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The landscape of modern defence is undergoing a remarkable
transformation with the growing role of semiconductors. These
tiny yet powerful devices are becoming the backbone of

advanced military systems, enabling faster communication,
smarter surveillance, and more reliable weapon technologies.
Their importance stems from the need for precision, speed, and re-
silience in safequarding nations, where every microsecond and
every signal can make a difference.

Patents in the semiconductor field span innovations such as chip
designs and specialized manufacturing processes that allow
defence equipment to perform under extreme conditions.
Protecting these breakthroughs ensures that developers maintain
technological superiority while fostering healthy competition in
the defence industry.

Equally vital is the collaboration between defence organizations
and semiconductor innovators. This partnership helps overcome
production challenges and guarantees that systems meet the
highest standards of reliability, security, and operational
excellence—ultimately strengthening national defence
capabilities.




INNOVATION TIMELINE

1940s - Semiconductors revolutionized
defence by replacing vacuum tubes in
radar systems

1950s - U.S. military advanced
semiconductors for precision targeting
and control systems

1960s - Integrated circuits advanced
satellite communication and missile
defence systems -

1980s - Microprocessors enhance
stealth aircraft, warfare,and ~.
computing - P
2000s - Semiconductors enhance % &
command, drones, and advanced .
surveillance

2010s - Semiconductors enhance
cybersecurity, military weapons, and
loT integration for real-time battlefield
awareness in defence.

2020s - Chips drive artificial
intelligence, quantum encryption,
and autonomous defence systems
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Microprocessors~

Custom-designed chips
autonomousvehicles

- ey
Integrated Circuits ~
Specialized ICsforrad/Vsa ellite communication, and s¢
networks f . k/
Power Amplifiers ./' o .

High-efficiency amplifiers th
minimal energy loss

Sensors 4 / .

Semiconductor- base infrar

surveillance and missile defence

Memory Devices..

Ruggedized RAI\/I and flash stor e“v thstande: treme”

conditions in defe/nce systems
g

Chip Packaglng

Advanced pacl<agmg techmqurﬁ,ﬂ:’(ct s fromradiation, heat

and mechanical stress -~

. y

e

Communication Modules
Secure semlcondtrctor modulesenabling encryp d
communication

Al Accelerators

Chips optimized for artificial intelligence
tasks in cyber defence and

autonomous weapons.

Quantum-Resistant Circuits
Emerging designs for secure encryption
against quantum computing threats
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PATENT STATISTICS
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PATENT LANDSCAPE

Database: Questel Orbit
Data Range: 01/01/2020 - 28/02/2026
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YEAR WISE PATENT FILING TREND

0235, 202 W37 2023
.

-

Database: Questel Orbit
Data Range: 01/01/2020 - 28/02/2026

NOTABLE INNOVATIONS

Phase array jamming
transceiver applied to
for aviation and electronic
warfare system including

the same
US10211116 2015-10-29 Semiconductor device MITSUBISHI
ELECTRIC
Ultra-wideband high - BAE SYSTEMS
power solid-state INFORMATION &
US9537605| 2015-07-22 transmitter for electronic ELECTRONIC
warfare applications SYSTEMS
INTEGRATION
Semiconductor device for PANASONIC
US7n4777 2007511=12 spread spectrum radar
apparatus
BAE SYSTEMS
Multifunction receiver INFORMATION &
US8660671 2005-01-20 -on-chip for electronic ELECTRONIC
warfare applications SYSTEMS
INTEGRATION
US20160060507 2008-09-09 Electronic warfare receiver || LOCKHEED

having digital antenna MARTIN

LY



TOP APPLICANTSININDIA
f ~

1 sMia111

AAC OPTICS
AAGYAVISION CHANGZHOU

PRIVATE

1

AGNIT
SEMICONDUCTORS
PRIVATE

1

CAMBRIDGE
TERAHERTZ

DR DY PATIL EGREEN
COLLEGE OF OUANTA

ENGINEERING & )
INNOVATION

K RAMAKRISHNAN
COLLEGE OF
ENGINEERING

INDIAN INSTITUTE
OF TECHNOLOGY
HYDERABAD

' ' ' ' ' Database: QuestﬂOrbit
Data Range: 01/01/2020 - 28/02/2026
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"~ PATENT LANDSCAPE IN INDIA

Patent Application | Priority date
e e e ———— e e

T —

INpesaT e :.- Cth?\[;eI ku-band front end

_ = e~ = ==

: o | Method for manufacturing || AIRBUS DEFENCE
4 = e —E_—h— =
| Real time smart police :
IN202021056346 2020712724 patrolling & management
system

IN2350/MUMN- Distributed jammer
2009-05-1
P/2008 A system
' , | Vignans Nirula ==
IN202441101572 2024-12-21 Anti-theft alarm system Institute of
Technology & ;
Science for Women :
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Semiconductors in Defence Suevellance System

Basic Layer — Diodes & Transistors
Raw Semiconductor Components - e Integrated Circuits (ICs) .

Circuit Layer : Analog & Digital Circuits

Signal Handling Power Electronics

Sensor LEYEF Image Sensors & Radar Chips

Data Collection Acoustic & Motion Sensors

Processing Layer Microcontrollers & CPUs

Intelligence FGPAs / ASICs

_,.- ___.

Communication Layer . v RF & Encryption Chips

Data Transfer & : Netwarking ICs
NN,

System Integration Layer , « Drones, Satellites & Radar Systems

Platforms i + Border Monitoring e
Advanced Layer « Al Chips & Sensor Fusion
Al & Autonomous Systems « Autonomous Decision Making
Specialized Defence Materials m + GaN & SiC Chips

1 ]
Advanced Hardware L . iati

Radiation-Hardened Electronics
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Semiconductors in Battle Management Ecosystem

Security & Electronic Warfare Layer « Encryption chips
= Encyption chips * Anti-jamming systems
= Cyber defence hardware Cyber defence hardware

£} Al & Decision Layer (Advanced) - Albased threat detection ¢

» Al-based threat detection: - Autonomous drones /
= Helps decide "what to do next" missile guidance
BT . o
) Integration & Command Layer ﬁ « CPUs, GPUs, FPGAS
- Battle Management Systems (BMS) ' + Real-time data processing
» Command & Control (C2) centers (target tracking, mapping)
LA ST
FF‘ Platform Layer (Field Assets)

« Soldiers (wearables, radios)
« Drones & UAVs
Fighter jets
Ground vehicles
Satellites
g 1] -
Sensing & Detection Layer Radar (aircraft detection)

» CPUs, GPUs, FPGAs : Infrared (night vision,
« Real-time data processing (target ! heat tracking)

tracking, mapping) « Cameras, sonar, electronic survelllance
T A L. TS
Processing & Computing Layer » CPUs, GPUs, FPGAs  weipr ;

* Real-time data processing !_‘l 4 %
» (target tracking, mapping) -

SEnsing & Detection ]_ayer ; « Power systems (missiles, radars, vehicles)

Detects enemy, terrain, movement &= » Embedded circuits controlling devices

Electronics & Control Layer piaatl ' « Power systems (missiles, radars, vehicles)
» Embedded circuits controlling devices Uienid . Embedded circuits controlling devices

Basic Components Layer s .« Transistors, diodes, ICS m

Foundation of all electronics ¥ Foundation of all electronics

© IP Bazzaar | www.pbazzaarcom — ——o . APRIL 2026| I3




WHITE SPACES

Radiation-Hardened-by-Design (RHBD)
Advanced Nodes (7nm and below).

Gallium Nitride (GaN) on Diamond
Substrates.

Heterogeneous 3D Chiplet Integration
for Defence.

Intelligent Power Management
Integrated Circuits (PMIC) for Avionics.

Hardware-Level Cryptographic
Obfuscation.

Al-Enabled Edge Computing for
Missiles.

Secure Hardware Root of Trust (RoT)
for Defense l0T.
"Passive" On-Chip Sensors for
Structural Health.
O Cryogenic Semiconductor Electronics.

mﬁw © IP Bazzaar | www.ipbazzaar.com APRIL 2026 | 14




If you would like to learn more about any of these areas or have specific questions,
we're here to provide further information and insights. Qur team is dedicated to driving
progress and staying at the forefront of Semiconductor in Defence.

About IPBazzaar

[P Bazzaar is an initiative towards successful commercialization of Intellectual Property Rights. IP Bazzaar is a private limited company, acts
for both innovators/creators and investors; and manages the commercialisation of Intellectual Property. It operates through a wide network
of association with companies, industries, industry-associations, entrepreneurs, government organization, NGOs, Universities, Venture Capitalists,
overseas law firms, overseas technology transfer companies and through Patentwire.

Disclaimer

IP Bazzaar has used reasonable endeavours to ensure that contents of this report were correct at the time the relevant pages were created,
modified and published. IP Bazzaar does not make any warranty, express or implied, or assumes any legal liability or responsibility for the
accuracy, completeness, or usefulness of any information. Reference herein to any specific commercial product, process, or service by trade
name, trademark, manufacturer, or otherwise, does not necessarily constitute or imply its endorsement, recommendation, or favoring by the
firms The views and opinions of authors expressed herein do not necessarily state or reflect those of the firm.

Where Mind Meets Market

© IPBazzaar 2026. All Rights Reserved.
This report is for informational purposes and is not intended
to constitute legal advice.

Contact us:

2~

g\il

Lalit Ambastha Medha Kaushik
Co-Founder, IP Bazzaar Director | Special Projects & Tech Transfer
Mob: +91-9811367838 Mob: +91-6359777555
E-mail: lalit @ ipbazzaar.com E-mail: medha @ ipbazzaar.com
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