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And what does – or should - the future hold?  

Peter JW Noble 
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Abstract 

History of the creation of MOS vision sensor arrays and associated 

topics and a look into the future of scientific development. This covers 

the past 50 years and endeavours to guess, or forecast where the world of 

science, electronics and derivative technologies will take the human race.  

 

My history - the creation of vision sensors from the start – the part I played 

I was educated and spent my early years in research at AEI Aldermaston, the research laboratory in private 

ownership - and later at their semiconductor plant.  

 Left school at 15 years and eight months 

 Part time education and apprenticeship from September 1956 

 Early research work on optical sensing devices such as alignment systems for power 

generating turbines. 

 Two degrees at 19 years (at what is now called City University, London, UK). Physics and 

Electronics – membership of the institutes.  

 First patent at 18 years for a microscope enhancement 

 Semiconductors, with the same company (at both Rugby and Lincoln) working on bringing 

silicon transistor technology from the USA to the UK - and then to 

Texas instruments: 

 Research work on Indium Antimonide sensors (InSb) – for a government contract.  

MOS optical detectors and arrays – the early work. 

On May 1
st
 1966 I started work at the Allen Clarke Research Laboratory (Plessey). I was recruited to head up 

a team of engineers, physicists and technicians in order to try and develop and/or create optical sensor arrays 

specifically for use in Optical Character Recognition (OCR) applications. On arrival it was clear that the 

team faced more or less a clean sheet, with a little work done on trying to see if anything could be fabricated 

which combined light sensing with circuitry on a single chip. From the outset a wide range of issues needed 

to be understood, from the sensor characteristics and optical efficiency of conversion, to the circuitry that 

would be needed to realise a usable signal. Thus the initial work was centred on establishing some basic 

parameters. A considerable number of prototypes were created, in order to establish the design criteria 

necessary for the final design of the required sensor array. The demand was for a 72 by 5 array, and with a 

photomask limit that implied a silicon chip of some 0.3 of an inch in length – or 0.75cms. The speed of 

readout was required to be 5M pixels per second per line – that is a pixel rate of 25 MHz. The fastest designs 

for Metal Oxide Semiconductor (or Silicon) (MOS) circuitry at the time were about 1MHz – which tends to 

put the specification in a contemporary context.  
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We need to consider the basics that existed for the technology at this time, and what had been achieved in 

complementary areas of silicon integrated circuits in order to judge the scale of the task! There follows a 

sample of the design parameters for the manufacturing limits that existed in 1966-69. The limits were 

imposed by the entire process being limited by the mask generation being optical, and the master being 

generated by hand, with the original design by hand drawing on a squared grid on paper. This was all in an 

era that pre-dated Computer Aided Design (CAD) systems, the use of any form of Personal Computer (PC) – 

even a simple hand held calculator did not exist that would help. When starting this work in May 1966, 

very little knowledge existed of the process and its limitations, and it wasn’t until later that this was 

defined, as can be seen below. 

So, some of the design parameters are outlined below: 

Parameters brief listing from the internal document published in 1970 (6
th
 July).  

 Design parameter or description Normal µ Minimum µ 

1 Source drain or un-associated diffusion separation 12 10 

2 Diffusion width 10 6 

3 Overlap of diffusion by gate oxide 4 4 

4 Gate oxide strip width 12 10 

5 Contact hole size 10 by 10 8 by 8 

6 Contact hole to diffusion edge separation 4 4 

7 Connected aluminium round contact hole overlap 4 4 

8 Aluminium line width 10 8 

9 Separation of aluminium lines 10 8 

10 Gate aluminium overlap with source/drain diffusion 4 4 

11 Gate aluminium overlap beyond gate oxide 4 4 

12 Bonding pad size 100 by 100 100 by 100 

13 Distance between pad edges 50 50 

14 Distance between pad and un-associated line 50 50 

15 Distance to scribing channel  50 50 

 

To give an idea of the basics for the semiconductor process the following brief list shows some parameters.  

Oxide thickness: 

 Gate oxide  0.15µ 

 Oxide over diffusion 1.2µ 

 Thick oxide  1.25µ 

 Junction depth  2.0µ 

The limitations were due to optical (wavelength) limits, mechanical step and repeat limits and the limitations 

of the mask generation technology, amongst others.  

These dimensions created a set of design limitations, which translated to about the smallest size for a two 

dimensional pixel at about 100µ for a two dimensional array and 25µ for a linear array (with circuitry both 

sides of the sensors). Now we are seeing pixel sizes of the order 1-2µ. This is approaching 10,000 times the 

density that was achieved with the earliest devices. To put this scaling into context, in my day a 16Mpixel 

device would have been the size of a large dinner plate – at least.  

In considering alternate methods of readout, the conclusion was that two main physical systems could be 

studied. With a (perfect) silicon diode, which is charged to a voltage - which then takes on the structure of a 

capacitor in parallel with a means of discharge at a rate determined by impacting photons. Thus one can 

determine the amount of light by measuring either the voltage to which capacitor has decayed, or the charge 

necessary to bring the capacitor back to the original charged voltage. The down side of the ‘recharge’ 
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method is that the charge decay is also dependant on the area of the diode, which in an array adds to the 

noise factor. With the voltage sampling mode the requirement is for more switches per pixel which affects 

the area used per pixel and thus increases the size of the array. A study of noise in arrays was published in 

October 1970 (22).  

 

The figure above is the first hand sketch of the first layout ideas for the MOS sensor, a linear array 

and an area array. This was drawn in about June 1966, and shows the fundamental way of creating 

sensor arrays. This shows the ‘active pixel’. 

The development took a number of related routes to try and understand what was possible, and a short series 

of experimental devices were used to establish the lowest light levels that could be detected. Some of this 

work was carried out at night in the open, and away from ambient artificial light. Low levels were entirely 

possible, but long integration times meant an array would only be useful for imaging stills, and video time 

frame would be long. As the possible application was military (and ‘secret’) the work was only done for a 

short period just to establish boundary conditions in practise rather than theory.  
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During this time an idea that was considered and a sample made was what the author called a charge 

shuffling device. This was a two layer aluminium structure, and the idea was developed from what was a 

‘Decatron’. This was made as a simple sample, and did show some promise, but was dropped in favour of 

the MOS work. With hindsight this was close to a Charge Coupled Device (CCD) device, but I am not 

claiming anything other than what we did and what happened.  

A number of fascinating issues occurred during the process of developing the much demanded 72 by 5 array. 

Because of the pressure, when the design was finalised, it was a chip of huge dimensions when compared to 

anything else that had been made. In order to obtain just a few samples, over 90 silicon slices were processed 

throughout a continuous working scheme that ran through a weekend. After that programme just a few slices 

had working devices, indeed, there were only two slices with a 100% performance, and on those only five 

devices worked. The technician whose role it was to cut the slice into chips, by scribing and breaking along 

the scribe line – no machines were available that we had access to anyway, took over. During the process 

broke the main working slice! I do remember he spent three days at his desk not moving, just sat and thought 

about the situation, but no-one blamed him – it was just the technology being so fragile. One was device 

rescued and shown to work – after that my memory fails as to what happened next….. but it transpired that 

the whole OCR project was dropped anyway.  

During the time at this establishment I was also involved with other projects and one I remember clearly was 

for a digital device that was designed to overcome manufacturing faults, with a Dr Igor Aleksander (12) – a 

device used as a basis for considering adaptable electronic devices – years before the microprocessor. .  

Other arrays were made successfully such as a ten by ten. For reasons best known to the company (Plessey) 

they had no concept of the future use of the technology, in fact their vision (no pun intended) was restricted 

to ‘research’ without any idea of why or what for, just obtaining government funds to provide an income. 

Thus I became disenchanted, and after asking for a transfer to marketing (the company was advertising for 

such people) I was told that I was more valuable in research. However, it has to be said that there is no point 

doing ‘research’ in the field I was working in unless there was a clear strategic goal – a concept alien to the 

powers that ran the company at the time.  

I left and took with me six others from the same company (most of whom were from my research team) and 

set up a new company, Integrated Photomatrix Ltd. (IPL) 

The IPL days:  

Set up in September 1968 it took a few weeks to locate a factory/plant and equip it with all the necessary 

equipment to allow design, diffusion, and photolithography, probe testing, encapsulation in order to provide 

a usable product. The first devices emerged in late April 1969, and a 

whole range of devices were produced, with data sheets and a sales 

team was put in place. The range of devices included light intensity 

to frequency, switching devices for street lighting control with built 

in hysteresis, simple on/off sensors all based on the MOS process. 

Linear arrays were made for use in measuring apparatus, such as 

gauging, ranging and the determination of the thickness/size of 

manufactured product whilst being made.  

During this time, the company made approaches to government 

sources of development and research funding for high technology 

companies. The application was successful and the company was 

able to continue the development of two dimensional arrays in order 

to further the understanding, design and technology. This resulted in 

the 64 by 64 array which was sufficiently high density in terms of 

pixels (4,096) to be used in a camera to produce recognisable 

monochrome moving images. A 1024 linear array was also made at 

around the same time, creating a ‘chip’ over one inch long (2.5cms).  

The 64 by 64 array  

and a 1024 linear array 
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The first working device was used in a camera and the image produced, a moving image, is shown below, 

and the person’s face is clearly recognisable. Another set up used a 1024 linear array which scanned a 

rotating image and was seen to produce accepable pictures and images of sufficient clarity and with low 

visual noise to show the potential of this method of image sensing.  

This linear scanning technique was used in the publishing industry to produce an electronic image of 

photographs – long before directly storing the image digitaly within the camera.  

The two dimensional image was used in many ways to prove a point and even a movie system was made just 

to illustrate that it could be done.  

I then set about writing a number of proposals to 

take the technology forward to usable end products, 

and a range of ideas was put forward. These 

included basic security cameras, even baby watching 

integrating the image with a TV, and some even 

more uses not envisaged at the time by anyone. This 

included the experimental use of a model helicopter 

for use as a safer way of investigating bombs and 

other dangerous sites. It should be remembered that 

model helicopters at this time were rare, and the 

experiment was carried out by the UK model 

helicopter champion builder and flyer. The concept 

had tacit government encouragement. But there was 

no funding to move forward to a usable array for 

such applications. One other idea put forward was to 

thin the silicon slice under the sensor area and allow 

the light to penetrate from the backside, which was 

proposed in order to increase pixel density. The 

technology team decided it wouldn’t be technically 

feasible in practise, yet.  

 

 

Clearly I considered the noise within the array and the issues it would raise. I do remember considering using 

a process of digitising the signal, and then storing the entire output from one scan with a uniform light level 

to use as the basis for adjusting the image having been processed from the array against the stored image.  

This would be in terms of uniformity correction as well as ‘replacing’ failed pixels by a derived image signal 

from the adjacent pixels. At the time no memory system, or analogue to digital system was possible within a 

sensible cost consideration, and the speed requirements could not have been met from contemporary 

electronics.  

I considered colour camera development, with a novel way of combining four arrays (primary colours and 

b/w for intensity), in an optical structure, and using processing electronics to produce a reasonably high 

definition image. The then majority shareholder (Muirhead - a company involved in facsimile for newspaper 

transmission) decided that we were not to pursue the ideas any further, and that included approaching any 

other possible investor, or the government for financial support. One of the Muirhead’s products was high 

resolution facsimile (used for the newpaper industry) and the company thought that by using linear arrays 

low cost facsimile could be produced. Unfortunately, the parent company decided that they could produce 

the hardware, and failed to do so, thus the application to facsimile died the death at that point.  
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Looking back over my papers and personal writing at the time, I made a number of possibly wild proposals 

and ideas for the future of the technology. Below you can see some of them reproduced word for word and 

the source shown and referenced where indicated.  

1968 - The rapid development of this field in all areas – from card reading to large self-scanning image 

detectors – will lead to the exploitation of the basic techniques in presently un-thought of areas. Atalla’s 

recently expressed sentiments are entirely right in that we now have a technique which we all must use our 

imaginations to exploit. To consider these techniques as mere replacements would be far too constricting. In 

the area of possible future developments, the combination of photodiodes with logic in a self-adapting matter 

for pattern recognition purposes is just one possibility. (19) 

1967 - Quite apart from their uses in outside broadcasting and in television studios, the miniature cameras 

could open the way to ‘bugging’ for vision as well as sound. (26, 27) 

1970 - ……….. as well as the biggest goal of all – the solid state vidicon. (21)  

There was no mention of the mobile phone application, because this was 15 years before the mobile phone 

came into existence! 

I could not see a way to finance the development and companies, and especially government sources at the 

time simply did not see a future for the technology beyond what was already done. The problem within the 

UK at the time was short term tactics, rather than long term strategy. Putting this another way, the UK and 

the scientists and technologists are supreme in creativity, but poor to develop medium or long term strategy. 

This goes a long way to explain why so many large companies disappeared in the decades during and after 

this time, simply overtaken by the technology and companies that invested for the future. The UK is very 

slowly overcoming this malaise and there are some good signs of the process from creation, invention and 

development to real production.  

At this point I was headhunted to run a company designing and making various sensor systems. The 

company concentrated on sensors for flow and depth in liquids, then in 1976 I went into consultancy 

working on forecasting of technology and trends. This included a period of two years as the main creator of 

an automatic (robotic) machine for the assembly of printed circuit boards. This had a number of novel 

features – including a MOS position sensing array - and the machines were sold for a time to the medium 

sized production companies. The array signal used an averaging process between adjacent pixels, in order to 

make use of pixels between ON and OFF – and by averaging an accuracy of better than 12µ (0.0005 inches) 

was achieved. The accuracy was necessary to enable the insertion of component wires within the printed 

circuit board hole.  

Forecasting continued for some years, working not only for the various companies specialising in the 

provision of forecast reports such as Frost and Sullivan, as well as company specific research for a number of 

well-known companies such as Philips for example. One area of obvious (rather than inventive) technology 

was written about and rather looked down on – not because it was wrong, but because it forecast the loss of a 

lot of business! At that time offices were equipped with a photocopier, printer, facsimile machine, and for 

some a scanner. All were separate machines, and it was obvious that all could be combined in one machine – 

but by doing so much business would be lost by manufacturers to the new type of competition. It wasn’t long 

before a combined machine was produced and now on my personal desk is a scanner, printer (photographic 

quality), and facsimile (albeit now very rarely used), copier and OCR reader – all for about $200.  

One amusing incident was when a report was published on the future of electronic production, and one well 

known company person called me to say it was rubbish. Five years later he had to good grace to admit he 

was wrong and apologised! The advantage of being a real consultant with a free hand is to be able to say 

exactly how it is, and forecast the future, without any political infighting. Companies did use me for a 

number of projects at international board level – and much of the analysis involved financial considerations, 
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national interests and attitudes, technology forecasts all linked to the internal national trends – to say nothing 

of the costs of shipments and paperwork!  

One interesting issue came up five years ago. I was contacted by a firm of lawyers who had a client being 

sued for breach of patent (ironically from Los Angeles and the call came five minutes after arriving home 

having flown in from Los Angeles!) I agreed to act for the firm as an expert witness, and studied the patent. 

The patent was issued eight years after I had published the self-same process of scanning arrays. I was able 

to delve into my records and found my original hand drawn sketches, as well as a number of published 

articles. As the lawyer said, it was the strongest defence they had ever had when I visited them in Los 

Angeles with the papers and a CD with the evidence!  

Desires and the future – looking over the horizon. 

I would have liked have been able to provide artificial eyes for those persons with no sight when I was 

working in the field all those years ago. We can certainly make the eye itself, and with today’s technology 

we can produce an output in almost any electronic signal format, but getting that into the brain is where the 

task becomes very difficult, close to impossible with today’s understanding. Maybe the glimmer of an idea is 

to carry out research using stem cell technology (or DNA, or even ribosome developments) linked to a low 

level electronic signals to establish whether the cells could react to the input is a way to see if that path could 

be created – farfetched maybe, but in 1966 a flat digital colour camera with 32 Mega Pixels was also 

impossible. With convergent technology – bringing together the benefits of microelectronics such as we 

already have in units that are sensor arrays and signal processing combined with an increased knowledge of 

the nervous system could realise that goal. Our true knowledge of the nervous system is primitive and 

although there have been giant strides, they are in reality small steps in the overall scheme of things. That is 

not to denigrate the work going on, or that which has been done, it is merely to illustrate what might be done 

in the coming half century.  

I did meet a person in California (at Stanford University, Professor Linvill) on my first visit who was 

working to transcribe a video image of text into a touch matrix, and his enthusiasm was driven I understood 

by his blind daughter, but there must be better ways. 

A concept loosely linked to that idea (and not discovered by me until recently) was work and experimental 

results by Goldman and others called ‘Towards practical, high-capacity, low-maintenance information storage in 

synthesized DNA’ which appeared in Nature in February 2013. They were able to show that vast quantities of data 

could be stored and retrieved in a very small volume, far exceeding that of electronic storage. Does this show that we 

are slowly but surely developing biotechnology based techniques will take over many roles historically the 

preserve of electronics? With an almost unlimited storage capacity, and one which I see no reason could not 

be developed to store and receive data in microseconds as opposed to days as demonstrated already; the way 

is open to create a truly awesome capability. The stored data does not need any form of maintenance and 

there is no medium term loss of data – after all, DNA from creatures millions of years old is still readable.  

Even more interesting is the continued development of prosthetic items for humans replacing lost or 

damaged limbs. There is a growing understanding of human nerve signals that can be interpreted by 

electronics and put to use. And there was the case of a man whose spinal cord appears to have been partly 

repaired, thus offering the chance of walking again (although this work as published so far does need 

qualifying).  

Just maybe the world of electronics will evolve into a merged technology of biochemistry, neuroscience and 

electronics. Convergent technologies perhaps, or certainly? 

Having slowed down somewhat, I still carry out some work in the field of technology and I am writing a 

book on the possible impact on the human race of artificial intelligence incorporated within mobile robotic 

systems. Although this may appear farfetched, consider the world in 1965 – just 50 years ago when the idea 

of having a hand held phone (or wrist watch) which allowed the user to talk to and see the person at the other 
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end anywhere in the world in real time at almost no cost. And research and find any document …. we played 

a part in that achievement.  

Although there are a number of definitions of artificial intelligence, trying to write down defining parameters 

leads to a number of odd conclusions. Not least of these is that if intelligence is based on a memory system, 

with rapid recall, and an ability to relate some apparently disparate memories into a new concept. Is this the 

way to creativity? Or does it describe Google Search!  

Maybe mobile robots (or robots of all types) would be developed with a different approach to their task 

structure. If we take the animal (human) they come into the world with many abilities yet to be learned. They 

have a core – or instinct – which allows them to survive to a degree. For example a horse can walk almost 

immediately, whereas a human baby takes a year or so to do so. But all have a core, which when related to 

our present understanding of computer systems is the Basic Input/Output System (BIOS and) core software, 

all of which is written by a software designer. If the software structure (perhaps stored in DNA) was such 

that upon ‘switching it on’ it could learn from experience and adapt to the surroundings, as well as use inputs 

such as vision, touch, gravity, temperature and so on then we have a system created that is in some senses 

alive – but it is different to anything else that is ‘alive’. Unlike humans it could have extensive and global 

communications, extensive resources of knowledge and with an inbuilt highly dense and adaptable storage 

and manipulation system (brain) as well as strength. What it would not have, unless implanted from the 

outset, would be conscience! But I go too far, don’t I?  

So, in 50 years’ time, 2065, why not a robot with unlimited mobility capable of carrying out any task it can 

learn, then take matters into its own hands and start to duplicate and with multiple communication, launch a 

takeover. And it could learn to replicate its own DNA to allow the next generation to start from a better 

point. And the robot might be ahead of the game by disabling the ‘off’ switch…. The author would like to be 

around in the year 2065 to see what comes true, and whether the human race is capable of controlling its own 

destiny better than it does today.  

In my days in the first research laboratory, as a teenager, there was often far reaching discussion as to the 

destiny of the human race. There was speculation that instead of wealth, and/or inherited status, there would 

be a form of technocratic leadership, and the rest of the human race would be an underclass. There was going 

to be an ice age, there was a brain drain, and many more ideas were discussed over the morning coffee break. 

Forecasts by learned bodies often get it wrong, such as there would only be a need for three computers – in 

total. To say nothing of a forecast 30 years ago that stated categorically that there would be a maximum of 

100,000 mobile phones in the UK - ever. Now everyone has one, and some have two! The point here is that 

forecasting anything in the future is fraught with unknowns, such as a total change in technology creating a 

sea change in fundamental information. The cost of a mobile phone 30 years ago was around $1,800 in 1985 

costs, now they are effectively free with a monthly contract, or pay-to-use top up systems.  

However, I am personally not forecasting as such, I am looking forward and imagining what could well 

happen if the technological progress continues at an ever increasing rate. In doing so I take into 

consideration technology, the economic impact on the volume of production and the capital investment 

necessary. I also look laterally at everything going on in the world of technology and seek alternate 

ways of creating solutions. Are there companies or organisations  able (financially) to work on the 

basis of a ten to twenty year strategy, and also able to change course almost instantly when the 

technological environment changes without losing the long term strategic goal?  

Why not have a direct link through DNA/and using stem cells to electronics? And the reverse with 

signals into the body - such as an artificial eye.  signals into the body - such as an artificial eye.  

The only boundaries that science has to observe are those of ethics: 

 that is the greatest challenge of all 
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At great risk of leaving out names of people who worked in the field and published papers and 

documents, I would like to acknowledge the following – and in not in any particular order:  

Gene Weckler, Paul Weimer, R Dyck, M.A. Schuster, M.M. (John) Attalla, J. Brugler, J.W Horton, 

F.L.J. Sangster, M. F. (Mike) Thomsett, Ed Snow and John Rado. If I have left anyone out, then it 

is certainly not deliberate, just a failing memory and missing documents, for which I can only 

apologise.  

And to complete the picture by acknowledging my teams included the following: Peter Fry, Peter 

Hughes, Savvas Chamberlain, Eddie Tranter, Brian Crowle, and more engineers, scientists, 

technicians and operatives.  

And I should add Eric Fossum who found me over two years ago, Mike Thomsett who came over to 

the UK and we met up and talked a bit about old times in 2014, and Johannes Solhusvik who has 

been my main point of contact.  

 

Papers, reports and publications  

Peter JW Noble 

Some Papers and Books 

1. September 1960: Two dimensional read-out method for double-ended alignment device. AEI Report 

2. October 1960: A tuned amplifier for use with Optical Measuring equipment. AEI Report 

3. May 1962: A null detector for use with automatic read-out on optical alignment devices. AEI report 

and patent application. 

4. May 1962: Automatic read-out for an optical alignment device. AEI major report, also a paper for 

publication (no paper copies if it was published).  

5. August 1962: Speed control of a permanent magnet DC motor. AEI report and patent application 

(with J Dyson)  

6. December 1962 (submitted in August 1962): An image splitting microscope used as a ‘go or not go’ 

gauge. Journal of the Royal Microscopical Society, Vol. 81. Pt 2, pp95-99 with J Dyson. 

7. 1964: Electrical read-out from optical alignment devices. Journal of Scientific Instruments. With J 

Dyson.  

8. November 1966, Novel Photodiode Structures (with Cave and Williams), IEEE Conference, 

Washington 

9. 10th – 12th April 1967, Solid State Image Detectors, Proceedings of the SIRA Conference 

10. 24th-26th April 1967, Solid state detector array, Institute of Physics Conference at Malvern UK 

11. 2-4th May 1967: Light sensitive arrays based on photodiodes combined with MOS devices 

Conference on Integrated Circuits, in Eastbourne, Sussex, UK 

12. July/Aug 1967, A universally adaptable monolithic logic module (with I Aleksander) Electronic 

Communicator 

13. 5th – 8th September 1967, the buried diode and its role in detector arrays. Conference on solid state 

devices, Manchester UK 
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14. November 1967, Self-scanned silicon image detector arrays. Internal research report for Plessey 

Company Ltd 

15. November 1967, Solid state arrays at low light levels. Annual research report, Plessey Company Ltd.  

16. December 1967, Development and potential of optoelectronic techniques. Component technology 

(published by the Plessey Company Ltd) 

17. February 1968, Photodiodes in integrated circuits have integrating and logic applications. 

Electronics Communications published in Canada 

18. March 1968, Optoelectronic devices. Microelectronics, V1, No 4  

19. April 1968, Self-scanned silicon image detector arrays. Transaction of the IEEE on electron devices 

20. September 1968, A detector array for character recognition. Conference on solid state devices 

21. January 1970, Optoelectronics, Electronics Weekly,  

22. October 1970, Fixed pattern noise in photo matrices (with P Fry and R Rycroft). Journal of solid-

state circuits 

23. July/August 1978, Taking risks and spearheading product development and exploitation, Control and 

Instrumentation.  

24. March 1987, patent filed (with G Maskens) for a component insertion machine. 

25. An early mention of the work of the author was in March 1969 by KJ Dean in the Radio and 

Electronic Engineer, ‘The Development of Large Scale Integration’.  
 

Public awareness 
 

26. April 1967 in the Observer Newspaper the paper given at Eastbourne was covered as the way to a 

totally new type of camera.  

27. April 1967 a similar report appeared in the Today Newspaper.  

 

28. In addition many papers were presented at conferences during this time and not recorded, and two 

television appearances were made.   
 

Books: 

29. Light Sense – edited by Peter JW Noble – published by Integrated Photomatrix Ltd, 1974 

30. Printed Circuit Board Assembly – by PJW Noble - published by Open University Press 1989 (and 

others) 

 
Notes:  

 

The patents of products written during the period have not all been recorded. 

 

Many other papers by celebrated scientists which were written during the period have not been 

individually recorded, but I acknowledge the creativity and work of those working in the area at 

around the same time, as well as those working today whose products are outstanding.  

 
Peter JW Noble   

peter@gshow.co.uk  
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