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Motivation

Persson et al

100 nm 1 μm

25 μm

NW structure
• Electrostatic scaling advantageous

• Can be grown on Si with a thin buffer
InAs

• High νinj at low VDS
• High frequency, low power applications

• Formation of excellent ohmic contact

• High current density for thin channels
• 15 nm InAs NW FET: 1.23 mS/μm (cirumference norm.) 

and 140 mV/decade at VDS = 0.5 V†

†) A. Dey et al., IEEE Electron Device Lett., vol. 33, no. 6, pp. 791-793, Jun 2012
‡) D.-H. Kim, et al., IEDM 2009, vol., no., pp. 35.4.1 - 35.4.4, 7-9 Dec. 2009.
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Growth

W = nNWπD

nNW = 20
D = 50-15 nm

Seed

Particle size
Particle placement

…and the rest is conventional top down. 
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Single NW Performance
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State of the Art Technologies @ VDS = 0.5 V

†) K.-M. Persson, et al., IEEE Device Research Conference (DRC), 2012, vol., no., pp. 195-196, 18-20 June 2012.
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†) K. Jansson, et al., IEEE Trans. Electron Devices., vol. 59, no. 9, pp. 2375–2382, Sep. 2012.



Nanowire Roadmap
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Packing NWs more dense reduces fringing capacitance

Intrinsic perfomance taken from physical simulations made with Tight Binding

†) K. Jansson, et al., IEEE Trans. Electron Devices., vol. 59, no. 9, pp. 2375–2382, Sep. 2012.
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†) K. Jansson, et al., IEEE Trans. Electron Devices., vol. 59, no. 9, pp. 2375–2382, Sep. 2012.
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†) K. Jansson, et al., IEEE Trans. Electron Devices., vol. 59, no. 9, pp. 2375–2382, Sep. 2012.
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†) K. Jansson, et al., IEEE Trans. Electron Devices., vol. 59, no. 9, pp. 2375–2382, Sep. 2012.



VS Model
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Virtual Source Semianalytical Compact Modeling

Drift and ballistic transport

Fitted parameters
• μlow-field
• Rseries
• n·VThermal
• νinj

A. Khakifirooz et al., IEEE Trans. Electron Devices,  vol. 56 , no. 8, pp. 1674-1680, Aug 2009

Cadence simulation can be performed with coherent intrinsic Cgg
computation using an analytical derivative of above expression



NW Spacing
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Cgg,ext sets lower limit for number of parallel NWs

Large impact of NW spacing

Cgg,ext > 5 fF/μm for 192 NWs



Conclusions

Persson et al

RF Performance
• High frequency 1 dB BW at low power

• Terahertz operation

Down the Road
• NW roadmap suggest packing arrays tight will decrease 

Cgg,ext, making Cgg,tot competative with CMOS 

• Scaling will further enhance III-V performance as ballistic 
transport is ruled by vinj


