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HAT) Ericsson Mobility Report (2021June)
HFT) Intel Architecture Day 2020 2025&FTORBL. 2030EFThLY MR
https://newsroom.intel.com/wp-content/uploads/sites/11/2020/08/
Intel-Architecture-Day-2020-Presentation-Slides.pdf
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SoC (System on Chip) 3DREEICLIEERIL

mERILESTSLogic LSIDBIEZE 1L

B TIINHEORECIGT B=HLogic LSIE. 3RTHICHEBLLTIT EAREER. #HEOTL-F-BIHBFInFETIC
ELTHEY. INHGAA (Gate all around) E5(C. CFET (complementary FET) ¢ bS5V IRYBEDIRTILAED,
SH(2. 30FE LB NS VIR EERILL. BT IENEFRINTNS,

K%2-29 IRDS2022 LogicF/\{ AO-KYyF

¥ 2 0 0 028 U 034 U

Generation G48M24 G45M20 G42M16 GA0M16/T2 G38M16/T4 G38M16/T6

Logic Node (nm) 3 2.1 1.5 10 0.7 0.5

3D Integration Stacking Stacking Stacking 3DVLSI 3DVLSI 3DVLSI

Structure FinFET GAA GAA GAA GAA-3D GAA-3D
CFET-SRAM CFET-SRAM-3D CFET-SRAM-3D CFET-SRAM-3D

£
&

FinFET—fin field-effect transistor
GAA— Gate all around

CFET—complementary FET m

ver uer

uer ger
ter ger

ter
ter
ter

ner
uer
ter

MO (nm) 24

Gate Pitch (nm) 48 40

Lg Gate Length HP (nm) 16

Lg Gate Length HD (nm) 18

Spacer width (hm) 6

Contact CD (nm) 20 18

Device lateral pitch (nm) 24 26 24 24 23 23
Lateral GAA Vertical pitch (nm) 18 16 16

Lateral GAA sheet thickness (nm) 6 6 5

Number of vertical nanosheets 3 3 4 4 4

HAT) IRDS 2022 Executive Summary (ieee.org)
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SoC (System on Chip) 3D#EEIC&EEERIL
= EE{LEK T BLogic LSIEXAEY
W LogicT N A AEVEEIBRTTEEBILNERET S,

W45 (C. NANDIE. Tiers VWO EBEEICIYSERBILERITTEY., 2021FIR7E64 - 7EREREDERE LA
THBN. 2030FEACIE1,000B LANNDOEEET-TY MIFEFENMEDH SN TN,

K3%2-30 IRDS2022 FINAAO-KYvS

EER 2021 2022 2025 2028 2031 2034 2037
Generation G51M29 G48M24 G45M20 G42M16 G40M16/T2 G38M16/T4 G38M16/T6
Logic Node (nm) 5 3 2 1.5 1.0 0.7 0.5
3D Integration Stacking Stacking Stacking 3DVLSI 3DVLSI 3DVLSI
Structure FinFET FinFET GAA GAA GAA GAA-3D GAA-3D
GAA CFET-SRAM CFET-SRAM-3D CFET-SRAM-3D CFET-SRAM-3D
Logic cell and Functional Target
MO %2 Pitch(nm) 15 12 10 8 8 8 8
Gate length(nm) 17 16 14 12 12 12 12
Lateral GAA Min, Thickness (nm) 1 3 3 4 4 4
Number of stacked tiers 1 1 1 2 4 6
Number of stacked nanosheets 1 3 3 4 4 4
Vdd 0.75 0.7 0.65 0.65 0.6 0.6 0.6
DRAM
Min half pitch(nm) 17.5 15.5 13 14 11.5 10 10
Cell size(um?2) 0.00184 0.00165 0.00118 0.00085 0.00062 0.00042 0.00025
Strong node cell capacitor Voltage(V) 0.5 0.45 0.45 043 04 04 04
NAND
2D NAND ¥z pitch(nm) 15 15 15 15 15 15 15
Density(3D)commercialized) 1T 1.3T 2.6T 4T 6T 8T 12T
Max bit/cell 2,4 4 5 5 6 6 6
3D NAND Max number of layers 64-97 128-192 256-384 384-576 [ 576-768 768-1024 1024-1536 ]

HAT) IRDS 2022 Executive Summary (ieee.org)
https://irds.ieee.org/editions/2022/executive-summary
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ECTCOFREFHTop10IC(IHALZEEL L, TOPIOLIAIC 2 BlFEHABZDH,

B%2-41 ECTC2022 HFRmIXIHFHB LI
TEH HE
1 BHE Samsung Electronics 20
2 US IBM 15
3 SINGAPORE Institute of Microelectronics (IME) 15
4 US Intel 14
5 &% ASE 11
6 US Georgia Institute of Technology 11
7 US Auburn University 7
8 US University of Florida 6
9 EU Fraunhofer Institute (Germany) 6
10 US University of California, Los Angeles 6
11 _BA& LYFvy (BBFET) 5
12 US Amkor 5
13 AZ Siliconware Precision Industries 5
14 EU IMEC 5
15 US Binghamton University 5
16 &2 TSMC 4
17 8&HE Electronics Telecommunications Research 4
18 US Texas Instruments 3
19 US Western Digital 3
20 8H SK -Hynix 3
21 US GE 3
22 US Cisco Systems, Inc. 3
23 BZE National Taiwan University 3
24 US University of Texas at Arlington 3
25 EU Technical University of Berlin 3
26 Ezs ABRAF 3
271 B2E National Cheng Kung University 3
28 A~ F Indian Institute of Science 3
29 EU Delft University of Technology 3
30 US Air Force Research Laboratory 3
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Fan Out Packagingfal(F[CHybrid Substrate Integration, RDL for High Performance RF Filterf (¥
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IDM/I7IY Y- Technology OSAT
Committee Sesson Samsung Intel TSMC IBM IM ASE Amkor
Advanced Packaging for Heterogeneous Integration and HPC 1 1 1 1
Advanced Flip Chip and Embedded Substrate Technologies 2
Technologies for Heterogeneous Integration, Automotive and Power Electronics
Advances in Fan Out Panel Level Packaging
Advancements in 2.5D and 3D Packaging Technology
Fan Out Packaging Technologies and Applications
High Performance Dielectric Materials for Advanced Packaging
Novel Bonding and and Stacking Technologies 1
Enhancements in Fine-Pitch Interconnects, Redistribution Layers and Vias 1 4 1 2
Packaging Assembly: Solder, Sintering, and Thermal Interface Materials 1
Materials and Processes for Fan Out and Advanced Packaging 1 1
Processing Enhancements in Fan Out and Heterogeneous Integration ) 1
Hybrid Bonding and Innovations for 3D Integration

1
Hybrid and Direct Bonding Development and Characterization 1
y
1

1 2

Packaging Technologies

rm

1

KN RN N Y

—

Materials & Processing

N

—

Interconnections Hybrid & Direct Bonding Innovation, Optimization & Yield Improvement 4
Soldered and Sintered Interconnections
Advanced Interconnect and Wire Bond Technologies for Flexible Device
Emerging Modeling Including Al and Machine Learning
Manufacturing and Assembly Process Modeling 1
Thermal Management and Warpage Analysis of Highly Integrated Packages 2 1 1 2 2
Advanced Reliability Modeling and Characterization
Modeling and Characterization of Interfaces and Interconnects
Antenna-in-Package for Communication, Radar and Energy Transfer 1
RF, High-Speed Components & Millimeter-Wave Antenna-in-Package: Design, Manufacturing and Tes ’ 5 1 1 2
Systems Millimeter-Wave RF Components and Modules for 5G
High-Speed Challenges in Power and Signal Integrity
Bonding Technology: Novel Assembly Methods and Processes
Enhanced Methods & Processes for Heterogeneous Integration Assembly
Advanced Processes for Manufacturing and Yield Enhancement
Automotive and Harsh Environment
Applied Reliability Novel Characterization Technigues and Test Methods
Interconnection Reliability 1 1
Flexible, Wearable Sensors and Electronics 1 1
Emerging Technologies Al_Quantum Computing and Novel 3D Packaging Solutions 2 _1 1 1 1 2 1
Packaging with Additive Manufacturing for Harsh Conditions 1
Photonics Novel Photonics Packaging Technology 1 1
Total 20 14 4 15 6 13 5
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