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Advanced Packaging Solutions GlobalFoundries: Driving Innovation in 
Modern Electronics

In today’s rapidly evolving semiconductor landscape, the quest for smaller, faster, and more efficient electronic

devices has pushed the boundaries of traditional packaging methods. Advanced packaging solutions are no longer

an optional upgrade; they are a fundamental requirement for meeting the performance, power, and reliability

demands of next �generation applications—from autonomous vehicles and 5G base stations to wearable health

monitors and high �performance computing systems. GlobalFoundries, one of the world’s largest pure �play foundries,

has positioned itself at the forefront of this transformation by offering a comprehensive portfolio of advanced

packaging solutions that enable manufacturers to integrate heterogeneous technologies, reduce form factors, and

accelerate time �to �market.

In this article, we explore the core concepts of advanced packaging, the specific technologies and services

GlobalFoundries brings to the table, and how these solutions are shaping the future of electronics. Whether you are

a design engineer, a product manager, or an industry analyst, this guide will provide you with a deep understanding

of how advanced packaging solutions from GlobalFoundries are driving performance gains, cost efficiencies, and

sustainability across a wide array of verticals.

Understanding Advanced Packaging: Beyond the Conventional

What Is Advanced Packaging?

Advanced packaging refers to a suite of technologies that go beyond traditional wire �bonded or flip �chip packages.

These techniques allow for higher interconnect density, improved thermal management, and the integration of

multiple dies or heterogeneous components into a single module. The result is a compact, high �performance

solution that can be tailored to meet specific application requirements.

Key distinguishing features of advanced packaging include:

•  Heterogeneous integration: Combining silicon dies with compound semiconductors, MEMS, or passive 

components.

•  Vertical stacking: Building multi �layered structures to reduce interconnect lengths and improve signal integrity.

•  Fine �pitch interconnects: Enabling high �speed data transfer and low power consumption.

•  Thermal management: Incorporating heat spreaders, thermal vias, and advanced materials to dissipate heat 

efficiently.

•  Design flexibility: Providing a range of package sizes, shapes, and interconnect technologies to fit diverse 

form factors.

Why Advanced Packaging Is Critical Today

Modern electronic devices are facing unprecedented performance demands. For instance, AI accelerators require

massive data bandwidth, autonomous vehicle systems need ultra �low latency and high reliability, and wearable

health monitors demand ultra �thin, flexible form factors. Traditional packaging cannot satisfy these constraints

because it typically adds significant space, heat, and signal latency. Advanced packaging addresses these



limitations by:

•  Reducing the overall footprint of a system.

•  Enhancing signal integrity through shorter interconnects.

•  Improving thermal performance via integrated heat spreaders and advanced materials.

•  Enabling heterogeneous integration, which allows combining the best materials for each function.

•  Accelerating product development cycles with modular, reusable design blocks.

GlobalFoundries: A Leader in Advanced Packaging Ecosystem

Who Is GlobalFoundries?

Founded in 2009, GlobalFoundries has grown into a premier semiconductor foundry with manufacturing facilities in

the United States, Europe, and Asia. The company offers a broad range of process nodes from 28 nm to 5 nm, and

it has positioned itself as a “pure �play” foundry, meaning it focuses exclusively on manufacturing rather than

designing its own IP. This focus allows GlobalFoundries to provide highly flexible, customer �centric solutions that

span the entire silicon supply chain.

Advanced Packaging Services at GlobalFoundries

GlobalFoundries’ advanced packaging portfolio is built on a foundation of proven technology and an ecosystem of

partners and tools. The company offers the following core packaging technologies:

•  3D Packaging: Vertical integration of multiple dies using through �silicon vias (TSVs) and micro �bumps.

•  Co �Packaging: Joint packaging of silicon and compound semiconductor dies, enabling mixed �technology 

integration.

•  Fan �Out Wafer �Level Packaging (FOWLP): Re �encapsulation of wafers into a fan �out structure that provides 

fine �pitch interconnects without the need for a substrate.

•  Hybrid Integration: Combining silicon, MEMS, and passive components into a single module.

•  System �in �Package (SiP): Integration of multiple functional dies into a single package.

•  Advanced Interconnect Technologies: Including micro �bump, solder bump, and gold stud interconnects.

•  Thermal Management Solutions: Heat spreaders, thermal vias, and integrated cooling structures.

•  Design and IP Services: From floorplanning to packaging design rules and verification.

•  Co �Foundry and Co �Processing Services: Joint development and manufacturing models that reduce risk and 

cost.

How GlobalFoundries Supports the Full Design Flow

GlobalFoundries offers a tightly integrated design �to �manufacturing flow that starts with IP selection and ends with

final packaging and testing. Key elements include:

1.  Design Services: Engineers work with GlobalFoundries’ packaging experts to select the most suitable 

technology and design the interconnects, thermal structures, and mechanical support.

2.  IP & Tools: The company provides access to a library of pre �validated IP blocks and design tools that 

accelerate development.

3.  Co �Foundry Collaboration: GlobalFoundries collaborates with customers on co �foundry projects, sharing risk 

and providing early access to new process nodes.

4.  Manufacturing & Test: The foundry’s state �of �the �art fabs deliver high yields and rigorous testing to ensure 

product reliability.

5.  Supply �Chain Resilience: GlobalFoundries’ geographic footprint and diversified production capacity help 

mitigate supply �chain disruptions.



Advanced Packaging Applications Across Industries

Automotive

In the automotive sector, advanced packaging solutions enable the integration of complex infotainment systems,

advanced driver �assist systems (ADAS), and electric �vehicle power electronics into tighter spaces with enhanced

thermal performance. For example, a multi �die SiP can combine a high �speed processor, a power management IC,

and a sensor array into a single module that meets automotive reliability standards.

Artificial Intelligence & Machine Learning

AI accelerators demand high bandwidth and low latency. Advanced packaging, especially 3D integration, reduces

interconnect length and improves signal integrity, allowing AI chips to achieve higher clock speeds and lower power

consumption. GlobalFoundries’ FOWLP technology is often used to package AI inference engines, providing

fine �pitch interconnects that support multi �Gbps data rates.

5G & Next �Generation Connectivity

5G base stations and mobile devices require RF front �ends with high linearity and low noise. Advanced packaging

enables the integration of RF transceivers with digital baseband processors, reducing the distance between

components and minimizing signal loss. The use of co �packaging with compound semiconductors (e.g., InP or

GaAs) allows for superior RF performance within a compact footprint.

Power Electronics

Power management ICs (PMICs) and power modules benefit from advanced packaging through improved thermal

management and higher interconnect density. By integrating heat spreaders directly into the package,

manufacturers can dissipate heat more effectively, enabling higher power densities without compromising reliability.

Internet of Things (IoT)

IoT devices demand ultra �small, low �power solutions. Advanced packaging techniques such as FOWLP and hybrid

integration allow for the creation of tiny modules that combine sensors, microcontrollers, and RF transceivers into a

single, low �profile package.

Wearable Electronics

Wearables require flexible, lightweight, and thin packages. GlobalFoundries’ flexible packaging solutions

incorporate elastomeric substrates and flexible interconnects, enabling devices that can conform to the human

body without sacrificing performance.

Medical Devices

Medical implants and diagnostic equipment require high reliability and biocompatibility. Advanced packaging

provides hermetic sealing and the ability to integrate multiple functional dies, such as sensors, processors, and

communication modules, into a single, compact form factor.

Aerospace & Defense

In aerospace and defense applications, reliability under extreme conditions is paramount. Advanced packaging

solutions offer ruggedized designs with enhanced thermal performance and mechanical robustness, ensuring that

critical components can withstand vibration, temperature extremes, and radiation.

Photonics & LiDAR

Photonics systems, including LiDAR and optical communication modules, benefit from co �packaging of silicon



photonics dies with traditional electronics. Advanced packaging enables high �density optical interconnects and

efficient heat dissipation, crucial for high �speed optical data transmission.

MEMS Integration

MEMS sensors often need to be integrated with control electronics. Advanced packaging allows for the seamless

integration of MEMS dies with silicon processors, providing high performance and low power consumption in a

single module.

Benefits of Advanced Packaging Solutions from GlobalFoundries

Performance Enhancement

By reducing interconnect lengths and integrating high �speed interconnects, advanced packaging improves signal

integrity and allows for higher operating frequencies. This is critical for AI accelerators, high �speed networking, and

RF applications.

Miniaturization

Advanced packaging enables the integration of multiple functions into a single, compact module. This reduces the

overall footprint of the device, making it possible to build thinner, lighter, and more portable products.

Reliability and Thermal Management
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