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Re-Thinking Physical Contradictions #2:
Business Problems

It feels like a long time ago, because T embarrassingly i 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

promi se at the end of t heats earriteiscdl ewowalsd tshhaitf to
business problems. We thought the transition would be easy, but it turns out i 10 months

later 1 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 dniscellaneous left-overdparts of the classical TRIZ version of Physical Contradictions.
Sure enough, adding the Interface category of separation strategies did exactly that.

0l ntesfalclebalbout the Obetweensd, the relation
system that enable means of triggering a conditional change between one side of a
Contradiction and the other. The concept worKk

untilwe connected t he 0 b-Eddwelam the meeddor therettodbed he S
6fieldé present for any system to be able to
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

| WANT

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. T
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 1| eg
mean in the business world?
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Answer emotions. Wedre not the first people
example). What was still missing, however, was any degree of comprehensiveness about
the range of different emotions.

Fortunatelyii n true, O6ésomeone, somewhere aliwmeady
arenodot the only people to have askefatast hi s
making a review of all the different researchers that have attempted to answer the

spectrum of emotionsqu e st i on. Figure 2 reproduces a sum

s o
que

findings:

Theorist Basic Emotions
Plutchik Acceptance, anger, anticipation, disgust, joy, fear, sadness, surprise
Arnold Anger, aversion, courage, dejection, desire, despair, fear, hate, hope, love, sadness

Ekman, Friesen, and Ellsworth

Anger, disgust, fear, joy, sadness, surprise

Frijda Desire, happiness, interest, surprise, wonder, sorrow

Gray Rage and terror, anxiety, joy

Izard Anger, contempt, disgust, distress, fear, guilt, interest, joy, shame, surprise
James Fear, grief, love, rage

McDougall Anger, disgust, elation, fear, subjection, tender-emotion, wonder

Mowrer Pain, pleasure

Oatley and Johnson-Laird

Anger, disgust, anxiety, happiness, sadness

Panksepp Expectancy, fear, rage, panic
Tomkins Anger, interest, contempt, disgust, distress, fear, joy, shame, surprise
Watson Fear, love, rage

Weiner and Graham

Happiness, sadness

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

model s

seemed

t o

stand out-dtwvedsandahgsf s

(Reference 3). We patrticularly liked their summary table as reproduced here in Figure 3:

Primary emotion Secondary emotion Tertiary emotions
Affection Adoration, affection, love, fondness, liking, attraction, caring, tenderness, compassion, sentimentality
Love Lust Arousal, desire, lust, passion, infatuation
Longing Longing
Amusement, bliss, cheerfulness, gaiety, glee, jolliness, joviality, joy, delight, enjoyment, gladness, happiness, jubilation, elation,
Cheerfulness 5
satisfaction, ecstasy, euphoria
Zest Enthusiasm, zeal, zest, excitement, thrill, exhilaration
Joy Contentment Contentment, pleasure
Pride Pride, triumph
Optimism Eagerness, hope, optimism
Enthrallment Enthrallment, rapture
Relief Relief
Surprise Surprise Amazement, surprise, astonishmant
Irritation Aggravation, irritation, agitation, annoyance, grouchiness, grumpiness
Exasperation Exasperation, frustration
Anger Rage Anger, rage, outrage, fury, wrath, hostility, ferocity, bitterness, hate, loathing, scorn, spite, vengefulness, dislike, resantment
Disgust Disgust, revulsion, contempt
Envy Envy, jealousy
Torment Torment
Suffering Agony, suffering, hurt, anguish
Sadness Depression, despair, hopelessness, gloom, glumness, sadness, unhappiness, grief, sorrow, woe, misery, melancholy
Disappointment Dismay, disappointment, displeasure
Sadness Shame Guilt, shame, regret, remorse
Neglect Alienation, isolation, neglect, loneliness, rejection, homesickness, defeat, dejection, insecurity, embarrassment, humiliation, insult
Sympathy Pity, sympathy
Horror Alarm, shock, fear, fright, horror, terror, panic, hysteria, mortification
Fear
Nervousness Anxiety, nervousness, tenseness, uneasiness, apprehension, worry, distress, dread

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
al so makes an el egant attempt to érankd the v

additional level of granularity for anyone seeking it. Figure 4 illustrates the overall Atlas
taxonomy:

ENJOYMENT

FEAR

SADNESS DISGUST

ANGER

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 spectru
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Figure5:Spectrum Of OEnjoymentd Emotions Within At
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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 i
micro-second-to-micro-second 1 |
be re-visiting it ourselves in future ezine articles):

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

SERA > STER 2;
EVENT
PRE-CONDITION TRIGGER
PERCEPTION
DATABASE

Figure6: At | as

(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 stildl l abelling the thi
(and in the BM3 book), now we had the blinding flash of the obvious that Space and Time
are also 6conditionsé6é, the third circle is re

The main working part of the Template is the cluster of empty boxes in the middle of the

Ssheet. Figure 8 shows what they wompletediThepi cal |
problem being addressed in this case being a common cultural problem relating to what

my Australian f-poppgin dpsr ochall d m.t hwe Owaantl ot her s t ¢
we also dondét want them to bephorithetalfertieuccessf u
poppy, the more O6successful theybdbve been. Exc
other poppies, the more likely it is that they will be the poppy that gets cut down.

Parameter: success
We want High AND Low
YIN
IF
. in my competing u
in my closest group peer group %:) Y
]
win
" 24,12.23, 10,19,21,
6
My generation, my . <
6tribed (6rdflect etclilgijnfﬁjarsyo/ oy
bragging rights) E
Inventive Principles: | 40, 31, 30, 33
Figure8:Compl et ed PCT For oOTalll Poppyd Contradi
One of the things we oftennowseei and | experienced it here do

front of the team 1 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 i f we receive some reflected glory
feels |Iike I 6m close enough to having a solut
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-l i st s, I think 1 dm conmowliganar ound
enjoy solving conflicts and physical contradictions.

= "

Y
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Promise Point

Compare and contrast. Think about Steve Jobso
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 1

or lack thereof i was directly attributable to the respective launches? We believe the

answer to that question is a clear yes. Steve Jobswasamasterofmanagi ng t he 6P
Pointdé, 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 hav
them, they believeitwi | I del i ver on that promise. Make s
otherwords,t hat it does exactly what youwownangst it t

you didnét al | o wvanticipat,tamdyoe dediveredoon whateau 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 contrastist he ti mel ine of Glassds rise and
T I'n spring 2013, the first Google Gl ass 0Ex
devices. Theycouldpick-up a pair at one edGlasssoogl edbs de
AfBasecamps, 0 |l ocated in San Francisco, New

Visiting Basecamp was a swanky affair 8 Explorers were served drinks and treated
like royalty while Google employees gave them a primer on how to use the
expensive new products.

1 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
wasn 6t until the second day of training aft
would actually be working with Glass.

1 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.

. . SYRTEM
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1 It was clear that there were a lot of kinks in the product, but people were generally
still very enthusiastic. At first.
1 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 fAwasnbo
Tech reviewers described it aBExpléréersigave wor st
Basecamp employees tons of feedback on things that needed fixing.
1 Customer complaints were generally taken into consideration as rapidly as
possible, our source says. fAThe product <ch
workingontheproj ect unt i | I |l eft.o But interest i
same & 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 fixthet hi ng. o
T I't was clear that Gl ass wabkadnclhehypgei ngWwWe
mi ssing the benchmarks that we had set, 0 o
we had at the beginning just didnét mater.i
1 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.
1 InJanuary 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 prob
wrong. By the time of their big |l aunch, the O6pr
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.

Thereds a strong connection here tTohetrheedsGar tn
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 6Technology Tr
where companiesannounce way to soon t he ftompanigssont heyo
the other hand, were truly managing Promise Point in the manner in which Steve Jobs did

the job, theydd not b e.Agralysmgrtpmjed rhanager,looking | mu c
at the Hype Cycle would wait until the Tough of Disillusion period had bottomed-out before
going public with their project plans. After

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 1
and for many enterprises i 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?

: ConnectedHome
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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
every innovatorés Promise Point problem since
design is measurableinyear s. And in todaydés maafbghtweldy tr a

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 | i f.eAsucéesstullaiecrafpproatuct s t
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

i lEx Pl orati ond mode. Fr om-da aDeosidgn -abiverigantgiemg 6 d
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. Whatodéds happening during t
Omanaging the unknowns® and conducting resear
as possible, as fast as possible and spending as little money as possible.

Reference 2 offers up the basics of this O0man
flexible team-work, very short planning cycles, regular team meetings and no Gantt charts.

And, Promise-Point-wise, no announc e ment of whato6s happening to
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, sinceth ey 6 r e

also bound by the terms of the invisibility cloak. In some cases, in case the message

hasnét been pushed far enough, even the inter

of the information loop. Not only is there a Promise Point management job to be done with
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the external world, thereds also one to be do
keeping senior leaders out of the loop, but in almost every case it will mean keeping the

Operational Excel |l ence production people out of th
about T 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.

Problem Definition Solution Generation

Convergent Convergent

6Situsat

EXPLORATION

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

i on Rightd Solutioish e| & h Bestd Sol ut
Situation

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

Figure 3: X-Planes

Crucially, none of the outputs from the X-Planes programme werei o r @ anteradéd to

be production solutions. They are Omereb6 tech
unknowns before the actual &éright situationo
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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Obudget 6 are often somewhat notional affairs,
overall pot of money, buttheyi and t he unknowns t heyibareegheexpect
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.

Nothavingbudget s and having senior | eaders being
perceived as quite threatening in the majority of industries. Probably quite rightly so when
the R&D teams arenot i n cBxdloeeaanceack instead \iewdd with way s

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
toknowns (al beit it tends to | abel the unknowns
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 financi al me t

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 alw
unknown and unknowabl ed. i PsgahdamsweredgigkigowrfS)y om s o
about unmet customer needs. | n mueamlinéerhe s ame

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 i i.e. through a better exploration learning process i 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. Thisissobecause now youbre managing (first p
to control an uncontrollable emergent output.
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Definitely Not Funny i A Food Contradiction

Once upon a time, a clever person in the coffee industry realized there was a problem.

OHow comedb6, they said to neatetimserhverls,t taldamneo?
we make it taste better?éd And the answer they
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:

Positive Intangibles (47)

Manufacturability (41)

10, 7,25,28, 1,24, 3

The clever person then brainstormed through the suggested Inventive Principles. Several
seemed to point to the same basic directions i 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

cute less cute

Civets, being quite cute, made the first part of the experimental process went well. On the
other hand, recovery of the éprocessedd beans
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 the
themselves, Oall cheese tastes prettyamtehbeh
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:

Positive Intangibles (47)

Manufacturability (41)

10, 7,25,28,1, 24,3

The clever person then brainstormed through the suggested Inventive Principles. Several
seemed to point to the same basic directions i 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, |l etds not even try
consumer will eat it anyway. They did. And hey presto, Casu Marzu became the most

expensive cheese on the planet.

SYSTEM
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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 real.
they said to themselves, o6all wine tastes pre
taste better?6 And t he sathastiedeartoftheproblenalagen up wi
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:

Positive Intangibles (47)

Manufacturability (41)

10, 7,25, 28,1, 24, 3

The clever person then brainstormed through the suggested Inventive Principles. Several
seemed to point to the same basic directions i 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

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, | have high hopes for my forthcoming super-food. | occasionally suffer from

A

At hl eteds Foot. | 6 ve al whthes, notso many diruteseado,li t a p
had my own Eureka moment é.
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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. |

have to admit it nearly slipped through our n
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 allof thegreatoppor tuni ti es are a series of
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. Here6 s how we mi ght
that conflict onto the Contradiction Matrix:
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