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Why Molecular?

Continuing minimization of silicon elements 
will not be easy or cheap
Prediction – by 2010 fabs may cost $30 to 
$50 billion
Molecular components assembled using 
simple chemistry - cheap
Most importantly: favorable operating 
attributes
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SAMFET Outline

SAM as gate insulator
– Much lower leakage currents
– Very small gate length (Lg = 25nm)

SAM as bulk material
– Bell Labs scandal
– Falsification of data
– Claims to have achieved conduction through 

SAM 

Possible charge transport problems
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Organic Gate Insulator

Insulating layer (SiO2) 
getting thinner 
SiO2 (<3nm) has high Ileak
~10-100 mA/cm2

SAM has Ileak~100 nA/cm2

At 1.9nm thickness

5 step fabrication process
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Bell Labs’ SAMFET
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Charge Transport Problem

Continuous vs. discrete energy states
Must make gap jumps
Availability of energy states

Molecule

full

empty

Energy statesgaps

EFEFenergy
metal
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Various Models

EFEF

a b

c

1 atom multiple atoms energy states
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A Downfall
Molecular devices synthesized in vats of 
chemicals will inherently have defects
– At individual molecule level, chemistry is 

prone to statistical fluctuations
Answers may lie in the field of software
– Taramac uses chips so flawed, they’re 

deemed worthless
– Assembled in crossbar architecture
– Programmed to identify and route around 

any defects
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Who’s Interested?
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