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Invention of the Transistor 

• Vacuum tubes ruled in first half of 20th 

century Large, expensive, power-hungry, 

unreliable 

• 1947: first point contact transistor 

– John Bardeen and Walter Brattain at Bell 

Labs 

– See Crystal Fire 

 by Riordan, Hoddeson 
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A Brief History 

• 1958: First integrated 
circuit 
– Flip-flop using two 

transistors 

– Built by Jack Kilby at Texas 
Instruments 

• 2010 
– Intel Core i7 mprocessor  

• 2.3 billion transistors 

– 64 Gb Flash memory  
• > 16 billion transistors 

Courtesy Texas Instruments 

[Trinh09] 
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Fabrication & Packaging 

• Tapeout final layout 

• Fabrication 

– 6, 8, 12” wafers 

– Optimized for throughput,  

 not latency (10 weeks!) 

– Cut into individual dice 

• Packaging 

– Bond gold wires from die I/O pads to package 








































