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Research & Development  Projects

· Doping of paraylene dimers in the gaseous phase with light sensitive materials to produce light emitting coatings when deposited in vacuum at sub-microns layers. Paraylene Passivation for electronic Devices

· APT/APF Technology (Pressure sensitive adhesives Development & Technology for micro-electronic components assembly work.

· Non Wetting Coatings- For protection of micro-electronic components.

· Excimer Laser Ablation -Sub micron Coatings in contact with Plastic and metallic film substrates.

· Hot melt adhesives and Conformal Aqueous Coatings. -Formulating and applications.

· Manipulation of Conductivity of Aqueous Inks / Conductive Inks in different print and graphic arts applications. .

· Actuation Consistency of piezo –devices using ceramic filled Epoxies to mimic ceramics interfaces.

· Thermodynamics in the curing of adhesives and cure adhesives to improve assembly of piezo- ceramic wafers.

· Materials Compatibility- selection of materials for Inkjet Printhead architecture.

· Development and construction of electrode structures and their combinations to improve corrosion resistance in aqueous media in the presence of an electric field and the operation of such devices at very high frequencies.

           Filler Engineering

· Incorporation of selected nano-particles into structural adhesives in the building of Microsystems in device fabrication. These nano scale fillers were incorporated into epoxies, silicones, modified acrylics, polyurethane and other lacquers to achieve the following characteristics:

· Modelling Optical, Mechanical, Electrical and Thermal properties all specific to the device performance.

· Evaluating the combination parameters of properties is requiring for optimum performances in service.

· The filler level, size, shape, packing efficiency and particle size distributions -Factors that will modify the homogeneity nature of coatings and adhesives.

· The formulation of these materials and their testing has revealed some application in etching and the building of actuators for actuation.

· The etching and patterning work using Nd.Yag laser has given data micro machining to the sub micron and nanometer level is possible in achieving surfaces required for further fabrication work.

· The reinforce adhesives were also characterised by their resonant behaviour 

· Under controlled applied electric field.

· (2) Investigation - Methods of application of Passivants.

· For organic polymers –spin coatings

· For organic gases (dimers)-Vacuum deposition and Diffusion.

· The two methods will be compared to the CVD, PVD, in terms of capital investment and the consistency in the application of the films.

· A summary will be made on how electrode less plating can be used as a very effective way deposition of electrode mixtures for device fabrication. 

· Surface modification of Polyimide films to improve adhesion to a range of Teflon based coatings for IC and HD IC device fabrication

· The use of filler technology to modify physical properties of nanoscale and amstrong coatings in the growth of dielectric layers on etched silicon and other semiconductor wafers.

· (4) Investigate the use of Excimer laser ablation methods to create uniform patterns on organic films to aid adhesion to other layers via spin coatings.

· The method will be deemed to allow the thermal and chemical management of device fabrication by eliminating the procedures required by PVD and CVD methods employed for the deposition of thin films.

· July 1995- May 1996 U.K., Japan, Switzerland

· Formed Rapid reaction Production Ltd.

· Worked as a contractor on the formulating and blending of thermoplastic and thermoset polymers for spin coating onto ceramic wafers.

· Layers of coatings were also built on GaA, Si and PZT in nanometer thickness and a test developed to test the interlayer adhesion when these layers were temperature cycled.

· Developed and tested with polymer resin blends to improve chemical compatibility in different fluids environment.

· Developed non-destructive testing methods to check pinholes in transparent and opaque coatings in thin films.

· May 1996  ---- Oct 1996—Standard Products Huntingdon UK, - Contractor

· Developed efficient and novel elastomer formulations for Injection moulding of automotive components.

· Carried out surface Analysis of Plastic extrusions used for noise and vibration reduction in the development test vehicles in the Germany, USA and Japan.

· Developed and built a pilot coating line for the application of anti slip powder and aqueous coatings onto extruded and injection moulded components.

· IR sources were used in the curing procedure to achieve complete drying.

· 1992---- 1995, Rollin SA, Alsace, France

· Worked on a range of photo-initiators an UV curing sources and their influences on lacquers used in the coating of plastic films, steel and aluminum sheets.

· *Improvement in adhesion assessed by peel strength measurements

· *The relationship between shore hardness and photopolymer printing plates.

· *Investigated the reduction of tacky printing plates in the presence of a solution of myristic acid.

· *Products from the project were sold and used worldwide.

· Had a window of opportunity to establish the protocols required in implementing the tools in R&D, Technical and Engineering Projects.

· Awarded and named by Xaar PLC as the employee of the year 1997 for my innovative work in developing a non wetting surface for a nozzle plate used in the drop -on- demand Inkjet printing. A number of patents have been filed in this area. 
· Used the fluoropolymer chemistry and the physical and chemical

     Properties of Teflon with low dielectric constant as well as the inert 

     Characteristics of the Teflon for this research and development work.
The low surface energy properties of Teflon in submicron thin films enable ink droplets to drain from the surface of cartridges and maintaining a clean nozzle plate.  The inert nature of the coating meant that there was no chemical attack by the inks on the Teflon coating and the low dielectric constant ensure that electric fields did not affect the flight of the inkjets during printing of photo- realistic images.

· The problems solve were:

· Printing images are not affected by satellite ink droplets hence a dramatic improvement of print quality.

· Maintainance time is greatly reduced.

· Increase in the speed of printing.

· Ink drying at nozzles completely eliminated.

· Lifetime of printhead improved by 100%.

Water borne radiation curable inks have been successfully developed for flexography and gravure applications. Most challenging aspects of these formulations are improving the shelf life stability. The balance of electric charge of the various formulations components and the final pH of the ink can be challenging.

With UV curable acrylates, this is made difficult since the most conventional waterborne pigment dispersions are formulated in the basic pH range.

In this range water-soluble acrylate materials are susceptible to hydrolysis.

Drastic viscosity changes results, pigment dispersion become unstable resulting in flocculation and in turn a thixotropic rheology of the ink.
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