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Thomas L. Freedman, the famous journalist has described beautifully how the Columbus searching for India described before Spanish King Ferdinand and Queen Isabells that world was indeed round has changed into flat. Friedman describes with amazing simplicity the forces that flattened the world. In Freedman’s description forces that flattened the world are :

1. Fall of Berlin Wall in 11-09-1989, which was preventing the global view.

2. The Windows – powered PC which enabled millions of individuals for the first time ever to become authors of their own content in digital form, which meant that the content could be shared far and wide. Suddenly ordinary people started getting the benefit of computing without being programmers.

3. Marriage between PC and telephone network to create global information revolution.

4. The emergence of Internet as a tool of low cost global connectivity and the magic of the concept World Wide Web, developed by British Computer scientist Tim Bernes – Lee.

5. Culture of web browsing made popular by a small company called Mountain View of California. Mountain View created the browser Netscape which went public on August 9, 1995, the world has not been the same since then.

6. Growth of Fibre Optic System to carry huge voice and data traffic.

7. New generation of Megallan – Software Pundits to create protocols that connected everyone’s machines and software applications Friedman finds six more flatteners – Uploading, Outsourcing etc. Each of this force enhanced the process of flattening the world.

I wonder why Freedman makes no reference of Silicon. On earth, silicon in the second most abundant element after oxygen. Because of its physical properties it is most suitable in two major applications in the history of mankind. For any computer big or large it is 
. If not intel there is some one who has silicon chips inside.

Check any communication link for voice or data, you find one optical fibre to carry the signal. Optical fibre is also made of silicon. The entire anatomy of ICT is based on Silicon Chips and Optical Fibres. 
Moore’s Law states that the processing power on a silicon chip doubles every 2 years while its cost falls by half. Taking the advantage of the processing power of silicon chips, electronic devices are changing the definition of life. In the genesis it is the speed of processing and transmitting the data. If processors are processing huge data, we need huge data to transmit the data streams.

Over the past 40 years, as silicon chips have become indispensable, the devices have shrunk in size, following a prediction known as Moore’s Law. First put forward by Intel co-founder Gordon Moore in 1965, it says that the number of transistors on a chip (and hence its processing power) doubles every two years while its cost falls by half. For more than four decades, Moore’s law has held in the semiconductor industry, driving incredible growth and miniaturisation.

While Moore’s Law shows no sign of showing down, some warning signals are beginning to sound. On the horizon are certain physical barriers which may prove insurmountable.

As the devices on the chips get smaller, they have become so microscopic that they have entered the realm where the laws of quantum physics dominate. For example, the extremely small devices on today’s state-of-the-art chips can encounter effects like “tunneling”. Tunneling takes place when electrons pass through a thin layer of insulators. While this may be counter-intuitive in our everyday, macroscopic world, this is allowed in the microscopic, quantum regime by the laws of quantum mechanics.

The semiconductor industry has known for a while that this would happen. In recent years, it has published a roadmap intended to drive future technology development and understand where the obstacles will be. Important areas of focus include development of new lithography tools, which are necessary to make over smaller devices, and tackling the problem of hear produced on a chip.

Currently, the circuit patterns on chips are etched using visible light, but to get to denser chips with smaller individual features, the industry will need extreme ultraviolet lithography. So far, there are no good ways to generate extreme ultraviolet light for lithographic use. Yet, the roadmap calls for extreme ultraviolet lithography to be ready by 2011 or 2012.

The biggest challenge today, however, is how to get rid of the heat generated by the millions of components on the chip. As the individual features on a chip get smaller, the resistance of the wires increases, to put it simplistically. In reality, something engineers term “gate leakage” increases, and more heat is produced. The heat generated also depends on the speed of the chip. The problem is worse in higher-speed chips that generate more heat than lower speed ones. Other challenges include how to deal with quantum effects, as they will continue to get more important in coming years.

Before another wonder of silicon – optical fibre were commercialized for transmitting of signal in telecom world, other communication media – free space web propagation in terrestrial or satellite system, copper cables, coaxial cables were getting chocked with the growing voice and data traffic in the telecom grids. This is due to bandwith limitation of this media. 

Since 1977 optical fibre transmission started playing the key role in increasing the bandwith of all telecom networks. Optical fibre is a new medium in which information – voice, data or video is transmitting through a glass or plastic fibre. Today any commercial grade fibre for telecommunication provides enormous bandwith 800 NM wave length to 1600 NM wave length with best kind of fastest processors available in electronic that total data traffic in the internet has entered zettabytes Domain. But unlike processors optical fibre technology is not likely to slip into another realm from the propagation of light by total internal reflection. Reports coming out of research laboratories do not indicate any sign change in the concept of light propagation approach. Developments being restricted mainly towards management of dispersion and structural strength of optical fibre cables. As most of the cables are exposed to outside environment including under sea condition. However, there is one development reported in the recent time in the photonic crystal fibre. This is a long thread of silicon glass with periodic array of air holes running out of its length. Light of certain length can propagate through the holes and it cannot explain in all direction because of photonic band gap. This is analogous to electronic band gap solidstate physics except that it applies to photons instead of electrons.
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