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 Planar Technology
 Fabrication Methods 



Planar technology inventedPlanar technology invented
 Kilby's invention had a serious drawback, the 

individual circuit elements were connected 
together with gold wires making the circuit 
difficult to scale up to any complexity.

 By late 1958 Jean Hoerni at Fairchild had 
developed a structure with N and P junctions 
formed in silicon. Over the junctions a thin 
layer of silicon dioxide was used as an insulator 
and holes were etched open in the silicon 
dioxide to connect to the junctions. 

 In 1959, Robert Noyce also of Fairchild had 
the idea to evaporate a thin metal layer over 
the circuits created by Hoerni's process.

 The metal layer connected down to the 
junctions through the holes in the silicon 
dioxide and was then etched into a pattern to 
interconnect the circuit. Planar technology set 
the stage for complex integrated circuits and 
is the process used today. Planar  technology
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IC Fabrication Technology: History (cont.)IC Fabrication Technology: History (cont.)
 1960 - Epitaxial deposition developed 

 Bell Labs developed the technique of Epitaxial Deposition whereby a single 
crystal layer of material is deposited on a crystalline substrate. Epitaxial 
deposition is widely used in bipolar and sub-micron CMOS fabrication. 

 1960 - First MOSFET fabricated 

 Kahng at Bell Labs fabricates the first MOSFET. 

 1961 - First commercial ICs 

 Fairchild and Texas Instruments both introduce commercial ICs. 

 1962 - Transistor-Transistor Logic invented 

 1962 - Semiconductor industry surpasses $1-billion in sales 
 1963 - First MOS IC 

 RCA produces the first PMOS IC. 
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Crystalline or contaminate defects will kill the operation of an IC, so it is imperative 
that the silicon is ultra-pure. In order to create the best possible quality of silicon, a 
pure layer of silicon is grown on the raw wafer via an epitaxial growth process. This is 
known as the epi-layer. 
This layer is very thin - approximately 3 percent or less of the wafer thickness. As 
device complexity grows, the need for epi-wafers increases.
















