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What is "supramolecular chemistry" relevant to this
talk?

Nanodielectrics
Monolayer transistors

Monolayer memories and switches



Or suprafolecular Cnemnsiury

"... consists in the design of systems undergoing self-organization, that is,
systems capable of spontaneously generating a well-defined supramolecular
architecture by self-assembling from their components under a given set of
conditions."

J.M. Lehn, Angew. Chem. Int. Ed. (19

SAM : self-assembled mono- or multi-layers

Intermolecular
interaction

Organic monolayer

Chemical reaction






1"t evidence of tunneling
through a fatty acid LB
monolayer sandwiched
between metal electrodes

glass slide
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fatty acid salt
monolayer

Not a recent story

Mann & Kuhn, J. Appl. Phys. (1971)
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high-k SANDs : er = 5-10
lleak = 1077 A/lcm? @ 1V
Eep =7 - 10 MV/cm
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large area capacitors @ wafer level
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Nanodielectric Structure , f*l d
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Drain current (nA)
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In the two cases, L <200 nm
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Fig. S31. Optical phetograph of a functional 15-bit SAMFET code generato
circuit combines over 300 SAMFETs.

15-bit code generator
300 SAMFETSs



Charge storage molecule

Composition determines
charge density, size, isolation,
voltage, stability (thermal and
electrical)

Principle 1 : charge storage on a redox mol

Tether
Composition determines self-
alignment site, endurance,

charge transfer rate,
e = metal, Si, SIO,, others charge retention
porphyrins
Table I: Criteria for Incorporation of Molecules in CMOS Storage Devices.
Property Implementation
Chemical stability Delocalized cationic charge
Thermal stability T secompasiion = 400°C.
Endurance =10" cycles
Read/write speed e = Wk < 10 NS

Charge retention half-life
Charge density
Self-assembly and self-alignment ati

molecules o specific substrate
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silicon oxide
silicon back gate

Conductance (nS)

InP (10-30 nm)
molecules = Co phthalocyanine

on/off = 104
retention time = 10% s



azobenzene derivative
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Thank you for your attention



