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Nanoelectronics

[ Simulation of nanoelectronic devices using in-house developed tools

(d Development of new simulation approaches for Quantum Computing

New physical effects

Material engineering [ J-

Device engineering

21 nmx 2.1 nmx 32 nm = 7000 atoms
20 orbitals for each atom

Disruptive innovation in future electronics:
« Ultra-low power devices for HPC
 Analog in-memory computing for Al

e More-than-Moore nanosensors for loT
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SiC & GaN Power Devices: the reliability chaIIengesl

Degradation issues in GaN-
Based Power HEMTs

- Incollaboration with: imec, Belgium.

 High-Voltage on-wafer and in-package
characterization

d TCAD simulations Bias Temperature Instabilities

in SiC MOSFETs

Precision

Positioner

- Investigation of new barrier
~ | materials for GaN-based HEMTs
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ARCES on-going activities in European and National Projects

R3-PowerUP: 300mm
Pilot Line for Smart _
Power and Power -
Discretes (H2020,
JTI-ECSEL)

Five2D "Five challenges
towards electronics based on
2D materials' (PRIN2017)

Ll </ .\ REACTION: first and

| Rel e B el | euRopEAnN siC eigTh
s | Inches pilOt liNe.
iREL 4.0 : Intelligent \wNiY «/  (H2020, JTI-ECSEL)
Reliability 4.0 (H2020, JTI- N

TRANSFORM:==

TRANSFORM: Trusted European
SiC Value Chain for a greener
GaNl.AP. GaN for Advanced Economy (H2020, JTI-ECSEL)

Power Applications (H2020,
JTI-ECSEL)
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Industrial Partnerships

Conductivity in the molding
compound: characterization and
modeling of charge spreading

Texas Instruments Dallas, Texas
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4- 10 kV Discrete Diodes

TCAD-based investigation on
transport properties of Diamond-
like Carbon coatings for HV-ICs
ABB Semiconductors, Switzerland

Understanding of hot-carrier
stress degradation and gate
leakage current in LDMOS devices
ARCES-STMicroelectronics Lab
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Next steps: Integrated Galvanic Isolation , l

ARCES-STMicroelectronics Joint Lab Automotive Industrial

Electric vehicles o Inverters life.augmented
Motor control Automation
= - DC-DC converter Welding
= =8 i Consumer Medical
= @ = Integrated signal and power
isolation

Digital isolator, transformer driver
IC, transformer, LDO and other LEFT DIE
discrete components TRANSMIT/RECEIVE

Induction cooking \. ./Microwave therapy
HID ballasts Electrocardiographs
Home appliance Defibrillators
RIGHT DIE
TRANSMIT/RECEIVE
~~" BOND WIRES Power

conversion ,‘} Communication
Solar inverter \. ./ Sensor
UPS system Local network
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PACKAGE to high voltage stress
MOLD COMPOUND
107 g . . . -
lunnelV —a—FExp - AC
—=— Exp-DC
PO £ N /_ trapping / ® /—\ B —~105L— Sirﬁ - AC W. Impact L]
— detrappin T LF hE — = Sim-DCW. Impact |'
e 2 - .- Sim-AC W.O. Impact X
= . [=+=8im- 0. I
— /x——ﬁ -*f—;:"“lﬂ“a k Sim - DCW.0. Impact ‘ VR
&
o —
T
2107
Be | 5
- 10°®
5 6 7 8 9

6 Oxide field (MV/cm)



.. and Integrated Electrostatic-Discharge (ESD) Protection %i Texas

INSTRUMENTS
Texas Instruments Dallas, Texas

* 50 billion devices connected to internet non-standard on-chip protection
« E dl ibiliti bini ST
ndless possibilities In combining clamps = ESD reliability challenges
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Technical Committees
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