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CNTs: Structure
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i CNTs: Properties & challenges

= Properties:
= Mechanical properties: strength, thermal conductivity
= Electrical: ballistic transport, excellent conduction properties

= Size: diameter ~ few nm, length up to several mm

= Challenges of manufacturing at large scale
= Control of electrical properties (semic. /metallic)
= Alignment and placement

= Electrical contact between CNTs and electrodes
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Analysis from a
i dependability viewpoint
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‘L Electronic devices with CNTs

s Electric wires - excellent conductors
= CNT-FET - size, gate control, speed
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Fault models at logic level

‘L Example: NOT gate
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Fault models at logic level
Example: AND-OR-INVERTED gate
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Fault models at logic level
Example: Intramolecular NOT gate
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Fault models at logic level
‘L Example: NVRAM
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Manufacturing defects
and fault models
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Fault Models at
logic level
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Conclusions

Manufacturing defects

= Similar to SiNWs: Open, poor contacts, erroneous doping, and open/short crosspoints

= More specific, frequent and troublesome: Conducting (metallic), misaligned/miss-positioned, and

parametric variation of the CNTFET channel

Fault models at transistor level

=  Structural similarity to MOSFET transistors, Electronic charge-based devices > Well-known stuck-on,

stuck-off and delay

Fault models at logic level

= CNT-based logic circuits present NMOS- or CMOS-like structures - Traditional stuck-at (0/1), delay,

high-impedance and indetermination:

= Some unusual fault models: Change of logic function, Inverter with 2 P-CNTFETSs, Loss of memory

behaviour in SRAM cells
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‘L Any question?

Thank you for
paying attention!
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