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Five Unstoppable Tech Trends

Dear Fellow Technophiles,

As I write, Apple is in the midst of rolling out its latest 
product, iBooks 2. The crux of the announcement is that 
Apple will be offering digital textbooks, through dedicated 
educational apps and the iBooks store, available on 
Macs and iPads. Apple is making it easier for educators 
to publish textbooks in the format with a free iBooks 
Author application, with support for publishing those 
books directly to the iBooks store, and a dedicated iTunes 
application for university students.  

With Amazon’s massive lead in digital books – many 
industry figures peg the company as controlling more than 95% of all digital book sales and more than 50% 
of total new book sales (physical and digital) in the US today – it makes sense for Apple to attempt to open 
its position in the market via education. Despite supposedly stingy educational budgets in this country, 
schools have always used Mac computers in far larger numbers than commercial and home users. And 
with the recent explosion in the popularity of Macs, which now account for more than 60% of total new 
consumer notebook sales in the US by some measures, that reach is expanding greatly.  

A few big questions remain ahead for Apple, not the least of which I suspect will be matters of copyright. 
My brief time as a university professor taught me at least one thing: teachers love nothing more than to 
photocopy 50 pages out of this book, 30 pages out of that one, bind them up and call them a course packet 
– conveniently for sale in the college bookstore for $20 (half of which the professor takes home). Compared 
to the overall market, it is a tiny sliver, but if and when such a practice makes its way into the wide-open 
world of self-published digital materials for the classroom, it could lead to serious troubles for those 
academic institutions that condone or turn a blind eye to the practice. And, if SOPA passes, for Apple as 
well.  

One would surely wish Apple success in lowering 
notoriously usurious textbook costs through digital 
distribution, which might cause the above practice quickly 
to abate. However, it remains to be seen how the digital 
textbook market will develop, if it does at all. Our best 
guide is consumer acceptance of other digital books, and 
if that is any indication, we’d expect textbooks to follow 
along, too.
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We’re strongly opposed to the Internet 
censorship that SOPA would bring, and 
we urge you to write your congressional 
representatives, or at least take fifteen 
seconds of your time to join Google’s 
petition effort against it.   

http://www.bbc.co.uk/news/technology-16628143
https://www.google.com/landing/takeaction/#utm_source=googlesem&utm_medium=cpc&utm_campaign=signup
https://www.google.com/landing/takeaction/#utm_source=googlesem&utm_medium=cpc&utm_campaign=signup
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Digital publishing is one of those freight trains of an industry that cannot be stopped. We’ve talked before 
in these pages about the impact. When we wrote nearly a year ago, it already appeared to have eaten 
up 40% or more of total new book sales, and reader sales have exploded since then as prices have fallen 
considerably. The economics, for consumers, for distributors, and even for publishers (especially new or 
small publishers not burdened with huge debt loads from fixed costs) just make more sense. 

Why print millions of books and hold them in warehouses when you can just make unlimited digital copies 
on demand? Why stock your library with hundreds of books or fill your backpack with five of them for 
your beach vacation when you can fit a thousand on a single pencil-thin device that weighs a few ounces?

As investors, we love those types of technologies: undeniable forces of change that throw  the old economic 
equation of an industry out the window. Digital publishing is by no means the only such industry 
undergoing these disruptions either. With the pace of technological change hastening, more and more 
industries are feeling the pressure of rapid change and development. 

Those are the industries we prefer to invest in. And in this month’s issue, we cover the five that we believe 
provide the most immediate impact and that are most accessible to investors. 

We are also putting the final touches on a complete review of the CET portfolio, which you should have 
from us by the end of the day Tuesday, January 24. In it, we review each and every holding in the portfolio, 
noting: what we like, what we don’t, what we want to buy more of, and what we are ready to sell. So, keep 
your eyes on your inbox for that comprehensive investment review.

This month, we are also highlighting a company we’ve had on our radar for a long time. Their revolutionary 
new computer memory technology has the potential to change the way we think of memory and storage 
in our computers – much the way OCZ’s solid-state drives have exploded in popularity by speeding up the 
computer’s biggest bottleneck, the old mechanical hard drives they replace. But right now, this particular 
stock is flying high, and we’re waiting for a better point to enter. So we are premiering our new Watch List 
feature, wherein we will highlight prospective new buys that we are confident we can get at a better price in 
a short time frame.  

With all of that to cover, I’ll end this introduction and let you move on to the meat of the issue. As always, 
please send questions or comments to cet@caseyresearch.com.

Alex Daley, Chris Wood, Doug Hornig, and the rest of Casey Extraordinary Technology team

 

mailto:cet@caseyresearch.com
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Watch List
 
As we enter 2012, our CET portfolio now contains 25 open recommendations, 25% more than we started 
2011 with. For portfolio management purposes, we aim to have about 20 open recs at any given time to 
make it realistic for subscribers to own most or all of them, without spreading our portfolio so thin that a 
big winner doesn’t really pay off. But our portfolio has grown large over the past year thanks to a volatile 
market that provided us with a lot of buying opportunities. When things are down and there’s a lot of 
selling pressure, we tend to buy. When things are up and the bulls are running, we are often selling. 

We have a few stocks in our portfolio approaching our price targets that we’re getting ready to sell (more 
on that in our portfolio review coming out in a few days). Nevertheless, our portfolio is a bit heavy at the 
moment. And right now, even at – in many cases – depressed price levels, some companies are still just 
too expensive for us no matter how much we like them. But we’re following them closely so we’re ready to 
pounce when the right moment comes. 

And so we’re introducing a new Watch List section this month, highlighting stocks on our radar that we’d 
like to buy, but only if the price is right. Our first addition to this section is summarized below. 

Here, we will provide you with an ideal acquisition price for the stock, one that reflects what we consider 
to be at the upper limit of the ideal acquisition range given the current market environment. Please do not 
consider this “ideal acquisition price” a “buy under” target that should trigger immediate action on your 
part if the stock hits it. Rather, consider it as an indication to reassess if/when the stock falls to this level. 
We will send out an alert if this stock (or any stock we add to this watch list in the future) reaches its ideal 
acquisition price and notify you if we recommend any action at that time.

[Ed. Note: We plan on adding to this watch list over time, just like we add to our open-recommendations 
list. Since this is a new undertaking, however, we’d like your feedback. Do you like the idea of also 
maintaining a watch list in CET, or should we just keep our watch list internally as we have been doing? 
Please contact us at cet@caseyresearch.com to let us know.]

NVE Corp. (NVEC)

Current Price (close on 1/13/12): $54.49

Ideal Acquisition Price: $40.00

Each of the various memory technologies used today involves some sort of compromise. While DRAMs 
(Dynamic Random Access Memory) are very high density (i.e., large memory size) and relatively cheap, 
they need to be constantly refreshed and therefore use significantly more power than static memories. 
SRAMs (Static Random Access Memory) do not need to be refreshed, since they hold their memory 
sitting idle (they do require a minimal amount of power, or the memory will disappear). SRAMs are 
also the fastest semiconductor memory, but they are not as good as DRAMs for large blocks of memory 
because their silicon area footprint is much larger. Meanwhile, the various forms of PROM (Programmable 
Read Only Memory), like Flash, that hold their memory without power (i.e., are forms of non-volatile 
memory) are expensive and relatively slow. Rotating memories, like hard disks, are some of the lowest-cost 
methods to deliver mass storage, but they require moving parts and therefore lack the inherent reliability of 
a semiconductor memory. 
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But what if we didn’t have to compromise? What if we could have the density of DRAM, the speed of 
SRAM, and the non-volatility of Flash all in one inexpensive and inherently reliable universal memory 
technology? 

That’s where Eden Prairie, Minnesota-based NVE Corporation (NASDAQ: NVEC) comes in. NVE 
specializes in the development and commercialization of spintronics-based tech, a nanotechnology that 
relies on electron spin rather than charge to acquire, store, and transmit information.

So far, much of the firm’s business has been in the manufacture of extremely sensitive spintronics-based 
magnetic sensors (electronic devices used to acquire information such as position and speed) and couplers 
(devices used to transmit data between electronic systems). Just a few of the company’s big customers 
include the Department of Defense (weapons), St. Jude Medical (pacemakers and defibrillators), and 
Starkey Labs (hearing aids).

NVE is already profitable with its sensors and couplers business, but the real opportunity for the company 
(and investors) is in answering that universal memory question. And that answer is what’s known as 
MRAM, or Magnetoresistive Random Access Memory. Unlike semiconductor memories that use electron 
charge to store data, MRAM uses electron spin. This is better because, unlike charge, electron spin is 
permanent. MRAM has been called the “ideal memory” because of its potential to combine the speed of 
SRAM, the density of DRAM, and the non-volatility of Flash.

Albert Fert, co-recipient of the Nobel Prize for Physics in 2007, predicted that MRAM and its offshoots 
are good candidates to be the “universal” memory of the future. Experts at Toshiba say this could be a $20 
billion market within five years. And since the company was founded in 1989, NVE has been building 
an intellectual property (IP) portfolio consisting of more than 50 US patents and 100 patents worldwide 
dedicated to advancing this technology. NVE’s founder even received the Daniel E. Noble award in 2008 
“for fundamental contributions to the development of magnetoresistance devices for non-volatile, high-
density, random-access memory.” The award is sponsored by the Motorola Foundation and presented by the 
IEEE, the world’s leading professional association for the advancement of technology.

How MRAM works is highly technical, but what’s important to understand are the advantages it has over 
current memory technologies.

For starters, MRAM is non-volatile, like Flash, which means you don’t lose your data if the power goes 
out, and it never requires a refresh (DRAM must refresh all the cells in its chips approximately 20 times 
a second or risk losing the data). Since MRAM data is persistent, it allows for lower energy consumption, 
which would result in a longer battery life for portable devices. Meanwhile, MRAM operation is based on 
measuring voltages rather than charges or currents (like DRAM) so there is less “settling time” and much 
faster performance, putting its speed on par with SRAM. Finally, due to its small size, and since electron 
spin allows for the existence of more states than a simple positive or negative charge, the amount of data 
that can be stored on a single MRAM chip (i.e., density, which is directly related to cost) is higher than 
current memory technologies.

Put it together and you have a semiconductor memory technology with the benefits of DRAM, SRAM, 
and Flash, and none of the drawbacks. With MRAM, all your mobile devices could be significantly faster 
and more powerful (and smaller) with much longer battery lives. Now, who wouldn’t want that?

http://www.nve-spintronics.com/mram-operation.php
http://hyperphysics.phy-astr.gsu.edu/hbase/spin.html
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NVE does face stiff competition in its effort to usher in the era of MRAM. In October 2011, Crocus 
announced a joint technology development and patent license agreement with IBM to further develop 
MRAM technology. And Everspin already has MRAM products on the market. NVE’s answer to 
the competition is its IP portfolio. NVE is looking to leverage its IP by licensing out the patents and 
subsequently receiving royalties from MRAM device manufacturers. In the case of Everspin, NVE has 
already filed a patent infringement lawsuit regarding three of its patents related to MRAM. Future 
competitors will likely have to contend with NVE’s prior claims or pay them a royalty to get into the 
market.

NVE looks poised to benefit handsomely from the advancement of MRAM, but there’s still significant 
risk here, which is why we’re not recommending an outright Buy on the stock. In the current market 
environment, we like NVE below $40.00. 

 

Five Technologies That Will Transform Our Lives – and  
Your Portfolio
 
That we live in extraordinary times is not news to our subscribers. 

Everyone here is likely familiar with futurist Ray Kurzweil’s dictum that not only is technological change 
on an exponential up-curve but so is the rate of change. Moore’s Law – that the number of transistors 
embedded on a computer chip doubles about every two years – has largely been generalized to apply to any 
field that is primarily information driven. As industries from finance to medicine, to manufacturing make 
the steady transition to information economies, the rate of change of our society will continue to steadily 
increase.

While we do not fully subscribe to the idea that the change is so rapid that the world of 2020 will be 
completely unrecognizable – forces from regulation to economic development periods of new technology, 
to our own resistance to dramatic changes, will slow the adoption enough to make it manageable for society 
– just looking at examples such as the rapid adoption of the smartphone clearly demonstrates the power of 
this trend.  

New economic models sweep into industries like tsunamis with increasing speed and power, changing the 
landscape in the blink of an eye. And those positioned right ahead of the changes benefit the most when 
they arrive.  

As dedicated observers of the next generation of technology, we see a great deal of new technology day in 
and day out. But we are also investors, and it is our job to do some winnowing, to look with a practical eye 
at not just what’s possible but what is plausible and likely – that’s what distinguishes us from Time, or even 
Wired. 
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Amongst scientific papers, investment pitches, industry conferences, and conversations held in the geekier 
corners of the Internet (whence many a revolutionary idea has sprung in recent years), we see a handful 
of unifying trends emerging. Five technologies that hold the promise to  potentially change our lives. 
Five trends that are beginning to emerge today, and whose futures are cemented by increasingly favorable 
economics. Those five are: biological and genetic medicine; additive manufacturing; robotics and intelligent 
systems; nano and other advanced materials; and converged networks.

Our CET portfolio is invested in each area to some extent already, but we wish to expand on the trends 
here so you’ll better understand what drives us to invest in these areas and why each is an inevitable change 
agent for society. 

We’ve also written extensively about the first three. So this month, we’ll do a quick update on those, then 
we’ll take a closer look at the other two, which we’ve covered less. 

Biological and Genetic Medicine

Since the completion of the human genome project and the marketing of the initial genetic sequencers, the 
medical world’s understanding of the workings of our genetic code has basically jumped from the Stone 
Age to the Industrial Revolution in a matter of a decade. At the same time, biology-based therapies now 
outstrip traditional chemical therapies in the approval pipelines of global drug regulators for the first time 
in history. We’re even gaining ground in the war on cancer, one of the most common and yet difficult-to-
treat groups of conditions.

We won’t recapitulate here what we’ve written before. Instead, we’ll have a look at another biotech 
development that’s generating a lot of excitement and, to us, is case in point for the rapid acceleration of 
biological medicine: regrowing damaged body parts. 

Scientists at the University of Pittsburgh’s McGowan Institute for Regenerative Medicine have been 
studying stem cells and related therapies for some time. In particular, they’ve been looking into how reptiles 
use these cells to regrow body parts instead of just scarring, like we do.  

In the course of their work, they noticed some strange behaviors – stem cells were clustering around 
clumps of intercellular matrix, a substance that until recently was believed to be mainly or exclusively used 
as structure to support the shape of the body. Not so. As it turns out, this stuff is much more than just 
biological scaffolding; it is an information superhighway that can signal the body about incomplete or 
damaged tissue that is in need of repair. In only a few species does this lead to regeneration. In mammals, 
when a wound occurs, scar tissue is formed rather than new matrix tissue.  

The research team tried implanting some of this tissue, harvested from the intestines of pigs which happen 
to be very rich in the substance, first in mice, and later humans, to see what happened, and the results 
were mind boggling: first, regrown muscle tissue in severely wounded soldiers, and then the removal and 
regrowth of an esophageal lining, effectively ridding an acid reflux patient of cancer that had formed in the 
esophagus. Now dozens more patients are receiving these experimental treatments.

How does it work? It appears that when you add excess matrix tissue to the wound, it signals the body to 
send stem cells to the region and begin repairing the tissue. The complete mechanism is not yet understood, 
and a lot more digging needs to be done. But at this point, the results already range from pretty good to 
darn near perfect, depending on the application. 
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This substance is not only a miraculous agent at stimulating the body’s natural healing process, it is 
effectively rejection-proof. The introduced tissue is recognized by the body as foreign, but unlike with a 
new organ, it is not attacked by the immune system. Thus replacement intercellular matrix can come from 
virtually any source and be used to regrow lots of different kinds of tissues, using your body’s own stem cells 
(thereby possibly obviating the need for cells from human embryos). The scientists have been harvesting it 
mostly from pigs, whose intestines are a rich source of the substance. 

Today, pig guts. Tomorrow, well, who knows where the next great medical discoveries are going to 
come from? But the trend is clear: biological medicine is the new standard of care, and the pace of its 
development is now trending up at a pace unimaginable just a decade ago.  
 
 
Additive Manufacturing

Additive manufacturing, or 3D printing – already a $1+ billion/year industry – is only just beginning to 
register in the public consciousness. Yet many of the products that surround us, from the cars we drive to 
our smartphones, have been conceived, designed, prototyped, modeled, and tooled with the help of a 3D 
printer. 

Creative individuals have jumped at the opportunity to ride this wave. Just to scratch the surface: Sculptors 
have begun creating and marketing multiple copies of their work. Researchers in Germany are working 
on a printable blood vessel that someday could be implanted in the human body. Another German firm 
printed a violin, meticulously modeled on a Stradivarius, out of industrial polymers. Our core holding 
Stratasys, with partner KorEcologic, recently unveiled the first entirely 3D-printed car body for the 
Urbee – a 200 mpg hybrid fueled by gas, ethanol, or solar power. And, in an effort sure to please, a British 
university team has perfected a chocolate printer that will make custom sweets according to a buyer’s 
design. 

Are we inching closer to a 3D printer in every home? Don’t bet against it. To date, the bulk of the demand 
has come from larger organizations, and thus most sales have been to businesses and universities. That’s 
Stratasys’s niche.

Our other related holding, 3D Systems, is taking dead aim at the low-end market. On January 9, DDD 
debuted its first consumer 3D printer: the Cube, priced at $1,299 and ready to print right out of the box in 
a wide range of colors. This affordable 3D printer is the first in its category to print real plastic 3D creations 
at home, and it just might be the breakthrough device. (See this month’s R&D section for more.)

Concurrently, DDD unveiled its Cubify.com 3D@home create-and-make online experience, in a beta 
release. Cubify.com will turn any mobile device, tablet, or Kinect into a digital canvas, allowing content 
creation, capture, and customization apps that make it possible to personalize creations and print them 
at home on the Cube, or have them printed using the company’s online Cubify service. The company is 
encouraging aspiring 3D app developers and designers to become part of its Cubify.com community and to 
earn money by marketing their own 3D creations or by developing new apps for Cubify.com. 

30 years ago, no one but Bill Gates, Steve Jobs, and a few other like-minded visionaries believed that the 
personal computer would wind up on every desktop, much less become a ubiquitous electronic home 
appliance. But it has. The same may prove true here. Or, more likely, something we never imagined will 
fill the need – the modern digital equivalent of the town blacksmith, possibly? Either way, additive 
manufacturing changes the very nature of manufacturing, changing everything from labor costs to 
inventory considerations, to raw materials. In a world built around the assembly line supply chain, much is 
poised to change as this technology goes mainstream. 
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Robotics and Intelligent Systems

Another field that’s growing by leaps and bounds. 

Just to pick one recent development: Many of you probably tuned in to Jeopardy! in February of 2011, to 
watch the greatest human players in the show’s history get humbled by IBM’s supercomputer, Watson. 

It was great theater, but the IBMers who built Watson had a more serious purpose in mind. Jeopardy! was 
merely an entertaining testing ground for a computer with a myriad of practical applications. And now it’s 
being put to use.

In September, the company announced that it had inked a contract with WellPoint – one of the nation’s 
largest health insurers, with over 34 million members – to put Watson to work diagnosing medical 
problems and suggesting treatments. 

The intent is not to replace on-the-spot, human medical judgment, but to supplement it. The WellPoint 
system will allow for an instant computer analysis of data from three sources: a patient’s chart and 
electronic records, the insurance company’s history of medicines and treatments, and Watson’s 
comprehensive, up-to-the-minute library of textbooks and medical journals. 

This is a combination of ingredients that’s never been available before. It’s revolutionary. A physician 
can ask a question, using any ordinary computer or handheld device linked to Watson. The machine can 
then sift through everything at its disposal and immediately come up with several potential diagnoses or 
treatments. As on Jeopardy!, these will be ranked in order of the computer’s confidence, along with the basis 
for its answer.

Dr. Sam Nussbaum, WellPoint’s chief medical officer, is understandably in awe of this new tool, whose 
value can hardly be overstated. “Imagine having the ability within three seconds to look through all of that 
information, to have it be up to date, scientifically presented to you, and based on that patient’s medical 
needs at the moment you’re caring for that patient,” Nussbaum says. 

Whereto from here? Well, obviously more health care providers will queue up to tap into Watson’s 
expertise. But its creators are also looking at other fields, including financial services and public safety.

That somewhat goofy game player is morphing into a true game changer.

The point here is not that we think you should go out and buy stock in IBM or WellPoint. It’s that 
intelligent systems, be they virtual like Watson or physical in the form of advanced robotics, while still in 
their formative stages, will become increasingly ubiquitous in the years to come. We’re already partially 
positioned, with ground-floor company iRobot (and previously with ArcSight before the HP acquisition), 
and are continually on the lookout for other up-and-comers in this burgeoning field.  
 
 
Nanotechnology and Other Advanced Materials

Nanotechnology is, broadly speaking, the science of manipulating matter at the atomic or molecular level. 
It generally deals with developing materials, devices, or other structures with at least one dimension in the 
1- to 100-nanometer range. (One nanometer is a billionth of a meter; a DNA double helix has a diameter 
of about 2 nanometers; 100 nanometers is 1/250th of the diameter of a human hair.) And in most cases, 
finished items are built, so to speak, from the very bottom up, according to the principles of “molecular 
recognition.”
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As we have developed the techniques for working at that nearly atomic level, driven mainly by the advances 
in computer chips, which necessarily decrease their logic in size to fit more computing in tiny spaces, we’ve 
discovered that some strange, wonderful, and ultimately very useful things can happen. 

Some futurists see the age of nanotech as the end of human deprivations. All of us will have whatever we 
need, or want, whenever and wherever we want it. No more hunger, poverty, war, economic classes, and so 
on – although the dark side here is that nano also will be capable of producing frightening new weapons 
and suffocating surveillance tools. (And what we’d do if we no longer had to work to survive is a fascinating 
question for another day.)

Those predictions might be right on in the long term, but in the short term nano engineering remains in its 
infantile stage of development. However, it is growing up fast. 20 years ago, we were strictly in the realm of 
science fiction like the above, yet today researchers are working on all kinds of practical applications of the 
technology, including:

Nanoparticles. Some of the most basic work in nanotech has been devoted to synthesizing nano-sized 
particles of specific elements. Of those created so far, silver nanoparticles have been one of the most 
utilitarian, with applications in catalysis, optics, and electronics. They are employed as a potent antibacterial/
antifungal agent in textiles and wound dressings, as a coating on surgical instruments, and in wastewater 
treatment systems. They’re added to hundreds of consumer products, including food storage containers, 
computer keyboards, cosmetics, pillows, and cell phones. Silicon too, and other semi-conductors, are now 
being used to create incredible new computers and electronic components at the nano-scale. 

Nanomedicine. One technique currently being tested on animals delivers anti-cancer drugs in packets of 
nanoparticles to the tumor, where they accumulate. Ultrasound can then be directed at the target, popping 
the bubbles and releasing the drug within a well-defined area. A second, unrelated line of research uses 
antibodies to deliver a packet of gold nanoparticles to the cancer cell. An intense, focused laser beam is 
then used to explode the nanobubble, bursting the cell. And yet another oncological effort is Kanzius RF 
Therapy, which aims to insert metallic nanoparticles in or around cancerous cells and then excite these 
particles using radio waves. The energy from the radio waves heats the metal, which burns the cancerous 
cell cluster. 

Flesh welding is projected as a replacement for mechanical stitching, and the principle has already been 
experimentally demonstrated. In the procedure, a liquid containing nanoshells – spherical nanoparticles 
consisting of a dielectric core covered by a thin metallic shell (usually gold) – is dribbled along the seam 
to be closed. An infrared laser is then traced along the seam, causing the two sides to weld together. This 
could solve the difficulties and blood leaks caused, for example, when a doctor tries to restitch the arteries 
that have been cut during a kidney or heart transplant. The flesh welder could repair the artery perfectly, 
without the need for the surgeon›s manual dexterity.

Nanocrystals. Several efforts are underway to harness nanostructures’ unique properties to improve the 
performance of solar cells. One approach makes use of a type of nanowire called “nanoflakes.” With a 
perfect crystalline structure, nanoflakes are capable of absorbing nearly all light directed at them, according 
to the company doing the research. These can be used to build low-cost solar cells with about 30 percent 
efficiency, roughly double that of the average solar cell available today.
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Carbon Nanotubes (CNTs). These are among the most utilitarian structures yet discovered and are in 
commercial use today. CNTs are an allotrope (variant form) of carbon, an element peculiarly adaptable to 
structural rearrangement, from soft graphite to diamonds, the hardest known natural mineral. In order 
to form the allotropes, carbon atoms array themselves in a wide variety of ways, from the simple lattices 
of graphite, to graphene’s honeycombs, to the geodesic spheres known as buckyballs, to the single-walled 
cylinders that are nanotubes.

CNTs’ appeal is that they are among the strongest and most conductive materials known. Add in extremely 
light weight, and you have quite an attractive building material. Researchers dream of making super-
efficient electrical transmission lines or the skins of airplanes out of them.

The difficulty has been in creating larger materials that reflect the remarkable properties of individual 
nanotubes. But a small, privately held startup, Nanocomp Technologies, has succeeded in producing 
flexible, paper-thin sheets of carbon nanotube fiber many meters long. The process involves shooting a 
mixture of alcohol and an iron catalyst into a high-temperature furnace under pressure, causing the carbon 
atoms in the alcohol to bind together to form long nanotubes.

Nanocomp’s sheets are still not as strong or conductive as individual nanotubes, but they’re able to provide 
a lighter replacement for copper and other conventional materials in some applications. Early customers 
include NASA, which employed nanotube sheets to protect its Juno deep-space probe – launched last 
August – from electrostatic discharge, and the US military, which aims to use the sheets to reduce the 
weight of the electrical cables on unmanned drones by half, increasing flight times.

It’s a first step toward something that may eventually replace steel cables in suspension bridges. Other 
potential applications for carbon nanotubes, to name but a few, include: an additive to concrete to increase 
strength and resist cracking; stronger and lighter tennis racquets, golf clubs, and baseball bats; synthetic 
muscle implants; body armor that’s far tougher than Kevlar; waterproof and tear-resistant fabrics; more 
efficient desalination than conventional reverse osmosis; and, farthest out of all, a tether for an elevator to 
outer space. 

Among the revolutionary technologies arriving on our doorsteps almost daily, nanotech may be the one 
with the most far-reaching implications. It’s the virtual equivalent of the ancient alchemists’ Philosopher’s 
Stone. We may never be able to transmute lead into gold. But nanotech will allow us to reorder our physical 
world. Profoundly. (Here’s an entertaining video showing a potential future nanofactory.)

From a speculator’s viewpoint, nanotechnology is such an embryonic field that it’s difficult to invest in. 
There is no obvious market leader. And the pioneers in the sector are virtually all small startups, privately 
held and funded. 

But this doesn’t mean we won’t get to participate in the nanotech revolution. A trickle of companies is 
going public, and that’s something we’re keeping an eye on.

Plus, while waiting for a jackpot winner to show itself, we can invest in the investors, the publicly held 
venture capital companies that specialize in backing tech startups. We hold the only one solely dedicated to 
nano, Harris & Harris, while our other two VC companies may invest in the sector as well. 

http://www.youtube.com/watch?v=vEYN18d7gHg
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Converged Networks

Packets, packets, it’s all about the packets…

Of all five of our breakout trends, converged networks is the one most likely to have already affected 
your life. That’s because it’s been underway for the past decade and shows little sign of slowing. Broadly 
speaking, what the term means is the unification of all communications and broadcast media – from 
telephone calls to television, to the Web – onto a single network platform, allowing businesses to roll out 
new services to customers and end users with no change to the underlying network.  

Reducing capital costs while providing the flexibility to allow anything from multi-way real-time, 
synchronous communications (8-way Skype video call, anyone?) to cloud storage and asynchronous 
communication (think visual voicemail and seven seasons of Weeds on Netflix) –that’s the goal, and the 
challenge. 

We have always been a mobile society. Don’t like it where you are? Pull up your roots and plant them 
someplace else. Not an option? Then just import enough goods to transform the place you are to something 
resembling where you’d like to be. Over the past couple of centuries, major technological advance was tied 
largely to two things: moving people and things more efficiently from place to place, i.e., through railroads, 
steamships, automobiles, aircraft; and communicating over previously prohibitive physical distances, i.e., via 
telegraph, telephone, radio, TV, and Internet. It’s the latter that concerns us here.

Early long-distance communication was accomplished over wires and undersea cables. Radio and TV 
changed that, though being unidirectional they were limited to the entertainment sphere and to local 
arenas only – before the advent of commercial satellites, it was simply not possible to reach more than a 
small area with a single broadcast. Hence the build-out of cable television networks.  

Cable growth was slow but steady, from a few thousand subscribers in the early 1950s to nearly 16 million 
by the end of the 1970s. That accelerated in the mid-1980s, after the passage of the Cable Act. The result: 
over 110 million global subscribers (about a quarter in the US), just a fraction of the 4 billion televisions in 
over 2.1 billion households worldwide – the balance using satellite and terrestrial broadcast.  

The phone system evolved the opposite way, born hard-wired and remaining so much longer. Many of 
us can easily remember when «party lines» were common; you needed an operator to call outside your 
immediate area, phone numbers had only five digits, and Superman could easily find a booth in which to 
liberate his cape. Phones were a wonderful modern convenience, but expensive, cumbersome, and static-
ridden. And there was nothing for the guy or gal on the go.

An enormous mobile communication niche was just sitting there, waiting for someone to fill it. 

Cell phone antecedents date back a half-century, but the real deal didn›t arrive until 1997, with the release 
of the first pocket flip phone. That›s barely fifteen years ago. Since then, there has been a technological 
explosion unprecedented in human history. Nothing has ever caught on, worldwide, as fast and as furiously.

Motorola eventually sold 60 million of its first clamshell phones. Not bad for a new product. But the 
estimated number of worldwide mobile subscriptions at the end of 2011: 5.9 billion. That’s one phone for 
every 1.2 human beings on planet Earth, with parity expected no later than 2014 (parity, of course, does not 
mean every living person has access to a mobile phone).
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The problem, however, was that each system was tailored to do one thing really well. Telephone systems 
were built on the principle of circuit switching for much of their history. One wire meant one conversation. 
Or one slice of wireless spectrum meant one phone call (anyone who had an early cell phones cloned 
illegally, and received big bills for calls never made, can remember those days). As demand for services 
increased, innovation brought ideas like time division, where 4 or 8 or 16 parties could share a circuit 
without knowing it was happening. But the network was still a voice network alone.

Cable was much the same. You could watch television channels, but you couldn’t use the same wire for 
anything else. New features like pay-per-view were added, but still, it was only a television network.

Then along came the Internet, with technology that was revolutionary in its simplicity. It divided 
information up into little packets and could ship those packets, containing virtually any kind of data, 
anywhere. At first the systems were slow, allowing transmission of simple text documents, maybe some 
small images. But as demand for services exploded – Net users grew from about 50 million in 1996 to an 
estimated 2.1 billion by the end of 2011 – so did the speed of the networks behind them.

As the all-digital, all-the-time world unfolded at roughly the speed of light, innovations tried to keep 
pace. People began making phone calls on Skype, surfing the Web on their big flat screens, and watching 
last night’s TV shows on their computer monitors. Increasingly, it was all about the transmission of data 
packets, whether for research, business, entertainment, market transactions, or whatever. 

And, depending on your perspective, as a cable or telephone executive it was either the biggest threat to 
your business imaginable or the biggest opportunity since the original. Businesses of all kinds responded 
to the latter, and something incredible began happening. Suddenly, cable television operators were in the 
business of selling telephone service. And telephone companies were selling digital television services. And 
everyone was selling Internet connections. The race was on for traditional suppliers with wired networks 
to upgrade their equipment, change out their networks, and make them all packetized – fully Internet 
protocol or “IP” ready.  

Yet, for over a decade, one “legacy” provider was too busy to really even notice the Internet. Mobile phone 
providers were grappling with the fastest-growing business of all time – three times faster than global 
Net access growth. Trying to squeeze every last bit out of their growing networks, they invested in highly 
specialized equipment, much like cable and television operators before them. There was demand, of course, 
for Web access on the go. So they rigged up connections, referred to as Web Access Protocol or “WAP,” 
between the Internet and their networks. But the technology was slow and cumbersome. 

Yet, as the Web, email, Internet video, and the like became more pervasive, more and more users began to 
look to their mobile phone providers to give them access.  

The answer came in 2007, when Apple introduced the iPhone. It wasn’t the first of its kind –smartphones 
have been around in one form or another since 1993, when IBM introduced Simon – but it was the first to 
hit the market running and never look back.

And did the public ever respond. A few numbers: 13% – the smartphone share of the world mobile market; 
78% – the percentage of worldwide mobile data traffic that is consumed by smartphones; 472 million – 
estimated number of smartphones sold worldwide in 2011; 982 million – world estimated smartphone sales 
in 2015, a mere eight years after the iPhone’s introduction.  
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Data speeds on wireless have exploded as well, jumping from the kinds of speeds a dialup connection 
could have garnered you in 1995 to near broadband speeds in a third of the time. Now, with LTE and 
WiMAX, users can connect wirelessly with their phone, laptop, and/or tablet, watch a few Netflix movies, 
make phone calls, download presentations for the office, and much more. All of this has required a massive 
investment from wireless companies in retooling and upgrading their networks – more than $100 billion 
globally per year. 

Beyond the popularity explosion, and the wildly proliferating number of apps available anywhere, anytime, 
many people are now envisioning where this is leading. Imagine that you get up in the morning and turn 
on your phone (though at some point we’re going to have to invent a more descriptive term for this device). 
You connect to your home WiFi system, check your email, see what gold has done overnight, make a 
Skype call to the Singapore branch of the company, and order flowers sent to one of your colleagues for her 
birthday. You’re on the phone with your boss when you move outside, and you’re immediately transferred to 
the cellular network. Your conversation never drops. On the way into the city, your carpool gets caught in a 
traffic jam and you’re running a little late, which means you’ll miss the start of that 8:30 teleconference with 
Chicago and L.A. No problem, you just join it by smartphone (via a hands-free headset, of course). Once 
into your building, you’re automatically switched to the local network there. By the time you reach your 
desk, the teleconference is proceeding on your office computer and you haven’t missed a word.

We aren’t there yet. But we’re getting very close.

The convergence of all these communications services requires tons of new hardware, plenty of highly 
specialized software, and a whole heck of a lot of bandwidth, otherwise known as channel capacity, or the 
maximum throughput of a logical or physical path in a digital communication system. Colloquially, this is 
known as the “pipe,” that through which all things flow. The fatter the pipe, the more you can send down it. 

The old dialup modem download standard of 56 kilobits per second (Kbps) just doesn’t cut it. DSL and 
cable modems that allowed for download speeds in single-digit megabits per second (Mbps) were an 
improvement and enabled things like Voice over IP (VoIP) to take off, but were simply not ready to handle 
video. And for serious converged voice/data/video transmission, dozens of megabits all the way up to 
gigabits per second (Gbps) will have to become the new normal. 

On the backbone, to support the wants of this burgeoning user base, speeds must aggregate up to much 
higher numbers, if we are not to see the digital equivalent of a 20-car pile-up on the Beltway, day in and 
day out. To meet these needs, 10 Gbps pipes were introduced in 2003, and the first 100 Gbps optical 
transmission technology was shipped to commercial customers last year. Companies like Infinera are 
showing bonded channels with 500 Gbps capacity and up.  

And, just like the telephone system went wireless with explosive growth, and wireless continues to 
dominate the television landscape, so the future of the converged network is wireless, too. But to get there, 
we have even further to go. While home and business users are now mostly enjoying speeds strong enough 
to support this converged ideal, mobile is still behind. For example, pcmag.com tested various smartphones 
last June in different parts of several cities. Maximum download speed topped out in Dallas, at 14.98 
Mbps for a third-generation (3G) service, which is what most people have. Max on a Verizon 4G came 
in at 37.66 Mbps. Average speeds were, however, much lower – generally in the 1-3 Mbps range – for the 
3Gs. This is simply not fast enough to support the full range of applications. However, things are changing 
quickly. 

Most industry observers believe that the future of wireless lies with a technology dubbed LTE. 
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LTE stands for Long Term Evolution. Its full name is actually 3GPP Long Term Evolution for the Universal 
Mobile Telecommunications System, or 3GPP UMTS LTE for short. Still a mouthful, so the standard is 
generally referred to as UMTS LTE or just plain LTE. 

Providers call LTE their fastest, most advanced network. But it’s not just the next generation of wireless. 
It’s an ongoing, evolving technology, one that will continuously improve over time. It’s poised to become 
the standard for cellular networks for the next decade, if not beyond. In that same pcmag.com test, users of 
4G service – which is rolling out in a handful of cities around the US as we write – were getting sustained 
data speeds up to 15.75 MB, beyond what a cable Internet subscriber in most markets could expect just five 
years ago (and what many still receive today).  

LTE represents a paradigm shift, from hybrid voice + data networks to data-only networks, where voice is 
handled with the same technology as cable telephony and Skype. Network operators who are deploying it 
want to replace everything else they have with it. It must be able to handle voice calls and text messaging, 
as well as Internet services. Trouble is, LTE was designed with data only in mind. So a new VoIP (Voice 
over Internet Protocol) solution had to be developed. 

A couple of different ones were tried, but the one that stuck was VoLTE-IMS (Voice over LTE via IP 
Multimedia Subsystem), or simply VoLTE. VoLTE supports text messaging and high-quality speech 
encoding, which will provide clearer calls. It also has the potential to support video calling, but no standard 
for that exists as yet.

Verizon plans to roll out handsets with VoLTE late this year or early next. AT&T will offer its own version 
in 2013.

Mobile tech will probably never supplant wire-based data systems for applications that demand the utmost 
in speed. And even LTE cannot deliver that seamless, all-encompassing experience described earlier. 

But it’s taking some intermediate steps. LTE will utilize a technology known as MIMO (multiple in, 
multiple out), which means that devices have multiple connections to a single cell. That increases the 
stability of the connection, reduces latency, and increases the total throughput of a connection. MIMO is 
what allows 802.11n WiFi to reach speeds of 300-400 Mbps, or some ten times that of mobile. Expect 
mobile to close the gap. 

Overall, there are plenty of bugs still to be flushed out as unified data delivery moves toward reality. Many 
innovative companies are working on them. Any of them that successfully ride the wave of network 
convergence – and we hold several – are going to do very well indeed.  
 
Cashing In

The companies leading the charge in these five areas will hold some of the highest potential to grow rapidly, 
and profit handsomely, over the next decade. And so will those investors who can be equally forward 
looking. The road will be rocky, as it is with any new technology. But the clear direction for each industry is 
uphill. 

It’s no accident that virtually all of our portfolio picks are involved with one or another of these 
technological innovations. There is no way to predict which of these companies will soar and which won’t. 
But what we do in this newsletter is to identify the sectors where the most profound changes are already 
occurring, or will soon do so. Then we can try to pinpoint those players whose success is most likely baked 
in the cake.
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R&D – Highlights from the CES
 
January features the annual Consumer Electronics Show (CES) in Las Vegas. This is traditionally the city’s 
biggest convention of the year, easily trumping the second-place “adult industry” show that always follows it 
on the calendar. 

2012’s CES was no exception to the bigness rule. This year’s edition had more exhibitors (3,100) hawking 
their wares across more space (1.9 million square feet) and attracted more people (153,000 attendees) than 
any other CES in the 44-year history of the event, according to Consumer Electronics Association stats 
posted last week. More than 20,000 new products were introduced, the association said, and more than 
2,000 news articles were written about the innovations on display – a 33% increase over 2011. Whew.

Commented IBM Managing Director Scott Burnett on the expo’s growth, “Devices are talking and 
many different industries are listening, beyond electronics: media and Internet, energy and utilities, 
telecommunications, automotive, health and well-being companies are migrating to this show. Truly a 
social media of connected devices is forming, with CES ‘friending’ industries.”

With the CES just slipping into the rear view mirror now, it’s a good time to review some of the leading 
rollouts from this mammoth show. That’s a tall order, considering the thousands among which to choose, 
but here are a few that caught our eye:

LG offers 55”OLED: LG trotted out its much-anticipated 55” OLED flat-screen TV. It’s only 4 mm 
thick and had observers raving about the display. The TV received CES’s Best of Show award. Availability to 
market: sometime later this year.

Sony’s crystal display. Sony had a new set of its own to show off, a crystal LED HDTV. The self-emitting 
crystal LED technology is similar to OLED in that it doesn’t require a backlight, but the technology is 
entirely new. The prototype on the show floor featured 6 million LEDs mounted on the front of the display. 
Availability to market: unknown.

Gaming on the go. Want full-fledged PC gaming with tablet-like portability? You’ll have to wait a bit, 
but it’s coming. Capturing CES’s People’s Voice award was Razer’s Project Fiona, the first true Windows 8 
gaming tablet. Availability: late 2012.

The iPad killer? If you want to beat the iPad 2 (or the iPad 3, or iPad 2S, or iPad 2 HD), then you’ve got 
to be bold with your technology. Enter the Acer Iconia Tab A700, a Tegra 3-powered tablet of tomorrow 
running Android 4.0 (Ice Cream Sandwich). The A700 arguably sets the bar for tablets to come during 
2012. It boasts a 1.3 GHz quad-core processor, 1 GB of RAM and a 10.1-inch 1080p touch panel. 
HDMI, MicroSD, and micro USB ports give it flexible connectivity that iPad owners can only dream of. 
Availability to market: second quarter of this year, which could put the Acer at a competitive disadvantage, 
as the iPad3 may already be on shelves by then.

Dueling printers. A company called MakerBot showed off its new Replicator 3D printer, and the results 
are fun. But also at CES, as noted in our recent subscriber Alert, our own 3D Systems unveiled its Cube 
home printer, a formidable competitor. And if price is the determining factor, the Cube’s $1,299 tag beats 
MakerBot’s $1,749 (for single color) hands down.

Tablet protection. With the proliferation of iPads and other tablets, protecting them from accidental 
impacts has become big business. But would you trust your case to protect your iPad from a dropped 
bowling ball? These guys did. 

http://www.wired.com/gadgetlab/2012/01/lg-55-inch-oled-tv/
http://www.pcmag.com/article2/0,2817,2398726,00.asp
http://ces.cnet.com/8301-33374_1-57355660/razer-project-fiona-concept-hints-at-power-of-portable-windows-8/?tag=mncol%3bepicStories
http://www.intomobile.com/2012/01/09/acer-iconia-tab-a700-shows-up-ces-2012-101-inch-1920-x-1200-pixel-screen-real/
http://www.pcworld.com/article/247969/new_makerbot_prints_cool_stuff_weve_got_photos.html
http://www.pcworld.com/article/248156/cubify_3d_printer_brings_highprecision_prototyping_to_you.html#tk.mod_stln
http://www.pcworld.com/article/248156/cubify_3d_printer_brings_highprecision_prototyping_to_you.html#tk.mod_stln
http://ces.cnet.com/1606-33363_1-50118212.html?tag=mncol;txt
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The mouse revisited. The design of the computer mouse hasn’t changed since, well, ever. No longer. Meet 
the Logitech cube mouse.

The Board of Awesomeness. Finally, tech should also sometimes just be silly fun. And Chaotic Moon Labs’ 
Board of Awesomeness for the Kinect surely fills that bill. 
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http://ces.cnet.com/1606-33372_1-50118001.html?tag=categoryWrap;categoryMain
http://cnettv.cnet.com/kinect-controlled-motorized-skateboard/9742-1_53-50118306.html?tag=mainMedia;highlights
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