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nano-scale organic transistors

Collet, Vuillaume et al., Appl. Phys. Lett. {2000)
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top S-D contacts
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Charge storage molecule

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

electnical)
Principle 1 : charge storage on a redox molecule
Tether
Composition determines sell-
| alignment site, endurance,
charge transier rate,
Surface = metal, Si, Si0,, 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 ocarmponiion = 400°C.
Endurance =10" cycles
Read/write speed taw = Wk = 10 ns

Charge retention half-life I
Charge density =10 pCfcm? or higher
Self-assembly and self-alignment rmation of

molecules to specific substrate

W. Kuhr, Mat Res Soc (2004)
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Principle 2 : change of molecular conformation, conductance switching

diarylethene

e Rorl Rapen farm

B. Feringa et al., Adv Mater (2008)

azobenzene derivative
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LMWL, Mativetsky et al., JACS 2008
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Fig. 831, Optical phatograph of o fonciional 13-bir SAMFET code generator, The
cirenift combines over 3 SAMFETs
10-12 15-bit code generator
300 SAMFETs
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Smits et al., Nature (2008)
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Comments/Discussion:

e So far driven by academic push

 Industrial pull? Philips active on FETs

 Fexible electronics

* Integration? Several different molecules needed,
connection..?

e Design related issues?
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