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Abstracts

Generative AI has become the largest single demand driver in the semiconductor

industry, and the Generative AI Hardware Materials market is the supply-side response

to that demand. It spans the silicon, memory, packaging, photonics, thermal, and power-

delivery layers that go into AI infrastructure across hyperscale data centres, enterprise

and neocloud deployments, sovereign-AI programs, and the emerging edge AI tier.

The market is best understood as nine concentric layers of the AI compute stack. AI

accelerator silicon sits at the top — GPUs from NVIDIA and AMD, custom hyperscaler

ASICs from Google, AWS, Microsoft, and Meta, and challenger architectures from

Cerebras, Groq, SambaNova, and the Chinese sovereign-AI silicon cohort. Beneath the

accelerator die sits high-bandwidth memory, which has emerged as the most valuable

layer below the compute silicon and the principal beneficiary of the HBM3E-to-HBM4-to-

HBM5 roadmap. Advanced 2.5D and 3D packaging — CoWoS, SoIC, and the emerging

glass-core substrate ecosystem — integrates compute and memory dies into the

physical packages that AI accelerators ship in. Co-packaged optics and silicon

photonics are moving from pilot to volume as electrical signalling reaches its limit above

224 Gbps per lane. Thermal management is shifting from air cooling to direct-to-chip

liquid cooling, immersion, and in-package microfluidic cooling as accelerator TDPs

scale past 1500 W. Power delivery is transitioning from 12V to 48V to 800V HVDC

architectures, pulling GaN and SiC into data centre PSU applications. Networking

silicon and optical components, the data centre construction supply chain, and the edge

AI silicon tier round out the stack.

Frontier-model performance is now bounded by physical limits that yield only to

materials and packaging innovation — compute throughput by reticle area and transistor

+357 96 030922
info@marketpublishers.com

Generative AI Hardware Materials Market 2026-2036-Semiconductors, Memory, Packaging, and Thermal Management

https://marketpublishers.com/report/hardware/semiconductors/generative-ai-hardware-materials-market-2026-2036.html


density, memory bandwidth by HBM stack height and pin width, interconnect

bandwidth by copper trace attenuation, thermal dissipation by TIM conductivity and

coolant flow rate, and power delivery by IR drop and voltage-regulator efficiency. Each

of these walls is being attacked by a specific materials or packaging innovation, creating

a sustained, multi-layer demand expansion across the supply chain.

The supply base is structurally Asia-centric. Taiwan dominates leading-edge logic and

advanced packaging, Korea dominates HBM, Japan dominates specialty materials and

substrate inputs, and China is building a parallel sovereign-AI hardware stack under

export-control constraints. The materials and packaging layer of the GenAI supply chain

is one of the most concentrated industrial value chains in the modern economy, and its

trajectory will define the cadence at which AI compute scales over the next decade.

The Generative AI Hardware Materials Market 2026–2036 is the most comprehensive

single source on the materials- and packaging-layer supply side of the generative AI

hardware build-out. It complements demand-side coverage of foundation models, AI

services, and hyperscaler capex by quantifying the physical infrastructure — silicon dies,

HBM stacks, advanced packages, substrates, photonics, thermal systems, and power

semiconductors — that hyperscaler AI capex commitments translate into across the

supply chain.

The report covers nine concentric layers of the AI hardware materials value chain in

dedicated chapters: AI accelerator silicon, AI-driven chip design (EDA), high-bandwidth

memory and beyond-HBM architectures, advanced packaging and substrates, co-

packaged optics and silicon photonics, thermal management, power delivery and the

GaN/SiC transition, networking and optical materials, the data centre construction

supply chain, and the edge GenAI hardware tier. Each chapter combines bottom-up unit-

volume and ASP analysis, capacity and capex tracking, technology-roadmap mapping,

and detailed company profiles. Regional analysis covers Taiwan, South Korea, Japan,

China, Southeast Asia and India, the United States, Europe, and Israel. A dedicated

supply-chain and geopolitics chapter covers the US-China technology competition,

Taiwan concentration risk, critical-materials supply, CHIPS Act and European Chips Act

implementation, and the parallel China sovereign-AI hardware stack. Sustainability and

embodied-carbon analysis covers the operational and embodied emissions profile of AI

infrastructure, the PFAS chemistry transition, and the carbon-accounting regulatory

framework.

The methodology aggregates segment-level forecasts built from bottom-up unit

volumes, ASPs, and content-per-unit analysis, with Base, Bull, and Bear scenarios
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through 2036 and regional capture forecasts for nine geographies. The strategic outlook

frames five defining themes of the GenAI hardware decade, a choke-point map of

binding constraints, a strategic investment framework, and an M&A landscape analysis

through 2030.

The report is designed for buyers and decision-makers in the Asian foundry, OSAT,

memory, substrate, photonics, thermal, and cooling vendor ecosystem; for hyperscalers

and AI silicon designers evaluating capacity and supplier strategy; for institutional

investors building positions across the AI hardware value chain; and for sovereign-AI

program managers planning national AI infrastructure. Coverage spans the full decade

from 2026 through 2036 with dedicated treatment of the major architectural inflections,

capacity bottlenecks, technology transitions, and geopolitical scenarios that will define

the GenAI hardware decade. The result is a single integrated source on the hardware

that makes generative AI physically possible.

Contents include:

Executive Summary — Key findings; the GenAI hardware bottleneck; materials

value chain at a glance; ten-year forecast highlights; strategic implications for

Asian foundries, OSAT, memory, substrate, and cooling vendors; major market

players (NVIDIA, TSMC, SK hynix, Samsung Electronics, ASE Technology)

The Compute Stack Behind Generative AI — Training vs. inference economics;

pre-training, post-training, RLHF compute splits; inference token economics and

serving infrastructure; test-time compute and reasoning-model demand; cloud,

edge, and sovereign AI; hyperscaler clusters at 100,000-GPU scale; enterprise

on-prem and neocloud deployments; sovereign AI build-outs; the memory wall in

LLM serving; HBM ASP as percentage of AI accelerator BOM; CoWoS as the

constraining bottleneck; hyperscaler vs. enterprise vs. sovereign capex

AI Accelerator Silicon — NVIDIA Hopper ? Blackwell ? Blackwell Ultra ? Rubin ?

Rubin Ultra roadmap; NVL72 rack architecture and post-Rubin scale-up; AMD

MI300X ? MI355X ? MI400 trajectory; Intel Gaudi and post-Gaudi; custom

hyperscaler ASICs (Google TPU, AWS Trainium/Inferentia, Microsoft

Maia/Cobalt, Meta MTIA); ASIC NRE economics and break-even analysis;

domain-specific architectures (Cerebras WSE-3, Groq LPU, SambaNova RDU);

Chinese AI chip ecosystem (Huawei Ascend, Cambricon, Biren, Moore

Threads); TSMC, Samsung, Intel, and SMIC process-node roadmaps; EUV and

High-NA EUV adoption; wafer-level integration and reticle stitching
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design, and EDA-adjacent silicon; geographic distribution; AI-EDA tools market

forecast 2026–2036

High Bandwidth Memory and Beyond — HBM architecture and TSV stacking

fundamentals; HBM3/HBM3E, HBM4/HBM4E, HBM5/HBM5E generation

roadmap; SK hynix, Samsung, and Micron strategy and capacity outlook; bit-

shipment and wafer-capacity forecasts; custom HBM (cHBM) and base-die

innovation; standard vs custom HBM revenue split; compute-in-memory and
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DRAM post-2030 path
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supply chain; market sizing 2026–2036

Thermal Management for AI Data Centers — The thermal crisis at the package

level; thermal interface materials (liquid metal TIM, solder TIM, diamond-based

TIMs); heat spreaders, vapor chambers, heat pipes; cold plates and direct-to-
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datacenter; switch silicon roadmap (Broadcom Tomahawk 6 Davisson, NVIDIA
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(Fabrinet, Jabil, Luxshare); DSP and SerDes; Marvell's DSP business; Linear
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PCs (NVIDIA, Snapdragon X Elite); NVIDIA Jetson and embedded AI; Jetson

AGX Thor and humanoid robotics; automotive AI silicon (NVIDIA DRIVE Thor,

Tesla FSD); humanoid robotics unit volumes and silicon revenue forecast; edge

AI startup cohort; edge AI memory (LPDDR5X, on-chip SRAM, eMRAM); market

forecast 2024–2036
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Act implementation (TSMC Arizona, Samsung Taylor, Intel Foundry, Micron);

European Chips Act; critical materials (rare earths, gallium and germanium,

neon and specialty gases, specialty quartz and substrates); single-point-of-

failure analysis; supply-chain resilience scenarios; sovereign AI as a strategic
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Sustainability and Embodied Carbon — Operational emissions; cooling energy

tax; embodied carbon in semiconductor manufacturing; PFC and process-gas

problem; PFAS chemistry transition; renewable energy procurement; nuclear

restart and SMR; heat recovery and district heating; circular economy; carbon

accounting standards (Scope 1/2/3, EU CSRD, SEC); green manufacturing

practices

Market Forecasts 2026–2036 — Total market Base case; Bull/Base/Bear
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Companies profiled include 1X Technologies, 3M, Acbel Polytech, Accelink

Technologies, Achronix Semiconductor, Advanced Micro Devices (AMD), AGC (Asahi

Glass), Agility Robotics, AheadComputing, Ajinomoto FineTechno (ABF), Akhan

Semiconductor, Alibaba T-Head (PingTouGe), Alpha Assembly Solutions (MacDermid

Alpha), Alphabet Inc. (Google), Amazon Web Services (AWS), Ambarella, Amber

Semiconductor (AmberSemi), Amkor Technology, Amphenol Corporation, Anduril

Industries, Apple Inc., Applied Materials, Apptronik, Arago, ASE Technology Holding

(incl. SPIL), Asetek, Asia Vital Components (AVC), ASMPT, Asperitas, Astera Labs,

Astrus, AT&S (Austria Technologie & Systemtechnik), Auras Technology, Avalanche

Technology, Axelera AI, Axera Technology, AXT Inc., Ayar Labs, BE Semiconductor

Industries (BESI), Biren Technology, Black Sesame Technologies, Blaize, Broadcom

Inc., Cambricon Technologies, Cambridge GaN Devices (CGD), Carbice Corporation,

Celero Communications, Cerebras Systems, Chemours Company, ChipAgents,

Chipmind, ChipMOS Technologies, Chiral, Ciena, Cisco Systems, Claros, Coherent
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Corp., ColorChip, Cooler Master Co., CoolIT Systems, CoreWeave Inc., Corintis,

Corning Incorporated, Crossbar Inc., Crusoe Energy Systems, CXMT (ChangXin

Memory Technologies), d-Matrix, DEEPX, Delta Electronics, DOW Inc., Dust Photonics,

Eaton Corporation, EdgeCortix, EFFECT Photonics, Efficient Computer, Efficient Power

Conversion (EPC), Element Six (e6), Eliyan, Empower Semiconductor, Engineered

Fluids, Eoptolink Technology, Eridu, Etched.ai, Ethernovia, EuQlid, EV Group (EVG),

Everspin Technologies, Fabric8Labs, Fabrinet, Femtum, Ferroelectric Memory

Company (FMC), Figure AI, Fourier Intelligence, Foxconn Industrial Internet (FII),

Foxconn Interconnect Technology (FIT), Frore Systems, FSP Group, Fujipoly, Furiosa

AI, G42, Gaianixx, Galatek, Gigalight, Great Sky, Green Revolution Cooling (GRC),

GreenWaves Technologies, Groq Inc., GS Microelectronics (GSME), Hailo

Technologies, Henkel AG, Heraeus, Hesheng Silicon Industry, Hisense Broadband,

Hitachi Energy, Hon Hai (Foxconn), Honeywell International, Horizon Robotics, Hua

Tian Technology (HT-Tech), Huawei Technologies (HiSilicon), Hummink, Ibiden Co.

Ltd., Iceotope Technologies, Iluvatar CoreX, Indium Corporation, Infineon Technologies

AG, Innolight Technology, Innoscience Technology, Intel Corporation, Intel Foundry,

IQE plc, JCET Group, JetCool Technologies, Kandou AI, Kaneka Corporation, Kinsus

Interconnect Technology, Kioxia Holdings, Kneron, Kulicke & Soffa Industries (K&S),

Kyocera Corporation, Lace Lithography, Lam Research, Lambda Inc., LG Innotek,

Lightmatter, Liquid Wire Inc., LiquidStack, LiteOn Technology, LOTES Co., Lumentum

Holdings, Lumotive, Luxshare Precision, M&I Materials, Macronix International, Maieutic

Semiconductor, Majestic Labs, Marvell Technology, MatX, MediaTek, Mesh Optical

Technologies, Meta Platforms, Microchip Technology, Micron Technology Inc.,

Microsoft Corporation, Mitsubishi Electric, Mobileye Global, Monolithic Power Systems

(MPS), Montage Technology, Moore Threads Technology, Morphing Machines,

Movandi, Multibeam Corporation, Murata Manufacturing, Mythic, Nan Ya PCB, Nanya

Technology, Navitas Semiconductor, NcodiN, Neo Semiconductor, NeoGraf Solutions,

NeoLogic, Netrasemi, NEURA Robotics, Neurophos, Normal Computing, NVIDIA

Corporation, NXP Semiconductors, Olix, Omni Design Technologies, onsemi (ON

Semiconductor), OpenLight, Optalysys, Opticore, Oracle Corporation (Oracle Cloud

Infrastructure), Oxmiq Labs, Panasonic, Parker Chomerics, Patentix, Positron AI, Power

Integrations, Powerchip Semiconductor (PSMC), PowerLattice, Powertech Technology,

Primemas and more...
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If you want to order Corporate License or Hard Copy, please, contact our Customer

Service:

info@marketpublishers.com

Payment

To pay by Credit Card (Visa, MasterCard, American Express, PayPal), please, click

button on product page https://marketpublishers.com/r/GA36C20C2884EN.html
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