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Non Conventional
Technology for
Advanced CMOS and
Enhanced Functionalities
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Non-conventional technology

» Objective: To enhance CMOS core and develop advanced
functions based on non-conventional technology

More-Moore = Metallic (Schottky) source/drain MOSFET
= Nanowire-based MOSFETs

More-than-Moore = VLS growth of Si blades for smart BEOL
= Nanowires for gas detection

Much-More-than- = Non conventional thermoelectrics
Moore = High-performance (HF) flexible electronics

Si(vLs)

Silicon Nanowires MOSFETSs for high
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Integrated Circuit Design for Communications

0 Toleverage digital processing
for RF front-ends
0 Advanced CMOS technology
nodes
— 90nm down to 28nm nodes
0 Objectives
~ Higher level of integration
— Reduced power consumption
~ Higher configurability
~ Higher throughput

o Digital RFtransmlﬂnrs

— Digital RF based on delt: i

— Wideband digital power amplifier usmg multi- rate processing
0 Low-pi mmwW

- 10 GS/s digital ing filter for 60 GHZ

— 10 Gb/s adaptive 60 GHz baseband
a THzimagers
— Kpixel THz CMOS video camera

10GS/s Digital Oversampling Filter $
for 60GHz Transmitters L B

Q2.5 GHz bandwidth

(4x oversampling)
Q 7-bit 18t order filter
00.12 mm?2 65 nm CMOS
0400 MW @ 9.6 GHz (meas.)

Digital 60GHz transmitter architecture

pueqaseg [eusiq

lwmw’ it " g
BB output Filter output

Highest speed digital baseband filter in 65nm CMOS  IEEE JSSCvol 47 no.7 (2013)
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.~ 045 mW > 4.5 pJ/bit efficiency
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Strategy: past, present and future
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Emerging project

Flexible electronics: high-performance, low
power, heterogeneous

Micto/Nano integrated senso™®

Metallic Schottky source/drain ~=)) &
MOSFETs SETAns

Material engineering Device integration
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Characterization/model State-of-the-art ol .
3 E I S I Fdji + » 23 Conferences
= * 8Invited talks
= 4patents
» 2Book chapters
= 3PhD thesis

Follow-up: 2 PhD thesis
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Book chapter Springer.in press (2014)

Digital RF Transmitters based on
Delta-sigma Modulation
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First High-speed Digital RF Transmltter IEEE JSSCvol.44 n0.10 (2009)

Int. J. RF MCAE vol.21 no.5 (2011

10Gbls Adaptlve 60GHz Baseband
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Total ISI: 25x cursor |, .

I ‘ | Mized-signal
J Bas:
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Q Adaptive equalization for tap
amplitude, CDR and CR > BER < 1012
Q1 x1.7mm? 65 nm CMOS

(SOA : 30-40 pJbit)

IEEE JSSCvol 47 no.4 (2013)
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Confined and guided VLS growth of
silicon (SOI-like) nanoribbons

Smart-Cutreference VLS nanoblade
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Unconventional Thermoelectrics @G>

Objectives : &7\

* Silicon thermoelectrics!

«High conversion efficiency at RT  Phononic Engineering Converter
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Carnotefficiency

Conversion Efciency
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'4,’\ Membran = Thermal conductivity
| reduction by 102-10%

= Heat guiding

pitch=50 nm ; *zTupto4

diameter=17 nm

500nm
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Wideband Digital Power Amplifier using
Multi-rate Processing
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1.27 x 0.82 mm?2 65nm CMOS 100}
* 0.9-1.9 GHz center frequency .
+ 20 MHz
[ R T R T
* 17dBm output power Faauency (GH)
New concept for spurious emissions reduction IEEE RFIC 2013

Kpixel THz CMOS video camera

o s

QFeatures
- 1024 pixels
+ ST65nm CMOS
+ 80x80 pm? pixels
+ “Tech. design rules”
fully compliant
+ Hyperhemisperical
Silens
QODirect power
detection with RF
resistive self-mixing

QVideorate 25 fps
Q3dB BW
- 0.75-1THz
02.5 pyWipixel —_
Teraviewltd &
First CMOS THz video camera IEEE ISSCC 2012
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