Direct-to-Device
Connectivity: The Role of
Semiconductors in
Enabling Global
Communication

Exploring how semiconductor innovation is revolutionizing satellite
connectivity and making global communication accessible to everyone,
everywhere.



The Satellite Connectivity Revolution

The Old Way

Traditional satellite phones relied on bulky, expensive
handsets costing thousands of dollars and required
extensive ground infrastructure networks to operate
effectively.
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Market Potential

Projected market value over the next decade

The New Wave

Modern smartphones now connect directly to satellites without any
ground stations, eliminating the need for specialized equipment
and infrastructure investments.
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Key Segments

Consumer, enterprise, and government demand



Why Direct-to-Device
(D2D) Matters

Bridging the Digital Enhanced Coverage
Divice Fills service gaps for 5.6 billion
Connects 400 million people existing mobile users,
currently without mobile ensuring reliable connectivity
broadband access, bringing In remote locations,

essential communication mountains, oceans, and rural
services to underserved areas.

communities worldwide.

Critical Applications

Essential for emergency services, 10T in remote industries, maritime

operations, aviation, and public safety communications networks.



Semiconductor
Breakthroughs Powering
D2D

Revolutionary chipsets are making satellite connectivity in everyday
devices a reality, enabling seamless communication between
smartphones and orbiting satellites.

MediaTek MT6825

The world's first commercial 5G Non-Terrestrial Network

1 (NTN) chipset enabling seamless satellite-to-smartphone
messaging and emergency services directly from consumer
devices.

SatixFy Innovation

Prime 2.0 and Sx4000 chips deliver advanced digital

2
beamforming and payload processing capabilities for next-
generation satellite payloads with unprecedented efficiency.
Qualcomm Solutions

3 Developing ultra-power-efficient RF components and

integrated circuits specifically tailored for satellite links,
optimizing battery life and signal quality.




How Semiconductor
Tech Enables D2D

Integration & Efficiency

@ Highly integrated chipsets dramatically reduce power
consumption, extend battery life by up to 40%, and shrink
device size to fit standard smartphone form factors.

RF Front-End Optimization

Advanced RF components and power amplifiers optimize
signal strength for direct satellite links, overcoming the
challenges of long-distance space communication.

Flexible Architecture

Software-defined radios and application-specific integrated
@ circuits (ASICs) enable flexible, multi-band satellite
communication on consumer devices without hardware

changes.




Industry Leaders and
Partnerships Driving
Adoption

£
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SpaceX Starlink

Leading with 7 million broadband customers and 44 satellite
partnerships. Collaborating with T-Mobile US to deliver D2D text, voice,
and data services starting in 2024.

Ko

AST SpaceMobile & Lynk

Expanding D2D trials and commercial launches worldwide, partnering
with major carriers to deliver satellite connectivity to existing smartphone
networks.
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Amazon Project Kuiper

Targeting major markets by 2026 with satellite-enabled devices,
investing billions in infrastructure to compete in the global D2D
connectivity space.



Regulatory and Spectrum Advances

o1

3GPP Standards

Release 17 includes comprehensive 5G Non-Terrestrial
Network (NTN) standards specifically supporting D2D
connectivity and seamless integration.
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Spectrum Acquisition

SpaceX's $17 billion EchoStar deal unlocks critical S-band
spectrum for smartphone satellite connectivity across North
America.
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Ecosystem Collaboration

Partnership between satellite operators,
telecommunications companies, and device manufacturers
drives standardization and growth.



Real-World Impact:
Connectivity Without

Borders

X Emergency
Response

Satellite calls from
smartphones enable life-
saving rescues in remote
areas where traditional cellular
networks don't reach—from
hikers lost in wilderness to
sailors in distress.

@ Public Safety

< loT Applications

Agriculture, logistics, and
transportation industries gain
reliable global coverage for
real-time monitoring, asset
tracking, and supply chain
optimization regardless of
location.

Government agencies and first responders gain resilient

communication channels completely independent of terrestrial

networks, ensuring connectivity during disasters.




Challenges and the
SleleleW:\gl-Tele

1 Device Cost & Affordability

Service pricing and device costs remain significant barriers
for underserved populations who would benefit most from
satellite connectivity. Industry must find sustainable pricing
models.

o) Seamless Network Handover

Technical hurdles remain in ensuring smooth transitions
between terrestrial cellular and satellite networks without
dropped connections or service interruptions.

3 Continued Innovation

Ongoing semiconductor advances needed to improve data
rates beyond current text messaging, reduce power
consumption further, and enhance signal processing
capabilities.




The Future of Globadl
Communicationis
Direct-to-Device

Semiconductor Revolution

Advanced chip technology is unlocking a new era of ubiquitous
connectivity, transforming how humanity stays connected across
every corner of the planet.

Network Integration

The integration of satellite and terrestrial networks will
fundamentally redefine mobile communication, creating resilient
hybrid systems for the 21st century.

Global Collaboration

Industry leaders, chipmakers, and regulators are working
together to build a truly global communication fabric that serves
all of humanity.

() The Promise

Connectivity for everyone, everywhere — no ground
infrastructure required. The future of communication is here,
powered by semiconductor innovation.




