan, director of 
marketing and business development at 
Trenton Technology* (an Associate Member 
of  Intel® ECA), Intel’s platform shines in 
performance per watt, allowing them to in-
crease density without having to resort to 
special hardware or exotic cooling solutions. 
A good example is the Trenton MCXT single 
board computer – a dual processor, PICMG 
1.3 SBC that utilizes two Intel® Xeon® pro-
cessors (Series E5400) with 4 cores each, 

ADVERTISEMENT

Nexcom NSA2189N8, 2U Network 
Security Appliance Server

Trenton IPTV Chassis
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and is the heart of a 2U 19” rackmount 
chassis that Trenton designed for one par-
ticular customer. The MCXT board works 
with the customer’s video encoder board to 
manage the broadcast quality image stor-
age, processing, compressing, merging and 
transmission in the IPTV system.

Security and Military  
Applications
Philip Sung, product manager for the indus-
trial computing division of Advantech* (a 
Premier Member of the Intel® ECA), sees 
strong advantages for medical, security 
and military applications. For instance, in 
security, designs using the 45nm Intel 
Xeon processor 5400 series and Intel 5100 

MCH chipset can improve real-time coding 
and decoding of video from multiple secu-
rity cameras compared to solutions using 
single or dual-core processors. It can also be 
easier to run video analytics on more video 
streams to analyze what the camera is see-
ing. For the military, processing-intensive 
applications like flight simulators can be 
easier to design for field use because of the 
ability to pack more processing power into 
a smaller, more compact, power-efficient 
unit. Sung says, “The greater performance 
per watt will help decrease response time 
between application and user interaction, 
making a more life-like experience.”

Medical Imaging
In the medical field, Michael Reunert, senior 
marketing manager, RadiSys* (a Premier 
Member of Intel® ECA), points out that 
medical imaging (CT, MRI, digital x-ray) has 
an almost insatiable demand for increased 
processing power, yet is size, cost and noise 

sensitive. It’s also an application where par-
allel processing capabilities are important 
and quad-core processors excel. He sees 
the 45nm Intel Xeon processor 5400 series 
and Intel 5100 MCH chipset enabling faster 
image processing, higher image resolution, 
and reduced x-ray dosage through en-
hanced image noise reduction capabilities. 
He also sees the ability to increase the 
number of patients examined per day. 

“Faster imaging performance enables more 
patients to be scanned or x-rayed each day 

— and the results to be viewed much quicker,” 
Reunert says. He calls Intel’s platform “the 
platform of choice of medical imaging” and 
notes that RadiSys is basing all their new 
designs on it. 
Kontron*, another Premier Member of the 
Intel® ECA, sees growing demand for medi-
cal imaging systems (such as 3D Ultrasound 
CT Imaging machines). Their ability to gener-
ate faster, more accurate diagnoses  helps 
maintain control over spiraling health costs 
and improve overall patient care. A typical 
scan can generate 30 gigabytes (GB) of raw 
data and require a very compute-intensive 
algorithm and an inordinate amount of time 
to transform that data into an image. 

“Envision now a medical imaging applica-
tion with equipment that can reduce the 
processing time by a factor of 10. That’s 
efficiency,” says Benoit Robert, executive 
director, product management, at Kontron. 

“With the dense design of the energy-
efficient 45nm Intel processor, the Kontron 
CP6014 CompactPCI processor board   truly 
unlocks new potential applications that 
existing technologies have not been able to 
address until today.”

Telecommunications
In telecommunications, the emphasis 
remains on adding capacity, with an eye 
towards better use of a given power en-
velope. This is particularly important for 
Advanced Telecom Computing Architecture 
(ATCA) products which have a fixed power 
envelope and size restrictions. According to 
Jeff Durst, program director for embedded 
computing processors at Emerson Network 
Power* (a Premier Member of the Intel® 
ECA), “It’s all about increasing performance 
within the envelope we have to work with. 
The big advantage of the Intel Xeon proces-
sor 5400 Series is it actually draws fewer 
watts than previous solutions, but provides 

ADVERTISEMENT

greater performance. Fewer watts also 
mean less cooling.” For greenfield projects, 

Durst sees the advantage as being able to 
design facilities that require less space, less 
cooling and less power, yet provide more 
capacity than existing facilities. Flexibility is 
another advantage. Emerson’s latest blade, 
the ATCA-7350 combines the Intel Xeon 
5400 processor Series with a wide range 
of memory options to support a broad spec-
trum of applications. Durst says Emerson’s 
customers are “particularly excited about 
the performance advantages of getting on 
the Intel roadmap.” 

Expand Your Thinking with 
Virtualization
Robert at Kontron and others agree that 
the performance of the Intel platform can 
provide customers with a new opportunity: 
consolidation through virtualization. Accord-
ing to Robert, “where once you had multiple 

tasks spread over multiple systems, now 
one blade can do it all. For instance, you 
might have one core running a proprietary 
operating system for a legacy application 
and another core running Linux*.”
Indeed, through virtualization technol-
ogy you can really tap the power of this 
platform. Using virtualization to run tasks 
separately on different cores, one DP card 
equipped with a 45nm Intel Xeon processor 
5400 series and Intel 5100 MCH chipset 
could replace up to 12 cards manufactured 
in 2004 that are equipped with the then 
state-of-the-art 2.40 GHz Intel Xeon 512K 
Cache, 533 MHz FSB. This can save power, RadiSys RMS420-5000XSL Embedded Server

Kontron 6U CP6014 CompactPCI Processor Board

Emerson Network Power ATCA-7350 
High-performance Processor Blade

Advantech Server Grade PICMG 1.3 SHB 

       

Fo
r S
ing
le P
rin
t O
nly



          

ADVERTISEMENT

reduce heat, and ensure greater reliability 
by reducing your potential points of failure 
(fewer servers mean greater reliability and 
less platforms to protect and maintain). 
Fail-over systems can also be easier to de-
sign and implement at many different levels. 
For instance, virtual machines on one host 
can be used as hot standby environments 
for critical virtual machines on a different 
host. Segregation of resources for applica-
tions, processes, and operating systems also 
means a compromise in one will be easier to 
contain due to compartmentalization. 
To help you optimize your virtualizations, the 
45nm Intel Xeon processor 5400 series and 
Intel 5100 MCH chipset platform includes 
Intel® Virtualization Technology (Intel® VT).  
This is a suite of processor enhancements 
that assists software to deliver more ef-
ficient virtualization solutions and greater 
capabilities including 64-bit guest OS 
support. For instance, Intel® Virtualization 
Technology (VT) FlexPriority is a new Intel 
VT extension that optimizes virtualization 

software efficiency by improving interrupt 
handling.  Another processor enhancement, 
Intel® VT FlexMigration, enables Intel Xeon 
processor 5400 series-based systems to 
be added to the existing virtualization 
pool with single, 2, or 4+ socket Intel Core 
microarchitecture-based systems.

Rethink Choice
A wide range of products based on the 
45nm Intel Xeon processor 5400 series 
and Intel 5100 MCH chipset platform are 
already available through the Intel® ECA. In 
comparison to costly, proprietary solutions, 
this ecosystem of more than 200 industry-
leading companies is continuing to bring 
higher levels of performance, standardiza-
tion, small footprints and economies of 
scale to the market. In other words, choice. 
One other important benefit of choosing 
solutions from Intel® ECA members is that 
member companies get early access to the 
latest multi-core embedded Intel® Architec-
ture processors. This gives them a head 

start in design efforts and enables you to 
more quickly implement the latest solu-
tions and benefit from their advantages. 
Shouldn’t that get you thinking?

To hear more from the Intel® ECA mem-
bers featured in this article, visit the Em-
bedded Forum, the industry’s new online 
community for ideas, solutions, and an-
swers you can’t easily get anywhere else.  
www.intel.com/go/embeddedforum.
 
[1] Performance comparison of 2x Intel Xeon 
processor L5318 on an Intel 5000P Chipset-
based platform versus 2x Intel Xeon processor 
L5408 on an Intel 5100 Chipset-based platform 
using the same workloads. Actual performance 
may vary. Source: SPECint_rate_base2006* 
(score) benchmarks are Intel internal measured 
results as of January 2008. For a complete list 
of configurations used in the comparison visit:  
http://www.intelcommsalliance.com/XeonConfig

*Other names and brands may be claimed as the 
property of others.

©2008 Intel Corporation. All rights reserved. In-
tel, the Intel logo, Intel. Leap ahead., Intel. Leap 
ahead. logo, and Intel Core are trademarks of In-
tel Corporation in the U.S. and other countries.

Company Product Name Description Processor Series Market Segment Focus

Advantech PCE-7214 45nm Quad-Core 
Intel® Xeon® 
processor Server 
Grade PICMG 1.3 
SHB

5100 MCH chipset Medical, Security, Military

Emerson Network Power ATCA 7350 10 G, High-
performance, 
Multi-core processor 
blade

45nm Quad-Core Intel® 
Xeon® processor 5400 
series

Telecom applications, including IPTV Media 
servers and IMS broadband networks

Kontron CP6014 cPCI 
Processor 
Board

8HP PICMG 2.16 
R1.0 CompactPCI 
dual quad-core CPU 
board

Dual Intel® Quad-Core 
LV Xeon® Processors

Medical, Defense/Aerospace, Communication

RadiSys RMS420-
5000XSL

High-performance 
Rack Mount Server

45nm Quad-Core Intel® 
Xeon® processor 5400 
series

Imaging & Signal Processing

Nexcom NSA2189N8 2U Rack Mount  
Network Security 
Server 

45nm Quad-Core Intel® 
Xeon® processor 5400 
series

High-speed network security server

Trenton MCX-series 
and MCG-
series

PICMG 1.3 Single 
Board Computers

45nm Quad-Core 
Intel® Xeon® processor 
E5400 series or 
Dual-Core Intel® Xeon® 
processor E5200 
series

Broadcasting, Military, Aerospace, Homeland 
Security, Medical Diagnostics, Traffic Control 
and Industrial Automation

Companies Rethinking Performance with the Intel Xeon 5400 Process Series
Search through the member products and services directory at: http://intelcommsalliance.com/kshowcase
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Fueled by improvements in semiconductor 

technology, the migration to IP-based 

networks is well under way. In this maturing 

market, OEMs that design and manufacture 

carrier infrastructure and enterprise 

equipment are feeling tremendous cost 

pressures exacerbated by their dependence 

on a small number of competing DSP 

providers. As is sometimes the case in 

technology, the next level of cost savings will 

not be achieved by implementing smaller 

transistors, but rather by applying business 

models used in other industries and changing 

the way people buy products.

Equipment manufacturers’ main concern today is how to main-
tain profitable margins despite increasing cost pressures. OEMs 
can accomplish this in one of two ways: either reduce costs as 
sales prices erode or add distinguishing features and charge more 
for the extra value. One simple solution can enable both of these 
approaches – mass customization.

Mass customization is often defined as the use of flexible manu-
facturing processes to create products or services that meet each 

individual customer’s needs. The most important part of mass 
customization is integrating customers into the value chain, 
allowing them to define or configure products to meet their needs. 
In the retail sector, for example, merchants peddle customized 
jeans and made-to-order shoes and eyeglasses.

OEMs should note that mass customization does not necessarily 
imply higher price levels. In fact, many companies in the soft-
ware market are applying these techniques to offer optimal price 
points. When purchasing large-scale EDA tools, software ven-
dors are enabling or disabling certain features through license 
files. This allows customers to select only the specific features 
that are required and pay more competitive prices for their prod-
ucts. Additionally, software vendors are enabling users to modify 
software by adding personalized components, such as windows 
that display information in a certain way. These customization 
practices are now being adopted in the media gateway space.

Transforming the software sales model
Media gateway designers are responsible for creating systems that 
can effectively support a plethora of different protocols. Some 
systems require audio transcoding, others need video support, and 
still others must support fax/modems or data encryption. However, 
as with any engineering project, requirements are not set in stone 
when the project starts. Therefore, it’s important that designers 
build flexibility into the system to make it future-proof.

Creating flexible designs poses a challenge because of the way 
software is sold. Most of the time, designers are forced to pur-
chase DSP hardware from one supplier and DSP firmware from 
another. The software vendor presents the designer with a list of 

One design, many products: 
The mass customization of 
media gateways
By James Awad
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Special Feature: Market issues

standard firmware builds from which to 
choose, hoping that their requirements 
will perfectly match one of the predeter-
mined feature sets. At the same time, the 
designer must pick a specific hardware 
device from a list of DSPs with different 
performance levels.

While this sales model seems acceptable, 
it requires some adjustments depending 
on the application. For example, consider 
a media gateway design that must be scal-
able. The objective is to create a hardware 
platform that can scale from 32 channels 

to a few hundred. Designers in this situ-
ation typically create a base system with 
clip-on modules that allow more hard-
ware resources to be added if needed.

With the advent of software licensing, 
this provision is no longer essential. 
Designers can lay down DSPs at mini-
mal cost and then activate the necessary 
capacity through software licenses. This 
greatly reduces inventory and upgrade 
costs as well as design complexity. 
Companies don’t need to send hardware 
upgrades or on-site technicians when a 

customer asks to move from 64 channels 
to 128 channels; uploading a new license 
file is sufficient.

The financial rewards gained through 
licensing become clear when analyzing 
different scenarios. Besides the previous 
capacity example, vendors can use this 
licensing mechanism to add and remove 
features (see Figure 1), aiding customers 
who find themselves at the mercy of their 
DSP vendors.

Once customers select and design in 
firmware, switching costs are quite high, 
making it difficult to minimize the impact 
of changes whenever new requirements 
arrive. In this situation, designers are 
confronted with two less-than-appealing 
choices. One option is to pay a steep non-
recurring engineering charge and wait for 
the supplier to modify the standard firm-
ware image. The other option is to switch 
to a different image that contains the 
requested feature. Obviously, this other 
image comes with a new price tag.

In contrast, with a pricing model based on 
individual feature licensing, customers see 
a relatively small incremental price differ-
ence and often aren’t required to obtain 
new firmware images. A new license file 
turns on the desired feature. While this 
may seem trivial at first, consider that a 
feature can be something small, such as 
a new set of tone detectors, or something 
much more significant, such as video sup-
port. Today’s advanced media gateway 
products can support features as complex 
as video services with a simple license file 
update using the same firmware image.

The next level of customization comes in 
the form of customer participation. Media 
gateway DSPs must be easy to modify 
because media gateway designers often 
encounter situations where they need to 
make small additions or changes to the 
firmware. Some companies that use pro-
prietary codecs or protocols do not want 
to divulge this intellectual property, not 
even to their software vendors, so they 
must be able to port their software them-
selves. A media gateway that allows  
customer-written modules to be added 
helps alleviate this problem. Designers 
can start with a complete media gateway 
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and add only the bits of code that help 
differentiate the system.

Vendor commitment required
While mass customization appears ele-
gant, the mechanics behind it can be quite 
complex. Some vendors have tried to 
offer this level of customization but fell 
short, primarily because they did not sup-
ply both the hardware and software. To 
lock their software to the capacity or fea-
ture set that was purchased, some vendors 
use external hardware devices to store 
the licensing information. The problem 
with this approach is that it prevents easy 
upgrades in the field because the license 
key cannot be updated securely.

To achieve true flexibility in the licensing 
scheme, the DSP itself must contain the 
necessary hardware to validate the licens-
ing information. This is a very similar 
technique to the methods FPGA vendors 
use to protect their customers’ IP. Some 
FPGAs now contain the necessary non-
volatile security keys to decode encrypted 
bit streams. In the case of media gate-
ways, it’s important that this mechanism 
be as seamless as possible for the user.

Vendors must be committed to the media 
gateway market in order for these mass 
customization methods to be effective and 
easy for customers to implement. Hard-
ware and software must be designed in 
such a way that the licensing mechanism 
is an integral part of the media gateway 
software developer’s kit. Furthermore, 

vendors must establish the necessary 
logistics to manage the feature and capac-
ity licensing in the firmware. Because this 
business model already exists in the soft-
ware industry, its pitfalls and solutions are 
well-known.

Optimal pricing, profit margins
The mass customization of media gate-
ways will help usher in the next wave of 
cost savings for equipment manufacturers. 
Not only will this allow for optimal price 
points through software licensing, but it 
will also enable users to add new features 
such as video services, which will ulti-
mately help OEMs maintain higher mar-
gins in the face of fierce competition.

Single HW/SW
design investment

Low channel capacity

Larger feature set

Higher channel capacity

DSP

License
A

Product A

License
C

Product C

License
B

Product B

Figure 1

Having the source means  
you can do it yourself.

Sourcery G++ is a complete  
C/C++ development environment.

■  GNU Toolchain & Eclipse™ IDE 

■  Target ARM®, ColdFire®, fido®,  
 MIPS®, Power Architecture™,  
 Stellaris® & x86 processors 

■  Debug with JTAG, BDM, GDB  
 Server or QEMU™ simulator 

■  Comprehensive technical support  
 & custom development services 
 available

Sourcery G++™ 
means you don’t have to.

Download a FREE  
30-day evaluation!

www.codesourcery.com
sales@codesourcery.com

James Awad is a 
product manager 
with Octasic Inc., 
based in Montreal, 
Quebec, Canada. 
He has more 
than nine years 
of experience in 

telecommunications and a strong 
background in ASIC design and 
system architecture for Voice over 
Packet networks. James received his 
B.Eng from Concordia University in 
Montreal.

Octasic
514-282-2860
James.awad@octasic.com
www.octasic.com
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This exclusive overview from 

the chair of the Ethernet 

Alliance PoE/PoEPlus 

Technical Committee 

outlines the history of Power 

over Ethernet (PoE) and 

highlights the improvements 

on the horizon in the IEEE 

P802.3at draft.

The PoE standard, or IEEE 802.3af-2003 
Data Terminal Equipment (DTE) Power 
via Media Dependent Interface (MDI), 
helped increase the value of an Ethernet 
port by connecting and powering devices 
using a common network infrastructure. 
An upcoming improvement to the PoE 
standard known as Power over Ethernet 
Plus (PoEPlus), or IEEE P802.3at, prom-
ises to deliver more power, enabling a 
new breed of Ethernet devices while con-
tinuing to support IEEE 802.3af.

PoE, which began shipping in 2003, 
is enjoying adoption in an increasing 

number of applications. PoE equipment 
is divided into two categories: powered 
devices and power sourcing equipment. 
While powered devices are end devices 
that require power, such as IP phones 
or Wi-Fi access points, power sourcing 
equipment refers to devices that deliver 
power, such as PoE switches or midspans 
(power injectors).

Getting more power
Many of today’s powered devices require 
power greater than the allowable 12.95 W 

specified in IEEE 802.3af, including  
IEEE 802.11n Wi-Fi access points, pan- 
tilt-zoom security cameras, and IP phones 
that come with video conferencing and 
other advanced features. These sophisti-
cated powered devices will benefit from 

IEEE P802.3at, which the IEEE P802.3at 
Task Force expects to ratify by 2009.

IEEE P802.3at helps combine services 
such as video used for perimeter security 
in a single infrastructure. For example, a 
closed caption TV camera requires mul-
ticabling and an analog-based receiver/
recorder such as a VCR. A pan-tilt-zoom 
security camera that supports IEEE 
P802.3at only requires one RJ-45 cable to 
capture the scene, transmit the video, and 
power the camera. This provides customers 
a simplified infrastructure, enormous cost 
savings, and greater security coverage.

In September 2005, the IEEE P802.3at 
Working Group defined the following 
goals as binding objectives for the IEEE 
P802.3at PoE Enhancements Task Force:

Ensure that IEEE P802.3at:	
Uses Category 5 (Cat 5) only. IEEE  –
P802.3af supports Cat 3 and Cat 5.
Abides by the power safety rules  –
and limitations pertinent to IEEE 
802.3af-2003.
Is compatible with IEEE P802.3af. –
Provides the maximum power to  –
powered devices as allowed within 
practical limits.

Power over Ethernet Plus:  
The next step
By Daniel Feldman

Class signature
Powered device 

classification
Power available for the 

powered device

0 Default, Type 1 0.44 W to 12.95 W

1 Type 1 0.44 W to 3.84 W

2 Type 1 3.84 W to 6.49 W

3 Type 1 6.49 W to 12.95 W

4 Type 2 12.95 W to 29.5 W

Table 1
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Powered devices connected to IEEE  –
P802.3af power sourcing equipment 
indicate to users that IEEE P802.3at 
power sourcing equipment is 
needed.

Research the operation of midspans 	
for 1000BASE-T.
Research the operation of midspans 	
and endspans for 10GBASE-T.
Create a powered device management 	
information base.

Cabling, current, voltage, and 
wattage
PoEPlus requires Cat 5 (8-wire) instead 
of Cat 3 (4-wire) because more power can 
be transmitted over more conductors and 
because Cat 5 cables have lower imped-
ance to reduce power dissipation. The  
Cat 5 cable is required to operate in ambi-
ent temperatures of no more than +50 °C.

Based on IEEE P802.3at/D3.0, March 
2008, the IEEE P802.3at Task Force set 
a maximum current of 600 mA, signifi-
cantly higher than the 350 mA maximum 
current in IEEE P802.3af. All parameters 
used to determine overload conditions 
and maximum consumption levels are 
adjusted for IEEE 802.3at.

The IEEE P802.3at draft standard also 
increased the minimum voltage from 44 V 
to 50 V to support battery-based powered 
devices, an important factor for embed-
ded applications. This modification in 
voltage increases the available power by 
16 percent.

Currently, the maximum wattage speci-
fied in IEEE P802.3at for a powered 
device is 25.5 W, which is almost twice 
the maximum wattage specified in IEEE 
P802.3af. The IEEE P802.3at Task Force 
considered modifying the maximum watt-
age to 60 W but decided against it because 
doing so would have increased the envi-
ronmental requirements for power sourc-
ing equipment and powered devices.

Powered device taxonomy
Table 1 (at left) shows the powered device 
classification defined in IEEE P802.3at, 
which matches the powered device classi-
fication defined in IEEE P802.3af to meet 
the 12.95 W backwards compatibility 
maximum wattage requirement. Power 
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Hardware: Ethernet everywhere

sourcing equipment powers up a Type 1 
powered device using a 1-Event Physical 
Layer Classification.

Type 2 powered devices, which require 
power from 12.95 W up to 25.5 W, must 
support the following classifications:

2-Event Physical Layer  f
Classification: In this method, the 
power sourcing equipment emits two 
classification pulses to detect the 
powered device. Powered devices 

that support IEEE P802.3at and 
require more than 12.95 W send 
a Class 4 signature to the power 
sourcing equipment.
Data Link Layer Classification: f  
In this method, the power 
sourcing equipment emits a single 
classification pulse and provides 
power to the powered device. The 
powered device can then begin 
communicating to the power 
sourcing equipment using a data 
link layer protocol such as Link 
Layer Discovery Protocol (LLDP). 

Subsequently, the powered device 
and power sourcing equipment can 
begin negotiating for power using 
LLDP.

While IEEE P802.3at requires that pow-
ered devices support both classification 
methods, power sourcing equipment is 
only required to support one method.

Design considerations
When designing a PoEPlus system, engi-
neers should observe the following rules 
of thumb:

Power sourcing equipment design
Use a power supply with the highest  f
possible voltage because for any 
given powered device load, the 
current will be lower and thus the 
power dissipated inside the power 
sourcing equipment will be lower. 
The overall system conversion with 
the best-case voltage can be as much 
as 5 percent more efficient.
Implement the DC maintain power  f
signature disconnection method, 
which does not require a diode in 
series with each port. This greatly 
reduces the power dissipated in the 
power sourcing equipment.
Make certain that wire races  f
have at least the minimum width 
recommended by the power sourcing 
equipment IC manufacturer.
Ensure that ventilation is appropriate  f
for the power dissipated by the 
circuit.
If possible, use more than one power  f
supply to feed the system. Most 
users will not need 30 W in every 
port, especially when the switch 
or midspan has 24 or more ports. 
Employing more than one power 
supply allows most users to pay only 
for the power they use and advanced 
users to add power via an external 
power supply. Make sure to use a 
system that can rapidly disconnect 
ports in case a power supply fails.
Use nonsaturating pulse transformers  f
that can withstand 600 mA ongoing 
current with at least 120 microH 
inductance.

Powered device design
Follow the same requirements 	
regarding thermal, traces, and pulse 
transformers.
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Moving forward
Today, PoE is commonly used in VoIP 
deployments. PoE port shipments grew 
to 45 million in 2007 and are expected 
to jump to 145 million in 2011. Many 
companies are adopting this technology 
to benefit from the promise of consoli-
dating voice with data using PoE.

Embedded platforms such as video cam-
eras will be the next wave of devices 
powered by PoE. Because PoEPlus offers 
higher wattage support, new applications 
with higher-powered devices will con-
tinue to appear. Now and in the future, 
the growth of PoE will help increase the 
value of Ethernet in both enterprise and 
embedded applications.  

Daniel Feldman 
is a senior product 
line manager at 
Microsemi’s Analog 
and Mixed Signal 
Group, based in 
Irvine, California, 
where he manages 

products in the PoE, xDSL remote 
power feeding, and telephony ring 
generation markets. He is an active 
member of the IEEE 802.3at Task 
Force and chairs the Ethernet Alliance 
PoE/PoEPlus Technical Committee. 
Daniel holds a BSc (cum laude) 
in Computer Engineering from 
the Technion – Israel Institute of 
Technology and is an MBA candidate 
at UC Berkeley’s Haas School of 
Business.

Ethernet Alliance
503-619-0564
admin@ethernetalliance.org
www.ethernetalliance.org

Now and in the future, 

the growth of PoE 

will help increase the 

value of Ethernet in 

both enterprise and 

embedded applications.
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Video Quality 
network testing 
improves user 
experiences
By Eli Cohen

The market has recently seen 

a boom in video conferencing 

implementations. This trend 

is encouraging developers 

to include Video Quality (VQ) 

testing, which is especially 

important when beginning 

to plan video service 

applications. Eli introduces 

VQ testing strategies.

The need for mobile connectivity has 
grown dramatically, spurring developers 
to bring implementations to market as 
quickly as possible. Nowhere is this more 
evident than among service providers and 
enterprises. 

Despite this advancement in mobile com-
munications technology, service providers 
and enterprises are not consistently adher-
ing to standards, and users are often forced 
to endure video conferencing experiences 
that leave much to be desired in terms of 
audio and visual quality. The reason for 
this is obvious. Since the introduction of 
the World Wide Web, the call to deliver 
ever-larger data packets via e-mail or Inter-
net downloads has prompted companies to 
roll out networks capable of carrying these 
increased loads.

Video services, however, have remained 
on the periphery until recently. Today’s 
market realizes the business value in using 
video conferencing, media servers, video 
ring tones, video mail, and similar services  

in the office as well as on the road. These 
services enable staff, suppliers, and  
customers to operate within a seamless, 
unified communications environment.

As the market has embraced video, many 
developers are now creating both video 
and IP telephony applications for use 
over high-bandwidth networks.

Test VQ readiness first, then 
deploy
These applications do not always perform 
as expected because, as mentioned previ-
ously, most corporate networks are built 
and optimized to carry data, not video.

Besides affecting enterprises, poor user 
experiences are hampering carriers who 
have invested billions of dollars to develop 
3G-capable networks and handsets and yet 
failed to generate significant user uptake.

Both enterprises and carriers have over-
looked the need to determine a network’s 
VQ readiness when developing video and 
launching new video services and VoIP 
applications. By incorporating software 
tools that enable VQ testing, companies can 
minimize development work and time to 
market as well as free developers to deliver 
products that truly leverage the power and 
promise of video conferencing.

Determining VQ
VQ is a significant measure of a net-
work’s reliability, requiring a compre-
hensive VQ calculation to be included 
with any profound network investigation. 
However, given that a detailed network 
check is an extensive undertaking that 
involves detailed planning and in-depth 

testing on all parameters, VQ calculation 
becomes unfeasible without using a third-
party software tool. Service providers and 
enterprises must take this into account 
when seeking to obtain reliable and 
objective results about a network’s ability 
to deliver top-quality video conferencing 
between staff and third parties, regardless 
of their location or endpoint devices.

Video-related network parameters such as 
bit rate, frame rate, packet loss rate, jitter, 
and delay can affect VQ. Low network 
performance reduces the Mean Opinion 
Score (MOS, a measure of perceived 
video quality) by introducing video arti-
facts such as blurring and blockiness. 

Artifact types and their severity depend 
on video coding parameters such as 
codec type and resolution. For example, 
low bit rate occasionally leads to blocki-
ness in video coded with H.263. Another 
example is packet loss, which sometimes 
results in local distortion within a high-
quality frame.

VQ can be designed to consider a Full Ref-
erence (FR), Partial Reference (PR), and 
No Reference (NR) to the distorted video 
sequence. The most generic mode is NR, 
which enables VQ for endpoints that are 
incapable of storing video references such 
as 3G cellular phones. Moreover, when 
VQ is intended for network checkup, it is 
best to assume the NR mode because even 
if the endpoint can produce a reference, 
mid-network components such as MCUs 
might modify video synchronization and 
scaling, therefore disabling the functions 
for matching and comparing video to its 
reference.
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Express-MC800
Intel® Core™2 Duo Processor COM Express™ 
module with High End Graphics

•  Intel® Core™2 Duo processor,                  
(up to 2 2 GHz)

• Intel® GME965 chip
•  Up to 4 GB DDR2 667 MHz 

SDRAM
•  Five PCI Express® x1, one 

PCIe® x16 graphic (or x8)

For more info, go to:
www.adlinktech.com/products/ETX/index.html

Express-NR
Intel® Core™2 Duo Processor COM Express™ 
Module

•  Intel® Core™2 Duo Processor, (up 
to 2.1 GHz)

• Intel® 945GME chip
•  Up to 4 GB DDR2 667 MHz 

SDRAM

For more info, go to:
www.adlinktech.com/products/
ETX/index.html

MI-960
Mini-ITX Embedded Motherboard with Intel® 
Q965 chipset, VGA, SATA, IDE, Dual-GbE, 
LVDS, Audio, & CF

• Mini-ITX Industrial Motherboard
•  Support Intel® Core™2 Quad, 

Core™2 Duo, and Pentium® 4 
processors in LGA775 package

•  Integrated graphics controller, 
supports dual independent 
display

• Dual 10/100/1000 Mbps Ethernet

For more info, go to:
www.adlinktech.com/Industrial_computers/Industrial-
Motherboards.html

NuPRO-935A 
PICMG® 1.0 SBC with Intel® Q35 chipset, 
VGA, SATA II, Dual GbE, TPM, IDE, FDD

• PICMG® 1.0 Full-Size SBC
•  Supports Intel® Core™2 Duo/Core™2 Quad processors in 

LGA775 package
• 800/1066/1333 MT/s FSB
•  Intel® Q35 + ICH9 chipset with Dual-Channel DDR2 800/667  

MHz, up to 4 GB

For more info, go to:
www.adlinktech.com/Industrial_
computers/Single-Board-
Computer.html

Call us toll-free at (886) 4-ADLINK
or email info@adlinktech.com

• Intel® Atom™ processor - Only 2 watts

 - Intel   Atom™ processor Z530 at 1.6 GHz with 

 
- Intel   Atom™ processor Z510 at 1.1 GHz

• Intel® System Controller Hub US15W
• Integrated 3D graphics supports 18/24-bit LVDS and SDVO
• GbE LAN, eSATA, USB 2.0, Audio, SDIO
• Two PCIe® x 1, PCI™ and LPC bus

Come visit us at ESC Boston 2008
Oct 27-30, 2008 | Booth 601

Express-MLC

® 

Hyper-Threading Technology
® 

 Atom™ Z5XX module Intel®

with COM Express™ Type 2 
compatible pinout
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However, at the end of the day, it is the user 
who experiences the product. Research 
shows that VQ software reliability can 
only be accurate when correlated with 
an MOS obtained from tests conducted 
on users in the field. This might seem 
obvious; after all, many of the products 
consumers use every day have undergone 
exhaustive testing from both technical 
and user points of view. Consequently, 
VQ software reliability is determined by 
its correlation to human perception.

Testing for perception
To ensure optimal network performance, 
RADVISION offers a VQ-MOS program 
that combines results from its ProLab 
software add-on and its Human Vision 
VQ survey (an online and offline NR-
based strategy). 

Designed around internationally accepted 
test methods used by private industries, 
public agencies, and standards bodies, 
this survey requires subjects to view 
video sequences and grade them accord-
ing to a single stimulus quality scale 
method. Each review runs for 30 minutes, 
preceded by a short sample session dem-
onstrating high- and low-quality videos. 
Five sets of homogenous video sequences 
with gradual decreases in video quality 
are used to familiarize subjects with test-
ing procedures. Video sequences must be 
homogenous to prevent MOS bias due to 
content, and numerous subjects with dif-
ferent skills and expertise are required to 
achieve optimal results.

VQ results are obtained using unique 
video content specifically designed for 
video-telephony network checking. 
Video sequences for codec types H.264, 
MPEG-4, and H.263 (using several differ-
ent implementations for each codec type); 
resolutions Common Intermediate Format 
(CIF), Quarter CIF (QCIF), and HD; bit 

rates 56-2,048K; frame 
rates 8-30; and packet 
loss rates 0-10 percent 
are used to produce the 
best results. Figure 1 
illustrates a decrease 
in VQ scores resulting 
from an increase in net-
work packet losses for 
an H.264 video at CIF 

resolution. Note that the graph correlates 
with well-known trends in results from 
tests using human subjects.

Optimized video performance
VQ testing tools coupled with end-user 
feedback from a testing scenario such as 
the Human Vision VQ survey can help 
enterprises improve the quality of video 
conferencing and IP telephony systems as 
well as increase user uptake.

By combining results from objective and 
subjective testing devices, companies can 
gain the information needed to optimize 
network performance for video deploy-
ments. This integrated approach enables 
developers to isolate operability issues 
in real time and monitor network quality, 
thus allowing them to identify problems 
earlier in the development process, elimi-
nate silos and blind spots, and ensure 
high-quality user experiences.  

1.800.665.5600
www.tri-m.com info@tri-m.com

tel: 604.945.9565 fax: 604.945.9566
HEAD OFFICE: VANCOUVER

100Mhz PC/104 Module

Featuring the new edition ZFx86
FailSafe® Embedded PC-on-a-Chip

Dual watchdog timers, Phoenix
BIOS and FAILSAFE Boot ROM

Extended temperature -40°C to 85°C

MZ104

75 Watt High Efficiency PC/104

The VT104 VersaTainer is a rugged aluminum
enclosure that can be used as either a PC/104,

PC/104+ or EBX enclosure.

The solid one-piece extruded body provides dual
internal shock and vibration protection.  

PC/104 VersaTainer

75 Watt output

+5V, +12V, -12V outputs

6V to 40V Dc input range 

PC/104 compliant

VT-104

HE104-75W

Eli Cohen is 
product manager for 
RADVISION (Tel Aviv, 
Israel) and founder 
of the ProLab Testing 
Suite. For the past 
nine years, he has 
created and managed 

innovative testing systems for VoIP 
and 3G, including VQ measurement. 
Before joining RADVISION in 1999, 
Eli maintained various project 
management positions in Israel and 
France for more than 11 years. He 
holds a BSc in Computer Science from 
Jerusalem College of Technology.

RADVISION, Ltd.
+972-3-767-9300
EliC@radvision.com
www.radvision.com
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USB-to-fiber goes the distance
One of USB’s hallmarks is that it can connect to many different devices. But 
sometimes, what you need to connect to is a long ways away or requires some 
type of electronic isolation – exactly the type of job a fiber interface excels at.

The 4166 from Electro Standards Laboratories converts USB 2.0 data to a serial 
asynchronous interface over fiber at user-selectable rates up to 3 Mbps. It has 
ESD protection at the USB connector as well as 3 KVDC isolation and runs on a 
9-36 VDC supply. The unit is also available in a packaged system, the 4165.

Electro Standards Laboratories
www.electrostandards.com
RSC# 38899

Folding without spindling or mutilating
NVIDIA Graphics Processing Units (GPUs) are reportedly contributing more 
than 1.25 petaflops of processing power equaling about 42 percent of the 
total processing power for the Stanford University Folding@home distributed 
computing project (http://folding.stanford.edu), which models proteins and 
their effects on the human body.

Stanford University teams developed the Folding@home client using NVIDIA 
CUDA in C. This application researches cures to life-threatening illnesses such 
as cancer, cystic fibrosis, and Parkinson’s disease by combining the computing 
horsepower of millions of processors to simulate protein folding.

NVIDIA
www.nvidia.com
RSC# 38900

For even faster USB
With USB 3.0 ready to make its debut, one of designers’ first tasks 
will be to verify port operations at the new 10x higher speeds. 
LeCroy is stepping up to the plate with a complete protocol 
analyzer system that supports both USB 2.0 and 3.0 signaling and 
protocol and is upgradeable to the faster USB 3.0 speeds.

A sixth-generation verification platform, the Voyager protocol 
analyzer uses LeCroy’s CATC Trace expert analysis and display capability to illustrate USB 3.0 protocol. The system 
includes features like advanced triggering, hardware filtering, and Spec View, which displays and marks header packs 
for quick error detection.

LeCroy Corporation
www.lecroy.com
RSC# 38901

Piccolo plays real-time control
Designers have a lot of options for 32-bit microcontrollers, but Texas Instruments’ 
recently announced Piccolo F2802x and F2803x family shakes things up a bit at a 
price point starting around $2 in volume.

Besides a choice of package sizes and integrated peripherals, higher-end 
Piccolo devices feature a Control Law Accelerator (CLA) unit, which offloads 
32-bit floating-point operations and runs independently from the main CPU 
core. According to TI, CLA use is achieving a 5x performance increase in some 
applications. The microcontroller family’s integration, performance, and package 
size target lower system cost and better control with more energy efficiency.

Texas Instruments
www.ti.com/mcu
RSC# 38902

Editor’s 
Choice

Editor’s Choice Products are drawn from OSM’s product database and press releases. Vendors may add their new products and submit press 
releases at submit.opensystemsmedia.com. OSM reserves the right to publish products based on editors’ discretion alone, and does not 
guarantee publication of any product entries. 
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