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Re-Thinking Physical Contradictions #2:  
Business Problems 

 

 
It feels like a long time ago, because ï embarrassingly ï it was a long time ago. April 2017 
to be precise, and Issue 181 of this ezine, was the place where we started our re-think of 
the Physical Contradictions part of the TRIZ/SI story. That first article focused on defining 
a new structure for thinking about Physical Contradictions in a technical context. The 
promise at the end of that article was that ópart 2 in the seriesô would shift the focus to 
business problems. We thought the transition would be easy, but it turns out ï 10 months 
later ï to have required some much deeper and broad-ranging thinking. Now, finally, we 
think we have the story understood and tested sufficiently to be able to present it to a 
wider audience.   
 

First up a small recap. Figure 1 summarises the eventual taxonomy for looking at the full 
scope of ways of separating Physical Contradictions. The taxonomy splits the story into 
Space, Time and Interface categories. This was one of the blinding flashes of the obvious 
that happened about a year ago: Space-Time-Interface is one of the pillars of Systematic 
Innovation so maybe it gives us what we need to comprehensively map the spectrum of 
separation strategies. Maybe, too, it does the job in such a manner that we can eliminate 
the ómiscellaneous left-overô parts of the classical TRIZ version of Physical Contradictions. 
Sure enough, adding the Interface category of separation strategies did exactly that. 
óInterfaceô is all about the óbetweensô, the relationships between the things in and around a 
system that enable means of triggering a conditional change between one side of a 
Contradiction and the other. The concept worked well, but the real magic didnôt happen 
until we connected the óbetweenô story to the S-Field tool and the need for there to be a 
ófieldô present for any system to be able to call itself a system. Given this insight, it was 
possible to build an Interface taxonomy around the list of possible fields. 
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Figure 1: Physical Contradiction Separation Strategy Taxonomy For Technical Problems  
 

So far so good. But then came the job of testing the hypothesis that the same Space-
Time-Interface ontology was universal enough to translate into the world of business and 
management. The good news was that it does. The bad news was that the world of ófieldsô 
did not translate well out of the technical context. Thermal or electrical fields might be 
good ways of separating and solving a Physical Contradiction in the technical world, but 
neither sounded particularly relevant (or legal!) in a business context. So what does ófieldô 
mean in the business world? 
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Answer: emotions. Weôre not the first people to make this connection (see Reference 1 for 
example). What was still missing, however, was any degree of comprehensiveness about 
the range of different emotions.  
 

Fortunately ï in true, ósomeone, somewhere already solved your problemô fashion ï we 
arenôt the only people to have asked this question. Reference 2 even goes so far as 
making a review of all the different researchers that have attempted to answer the 
spectrum of emotions question. Figure 2 reproduces a summary of Ortony and Turnerôs 
findings: 
 

 
 

Figure 2: Ortony & Turner Table Of Research On Identification Of Basic Human Emotions 
 

Perhaps not surprisingly, there are many discrepancies between the different researcher 
findings. Looking a little deeper, everyone appears to be finding the same things, but then 
segments them in different ways (aah, the troubles caused by dumb copyright law!). 
 

We could, it seems, have selected almost any of the models for our purposes, but two 
models seemed to stand out to us. The first was a ódeeper-diveô analysis by Shaver et al 
(Reference 3). We particularly liked their summary table as reproduced here in Figure 3: 
 

 
 

Figure 3: Ortony & Turner Table Of Research On Identification Of Basic Human Emotions 
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What this model provides is an elegant hierarchical structure. This, in theory, would allow 
Physical Contradiction solving users to start at a high level and progressively dig down to 
acquire more detail as and when they needed it. 
 

We then found a similar hierarchical structure in the Atlas Of Emotions (Reference 4). It 
also makes an elegant attempt to órankô the various different emotions, adding an 
additional level of granularity for anyone seeking it. Figure 4 illustrates the overall Atlas 
taxonomy: 

 
Figure 4: Atlas Of Emotions Taxonomy 

 

What we also liked about this model was its recognition of the overlap between different 
emotions. It then gets even better when we start drilling down into each of the emotions. 
Figure 5, for example, reproduces the spectrum of emotions within the óEnjoymentô cluster: 
 

 
Figure 5: Spectrum Of óEnjoymentô Emotions Within Atlas Of Emotions 
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It also contains this elegant emotional episode timeline model, which, if anyone really 
wants to get deep into the Physical Contradiction solving story at the most granular ï 
micro-second-to-micro-second ï level might wish to explore more deeply (I imagine weôll 
be re-visiting it ourselves in future ezine articles): 
 

 
 

Figure 6: Atlas Of Emotions óEmotional Episode Timelineô Model 
 

Meanwhile, the main job here needs to be how we apply this model into the bigger Space-
Time-Interface separation strategy context. Figure 7 reproduces the business version of a 
Physical Contradiction Template (PCT) as found in the imminent Business Matrix 3.0 book 
(Reference 5). 
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Figure 7: Physical Contradiction Template (PCT) 
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The left-hand side of the Template sheet is in effect a check-list of possible contradiction 
separation possibilities in each of the three, Space, Time and Interface categories. More 
details of the list can be found in the Business Matrix 3.0 book. The right-hand side of the 
Template then describes the Venn Diagram we have been using for some time now as a 
means of guiding users to the Inventive Principles that previous contradiction-solvers have 
successfully utilized to solve their version of our problem. Any readers that have already 
acquired copies of the Business Matrix 3.0 fold-out sheet (we managed to publish that 
almost a year before the book), will recognize this Diagram from the back of the sheet. In 
that version, we were still labelling the third circle as óConditionô. In this new PCT version 
(and in the BM3 book), now we had the blinding flash of the obvious that Space and Time 
are also óconditionsô, the third circle is relabeled, óInterfaceô. 
 

The main working part of the Template is the cluster of empty boxes in the middle of the 
sheet. Figure 8 shows what they will typically look like after theyôve been completed. The 
problem being addressed in this case being a common cultural problem relating to what 
my Australian friends call the ótall-poppyô problem. We want others to be successful, but 
we also donôt want them to be ótooô successful. In the poppy metaphor, the taller the 
poppy, the more ósuccessful theyôve been. Except, the taller they become relative to the 
other poppies, the more likely it is that they will be the poppy that gets cut down. 
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Figure 8: Completed PCT For óTall Poppyô Contradiction 

 

One of the things we often now see ï and I experienced it here doing this problem óliveô in 
front of the team ï is that merely having a better check-list of separation options is very 
often enough to enable solution of the problem. The finding that we want others to be 
successful if we receive some reflected glory and donôt if their success clouds our own 
feels like Iôm close enough to having a solution before Iôve started to look at the Inventive 
Principle suggestions. 
 

If I still need some help to bridge the gap between problem and solution, from the tall-
poppy perspective, perhaps the answer to their problem, therefore, is where the Inventive 
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Principles, and in this case Principle 40, Composite, comes in to play. Principle 30, Thin & 
Flexible also feels like its on the money. 
 
So far, being a long-term anti-Physical Contradiction person, thanks to the new structure 
and, particularly the check-lists, I think Iôm coming around to the idea more. Now I can 
enjoy solving conflicts and physical contradictions.  
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Promise Point 
 

 
 
 

 
 

Compare and contrast. Think about Steve Jobsô masterful launch of the iPad. Then think 
about how Google launched Glass. Downstream of the launch, of course, the iPad was a 
world-changing success, while Google Glass rapidly turned into something of a back-
peddling embarrassment for the company. Could it possibly be that much of the success ï 
or lack thereof ï was directly attributable to the respective launches? We believe the 
answer to that question is a clear yes. Steve Jobs was a master of managing the óPromise 
Pointô, and Google were not. 
 

The Promise Point is the point in time when a new entity is announced to the outside 
world. Prior to Steve Jobs walking out on stage with his envelope, no-one in the public 
(and, for that matter, most of the employees within Apple) had any idea what was about to 
be announced. This mean none of us had any time to spend time anticipating what the 
product or service or whatever it was about to be was going to look like, do or not do. 
Knowing that humans are pretty good at over-anticipating, not allowing it to happen is a 
good thing. Especially, when, once people have seen what it is thatôs being promised to 
them, they believe it will deliver on that promise. Make sure that when itôs announced, in 
other words, that it does exactly what you want it to do. Now youôve achieved two things: 
you didnôt allow customers to over-anticipate, and you delivered on what you promised. As 
such, you just helped build customer trust. Here is the way of building the reputation as 
thought leaders that execute brilliantly. 
 

Here, by way of contrast is the timeline of Glassôs rise and fall: 

¶ In spring 2013, the first Google Glass ñExplorersò started receiving their $1,500 
devices. They could pick-up a pair at one of Googleôs designated Glass 
ñBasecamps,ò located in San Francisco, New York City, Los Angeles, and London. 
Visiting Basecamp was a swanky affair ð Explorers were served drinks and treated 
like royalty while Google employees gave them a primer on how to use the 
expensive new products. 

¶ Because of the secretive nature of Glass, many of the first employees responsible 
for working at those Basecamps were hired without knowing what they would be 
doing. During interviews, they had to practice pitching a random Google product. It 
wasnôt until the second day of training after being hired that they knew what they 
would actually be working with Glass. 

¶ There was so much early buzz around Glass that the job was incredibly exciting. 
Basecamp employees gave dozens of demos per week and would get to give 
special demos in cities like Detroit, Austin, and Washington DC. 
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¶ It was clear that there were a lot of kinks in the product, but people were generally 
still very enthusiastic. At first. 

¶ The "This is gonna be huge!" mentality started fading pretty quickly. As Nick Bilton 
recently reported for The New York Times, Glass was still an early prototype and 
the engineers working on it knew it ñwasnôt even close to ready for prime time.ò 
Tech reviewers described it as ñthe worst product of all timeò and Explorers gave 
Basecamp employees tons of feedback on things that needed fixing. 

¶ Customer complaints were generally taken into consideration as rapidly as 
possible, our source says. ñThe product changed so much from when I first started 
working on the project until I left.ò But interest in the device started to wane all the 
same ð the bugs, impracticality, and privacy concerns made Glass underwhelming 
(and easy to mock)é in effect the Company was having people pay $1,500 to tell 
them how to fix the thing.ò 

¶ It was clear that Glass wasnôt yet going to meet all the pre-launch hype. ñWe kept 
missing the benchmarks that we had set,ò our source says. ñAll the grand plans that 
we had at the beginning just didnôt materialize.ò 

¶ At the fancy showroom, the number of appointments started to wind down, from 
peaks of 60 per day to far less. Basecamp employees started getting cut. Our 
source started with about 80 other employees, but people kept getting let go in 
waves as demand decreased and people could choose to get it shipped to their 
homes instead of having to come to one of the basecamps. Morale of employees 
started dropping as the buzz around Glass wore off. 

¶ In January 2015, Google announced that it was ending its Explorer program and 
would no longer sell its initial version of Glass.  

 

From a Promise Point perspective, Google probably couldnôt have got things any more 
wrong. By the time of their big launch, the óproductô was little more than unexplored 
potential. Not to mention the thought that, by pre-announcing what it was all about, they 
triggered an enormous wave of users thinking about potential uses. Quite a lot of them 
with a tenuous link with the reality. Quite a lot more associated with things that were barely 
legal. Suddenly Google found themselves unwittingly in the middle of a spying scandal.  
 

Smart innovators think a lot about their Promise Point and do all in their power to manage 
it. The simplest way to think about managing Promise Point involves working out how you 
stay below the radar for as long as possible. The moment you become visible, you need to 
be ready to deliver tangible value. 
 

Thereôs a strong connection here to the Gartner Hype Cycle (Reference 1). Thereôs 
nothing inherent about the Hype Cycle, but it is a pattern of market behavior we see all the 
time when organisations choose not to manage their Promise Points. In many ways, the 
whole Cycle is instigated by a óTechnology Triggerô which is almost by definition the point 
where companies announce way to soon the things theyôre working one. If companies, on 
the other hand, were truly managing Promise Point in the manner in which Steve Jobs did 
the job, theyôd not be going public until much later. A truly smart project manager, looking 
at the Hype Cycle would wait until the Tough of Disillusion period had bottomed-out before 
going public with their project plans. After this point, provided weôre óreadyô, the only way is 
up. 
 

Life, of course, is never quite that simple. Waiting until the Trough of Disillusion inevitably 
means that we are entering the market as a follower rather than a pioneer. Sometimes ï 
and for many enterprises ï being a fast, effective follower is exactly the right strategy to 
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adopt. But where does that leave the pioneers? Are they doomed to fall in to the too-early 
Promise Point trap? Or is there something they can do to mitigate the Hype Cycle risks? 
 

Usual 

Promise

Point

a far more sensible

Promise Point

 
 

Figure 1: Gartner Hype Cycle & Promise Point Management   
 

In classic TRIZ fashion, someone somewhere already solved the problem. Not always 
flawlessly, but nevertheless usually well enough to offer some useful insight to others. 
Enter the aerospace industry. Very definitely a ósomeoneô with a more extreme version of 
every innovatorôs Promise Point problem since the gestation period for a new aircraft 
design is measurable in years. And in todayôs massively transparent, speed-of-light world 
that might just as well be an eternity.  
 

Not only that, but the additional layer of complexity the industry must manage its way 
through is the service life of the products theyôre designing. A successful aircraft project 
will likely mean the design will still be in service in 40, 50 or in some cases 60 years into 
the future. How on earth do designers anticipate customer needs that far into the future? 
 

Answer, they spend a significant proportion of the development time of an aircraft project 
in óExplorationô mode. From a Design Thinking ódouble-diamondô divergent-convergent 
process perspective, a new aircraft design will spend a lot of time in Problem-Definition-
Divergent mode (Figure 2). Sometimes up to 75% of the development period time will be 
spent in this mode. Whatôs happening during this period is the development team are 
ómanaging the unknownsô and conducting research and trials to answer as many of them 
as possible, as fast as possible and spending as little money as possible. 
 

Reference 2 offers up the basics of this ómanaging the unknownsô methodology. Lots of 
flexible team-work, very short planning cycles, regular team meetings and no Gantt charts. 
And, Promise-Point-wise, no announcement of whatôs happening to the world at large. 
Managing the Promise Point in aerospace terms means that during this Exploration work, 
the team works under conditions of extreme invisibility. And that includes periods when its 
useful to bring customers on board to help answer some of the unknowns, since theyôre 
also bound by the terms of the invisibility cloak. In some cases, in case the message 
hasnôt been pushed far enough, even the internal senior leadership team will be kept out 
of the information loop. Not only is there a Promise Point management job to be done with 
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the external world, thereôs also one to be done internally. In extreme cases this will indeed 
keeping senior leaders out of the loop, but in almost every case it will mean keeping the 
Operational Excellence production people out of the loop. Thatôs what Skunkworks are all 
about ï keeping development work out of the hands of the production people until the 
Exploration is done and the prototype is ready to leave the hangar. 
 

ConvergentDivergent ConvergentDivergent

óSituationsô               The óRightô Solutions The óBestô Solution

Situation

Problem Definition Solution Generation

EXPLORATION
 

 

Figure 2: Where The Aerospace Industry Spends The Majority Of Its Development Time   

 
This probably worked best during the 1950s and 1960s when the US X-Plane R&D 
strategy was at its adventurous peak ï Figure 3. 
 

 
 

Figure 3: X-Planes  
 

Crucially, none of the outputs from the X-Planes programme were ï or óareô ï intended to 
be production solutions. They are ómereô technology demonstrators to help answer critical 
unknowns before the actual óright situationô specification for a production aircraft can be 
drawn up. 
 

Skunkworks, when they work well, are all about a working high-learning-low-spend 
mentality of individuals who love breaking rules in order to find better rules. Things like 
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óbudgetô are often somewhat notional affairs, at least in detail terms. The team is given an 
overall pot of money, but they ï and the unknowns theyôre expected to answer ï are the 
ones that will work out how best to distribute the money. Indeed, working out how to 
distribute the money is one of the first unknowns requiring to be managed. 
 

Not having budgets and having senior leaders being largely óout of the loopô is often 
perceived as quite threatening in the majority of industries. Probably quite rightly so when 
the R&D teams arenôt inculcated into the ways of the Explorer and are instead viewed with 
skepticism by the rest (Operational Excellence) part of the business. 
 

One response to this skepticism has been Discovery Driven Planning (Reference 3). It too 
operates on the premise that the main Exploration job to be done is converting unknowns 
to knowns (albeit it tends to label the unknowns as óassumptionsô). But importantly, it starts 
by forcing innovators to think about their overall objectives. Recognising the need for 
innovators to speak Operational Excellence language, these overall objectives are 
typically expressed in terms of financial metrics like óprofitabilityô and órequired profitsô. 
 

Pragmatic as it might seem forcing innovation teams to be focused on profit on Day One, 
in aerospace industry terms, such a strategy would represent something of a compromise 
on the programme. Profitability is an emergent outcome not a design variable. Sure 
enough it helps to eliminate a lot of apparently un-attractive options, but in a complex 
world, it almost inevitably eliminates a lot of possibilities way too soon. One suspects, too, 
that the team working at Apple to develop the iPad, were not working to a profit target at 
the beginning of their project. As Deming always said, óthe most important numbers are 
unknown and unknowableô. iPad emerged from solid instincts (and answered unknowns) 
about unmet customer needs. In much the same way that Boeingôs 787 Dreamliner 
emerged from developing a clear understanding that we live in a world of increasing 
passenger numbers and a perennial need to decrease passenger-mile costs. And a need 
to do it faster ï i.e. through a better exploration learning process ï than their competitors. 
Doing the right things and learning faster than the competition is a far more effective 
means of delivering future profit to shareholders than Promising a level of Profitability on 
Day One. This is so because now youôre managing (first principle) inputs rather than trying 
to control an uncontrollable emergent output. 
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Definitely Not Funny ï A Food Contradiction   
 
 
 
Once upon a time, a clever person in the coffee industry realized there was a problem. 
óHow comeô, they said to themselves, óall coffee tastes pretty much the same? Why canôt 
we make it taste better?ô And the answer they came up with was that the heart of the 
problem lay in the manufacturing process. There only being so many ways you can 
process a coffee bean. Being a clever person, they decided to use TRIZ to help solve the 
problem. A contradiction problem as it happens, between the desire to improve taste and 
the limitation of the manufacture process. Also being smart, they used the latest version of 
the Contradiction Matrix rather than the original 1970s version. This is what it told them: 
 

 
 

The clever person then brainstormed through the suggested Inventive Principles. Several 
seemed to point to the same basic directions ï do something earlier, nest something in 
something else and use an intermediary. After incubating these clues around in their head 
for a few days, finally, the Eureka moment arrived.  
 

Civets. 
 

We need to process the coffee beans through a friendly civet. 
 

Being naturally excited about the idea, they decided to try it outé 
 

cute less cute
 

 

Civets, being quite cute, made the first part of the experimental process went well. On the 
other hand, recovery of the óprocessedô beans felt a lot less like fun, and so it was with 
some trepidation that they ground up the civet poop, poured hot water over it and took a 
sip. 
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Fortunately, the coffee tasted pretty good. Maybe if we clean the coffee beans from the 
rest of the excreted matter it would taste even better they figured. It did. And hey presto, 
civet coffee became the most expensive coffee on the planet. 
 
 

Once upon a time there was another really clever person. This time in Italy. And this time 
in the cheese business. They too realized there was a problem. óHow comeô, they said to 
themselves, óall cheese tastes pretty much the same? Why canôt we make it taste better?ô 
And the answer they came up with was that the heart of the problem lay in the 
manufacturing process. There only being so many ways you can process milk in order to 
get cheese. Being a clever person, they decided to use TRIZ to help solve the problem. A 
contradiction problem as it happens, between the desire to improve taste and the limitation 
of the manufacture process. Also being smart, they used the latest version of the 
Contradiction Matrix rather than the original 1970s version. This is what it told them: 
 

 
 

The clever person then brainstormed through the suggested Inventive Principles. Several 
seemed to point to the same basic directions ï do something earlier, nest something in 
something else and use an intermediary. After incubating these clues around in their head 
for a few days, finally, the Eureka moment arrived.  
 

Maggots. 
 

We need to process the cheese using friendly maggots. 
 

 
 

Maggots, are rarely viewed as cute, so this time even the first part of the experimental 
process was difficult. Getting the maggots out of the cheese was even less fun, and so it 
was with some trepidation that they took a mouthful of the cheese with the maggots still in 
it. 
 

Strangely enough, the maggot-ridden, decomposing cheese tasted pretty good. Maybe, 
the clever person thought, letôs not even try and remove the maggots, letôs see if the 
consumer will eat it anyway. They did. And hey presto, Casu Marzu became the most 
expensive cheese on the planet. 
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Once upon a time, there was yet another clever person. This time in Korea. And in the 
wine industry, where, the clever person realized there was also a problem. óHow comeô, 
they said to themselves, óall wine tastes pretty much the same? Why canôt we make it 
taste better?ô And the answer they came up with was that the heart of the problem lay in 
the manufacturing process. There only being so many ways you can process a bunch of 
grapes. Being a clever person, they decided to use TRIZ to help solve the problem. A 
contradiction problem as it happens, between the desire to improve taste and the limitation 
of the manufacture process. Also, being smart, they used the latest version of the 
Contradiction Matrix rather than the original 1970s version. This is what it told them: 
 

 
 

The clever person then brainstormed through the suggested Inventive Principles. Several 
seemed to point to the same basic directions ï do something earlier, nest something in 
something else and use an intermediary. After incubating these clues around in their head 
for a few days, finally, the Eureka moment arrived.  
 

Mouse foetus. 
 

We need to process the wine using mouse foetuses. 
 

Being naturally excited about the idea, they decided to try it outé 
 

 
 

Well, you know the story by now, and sure enough, Baby Mice Wine became the most 
expensive mouse-containing wine on the planet. 
 

It just goes to show. We really are all just re-inventing wheels. Even the edible ones. 
 

Meanwhile, I have high hopes for my forthcoming super-food. I occasionally suffer from 
Athleteôs Foot. Iôve always considered it a problem, but then, not so many minutes ago, I 
had my own Eureka momenté. 
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Patent of the Month - Anisotropic Metamaterials 
 
 
 

 
 

Our patent of the month this month takes us to the University of Texas in one of my 
favourite cities, Austin. US9,893,432 was granted to a pair of inventors on February 13. I 
have to admit it nearly slipped through our net. Read the word ómetamaterialô in patents 
these days and it already feels like old news. Additive manufacturing opens up a whole 
new world of design opportunities. We get it. And so, apparently, does every 3D-printer 
owning academic and researcher on the planet. What US9,894,432 recognises, however, 
is that in amongst all of the great opportunities are a series of new problems. Hereôs what 
they have to say on the subject in a mercifully brief and to-the-point background 
description: 

The present disclosure relates generally to methods and systems for improving compatibility of 
electromagnetic devices and components while reducing coupling and cross-talk by manipulation 
or sculpting of near field electronic and magnetic fields of electronic and electromagnetic 
components.  

3D printing is poised to revolutionize manufacturing and transform the way electronics and 
electromagnetic devices are designed and manufactured. It offers the ability to arbitrarily place 
different materials in three dimensions with high precision. This capability will help to break away 
from traditional planar designs and to utilize the third dimension like never before. More functions 
can fit into the same amount of space, products with novel form factors can be more easily 
manufactured, interconnections can be routed more smoothly, interfaces can be better 
implemented, electrical and mechanical functions can be comingled, and entirely new device 
paradigms will be invented.  

However, moving away from traditional planar topologies creates many new problems--like signal 
integrity, crosstalk, noise, and unintentional coupling between devices or components. A number 
of solutions have been proposed that reduce coupling and cross talk, including hole fences, 
guarded ground tracks, step shaped transmission lines, and even faraday cages. All of these 
approaches, however, use metals and can produce new problems in the framework of a 3D 
system because the isolation structures themselves occupy space, limit how closely components 
can be placed, and introduce electrical losses. 

Or, put in lay-person terms, the ability to manufacture in three-dimensions creates a 
number of emission and (electromagnetic) compatibility issues. Hereôs how we might map 
that conflict onto the Contradiction Matrix: 


