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$8.26 $12.3 $3.3$9.4 $4.78 $1.03

Global Revenues for Passive Electronic Components: FY 2026

Handsets have been 
slow to recover

Huge Growth in 
Semiconductor

+26% for Hyperscale YoY

Huge Growth in 
Electric Propulsion Challenging

Segment

Growth in 
Alternative

Energy

7% AAG

In Billions of US Dollars- Global Dennis M Zogbi

In Billions of USD

©2026 Paumanok Publications, Inc.

Source: Passive Electronic Components: World Market Outlook: 2026-
2031 ISBN #:1-893211-99-1 (2026) 

https://www.paumanokgroup.com/l/uplifw
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Changes in Passive Component Consumption Value Worldwide Over Time: 2009-2026

Defense Mil-Spec Components

Civil Aviation and Radar

Spacecraft and Satellites

Telecommunications Infrastructure

Medical Implants

Medical Test and Scan

Oil & Gas Electronics

Voltage

Frequency

Temperature

In Billions of USD

©2026 Paumanok Publications, Inc.

Source: Passive Electronic Components: World Market Outlook: 2026-2031 ISBN #:1-893211-99-1 (2026) 
https://www.paumanokgroup.com/l/uplifw
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The Quantum Computing Environment for 
Passive Electronic Components- Ruggedized for Cold

A cross-section illustration of a superconducting quantum 
computer

The whole system is a dilution refrigerator, which cools the 
qubit chip down to around 15 millikelvin — colder than 
outer space — to eliminate thermal noise

The nested cylinders are thermal shields at progressively 
colder temperatures (4K → 1K → 100mK → 15mK) as you 
move inward.

At the heart is the qubit chip, where small superconducting 
circuits act as qubits. The glowing amber dot in the center 
represents an active qubit.

©2026 Paumanok Publications, Inc.  All Rights Reserved Contact dmz@paumanokgroup.com
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The unique challenges and requirements of 
passive components in quantum computing 
systems include-

• The extreme environmental conditions (cryogenic 

temperatures, electromagnetic sensitivity)

• Different types of capacitors used - ceramic, film, silicon, 

electrolytic and dielectrics designed specifically for 

Quantum Computing)

• Different types of resistors used (nickel chromium film, 

wire and foil, tantalum nitride, ruthenium and ruthenates)

• Different types of magnetics- ferrites and mixed metal 

oxides

• Future trends and emerging technologies (Silicon, 

Hexagonal Boron Nitride, Diamond Like Capacitors, 

Other)

INSIGHT- The eye of a few select migratory 
birds engage in quantum bio-mechanics at 
room temperature for detailed 
NAVIGATION.
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Quantum Computer Hardware Value Forecast: Global: FY 2025-2030 (In Billions of US Dollars)

Source: Ultra-Low Loss and Precision Capacitors, Resistors and Inductors For Emerging Quantum Systems: World Markets, Technologies
and Opportunities: 2025-2030 ISBN: 1-893211-38-X (QPU2025) https://www.paumanokgroup.com/l/sokwm

in Billions of USD.

”NOTED AND INSIGHTS-The potential 

asset value of quantum computing 

for navigation, sensing and 

communications is significant and 

measured in the trillions of dollars

Hardware $ Value Only
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End Markets Driving Quantum Computer Demand Through 2030 And Beyond

• Healthcare (MedTech Test and Scan-Quantum Biology)

• Supply Chain Optimization (Wave Efficiency; Photosynthesis)

• Materials Science (Particles and Waves)

• Communications Infrastructure (Quantum Tunneling)

• Navigation, Time and Location (Magneto-Receptive)

Why These Markets Drive Demand

• Problem Complexity:

• High Economic Value:

• Established Infrastructure:

• Early Mover Advantage:

Major Quantum Computer Research and Development

• IBM (Superconducting Qubits)

• Google (Alphabet) (Superconducting Qubits)

• Microsoft

• Intel

• Amazon

Specialized Quantum Computing Research and Development

8

A B

C
D

• IonQ (Trapped Ions)

• Quantinuum (Trapped Ions)

• D-Wave Systems (Quantum Annealing)

• Rigetti Computing (Superconducting Qubits)

• Oxford Ionics (Trapped Ions)

• Atom Computing (Neutral Atoms)

• Diraq (Silicon Spin Qubits)

• Quantum Motion (Silicon Spin Qubits)

• Photonic, Inc. (Photonic Particles)Source: Ultra-Low Loss and Precision Capacitors, Resistors and Inductors For Emerging
Quantum Systems: World Markets, Technologies and Opportunities: 2025-2030 ISBN: 1-

893211-38-X (QPU2025) https://www.paumanokgroup.com/l/sokwm

in Billions of USD.
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High Reliability Passive Electronic Components

9

TECHNOLOGY

Source; High-Reliability Passive Electronic Components: World Markets, Technologies and 
Opportunities: 2023-2028- DEEP DIVE ANALYSIS- ISBN: 1-89-3211-38-X 

High-Reliability
Technology Signature

• Voltage
• Frequency
• Temperature

Rugged Customization

• Stacking
• Derivative Electrodes
• Open Mode Design
• Flexible Terminations
• J-Leads
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RUGGED CUSTOMIZATION

Quantum 
Computing

Qubit Decoupling

+  Cryogenic 
Passive 

Components

1 0

Source; High-Reliability Passive Electronic Components: World Markets, Technologies and Opportunities: 2023-2028- DEEP 
DIVE ANALYSIS- ISBN: 1-89-3211-38-X 

Exciting and New
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Technology Indicators of Advanced Ecosystems

EXPANDS TO INCLUDE

LOW TEMPERATURE

Extreme Temperature

A Spectrum That

Includes “4K” and “77K”

Catalog Descriptions for

Passive Electronic Components

RUGGED CUSTOMIZATION

500 Volts to 100,000 Volts

+170 Degrees C
10 Ghz + DC Light

Ultra-Low Loss Passive Components- Capacitors, Resistors, Inductors

1 1

* 4K refers to an operating environment at or near 4 

Kelvin (approximately -269°C )

** In passive component grading for quantum and 

cryogenics, the number 77 refers to 77 Kelvin (K) -196C or 

the boiling point of liquid nitrogen
Source; High-Reliability Passive Electronic Components: World Markets, Technologies and Opportunities: 2023-2028- DEEP 
DIVE ANALYSIS- ISBN: 1-89-3211-38-X 

Source: Ultra-Low Loss and Precision Capacitors, Resistors and Inductors For Emerging Quantum Systems: World Markets,

Technologies and Opportunities: 2025-2030 ISBN: 1-893211-38-X (QPU2025) https://www.paumanokgroup.com/l/sokwm
in Billions of USD.
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Quantum Cryogenic Passive Components

$18.7 MM

Prior experience in  THE COLD OF “Space Electronics”

1 2
Source; High-Reliability Passive Electronic Components: World Markets, Technologies and 
Opportunities: 2023-2028- DEEP DIVE ANALYSIS- ISBN: 1-89-3211-38-X 
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Quantum Passive Component Market Shares by Technology

• Market Segmentation and Growth Dynamics

• Passive Electronic Component Consumption in Quantum Computers by Type (Capacitors, Resistors and Inductors): FY 2025

Paumanok Estimates; In MM of USD

Early Stages of Global Market Development

1 4

Source: Ultra-Low Loss and Precision Capacitors, Resistors and Inductors For Emerging Quantum Systems:

World Markets, Technologies and Opportunities: 2025-2030 ISBN: 1-893211-38-X (QPU2025)
https://www.paumanokgroup.com/l/sokwm
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Passive Electronic Component Usage in Quantum Computers By Sub-Assembly

• Passive Component Consumption (CRL) in Quantum Computers by Sub-Assembly FY 2025

1 5

Silicon Nitride
Sapphire
Hexagonal Boron Nitride
Graphene Carbon
Diamond
Superconductor

Porcelain Ceramic NPO
Metallized Polypropylene
Silvered Mica
Tantalum Nitride
Nichrome Film
Nichrome Bulk Metal Foil®
Nichrome Wirewound
Ferrite Core
Ferrite Bead

MLCC X7R
Metallized Polypropylene
Polymer Tantalum
Polymer Aluminum
Porcelain NPO

Nichrome
Ruthenium
Ferrites 

Source: Ultra-Low Loss and Precision Capacitors, Resistors

and Inductors For Emerging Quantum Systems: World
Markets, Technologies and Opportunities: 2025-2030 ISBN: 1-

893211-38-X (QPU2025)
https://www.paumanokgroup.com/l/sokwm

in Billions of USD.
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Technology Requirements Are Focused on Complete Noise Elimination

• Requires Important Component Design Considerations
• Performance Stability at Cold Temperatures -269 Degrees C

• Minimal drift in electrical parameters with temperature cycling

• Low Noise Characteristics
• Josephson junction noise must be minimized

Thermal Noise Elimination

1 6

Source: Ultra-Low Loss and Precision Capacitors, Resistors and Inductors For Emerging Quantum Systems:

World Markets, Technologies and Opportunities: 2025-2030 ISBN: 1-893211-38-X (QPU2025)
https://www.paumanokgroup.com/l/sokwm

in Billions of USD.
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Capacitor 
Consumption Value in 
Quantum Computing by 
Type/Dielectric: FY 
2025 

$7.7 MM USD Global Market FY 2025

1 7

The Majority are 

NPO Porcelain

Ceramic Capacitors

For Cryogenic Operation

The Majority are 

Metalized Polypropylene

For Cryogenic Operation

The Majority are 

Silicon Nitride Embedded/Trench

Capacitors

Source: Ultra-Low Loss and Precision Capacitors, Resistors and Inductors For Emerging Quantum Systems:

World Markets, Technologies and Opportunities: 2025-2030 ISBN: 1-893211-38-X (QPU2025)
https://www.paumanokgroup.com/l/sokwm

in Billions of USD.
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Capacitor Manufacturers Serving Quantum Computing

1 8Source: Ultra-Low Loss and Precision Capacitors, Resistors and Inductors For Emerging Quantum Systems: World Markets, Technologies and

Opportunities: 2025-2030 ISBN: 1-893211-38-X (QPU2025) https://www.paumanokgroup.com/l/sokwm
in Billions of USD.
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Resistor Consumption Value in Quantum Computing by Type/Dielectric: FY 2025 

$5.2 MM USD Global Market FY 2025
1 9

Nickel + Chromium (Nichrome)
• Bulk Metal Nichrome Foil
• Wirewound Nichrome
• Thin Film Nichrome

Tantalum Nitride
• Integrated Passive Devices

Other
• Ruthenium Based
• Tin-Oxide
• Carbon
• Chrome Silicide
• Nickel Phosphor

Source: Ultra-Low Loss and Precision Capacitors, Resistors and Inductors For Emerging Quantum Systems: World Markets, Technologies and

Opportunities: 2025-2030 ISBN: 1-893211-38-X (QPU2025) https://www.paumanokgroup.com/l/sokwm
in Billions of USD.
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Resistor Manufacturers Serving Quantum Computing

$5.2 MM USD Global Market FY 2025 2 0

• Quantum/Cryogenic Parts

• Vishay Intertechnology (EFI, Dale)

• VPG Sensors

• Mini-Systems

• Alpha Electronics

• Isenbellehutte

Source: Ultra-Low Loss and Precision Capacitors, Resistors and Inductors For

Emerging Quantum Systems: World Markets, Technologies and Opportunities: 2025-
2030 ISBN: 1-893211-38-X (QPU2025) https://www.paumanokgroup.com/l/sokwm

in Billions of USD.
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Inductor Manufacturers Serving Quantum Computing

$5.8 MM USD Global Market FY 2025
2 1

UNDERSERVED MARKET

Source: Ultra-Low Loss and Precision Capacitors, Resistors and Inductors For Emerging Quantum Systems: World Markets, Technologies and

Opportunities: 2025-2030 ISBN: 1-893211-38-X (QPU2025) https://www.paumanokgroup.com/l/sokwm
in Billions of USD.
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Inductor Raw Materials For Quantum Computing

2 2
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Integration Trends in Passive Components

2 3
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Integrated 
Passive 
Devices



Quantum Computer Hardware Value Forecast: Global: FY 2025-2030

IN BB of USD.

2 4

FORECASTS

Source: Ultra-Low Loss and Precision Capacitors, Resistors and Inductors For Emerging Quantum Systems: World Markets, Technologies and

Opportunities: 2025-2030 ISBN: 1-893211-38-X (QPU2025) https://www.paumanokgroup.com/l/sokwm
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Capacitor, Resistor and Inductor 
Forecasts in Quantum 
Computers: FY 2025-2030

In MM of USD
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Source: Ultra-Low Loss and Precision Capacitors, Resistors and Inductors For Emerging Quantum Systems: World

Markets, Technologies and Opportunities: 2025-2030 ISBN: 1-893211-38-X (QPU2025)
https://www.paumanokgroup.com/l/sokwm

in Billions of USD.
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FORECASTS- Passive Components for Quantum Computing; 2025-2030

In MM of USD

2 6

NPO PORCELAIN CERAMIC
METALLIZED POLYPROPYLENE
SILICON EMBEDDED AND TRENCH

NICHROME
TANTALUM NITRIDE

FERRITES

Source: Ultra-Low Loss and Precision Capacitors, Resistors and Inductors For Emerging Quantum Systems: World Markets, Technologies and Opportunities:

2025-2030 ISBN: 1-893211-38-X (QPU2025) https://www.paumanokgroup.com/l/sokwm
in Billions of USD.
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FORECASTS BY WORLD REGION

Passive Component Consumption Value Forecasts 
by World Region for Applications in Quantum 
Computing: FY 2025-2030

Source: Paumanok IMR; in MM of USD

2 7

Source: Ultra-Low Loss and Precision Capacitors, Resistors and Inductors For Emerging Quantum Systems: World Markets, Technologies and Opportunities:

2025-2030 ISBN: 1-893211-38-X (QPU2025) https://www.paumanokgroup.com/l/sokwm
in Billions of USD.

• NorthAmerica ($9.1→ $94M)

• Largest market driven by commercial quantum companies and $2.8B annual federal investment

• California leads with 35% of demand (Google, Rigetti), Northeast 28% (IBM)

• Strong emphasis on superconducting quantum systems drives higher cryogenic component

demand

• Government policies increasingly emphasize domestic sourcing and supply chain security

• Europe ($4.1→ $69M):

• Second-largest market with 1bb Quantum Flagship program driving coordinated development

• Germany leads (32%), France (24%), UK (18%) despite Brexit

• Strong precision manufacturing base and quantum communication emphasis

• Cross-border collaboration and standards development provide competitive advantages

• Asia-Pacific ($5.5M→ $65M):

• China dominates with 52% regional share, $4.5B annual government investment

• Japan (28%) and South Korea (13%) emphasize industrial applications

• Government-led strategies prioritize technology sovereignty and indigenous supply chains

• Existing electronics manufacturing provides scaling advantages
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FORECAST- Capacitors, Resistors and Inductors for Quantum Computing: Consumption by Quantum Computing 
Sub-Assembly-FY 2025-2030

New Capacitors Developed for Qubit Processing

• Hexagonal Boron Nitride in Quantum Capacitors: MIT researchers used hexagonal boron 

nitride to build much smaller capacitors for superconducting qubits, enabling them to 

shrink the footprint of a qubit by two orders of magnitude without sacrificing performance.

• Ultra-thin Graphene: Nanocapacitors made of graphene and hexagonal boron 

nitride films can achieve superior capacitor properties, overcoming the "dead-

layer" effect that typically decreases capacitance in extremely small 

nanostructure

• Diamond-Like Carbon Capacitors- DLC 

Capacitors For high voltage rugged 

applications.

2 8

Innovation for Qubit Processing

• Integrated Passive Structures (CRL)

• Silicon Capacitors, TaN Resistors

• Superconducting Environment

Source: Ultra-Low Loss and Precision Capacitors, Resistors and Inductors For Emerging Quantum Systems: World Markets, Technologies and Opportunities:

2025-2030 ISBN: 1-893211-38-X (QPU2025) https://www.paumanokgroup.com/l/sokwm
in Billions of USD.

© 2 0 2 6  P A U M A N O K  P U B L I C A T I O N S ,  I N C .  A L L  
I N T E R N A T I O N A L  C O P Y  R I G H T S  R E S E R V E D

https://www.paumanokgroup.com/l/sokwm
https://www.paumanokgroup.com/l/sokwm
https://www.paumanokgroup.com/l/sokwm
https://www.paumanokgroup.com/l/sokwm
https://www.paumanokgroup.com/l/sokwm
https://www.paumanokgroup.com/l/sokwm
https://www.paumanokgroup.com/l/sokwm


2 9Quantum Tools In Nature Provide Insights Into What’s Possible © 2 0 2 6  P A U M A N O K  P U B L I C A T I O N S ,  I N C .  A L L  
I N T E R N A T I O N A L  C O P Y  R I G H T S  R E S E R V E D



Quantum Tool Developments 2026 

Navigation Sensing Measuring
Quantum Patents Point Toward the Development of Quantum Tools for Navigation, Sensing and Measuring
©2026 Paumanok Publications, Incx.
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Q & A for Coherence

Contact-

Dennis M. Zogbi

Paumanok Publications, Inc.

Industrial Market Research

dennis@paumanokgroup.com

(919) 468-0384

www.paumanokgroup.com
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