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‘Smart Knowledge Portals’© to Investigate Thermal Conductivity in Electronics 

and Optimise PCB Production Processes with Decision Support Systems  

Abstract 

The solution is the result of outside the box thinking, protected by trade secrets. ‘Digital 

lenses’ or ‘datascopes’ offer new instruments of investigation and are to be made available 

as Software or Platform As A Service.  

The proposal is their use for researching the physics of ultra-high and ultra-low thermal 

environments for electronics in general and PCB production processes in particular. The 

research includes heat loss and dissipation in the materials of various components, 

especially variations of graphene.  

Research with ‘software lenses’ requires combining input from sensors and images to 

support strategic management decisions in ‘smart knowledge portals’.  

1. Prototype Software as Proof of Fundamentally Innovative Concepts 

 

2. Objectives 

The proposed solution is the development of Software As A Service from sensor and 

image data for the following purposes:  

 To evaluate thermal conductivity and resistivity with new ‘pixel accuracy’ on-

screen so that new standards for the properties of materials can be established, 

particularly relating to those of graphene and to discover graphene-like materials; 

 To monitor heat processes from strategically placed sensor data over short, 

medium and long time scales, to decide about the most effective and cost 

efficient changes in production processes; 

 To investigate heat loss and dissipation qualities of thermal interface materials 

from microscopic image data at nanoscale and below, to benefit not only the 

Seeker but industry and academia as a whole;  

 
  

Uniquely designed ‘Visual Data Intelligence’ software shows multi-dimensional data  

along a ‘visual z’-axis - with new parameters for visual and numeric comparisons. 
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 To examine the effects of different heat environments on the available data, so 

that a better understanding of electric and electronic thermal conductivity can 

optimise the quality of components in PCB production processes;  

 To refine on-screen metrics such that new techniques for measuring the 

contributors to thermal conductivity and resistivity combine the best of sensor and 

image technologies. 

The Solver offers new software methods to visualise multi-dimensional and image data – 

independent not only of scale but also of application. The Solver proposes to combine 

these two generic methods specifically to investigate heat loss and dissipation, to 

support management in prioritising and optimising changes in PCB production.  

The solution offers a step change and paradigm shift rather than incremental innovation. 

The Solver is therefore keen on highlighting the potential for both business and research 

purposes. Collaboration with a strong Fortune 500 player is thus welcome for best 

strategic marketing impact.  

 

3. Sensor Data for Monitoring Heat Loss and Dissipation  

The strength of the visualisation of multi-dimensional data with more depth and detail 

includes a forecasting mechanism for short, medium and long time periods, relative to the 

time interval of the input: 

 The time interval of the input data determines output intervals; 

 The length of short, medium and long periods is determined by the input interval and 

can vary in real time;  

 The system learns from historic input and can develop data-specific models for the 

loss and dissipation of heat in different physical environments.  

Modelling loss and dissipation on-screen can thus be combined with monitoring the trends of 

critical time dependent data processes in novel ways.  

 Decisions depend upon the choice of sensor technologies, the thermal conductivity of 

their materials, their thermal environment for capturing data and the choice of time 

intervals for recording.  

 Expert users embed their subject knowledge such that less skilled users operate the 

monitoring system to produce executive summary reports over all data gathered.  

 

4. Image Data to Assess Thermal Conductivity of Materials for Electric and Electronic 

Purposes 

The availability of microscopy will determine the development of smart knowledge portals.  
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By combining new ways of layering multi-dimensional sensor data and the innovative re-

visualisation of microscopic images at nanoscale and below, new insights into heat loss 

and dissipation can be gained in ‘visual and metric 3D’. This leads to gradually and 

strategically changing PCB manufacturing process based on the ‘pixel accuracy’ with 

which data and images are viewed.  

The concept of ‘Smart Knowledge Portals’ is based on the experience of specifying and 

testing prototype software that expresses fundamentally new mathematical SPACES and 

TRANSFORMATIONS. They are the result of many years of independent and private 

research and kept as trade secrets.  

‘Visualising the invisible’ and ‘measuring the immeasurable’ on screen – without physical 

measuring instruments – is the fundamental innovation for the proposed solution.  

Assessing the numerical and metric qualities of graphene as the ‘physical yardstick’ for 

nano-materials in ‘visual and metric 3D’ will be the first step for bridging physics and 

mathematics via on-screen and on-line metrology.  

 

  

 
  

A bonded 200 nm wafer pair  

re-visualized with prototype 

software. 

The re-visualization of  

an integrated circuit image 

to improve optical analysis. 

Graphite re-visualized with 

scale indicator of 0.5 nm 

for research into materials. 

Prototype software re-visualises the above images below to show more depth and more detail –  

a first step for input from expert users to create vocabularies of measuring units.  

The second step is the agreement on standard and reference values  

accumulated from large quantities of data.  

Automating high throughput produces executive summaries to support decision making. 
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 Decisions hinge upon access to microscopy, the choice of microscope, the resolution 

and thus the scale of investigation, besides the choice and number of materials to be 

investigated, starting with graphene.  

 Research results will lead to the quantification of qualities and properties of materials, 

especially graphene-like, but hitherto not available. The uncertainties and 

probabilities related to conventional measuring techniques are replaced by the ‘pixel 

accuracy’ with which software parameters operate ‘digital lenses’. 

 
5. The Forecasting Method as Proof of On-Screen Measuring Concepts 

 

The prototype software has been called the most important work since relativity theory.  

When asked why, Richard Brooks, Professor of mathematics, physics and computing, said 

“it’s about understanding number.”  

In the philosophical context of science, the Solver confirms Pythagoras’ “Everything is 

Number.” The proposed solution also confirms what Einstein is quoted for:  

As far as the laws of mathematics refer to reality, they are not certain;  

and as far as they are certain, they do not refer to reality. 

The data and sensor image as the basis for investigating reality on-screen will add certainty 

and credibility to scientific research.  

The solution would be a joint business venture as an alternative to external funding sources.  

This Challenge by a Fortune 500 Seeker will hopefully lead to a fundamental breakthrough 

for PCB materials and processes in 2014! 

  

Yellow dots are input for blue dots as output.  

The method does not know  

about mathematical functions.  

It is based on number theory and geometry. 

This screenshot shows forecasts in 12 dimensions. 

The data is chosen purely to prove mathematical 

concepts that need to be expressed in software.  

The forecasting algorithm is based on the understanding of visualising movement and change on-screen,  

rather than measuring time in physical space.  


