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To cope with the unacceptably high current leakage and variability,

advanced CMOS must introduce novel device architectures in particular

for ultra-low power portable applications. The ENIAC JU project
PLACES2BE is entirely devoted to the industrialization of 28nm and 20nm
Fully Depleted Silicon On Insulator technology platforms, establishing in

Europe two different sources supported by the necessary design ecosystem,

and exploring the extension to the future 14nm/10nm generations.

Objectives

Traditional planar bulk CMOS tran-
sistor architecture at present leading
edge of miniaturization is plagued by
limitations due to unacceptably high
current leakages and variability. To
cope with these intrinsic limitations
there is a need to speed up the deploy-
ment and volume manufacturing of
innovative CMOS 2X nm technologies
with the advantage of Fully Depleted
(FD) undoped channel devices. At the
moment, there are two main candidate
architectures, permitting Fully Deple-
ted undoped channel devices. The first
architecture is the 3D FINFET, which
uses a gate surrounding the fully de-
pleted channel fin; the second one is
the 2D FD Silicon on Insulator (FDSOI)
transistor.

The FD Silicon on Insulator (FDSOI)
transistor architecture offers a distinct
advantage, especially for the Ultra-
Low Power applications. FDSOI can
be configured to enable a high range
Forward and Reverse Body Bias (FBB/
RBB), which allows dynamic adjust-

ment of the High Performance / Low
Power trade-off of a running circuit or
portion of circuit. This unique possibi-
lity allows switching from Low Power
(LP) to High Performance (HP) modes
only when requested and to minimize
the overall power consumption which
is now the blocking factor for the conti-
nuous integration of new functions in
battery powered handheld devices..
PLACES2BE is entirely devoted to the
FDSOI technology and design deploy-
ment in Europe.

The main goal of this project is the in-
dustrialization of 28/20nm Fully De-
pleted (FD) Silicon On Insulator (SOI)
technology platforms, enabling 2 dif-
ferent sources in 2 different European
countries. The project also plans to es-
tablish and reinforce a design ecosys-
tem in Europe using these platforms.
Last, it will explore extension towards
FD devices at gate length of 14/10nm
to continue the evolution toward more
efficient technologies.



Work and consortium
PLACES2BE aims at introducing the
FDSOI technology for the first time in
mainstream digital CMOS for consu-
mer applications, in the Internet multi-
media communication field and other
applications requiring highly energy
efficient digital electronics, such as
mixed signal applications addressing
wider range of societal needs. PLA-
CES2BE will also exploit the capabilities
of the FDSOI advanced CMOS techno-
logies for RF and AMS designs.

This project will achieve the following

breakthroughs:

* First 28 nm and then 20 nm FDSOI
capacity installed in the World

* First 20 nm CMOS capacity instal-
led in Europe

e Offer of wide dynamic range with
the most energy efficient techno-
logies: able to address both low
power and high performance ap-
plications

* The 28 nm (respectively 20 nm) FD-
SOI technology should be able to
offer 20% performance (speed) im-
provementover its bulk counterpart
at nominal voltage, a wider voltage
range operation around 0.4 to 1.2
V with up to a 10x speed boost at
0.4V, as well as a greatly enhanced
energy efficiency from 20% in the
high operating voltage range to a
factor of 2.5 (250%) in the lower
operating voltage range.

» Offer the capability to dynamically
adjust the devices performance /
power trade-off thanks to the back
biasing feature.

For achieving success the project will

implement a number of activities in

parallel and will be carried by a large

project consortium expanded to in-

clude all necessary competencies and

contributions:

* Technology Robustness

* Multiple source enablement

* Technology Design enablement

 State of the art demonstrators and
prototypes

* Reliability of technology and of
design

* Forward looking studies to pre-
pare the next technology nodes
(14/10nm)

Impact
The expected impact of the proposed
innovation deployed in PLACES2BE
will be
» Strengthening the nanoelectronics
manufacturing capabilities in Eu-
rope.
* Reinforcing the European IP and Fa-
bless ecosystem.
 Solidifyingtherelationship between
industry and academia throughout
Europe.
PLACES2BE Pilot line aims at imple-
menting 2 physical PLACES where
those innovations can be industriali-
zed, benefiting the whole value chain:
from device physics, to equipment as-
sessment, technology development,
modelling, CAD tools, design, and ap-
plications. PLACES2BE is therefore also
a distributed research infrastructure in
the nanoCMOS domain. Beyond the
direct impact induced by the material
and intellectual investment, it will po-
sitively impact the whole value chain
of digital electronics in Europe.
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The ENIAC Joint Undertaking, set up in February 2008, co-ordinates European
nanoelectronics research activities through competitive calls for proposals. It takes

ENIAC Joint Undertaking * Brussels * Belgium
Tel: +32 2 221 81 02 « email: eniac@eniac.europa.eu * website: www.eniac.eu

public-private partnerships to the next level, bringing together the ENIAC member
states, the European Commission and AENEAS, the association of R&D actors in this
field, to foster growth and reinforce sustainable European competitiveness.

Details correct at time of print but subject to possible change. Updates will be
included in the project summary at the end of the project.



