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*Molecular Memory
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*Macromolecular (Polymer)
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— FE barrier effects
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Table 1 — MOSFETs
Extending MOSFETSs
to the End of the
Roadmap

CNT FETs

Graphene nanoribbons
l1I-V Channel MOSFET}
Ge Channel MOSFETs
Nanowire FETs
Non-conventional
Geometry Devices
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Table 2- Unconventiong
FETS, Charge-based
Extended CMOS
Devices

Tunnel FET

I-MOS

Spin FET

SET

NEMS switch
Negative Cg MOSFET

<

Table 3 - Non-FET, Non
Charge-based ‘Beyond
CMOS’ devices

Collective Magnetic Devi¢
Moving domain wall devi
Atomic Switch

Molecular Switch
Pseudo-spintronic Devic
Nanomagnetic (M:QCA)
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Table 1 — MOSFETs able 2- Unconventionajif1able 3 - Non-FET, Non
Extending MOSFETs FETS, Charge-based Charge-based ‘Beyond
to the End of the Extended CMOS CMOS’ Devices
Roadmap Devices

CNT FETs Tunnel FET Collective Magnetic Devig

Graphene nanoribbons Spin Transfer Torque Log
Spin FET Moving domain wall devid

SET Pseudo-spintronic Devicé
Nanowire FETs NEMS switch Nanomagnetic (M:QCA)
Molecular Switch
Excitonic FET Atomic Switch
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ITRS ERD/ERM Memory Assessment Workshop
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2) Redox Resistive RAM
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The microelectronic landscape

More than Moore: Diversification

Non-digital content MtM ERD )

System-in-package

Information
Processing

Digital content

More Moore: Miniaturization

System-on-chip
(SoC)

Baseline CMOS: CPU, Memory, Logic

Beyond CMOS
ERD
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Emerging Research Architectures
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Emerging Research Architectures
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Fig. 1. {a) Schematic representation of a BiSFET, (b) circuit model, and
(c) interlayer current—voltage (J-V') characteristics for the BiSFET used for
SPICE simulations in this letter, with approximately balanced—the interlayer
voltage iself creates some imbalance—and unbalanced charged densities, the
latter due to a —25 mV effective gate voltage. Arrows illustrate iaverter
operation as clock voltage is ramped up as per discussion in text.
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2009 IEEE

Work in Progress— Do not publish



| CNTIZDW\T
RADLE YD

WYCNTI24 IV LEFEL=TFT

CNTIAILLEEIRIC/REA—=2F L, AR
WF1—T OEHEERESLTON/OFFEM L
Mobility: 80 cm?/Vs, SS: 140 mV/dec,
ON/OFF ~10°

Cao et al., Nature 454, 495 (2008)

FESEICKOTHT-98%FBACNTE 5
Aerosol Jet prmtmgl:cj:lo)g*&l:juyh Reprinted by permission from Macmillan

.y Publishers Ltd: Cao et al., Nature Vol.454,
MObIllty. >20 CmZ/VS, 0.495 (2008), copvriqht 2008

5-stage ring osccillators: >2.5kH [ R T O B X
@2.5V T e‘ﬁiﬂﬂ [\ '
. 20.0: Plolyimidé‘ t i %?15- é% L]
Ha et al., ACS D@t b} YOV Y
Nano 41 4388 ‘ . OO(F) ‘:‘5 v?:] T; ?0 0%—5, 1,0.115 20 25
Time (ms) Vop (V)

(2010)

Figure 4, Fivestage ion gel-gated complementary-like CNT ring oscillator with output buffer. (a) Photomicrograph ofa
p inted ri g sallt n polyimide substrate. (b) Circ td agram of the device. (c) Top panel shows the output characteris-
f device prin td n SiO; substrate with 2.3 kHz oscillation frequency at Vpp = 1.5 V; bottom panel shows the re-

ofa dv:c e printed on polyimide substrate wnthkHosIlt n freque cytVDo 25V(d)0(pmf q ncy

fucton wa of devices on polyimide (red solid circles) and SiO: (black open circles). Error bars represent one stan-
d rd devi

Reprinted with permission from Ha et al., ACS
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ss— Do not nuh ish : K )
American Chemical Society.



http://www.nature.com/nature/index.html
http://www.nature.com/nature/index.html
http://www.nature.com/nature/index.html

	無題

