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Abstracts

High-bandwidth memory (HBM) and advanced packaging materials form the supply

base for artificial intelligence semiconductors. An AI accelerator package combines

stacked DRAM, a logic base die, a silicon or glass interposer, a multilayer organic

substrate and an integrated thermal solution. Memory and packaging together account

for a larger share of package cost than the logic die.

The supply chain comprises five layers. HBM devices represent the largest share of

value. Advanced packaging services, including TSMC's CoWoS and SoIC platforms,

Intel's EMIB and Foveros, Samsung's I-Cube and X-Cube, and OSAT equivalents, form

the second layer. Substrates and interposers form the third. Packaging and memory

materials, including build-up dielectric film, copper-clad laminate, glass cloth,

photoresist, plating chemistry, underfill and mould compound, form the fourth. Thermal

materials and in-package cooling hardware form the fifth.

Demand is driven by accelerator shipments, by the number of HBM stacks per package,

and by package body area. All three are increasing. Stack heights are progressing from

8-Hi and 12-Hi toward 16-Hi and beyond, build-up layer counts are rising, and package

body areas are growing as reticle multiples increase.

Several technology transitions are underway. Hybrid copper-to-copper bonding is

expected to displace micro-bump interconnect in HBM stacks, removing in-stack

underfill and solder while introducing bonding dielectrics and associated consumables.

Glass core substrates and glass interposers are entering qualification as alternatives to

organic cores and silicon interposers. Panel-format packaging is being developed as a

successor to wafer-format assembly. Package thermal design power is rising, moving
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thermal management from conventional lids and thermal interface materials

toward micro-channel lids and direct-to-silicon microfluidic cooling.

The materials layer is characterised by high supplier concentration. Build-up dielectric

film, low-coefficient glass cloth and several assembly consumables have limited

qualified supply bases. Qualification cycles for these materials are long relative to

product generations, which constrains the pace at which alternative sources can be

introduced.

Custom HBM, in which accelerator vendors specify the logic base die, is transferring

value from memory manufacturers to logic foundries. Production is concentrated in

Korea, Taiwan and Japan. Korea and Taiwan account for the majority of value across

the chain. The United States is increasing share through domestic memory and

packaging investment. China is developing a domestic supply chain under export-

control conditions.

High-Bandwidth Memory (HBM) and Advanced Packaging Materials for Artificial

Intelligence (AI) Semiconductors: 2027–2037 provides market analysis and eleven-year

forecasts for high-bandwidth memory and the advanced packaging materials used in AI

semiconductor manufacture. It covers five value layers: HBM devices, advanced

packaging services, substrates and interposers, packaging and memory materials, and

thermal materials and in-package cooling.

Forecasts are presented annually from 2027 to 2037 in constant 2026 US dollars,

segmented by layer, material class, application and region, with base, bear and bull

scenarios. Material demand is modelled from physical drivers, including stack heights,

build-up layer counts, bonding interface area and package body area, and is presented

in both value and volume terms.

The report includes a per-stack materials consumption model for HBM covering through-

silicon via and plating chemistry, CMP consumables, bonding dielectrics, underfill and

non-conductive film, micro-bump solder, and thinning and handling materials. Supplier

concentration is assessed for each material class using CR1, CR3 and Herfindahl-

Hirschman Index measures calculated at AI-relevant grade.

The study is intended for materials suppliers, substrate and packaging companies,

memory manufacturers, semiconductor equipment suppliers, accelerator vendors, and

investors requiring segment-level forecasts and supply-chain risk assessment.
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