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Watch Silicon Run and complete the blanks in the following summary:

Integrated circuits are made from silicon.  Silicon is a common element found in ________________.    It all starts with crystal growth.  A small solid piece of single crystal, called a _______________ is used to grow a larger crystal.   The larger crystals are ground to form __________________, which are then sliced into ___________________.    These form the substrates upon which integrated circuits are fabricated.   

A team designs the integrated circuit, which consists of millions of MOSFETs.  The design results in a master blueprint, which is fed into an _________________________  machine that etches the blueprint into a series of chrome-coated glass plates, called “masks.”   Most integrated circuits use _________ to _________ masks.  

In the fabrication facility, control of ____________________________ is extremely important.   All integrated circuits are fabricated using four basic techniques:

1. Formation of thin layers of _______________________________________.

2. Introduction of ________________________________________________.

3. ________________________ of a variety of insulating and conducting materials.

4. Precision ______________________________ of these layers.

The process begins with cleaning the wafers in ___________________.  Silicon dioxide is grown in a ______________________.  The silicon dioxide layer will be etched and used as a _____________________ to dope specific regions of the wafer.    The pattern for the silicon dioxide is applied through a technique called ____________________________.   This technique makes use of photoresist, which is sensitive to _________________________.   Wafers are coated with the photoresist and then placed into a stepper, which exposes the pattern across the wafer.   After development, this results in a hardened photoresist pattern on the wafer.  The wafer is than exposed to an etchant to remove exposed oxide.  Both wet and dry etchants are used.   The use of wet etchants can result in _____________________.  For critical steps, wafers are etched in a dry process called ____________________________.  

In the ______________________________, dopant ions will bombard the wafer to create doped regions.   The wafers are then to high temperatures which results in the ______________________ of the dopant ions into the substrate.   In the regions between transistors, a thick _____________________ oxide is grown using steam in order to reduce leaking between devices.   Oxide is also grown in the gate region to form the gate oxide.

Gate electrodes are made by depositing ______________________.    The source and drain regions are then created by doping.  A protective layer of oxide is then deposited and leveled using a chemical mechanical polisher.   Contact holes are opened up in the oxide in order to make contact to the source and drain regions.   _____________________ is used to fill these contact holes.    Then a layer of Al-Si alloy is used for routing the source and drain contacts.   There may be many layers of wiring depending on the complexity of the circuit.  At the end, a final layer of ____________________ is deposited to protect the circuit.  This layer is etched only in the bond pad regions, which is where the circuit will be connected to the outside world.    
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