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Historical Trends 
Silicon Wafer Size 

• Early Wafers - 1, 1.5, 2 
Inch Diameters 

• Wafer Size has Increased 
Steadily 

• 200 mm (8”) Wafers in 
Production 

• 300 mm (12”) Coming on 
Line Now (> 3B$/Fab) 

• 450 mm Planned 



What is Moore's Law? 
Moore’s Law is this:  

computing power tends to  

approx. double every 2 years. 



How do they make Silicon 

Wafers and Computer Chips 

Seed Silicon 

https://www.youtube.com/watch?v=aWVywhzuHnQ 

Silicon  

ingot 

https://www.youtube.com/watch?v=aWVywhzuHnQ
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Larger Wafers 
Lower Die Cost 

• Cost to Process a Wafer is 

Relatively Fixed for a Given 

Process 

• Larger Wafer Lower Cost/Die 
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Historical Trends 
Memory Density (Bits/Chip) 

• Moore’s Law - Exponential 

Increase in Chip Complexity  

 

• ISSCC Research Benchmarks 

•1967 - 64 bit Memory 

•1984 - 1Mb Memory 

•1995 - First 1 Gb Memory 
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Historical Trends 
Microprocessor Complexity (Trans./Chip) 

• ISSCC Benchmarks 

•1971 - 2000 Transistors 

•1988 - 1M Transistors 

•1998 - 100M Transistors 
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Historical Trends 
Memory Feature Size (mm) 

 

 
• Feature Size Decreases by 2X 

approximately every 5 years 

• Each New Process Generation 

Doubles Density - Reduction 

of Feature Size by 0.707 

• The Original Nanotechnology! 

• Feature size now 70-90 nm 

• Transistors Operate Normally 

to at Least 6 nm 
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Semiconductor Industry 

Roadmap - ITRS 

Each new process generation doubles chip density by scaling feature size by 0.7. 
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NMOS Transistor 

Top View and Cross-Section  
• N-Channel Metal-Oxide 

Semiconductor Transistor 

• n- and p-type 

semiconductor regions 

• Thick and thin oxides 

• Etching Openings 

• Polysilicon gate 

• Metal (Al) 

Interconnections  

Conducting 

Channel Region 
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Basic NMOS Process 
Key Steps 

•Oxidation 

•Photolithography 

•Implantation 

•Diffusion 

•Etching 

•Film Deposition 
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CMOS Technology 
N-Well Technology Cross-Section 

• Complementary Metal-
Oxide Semiconductor 
Technology 

• Dominant Technology in 
Integrated Circuits Today! 

• Requires both NMOS and 
PMOS Transistors 

Oxidation 

 

Photolithography 

 

Implantation 

 

Diffusion 

 

Etching 

 

Film Deposition 
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Bipolar Transistor 
Top View and Cross-Section 

• Bipolar Junction Transistor 
(BJT) 

• Standard Buried Collector 
Process (SBC) 

• n- and p-type semiconductor 
regions 

• Thick and thin oxides 

• Etching Openings 

• Metal (Al) Interconnections 

Active 

Transistor 

Region 
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SBC Process 
Key Steps 

•Oxidation 

•Photolithography 

•Implantation 

•Diffusion 

•Etching 

•Film Deposition 
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End of Chapter 1 


