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FOWLP MARKET SHARE SUMMARY* IN 2018: EQUIPMENT
2018 Global Equipment Market for FOWLP
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FOWLP MARKET SHARE SUMMARY* IN 2018: MATERIALS
2018 Global Materials Market for FOWLP

— Total $68 M —
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'\?OLE Market data includes key process steps that reflects Fan-Out Packaging characteristics and relevance,
yw""’"””“' “This is non-exhaustive. For details, please refer to sub-chapter “Segmentation, Report Focus, Definition™.
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:: Backside Power delivery network (PDN)
Concept and integration via last to Buried power rail
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TO1-2 Scaled FInNFETs Connected by Using Both Wafer Sides for Routing via Buried Power Rails
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A. Veloso et al. /imec TFS2-6 /VLSI2021

Process flow for device fabrication
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F10-8" Self-Ficating in INB—-iN2 CMOS Logic Cells: Thermal Impact of Architecture (FinFET, Nanosheet,

Forksheet and CFET) and Scaling Boosters B. Vermeersch etal.,, -imec, Huawei Technology /VLSI2022
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T06-2 Demonstration of 3D sequential FD-SOI on CMOS FinFET stacking featuring low temperature Si layer transfer
and top tier device fabrication with tier interconnections A. Vandooren et al., -imec, SOITECH, LETI /VLSI2022
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T06-2 Demonstration of 3D sequential FD-SOI on CMOS FinFET stacking featuring low temperature Si layer transfer and
top tier device fabrication with tier interconnections A. Vandooren et al.,, -imec, SOITECH, LETI /VLSI2022
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34-7 Buried Power Rails and Nano-Scale TSV: Technology Boosters for Backside Power Delivery Network and
3D Heterogeneous Integration Anne Jourdain et al., - Imec /VLSI2022
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34-7 Anne Jourdain et al., - Imec /VLSI2022
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13D Landscape and imec 3D Interconnect R&D Roadmap
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13D Landscape and imec 3D Interconnect R&D Roadmap
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The 3D Interconnect Technology Landscape
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Material Chemistry Design System Service
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Die 1

Die 2

/ BRESFVIREE miEEEAIVUIYEME
| ThruChip Interface (TCI) Highly Doped Silicon Via (HDSV)
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20204 YMTC Xtacking NAND Flash

https://www.i-micronews.com/products/ymtcs-3d-nand-flash-memory/

Plestestey wolegllos iy ety — 128/2D3D NAND#Ifr & Xtackinmg#tiDe BiRE#HAE1DETZ3D NANDT S w1
Xtacking : [ XEUtIL JETCMOSEIRE 1%/ \1 Ty RIR> T 1 > J #2 il C&iE

(O Y by e e

3

20164 Sony BSI-CMOS Image Sensor IMX260

https://www.ednasia.com/samsung-s7-s-two-image-sensors-what-s-the-difference-2/
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I 8. FSOSRSEE, REY FeiE
AMDZ\ 3D CHIPLET TECHNOLOGY structural sion

B %( TSMC N7 SRAM 64MB
iR © x200 (3 2D-MCM)
x15 (3 Si IP(CoWoS))
SRXIRILF - <1/3 (6 p/{>T3D)
— TSV#RATL3 Cache(SRAM)/CCD&E1alE : 2TB/s

Direct copper-to-copper bond

Through Silicon Vias (TSVs) for silicon-to-silicon communication

Up to 8-core “Zen 3" CCD

CCD(Core Chiplet Die):CPUOTfZlF D5

AMD 30 Y-CACHE PROTOTYPE FECTURED

20224 AMD 3D V-Cache https://www.amd.com/ja/technologies/3d-v-cache

3D V-cache :
Zen 3 CCDIC64MBMSRAMZIEIE + st DZen3 CCDMFoTLVe32MBMDL3 cache = 96MBMDL3 cacheBE%XEIR
3D V-cache®%1/¢Zen 3 CCD%#E#E9 2Hybrid Bond®pitchld9um (< Inteld®Foveros direct®10um pitch)
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(5%] 5800X3D Package Cross-Section Analysis

5337 PITTITIT 0L
CCh Die I I .

= The DBI layers extend beyond the diced edge of CCD die to the edge of the die stack structure.

oxide fill

(Si. O) structural Si Stru Ctu ral Si

) oxide coating on structural Si DBl nteriacs
DBl interface l

DBl interface

i DBI nitride(Si, N)  etch stop (Si, N)
OBl fayers{ ="~/ __¥__ v v

CCDfl

CCD substrate (Si)
oxide fill

(Si, ) :

/@ top metal (Al)
2

die coat 4.8 um

4

100-000000651_404546_DS TechInsights Inc.

underfill

IT:esfghts

019_Die Overview_404546.png
CDD Die at Edge of Die Stack — SEM at A-A
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AMD®D3D Chiplet#xiis :
TSV + \MIJUYRIES ZHEAEDEIRTOTAICEOTER

AMD Leadership Packaging Innovation HYBRID BONDING

2015 2017 2019 2021

2.5DHBM Multichip Module . Chiplets 3D Chiplets

E_i = '. 4T 4 ) i e 4

DIELECTRIC

W >
Cu-TSVICL A BEIEGEE - x 200

Led Industry in HBM, 2.5D & Chiplet Architecture ‘ Aggressive Roadmap for Chiplet & 3D Integration
TECHNOLOGY/DESIGN CO-OPTIMIZED IN DEEP PARTNERSHIP WITH TSMC

SHEBES : < 1/3. SRAM/CCDHEiE0E : 2TB/sec

AMDZD1

AMD Corp X354k 2022 April
https://japancatalog.dell.com/c/isg_blog_milan-x_01/
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