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Report description:

The 2.5D & 3D Semiconductor Packaging Market size is estimated at USD 11.47 billion in 2025, and is expected to reach USD
25.37 billion by 2030, at a CAGR of 17.2% during the forecast period (2025-2030).

2.5D and 3D are packaging methodologies that include multiple ICs inside the package. In a 2.5D structure, multiple active
semiconductor chips are placed side-by-side on silicon interposers to achieve high die-to-die interconnect density. In a 3D
structure, active chips are integrated by die stacking for the shortest interconnect and smallest package footprint. In recent years,
2.5D and 3D have gained momentum as ideal chipset integration platforms due to their merits in achieving extremely high
packaging density and energy efficiency.

Key Highlights
- High-performance computing, data center networking, and autonomous vehicles are pushing the adoption rates for the market
studied and accelerating its technological evolution. The trend is to have more enormous computing resources at the cloud, edge
computing, and device levels. The advancements in the market studied are also possible due to the growth in high-end
performance applications and artificial intelligence (AI) in the telecom and infrastructure industry.
- Rising digitization, increasing trends of remote work and remote operations, and increasing consumer demand for electronics
have sparked the need for advanced semiconductor devices that enable various new capabilities. As the demands for
semiconductor devices intensify consistently, advanced packaging techniques provide the form factor and processing power
required for today's digitized world.
- Information technology is revolutionizing the consumption pattern of modern consumers and products. Once composed solely of
electrical and mechanical parts, products, especially electronic ones, are increasingly becoming complex systems that combine
hardware, software, sensors, microprocessors, data storage, microprocessors, and connectivity in myriad ways, providing more
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functionalities to the resulting electronic devices.
- Significantly high initial investment is required in the design, development, and setting up of 2.5D/3D semiconductor packaging
units as per the requirements of different industries. The major cost-driving processes of 3D semiconductor packaging include
Through Silicon Via (TSV) creation yield loss, Wafer bumping, TSV reveals, Assembly yield, FOEL, BOEL, etc.
- According to the US Congressional Budget Office, defense spending in the United States was predicted to increase yearly until
2033. Defense outlays in the United States amounted to USD 746 billion in 2023. The forecast predicted an increase to USD 1.1
trillion in 2033. The increasing defense budgets globally are likely to offer lucrative opportunities for the growth of the market
studied.

2.5D and 3D Semiconductor Packaging Market Trends

Communications and Telecom End-user Industry is Expected to Hold Significant Market Share

-  Communications and telecom represent one of the fastest-growing segments of the market. The amount of data generated
worldwide is increasing at a rapid pace. The explosion of data is fueled by many embedded devices that produce a small amount
of data for each discrete transaction and add up to big data when clubbed together. Organizations collect data from various
sources, including smart (IoT) devices, business transactions, industrial equipment, social media, etc. 
-  Organizations worldwide are looking to benefit from processing and acting upon data quickly. High-performance computing
(HPC) has enabled businesses to scale computationally to build deep-learning algorithms that may take advantage of high
volumes of data. As more data emerges, the need for more significant amounts of computing resources emerges, leading to
greater adoption of HPC, which drives the market's growth. With the proliferation of high-performance computing, there is an
escalating demand for semiconductor devices that deliver enhanced performance, lower latency, increased bandwidth, and power
efficiency, creating significant demand for 2.5D and 3D packaging technologies. 
-  Communication base stations play a pivotal role in ensuring a robust communication ecosystem for mobile devices, including
phones and smartphones. Given its high frequencies, 5G technology may efficiently manage vast data volumes at remarkable
speeds, requiring a denser network of base stations. In contrast to 4G LTE, 5G base stations feature more transmitting antennas
and components, leading to increased power consumption and heat generation. 
-  According to the GSMA, in 2025, the share of 5G mobile connections of total connections in South Korea and Japan are
anticipated to account for 73% and 68%, respectively. About 95% of mobile connections will be 5G by 2030 in GCC states and
93% in Asia. The increasing adoption of 5G smartphones and networks creates new market opportunities. 
-  The telecom industry continually advances data transmission speeds, driven by technologies such as 5G and its successors.
These innovations demand robust infrastructure to manage the surge in data volumes. Companies may use 2.5D and 3D
packaging to develop high-performance processors and network equipment, meeting the industry's escalating requirements. 

China Expected to Witness Significant Growth

-  Advancing technologies have contributed to the advancement and miniaturization of various consumer electronics, medical
devices, telecom and communication devices, and automobiles by using compactly designed semiconductor chips, which would
fuel the demand for the market in China.
-  With the launch of 5G services in the country, smartphone demand has been increasing in China, which is likely to fuel the
market's growth during the forecast period. The growth of connected devices, 5G-enabled smartphones, and the country's large
manufacturing capabilities in the production of consumer electronic products are fueling the market's growth.
-  According to MIIT, China's 5G infrastructure surged, boasting 3.38 million base stations by the close of 2023. Bolstered by
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substantial investments and aggressive deployment strategies, the nation achieved broad 5G coverage. Projections indicated a
climb to over six million base stations by 2024. The rising execution of 5G in the region is also anticipated to boost the need for
5G-enabled devices, thereby increasing the demand for 2.5D and 3D semiconductor packaging in China.
-  The growth of governmental investments and private players' product development to increase the efficiency of semiconductor
components and support the increasing demand for energy-efficient electronic devices would support the market's growth.
-  For instance, in August 2023, the National Natural Science Foundation of China (NSFC), a primary domestic funding source for
basic research and frontier exploration, launched a new program to finance dozens of projects focused on chiplet technology. This
would support the advancement in semiconductor packing and create an opportunity for market vendors operating in the
country's 2.5D and 3D semiconductor packaging market.
-  The Chinese market's large manufacturing capabilities, the existing industrial infrastructure, and the priority of the country's
manufacturing of semiconductor devices would support the market's growth.
-  For instance, in May 2024, China set up its third and largest state-backed semiconductor investment fund, worth USD 47.5
billion, as the country redoubled its efforts to build its domestic chip industry, which would support the demand for the 2.5D and
3D semiconductor packaging in the country due to its application in providing a protective enclosure for semiconductor devices.
-  Therefore, the growth of governmental initiatives to strengthen the country's semiconductor ecosystem and the country's
emergence as a global producer of the automotive and consumer electronic sectors would support the market's growth.

2.5D and 3D Semiconductor Packaging Industry Overview

The 2.5D & 3D Semiconductor market is semi-consolidated due to the presence of global players and small and medium-sized
enterprises. Some major players in the market are ASE Group, Amkor Technology Inc., Intel Corporation, Samsung Electronics Co.
Ltd, and Siliconware Precision Industries Co. Ltd (SPIL). Players in the market are adopting strategies such as acquisitions and
partnerships to enhance their product offerings and gain sustainable competitive advantage.

-  In April 2024, Samsung's AVP team received an order for advanced packaging for NVIDIA's AI chip, allowing for the future supply
of high-bandwidth memory chips. The AVP team at Samsung Electronics may be responsible for providing interposer and 2.5D
packaging technology for packaging NVIDIA's AI processors. However, the HBM and GPU chips used in these processors may come
from other suppliers. 2.5D packaging technology allows for the horizontal integration of chips such as CPUs, GPUs, and HBMs on
an interposer. 
-  In October 2023, Advanced Semiconductor Engineering Inc., a part of ASE Technology Holding Co. Ltd, introduced its Integrated
Design Ecosystem (IDE). This collaborative design toolset aims to enhance advanced package architecture on its VIPack platform
systematically. This new approach enables a smooth shift from a single-die SoC to multi-die disaggregated IP blocks like chiplets
and memory for integration utilizing 2.5D or advanced fanout structures. 

Additional Benefits:

 -  The market estimate (ME) sheet in Excel format 
-  3 months of analyst support  
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