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APPLICATIONS EN ENVIRONNENMENTS SEVERES
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FEUILLE DE ROUTE COMIPOSANTS

Silicium
FPGAULTRA 7
Chiplet, UDSM
GaN/SiC Puissance

Convertisseurs A/D

Photonique

Cellules Solaires

Détecteurs

Assemblage & PCB
SiP 2.5D/3D
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LOI DE NIOORE

More than MOORE diversification
Analog/RF Passives HV power Sensors MEMS  RFID/NFC

130 nm

90 nm

65 nm

45 nm

Information processing
Digital content

32 nm

System on chip

22 nm

baseline CMOS: CPU, memory, logic

More MOORE miniaturization

7 nm
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LA LOI DE MIOORE RALENTI

Density

Slow-down of new technologies introduction
Slow down of shrinking for analog and SRAM versus logic

X8 —

[9] F.Clermidy: h

MOORE’S LAW SLOWS WHILE COSTS CONTINUE TO INCREASE

4,00

3.00

2.00

Normalized Cost/yielded mm

1.00

INCREASING DIE SIZES ARE ECONOMICALLY PROBLEMATIC

©OM PLENALY SESSION | DICEMBER 1037

45nm

At [EDM 2017, AMD CEO Dr. Lisa Su reported cost per yielded mm? for a 250 mm? die.

Cost per Yielded mm? for a 250mm? Die

32nm 28nm 20nm  14/16nm 7nm

w AMDD1

- Partitionnement Chiplet & Intégration hétérogene
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UN DIFFERENTIATEUR DE COMPETITIVITE:
LA TECHNO UDSM (ULTRA DEEP SUB-MICRON)

Qe i,
S Déterminant: Finesse de gravure en nm

Impacte directement le noeud technologlque & Dimensions

Transistor

" Performance
. Consommation

1 wafer
(issu d’un run de fonderie)

*plus de 1000 fois plus petit qu’un cheveu..
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MICROELECTRONIQUE D'AUJOURD HUI ET DE
DENMAIN

Solid state Non volatile Storage
* 3D Flash NAND

* Phase-change RAM / PRAM

* Ferroelectric RAM / FeERAM

® Magnetoresistive RAM / MRAM

® Conductive Bridge RAM (CB-RAM)

Source : ST Microelectronics

FD-SOI Transistor

Advanced FET transistors

®* FinFET

® FD-SOl transistor

° GAA Transistor (Gate All Around)
*  Multi-Bridge-Channel FET (MBCFET — Samsung) FinFET Transistor
*  Ribbon FET (Intel)
*  Vertical FET (VFET)

Samsung MBCFET

Chiplet
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EVOLUTION DES ASSEMBLAGES

ADVANCED PACKAGING ERA
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Flip Chip
Organic &
Flip Chip Multi Chip Pkg

Ceramic

Leadframe/
Wirebond =t

Time
'ackage main function: ' Added package value: |
‘provide power and signaling from mrotherboard to die high density interconnects that enable larger die complexes from multiple process nodes
Assembly Test Technology Development m
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ASSEMBLAGE HETEROGENE

INTEL" CORE™ PROCESSORS WITH INTEL™ HYBRID TECHNOLOGY

FIRST HYBRID X86 ARCHITECTURE WITH FOVEROS

On Package Memory wpaxror Ry
for small form factors POP Memory .

P1274 - 10nm compute die | P1274 Compute CPU, GFx, Display, IPU, Cache, MC

SIESRASTRSFITRIRIIITIINIT
P1222 - low cost, low I I $222l0 SoC Basqu ‘ 1/O, Security, ISH, EClite

leakage process for

- - - -
base die = = =

Package

LR

FOVERDS PACKAGING

Enabling Ultra Mobile Form Factor

(12mm x 12mm x Tmm) source Intel

e HE=BUMPS: UM PILC!

Processor die (compute)

¢ & —— &Interposordh( base)

System Plus Consulting

DRAM stack: CMOS 1Snm DRAM
PoP: 3-layer PCB substrate

Top die: FinFET 10nm 13ML

3D integration: Foveros
Bottom die: FinFET 22nm 11IML

Package: 4-layer PCB substrate
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DEFAILLANCES

QUALITE

ROBUSTESSE

REPORT SUR CARTE

REGLEMENTATION
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ENVIRONNENMENT SPATIAL

Radiation belts Solar events Cosmic rays
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LOW EARTH ORBIT IN-FLIGHT FEEDBACK
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CONSEQUENCES :.. TO DEADLY
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. PRARE / ERS-1 instrument loss
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UALIFICATION

European Space Components Coordination

ISO 16750

Automotive Electronics Council

Component Technical Committee

S

- Besoins de standards adaptés au nouvelles technologies :
GaN de Puissance, SiC, UDSM, Intégration 3D
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ENJEUX FIABILITE DE DEMAIN

CONNAISSANCE DES STANDARDS DE ESSAIS ACCELERES FIABILITE PREDICTIVE
TECHNOLOGIES QUALIFICATION

Mécanisme de défaillances

Facteurs d’accélération
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merci pour votre ecoute !
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