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Historical FET 

Patent (1928) 

J. E. Lilienfeld 
 (Poland, 1882-1963) 

Transistor is built on a 

thin Si Film supported by 

an Insulating Substrate. 

Unfortunately, No Evidence that this device was build and worked. 
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Nobel Prize in Physics (2000), Jack Kilby,  
the invention of the integrated circuit. 

A transistor and other components on a slice of germanium,  
7/16-by-1/16-inches in size. (1958) 

First Integrated Circuit 
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First Planar IC (1959 R. Noyce) 
Fairchild Semiconductor 
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1971  

 10 μm Process, 

 2300 Transistors, 

 108 kHz Clock Speed, 

 4bit CPU 
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CMP: Chemical Mechanical Polishing 

( . IBM(1988)
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DRIE: Deep Reactive Ion Etching (Bosch Process, 1992)
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SmartCut (1991 : Michel. Bruel)

Layer Transfer

SOI: 

Silicon On Insulator
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SOI Pixel
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3

μ-bumps  

5 μm

T-micro



21

1. MOS

MOS : Metal Oxide Silicon 

FET : Field Effect Transistor
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MOS (Metal-Oxide-Si) Transistor

N-channel MOS (NMOS)
Gate

Source
Drain

Body (Substrate)

Source Drain

Gate

Body (Substrate)

PMOS
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Inverter 

PMOS NMOS 

CMOS Complementary Metal-Oxide-Silicon) 



25

MOS Capacitor (Vds=0) 

Accumulation (Vgs << Vth) 

Depletion (Vgs ~ Vth) 

Inversion (Vgs > Vth) 
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MOS Capacitor 

5μm

0.2μm

8 fF
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Vgs > Vth 

Linear : Vds < Vgs - Vth Saturated : Vds > Vgs - Vth 

Vgs < Vth, Cut Off Ids = 0 
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Linear Region : Vds < Vgs - Vth 

Saturated Region: Vds > Vgs - Vth 

Ids-Vds Curve 

Cut Off Region : Vgs < Vth 
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Linear Region :  
QN
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Saturated Region: 
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Transconductance 
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Sub-Threshold Region 
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Sub-Threshold Region 
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