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There was preconception that microprocessors had reached their peak in performance.  That was until Intel and IBM made innovative advancements in transistors.  A transistor is the small switch that powers computers on and off.  The new transistor, also known as the tinier transistor, is now being made of a previously unutilized metal.  It has been over four decades since any changes have been made to the transistor.  In the past, the materials contained in the transistor were silicon dioxide; this has some glass characteristics.  The new transistors are made with  “high-k materials,” which are metals such as hafnium and zirconium.  The new transistor is said to allow the microprocessor to have more power and substantially accelerates the speed.  The smaller size of the transistor will also be an additional advancement in the hardware. The implementation of the new transistor has allowed IBM to partner with Sony, Toshiba, and Advanced Micro Devices (AMD), thus creating more business for each company.  The innovative transistor is also catching the interest of cell phone and media device companies.  Intel has the competitive advantage because its transistor is already in production, and this will increase their business significantly.

The new material of the transistor improves its performance and makes it more energy efficient. This new technology includes a new manufacturing process that produces a 45-nanometer (nm) chip, which is significantly smaller than the previous 65-nm chip.  This reduction allows Intel and IBM to shrink the size of the circuitry and pack more transistors onto a single sliver of silicon at a lower cost.  The transistor will also make computers faster at playing video games, editing movies, and other tasks that require high performance.  With its new gate dielectric and metal gate, Intel claims that the transistors produces a 20-percent increase in current, which translates into a 20-percent increase in performance, and reduces the resource drain leakage by more than five times.  The chip development allows the processors to be faster and much more powerful than before, while giving off less heat, which reduces energy requirements and electricity costs.

Intel and IBM developed a new kind of transistor material called high-k.  The companies wanted to create a processor that was smaller than other chips, increase the performance of the computer, and make the unit more energy-efficient.  They have changed some of the materials in the transistor.  Usually the gate dielectric has been made up of an insulating material called silicon dioxide.  The gate dielectric helps control the flow of electrons, which turn the transistor on and off.  IBM and Intel wanted to make the transistor smaller.  This caused problems with the gate dielectric.  The silicon dioxide was put on thinner so the transistor would be smaller.  Since the layer was thin, this made the electrical current leak through the transistor and would produce excess heat and then result in poor performance of the device.

IBM and Intel found that high-k would do the same as the silicon dioxide but it could be in a thicker layer and still be the size they wanted it to be.  High-k contains the element hafnium, which reduces the current leakage.  Since both companies had to replace the gate dielectric, they had to replace the polysilicon that turned the transistor on and off.  To make the gate work, the polysilicon was replaced with a metal, but the companies will not give out the name of the metal at this time.  Adding this new transistor to the manufacturing line could be very expensive.  

Today’s microchips employ 65-nm circuitry.  The current microchip has single layers of silicon dioxide that are only five atoms thick.  This thinning insulation layer has caused some electronic leakage problems.  Hafnium is much denser than silicon and is far more powerful.  Hafnium can be layered only one molecule thick and allows for less leakage.  The development of hafnium has enabled Intel to begin work with a new 45-nm chip.  This will allow for appliances to have more capabilities and continue to become increasingly smaller.  Hafnium will solve the current leakage problem associated with the silicon-based chips.  Leakage causes battery life in electronic appliances to decrease quickly.  Eliminating this problem may allow new technologies to emerge.  Extended battery life may allow some cell phones to have movie, video games, and other battery-draining capabilities.  The use of hafnium may increase the speed of many electronic devices.  The key is the thin hafnium insulating layer that allows the channel to switch faster.  This will allow for industries to decrease the size of the device and still increase its speed.

With IBM and Intel incorporating the new transistor material high k into their microprocessors, other businesses will be forced to come up with better technology in order to compete.  This means that with increasing availability of microprocessors with high k or a new or better material on the market developed by competitors, consumers will benefit by lower prices.  Many devices using the microprocessors will be able to decrease their size because of the energy saved by using high k in transistor material.  Decreasing the energy consumption will cut down on heat produced, which will increase the life of the microprocessor and its overall performance.  Businesses that use the microprocessors with the high-k transistors will have a competitive advantage because they will be able to offer a device that is compact, energy-efficient, has a higher performance, and has a longer life.

Intel and IBM have long been gold standards in the computer industry, both in their innovation and business practices; benefiting consumers and stockholders, alike.  This latest transistor advancement will likely follow in that tradition. The energy efficiency, decreased size of the chip, and the acceleration of the transistor are a great leap forward for the industry.  The fruits of the two companies’ creative labors provide them a distinct advantage:  providing a superior product that requires reduced operational costs sets an example for other companies to admire and emulate.
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	1. 
	How does high-k use in transistor material affect other businesses?


	A.  
	Put them out of business     


	B.  
	Helps them to beat their competition 


	C.  
	Forced to develop new or better products to compete 


	D.  
	None of the above    


	2. 
	How are consumers affected by the use of high-k in transistor materials?


	A.  
	Consumers are not affected in any way     


	B.  
	Devices available for cheaper price 


	C.  
	Products have longer life 


	D.  
	Both B and C    


	1. 3.3. 2.3.
	What is the new transistor materials function?


	A.  
	Faster     


	B.  
	Smaller 


	C.  
	Energy Efficient 


	D.  
	All of the Above    


	4. 
	What two companies are the pioneers for this new technology?


	A.  
	IBM and Dell     


	B.  
	Dell & Intel 


	C.  
	IBM & Intel 


	D.  
	None of the Above 


	5. 
	What are they replacing the 65-nanometer with?


	A.  
	45-nanometer     


	B.  
	60-nanometer 


	C.  
	55-nanometer 


	D.  
	75-nanometer    


	6. 
	What metal will be used in the new transistor?


	A.  
	High-K     


	B.  
	Hafnium 


	C.  
	Information cannot be disclosed 


	D.  
	Stainless Steel    


	7. 
	What percentage will boost the transistor’s performance?


	A.  
	2%     


	B.  
	20% 


	C.  
	15% 


	D.  
	90%    


