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The Future of Micro and Nanoelectronicsin the Zero Power and Zero Variability Era and the role of Cooperations

Simon Deleonibus
CEA, LETI, MINATEC Campus, 38054 Grenoble, France Email address:_simon.deleonibus@cea.fr

The microelectronics industry is facing historicalallenges to down scale CMOS devices through #meadd for low
voltage, low power, high performance and increafigtttionalities for nomadic applications. New press laws
combined to the scaling down of CMOS based teclyyolaill emerge to enable new paths to FunctionaleDsification.
New materials and disruptive architectures, mixogjc, memories and sensors, Heterogeneous IntegralD schemes at
the Front and Back End levels, will come into plieyernational Cooperation will be a major engioeifinovation.

1. Thin Films for Nanoelectronics scaling and the usef the 3rd dimension to continue Moore’s law.
Fully Depleted CMOS devices using HiK /metal gatgcks and intentionally undoped Thin Films chanraets key to

flexible integration, continued scaling, and dewitectrostatics and drivability optimization[1]. wovoltage, Low Power
consumption circuits featuring good drivability abow Variability can be designed thanks to Multemivrapped around
nanowires[1,2]. Tunneling Field Effect TransistdiSET) with nanowires channels[2] reaching sub 60de¢/will open
the way to ultra low supply voltages(< 0.3V). Witlese architectures, nearly Zero Standby Powerbeilhn opportunity
but will request nearly Zero Variability[2]. The eiof SOI substrates based platforms[3,4] eases3thdimension
heterogeneous integration by function partitionamgl low temperature processing of new materials(iBi, IlI-V, 1D
and 2D materials, ...) without degrading their proijes(Fig.1). The 3D co-integration of Logic and Menes[2], can
increase bandwidth at low power consumption, inioedprogrammable, reconfigurable, neuromimeticitactures.

2. Interfacing the Multiphysics World by functional diversification and 3D at Wafer Level.
The connection of Nanoelectronics to the outsiddtiptwysics world requests diversified functionaii i.e. selective

sensing, actuation, imaging and displaying, powaregation through available electrical, mechanickfa narrow band
RF and High Frequency, photonic signals to addapgdications for societal needs. The Heterogenadagration of new
materials and devices within or with CMOS will régunew 3D integration schemes[2]. Si based CMOIs bvei scaled
beyond the ITRS as the System-on-Chip/Wafer Platff#](Fig. 2). New systems based on hybrid assmeiatcould be
co-integrated with or within CMOS [2] (Fig. 2). Cptex challenges will require international coopenmatbetween
Fundamental Research, Integration Institutes adddlny including Education, in the frame of innawatcampuses[6].
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Figure 2—Heterogeneous Hybrid co-Integration: a) Sistem on
Wafer[2]; b) Near- eye OLED microDisplay on CMO$ [5
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different ways: - Figure 3 MINATEC Innovation Campus in Grenoble[6]

a) Stacked nanowires ;
b)Sequential integration;
¢) NEMS and CMOS
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