
High-Temperature MLCC: World Markets, Technologies & Opportunities: 2021-2026  
 
 

 © 2 0 2 1   P a u m a n o k  P u b l i c a t i o n s ,  I n c .  i n f o @ p a u m a n o k g r o u p . c o m   

 

1 

HIGH-TEMPERATURE MLCC 
World Markets, Technologies, & Opportunities for Ceramic Capacitors and 
Dielectric Materials for 170C+ Operation: 2021-2026 Outlook 

 
Research Analysis by 
Dennis M. Zogbi 
CEO and Founder 
Paumanok Publications, Inc. 
Cary, NC 27513 USA 
(919) 468-0384 
www.paumanokgroup.com 
ISBN: 1-89-3211-38-X (2021) 
Published: December 2021 
Pages: 108 
Tables and Graphs: 30 
Price: $2750.00 USD 1-4 User License 
Previous Editions (2016, 2012, 2005) 
 



High-Temperature MLCC: World Markets, Technologies & Opportunities: 2021-2026  
 
 

 © 2 0 2 1   P a u m a n o k  P u b l i c a t i o n s ,  I n c .  i n f o @ p a u m a n o k g r o u p . c o m   

 

2 

 
 

	
Table	of	Contents-	
 
 

FOCUS	OF	THIS	SPECIFIC	REPORT	....................................................................................................................................................................................	10	
THE	HIGH-TEMPERATURE	HIGH	TECHNOLOGY	ECOSYSTEM-	...............................................................................................................................................	11	

High	Temperature	Defense	&	Aerospace	Electronics	EcoSystems-	...............................................................................................................	12	
High	Temperature	Oil,	Gas	&	Geothermal	Electronics	EcoSystems:	..............................................................................................................	13	
High	Temperature	Specialty	Industrial	Electronic	Ecosystems:	.....................................................................................................................	14	
High-Temperature	MLCC	Key	Point	of	Product	Differentiation	Through	Construction	.................................................................................................................................	14	

High	Temperature	Class	I	COG	Dielectrics:	...............................................................................................................................................................................................	14	
High	Temperature	Class	II	X7R	Dielectrics:	...............................................................................................................................................................................................	15	

High	Temperature	Metallization	and	Termination	Trends:	............................................................................................................................................................................	15	
RESEARCH	METHODOLOGY	EMPLOYED:	..........................................................................................................................................................................	16	
THE	PAUMANOK	RESEARCH	METHODOLOGY:	35	YEARS	STUDYING	PASSIVE	CAPACITOR	MARKETS	............................................................................................	17	

Government	Data	Collection	and	Resources:	................................................................................................................................................	17	
Secondary	Published	Sources:	........................................................................................................................................................................	18	
Primary	Intelligence	Gathering:	.....................................................................................................................................................................	18	

FIXED	CAPACITORS	AND	THEIR	RESPECTIVE	SUB-CATEGORIES:	2020	....................................................................................................................................	19	
Fixed	Capacitors	and	Their	Respective	Sub-Categories:	FY	2020	...................................................................................................................................................................	19	

THE	PASSIVE	CAPACITOR	SUPPLY	CHAIN:	.........................................................................................................................................................................	20	
MLCC	Mining	of	Raw	Dielectric	Materials	and	Conductive	Metals:	...............................................................................................................................................................	21	
MLCC	Raw	Materials	Processing:	...................................................................................................................................................................................................................	21	
MLCC	Capacitor	Manufacturing:	....................................................................................................................................................................................................................	22	
MLCC	Capacitor	Distribution:	.........................................................................................................................................................................................................................	22	
MLCC	End-Market	Consumption:	...................................................................................................................................................................................................................	22	
MLCC	Technology	Differentiation:	.................................................................................................................................................................	23	



High-Temperature MLCC: World Markets, Technologies & Opportunities: 2021-2026  
 
 

 © 2 0 2 1   P a u m a n o k  P u b l i c a t i o n s ,  I n c .  i n f o @ p a u m a n o k g r o u p . c o m   

 

3 

MLCC	Regional	Markets	And	Key	Consuming	Countries:	...............................................................................................................................................................................	24	
MLCC	Recycling	of	Critical	Materials:	.............................................................................................................................................................................................................	24	

THE	TECHNICAL	ECONOMIC	MAXIMS	ASSOCIATED	WITH	MLCC:	........................................................................................................................................	25	
THE	TWO	TECHNICAL	ECONOMIC	MAXIMS	ASSOCIATED	WITH	MLCC:	.................................................................................................................................	25	

Ubiquitous	Nature	of	MLCC	In	Electrical	and	Electronic	Circuits:	..................................................................................................................................................................	26	
Relationship	Between	Performance	and	Available	Surface	Area:	..................................................................................................................................................................	26	

HIGH	TEMPERATURE	MLCC	>175	C	GLOBAL	MARKETS:	2021-2026:	..................................................................................................................	27	
Global	Market	Value:	High	Temperature	MLCC	>170	C	..........................................................................................................................................................................	27	

HIGH	TEMPERATURE	CERAMIC	CAPACITORS	>175	DEGREES	C:	WORLD	MARKET	OUTLOOK:	2021-2026	.................................................................................	27	
Global	Market	Size	and	Growth:	Year	End	2021	............................................................................................................................................................................................	27	
High	Temperature	Ceramic	Capacitor	Markets	By	End-Use	Market	Segment:	2021-2026	Outlook	..............................................................................................................	30	

HIGH	TEMPERATURE	CERAMIC	CAPACITOR	REVENUES	BY	WORLD	REGION:	2021	..................................................................................................................	32	
American	Markets	For	High	Temperature	Ceramic	Capacitors:	2021:	....................................................................................................................................................	32	
European	Markets	For	High	Temperature	Ceramic	Capacitors:	2021:	...................................................................................................................................................	32	
Asian	Markets	for	High	Temperature	Ceramic	Capacitors:	2021	............................................................................................................................................................	33	

High	Temperature	Ceramic	Capacitor	Configurations:	2021	.........................................................................................................................	34	
High	Temperature	Ceramic	Capacitors	175	Degrees	C	+:	Market	By	Component	Configuration	(MLCC;	MLC-R	SMPS	Stacked,	MLC-A,	Custom):	2021	....................	34	

High	Temperature	Ceramic	Capacitor	(MLCC	Chip	Markets):	........................................................................................................................................................................	36	
High	Temperature	Ceramic	Capacitor	Markets	(MLC	Box	Type	Radial	Markets):	2021:	................................................................................................................................	36	
High	Temperature	Ceramic	Capacitor	Markets	(SMPS	Stacked	Markets):	2021	............................................................................................................................................	37	
Other	Configurations	for	High	Temperature	Ceramic	Capacitors	(MLC	Axial,	Single	Layered	Disc,	Single	Layered	Chip):	2021	...................	37	
Ceramic	Capacitor	Profit	Centers	By	Temperature	Range:	2021	...................................................................................................................................................................	37	

KEY	VENDORS	AND	PRODUCT	OFFERINGS	IN	HIGH	TEMPERATURE	MLCC	AND	CERAMIC	CAPACITORS	........................................................................................	37	
AVX	.................................................................................................................................................................................................................	37	
AVX Corporation: High Temperature Ceramic Capacitor Solutions:	............................................................................................................................................................	38	

AVX AT Series	........................................................................................................................................................................................................................................	38	
AVX SQCB Series:	..................................................................................................................................................................................................................................	38	
AVX SMPS Ceramic Capacitors (SMX and SXP)	...............................................................................................................................................................................	38	
AVX ET Series Glass Dielectric	.............................................................................................................................................................................................................	38	

CALRAMIC	.......................................................................................................................................................................................................	38	
Calramic Technologies LLC: HTHV Ceramic Capacitors Radial & Axial	....................................................................................................................................................	38	

HV MLC Leaded TO 200 Degrees C	.....................................................................................................................................................................................................	38	
HV Disc Leaded to 200 Degrees C	.........................................................................................................................................................................................................	39	

Eurofarad (An Exelia Company): HT Class 1 and Class 2 Ceramic Chip, Molded Axial and Radial	...........................................................................................................	39	
Eurofarad: Class 1 and II High Temperature Ceramic Capacitors	...................................................................................................................................................	39	



High-Temperature MLCC: World Markets, Technologies & Opportunities: 2021-2026  
 
 

 © 2 0 2 1   P a u m a n o k  P u b l i c a t i o n s ,  I n c .  i n f o @ p a u m a n o k g r o u p . c o m   

 

4 

HOLYSTONE	....................................................................................................................................................................................................	39	
Holy Stone Enterprise Co., Ltd.: HMC, HSC, HTC and HXX Ceramic Capacitors	......................................................................................................................................	39	

HES 175 Degree Rated Ceramic Capacitors	.........................................................................................................................................................................................	39	
HES 200 Degree Rated Ceramic Capacitors	.........................................................................................................................................................................................	39	
HES 250 Degree Rated Ceramic Capacitors	.........................................................................................................................................................................................	40	

JOHANSON	DIELECTRICS	................................................................................................................................................................................	40	
Johanson Dielectrics, Inc.: High Temperature MLCC, Stacked SMPS and Radial Leaded Ceramic Capacitors	...........................................................................................	40	

T07 to T18 Series MLCC:	......................................................................................................................................................................................................................	40	
T41 to T48 Series High Temperature MLCC	.......................................................................................................................................................................................	40	
New: Polyterm® Flexible Termination	.................................................................................................................................................................................................	40	
New: 200 degrees C T-Series Stacked SMPS Capacitors	.....................................................................................................................................................................	40	
200 C Radial Leaded Ceramic Capacitors:	...........................................................................................................................................................................................	41	

KEMET	(YAGEO)	..............................................................................................................................................................................................	41	
KEMET Electronics: High Temperature Ceramic Capacitors To 200 Degrees C.	.........................................................................................................................................	41	

KEMET High Temperature MLCC Surface Mount 175C, X7R, 16 Vdc to 200 Vdc (Industrial Grade):	................................................................................................	42	
High Temperature MLCC 200°C, C0G Dielectric, 10 – 200 VDC (Industrial Grade)	.............................................................................................................................	42	
HV-HT Series, High Voltage, High Temperature 200°C, C0G Dielectric, 500 – 2,000 VDC (Industrial Grade)	....................................................................................	42	
High Temperature 200°C, Radial, Molded, C0G Dielectric, 50 – 200 VDC (Industrial Grade)	...............................................................................................................	43	
High Temperature 200°C, Radial, Molded, X7R Dielectric, 50 – 200 VDC (Industrial Grade)	...............................................................................................................	43	
KEMET Gold Plated Terminations for 200C	.......................................................................................................................................................................................	43	
KEMET 175C X7R MLCCs with Flexible Termination	.....................................................................................................................................................................	43	

KNOWLES	PD	..................................................................................................................................................................................................	43	
Knowles Capacitor (Novacap): High Temperature MLCC; COG, X7R; Pulse Detonator Capacitors	...........................................................................................................	43	

COG High Temperature (200 Degrees C)	.................................................................................................................................................................................................	44	
Radial Leaded High Temperature- Epoxy Coated	....................................................................................................................................................................................	44	
Radial Leaded High Temperature- Encapsulated	......................................................................................................................................................................................	44	
Class II- High Temperature 160 Degrees C	..............................................................................................................................................................................................	44	
Class II-High Temperature 200 Degrees C.	..............................................................................................................................................................................................	44	

PRESIDIO	.........................................................................................................................................................................................................	44	
Presidio Components, Inc. : HT MLCC and Stacked Ceramic Capacitors	....................................................................................................................................................	44	

Presidio HT Series:	...................................................................................................................................................................................................................................	45	
Presidio HTHV Series:	..............................................................................................................................................................................................................................	45	
Presidio HTS Series:	.................................................................................................................................................................................................................................	45	
Presidio RT Series	.....................................................................................................................................................................................................................................	45	
Presidio HTVL Series:	..............................................................................................................................................................................................................................	45	

SRT	MICRO-CERAMIQUE	................................................................................................................................................................................	45	



High-Temperature MLCC: World Markets, Technologies & Opportunities: 2021-2026  
 
 

 © 2 0 2 1   P a u m a n o k  P u b l i c a t i o n s ,  I n c .  i n f o @ p a u m a n o k g r o u p . c o m   

 

5 

SRT Micro-Ceramique: High Temperature MLCC	........................................................................................................................................................................................	45	
SRT Micro-Ceramique: D03 and D07 MLCC High Temperature :	..........................................................................................................................................................	46	
SRT NP0 High Temperature applications D03 Type:	...............................................................................................................................................................................	46	
SRT X7R high temperature applications D03 Type:	.................................................................................................................................................................................	46	
X7R high temperature 500V D03/D07 Type Chips:	.................................................................................................................................................................................	46	

WRIGHT	(NOW	PRESIDIO)	..............................................................................................................................................................................	46	
Wright Capacitors, Inc. High Temp Ceramic Capacitors	...............................................................................................................................................................................	46	

Wright Class I NPO	..................................................................................................................................................................................................................................	46	
Wright Class N2200	..................................................................................................................................................................................................................................	46	
Wright Class II	..........................................................................................................................................................................................................................................	46	
Wright High Voltage Arc Protection	.........................................................................................................................................................................................................	47	
Wright High Temperature Solder to 300 Degrees C	.................................................................................................................................................................................	47	

Five	Year	Market	Outlook	for	High	Temperature	Ceramic	Capacitors	To	2026	.............................................................................................................................................	47	
High	Temperature	Ceramic	Capacitors:	175	Degrees	C+:	Market	Forecasts	To	2026	by	End	Use	Market	Segment	.............................................................................	49	
High	Temperature	Ceramic	Capacitors:	Global	Forecasts	By	World	Region:	2021-2026	.......................................................................................................................	50	
American	Markets	For	High	Temperature	Ceramic	Capacitors:	2021-2021	Forecast:	...........................................................................................................................	51	
European	Markets	For	High	Temperature	Ceramic	Capacitors:	2021:	...................................................................................................................................................	51	
Asian	Markets	for	High	Temperature	Ceramic	Capacitors:	2021	............................................................................................................................................................	51	

Competitive	Environment	in	High	Temperature	MLCC	and	Ceramic	Capacitors	by	Component	Configuration:	2021	..................................	53	
Technology	Improvements	in	High	Temperature	Ceramic	Capacitors	...................................................................................................................................................	54	

High	Temperature	Ceramic	Capacitor	Vendors	>175	C:	2021	Estimated	Sales	&	Market	Shares	..................................................................................................................	56	
M&A	Activity	Impacting	High	Temperature	MLCC	....................................................................................................................................................................................	56	

HIGH	TEMPERATURE	CAPACITORS:	A	COMPARISON	........................................................................................................................................	58	
HIGH	TEMPERATURE	CAPACITOR	MARKETS	BY	TYPE/DIELECTRIC:	2021:	..............................................................................................................................	58	

Ceramics:	High	Temperature	Ceramic	Capacitors	>175	Degree	C	.................................................................................................................................................................	58	
Tantalum:	High	Temperature	Tantalum	Capacitors	>175	Degree	C	...............................................................................................................	58	
Plastic	Film:	High	Temperature	Plastic	Film	Capacitors	>175	Degree	C	.........................................................................................................................................................	59	
Mica:	High	Temperature	Mica	Capacitors	>175	Degree	C	.............................................................................................................................................................................	60	
Glass:	High	Temperature	Glass	Capacitors	>175	Degree	C	............................................................................................................................................................................	60	
Silicon:	High	Temperature	Capacitors	>175	Degree	C	....................................................................................................................................................................................	61	
Diamond-Like	(DLC):	High	Temperature	Capacitors	>175	Degree	C	..............................................................................................................................................................	61	
Aluminum	Oxynitride:	High	Temperature	Capacitors	>175	Degree	C	............................................................................................................................................................	61	
Hybrid	Capacitors:	High	Temperature	Capacitors	>175	Degree	C	..................................................................................................................................................................	61	

AVERAGE	UNIT	PRICING	COMPARISON-	HIGH	TEMPERATURE	CAPACITORS	>	175	DEGREES	C:	.................................................................................................	64	
 



High-Temperature MLCC: World Markets, Technologies & Opportunities: 2021-2026  
 
 

 © 2 0 2 1   P a u m a n o k  P u b l i c a t i o n s ,  I n c .  i n f o @ p a u m a n o k g r o u p . c o m   

 

6 

HIGH	TEMPERATURE	CAPACITOR	TECHNOLOGY:	COMPARISON	......................................................................................................................	66	
Technology	Comparison	of	Capacitor	Dielectric	Performance	at	High	Temperature	....................................................................................................................................	66	
High	Temperature	Capacitors	By	Type,	Dielectric	and	Configuration:	175	Degrees	C	to	350	Degrees	C	.......................................................	66	
175	Degrees	C	To	200	Degree	C	Markets:	2021	.............................................................................................................................................................................................	66	
250	to	260	Degree	C	Markets:	2021	...............................................................................................................................................................................................................	66	
300	to	450	Degree	C	Markets:	2021	...............................................................................................................................................................................................................	67	

COMPETITIVE	ENVIRONMENT	IN	HIGH	TEMPERATURE	CAPACITORS	BY	VENDOR,	COMPONENT	CONFIGURATION,	MAXIMUM	OPERATING	TEMPERATURE	AND	
DIELECTRIC:	2021	.......................................................................................................................................................................................................	69	

High	Temperature	Capacitors	>	175	Degrees	C-	Comparison	by	Operating	Voltage:	2021	...........................................................................	70	
High	Temperature	Capacitors:	>	175	Degrees	C-	Comparison	by	Capacitance	Value:	2021	..........................................................................	70	

HISTORICAL	GROWTH	TRENDS	BY	HIGH	TEMPERATURE	DIELECTRIC:	SEVEN-YEAR	ANALYSIS:	2021-2026	.................................................................................	71	

HIGH	TEMPERATURE	CAPACITOR	MARKET	OPPORTUNITIES	TO	2026:	.............................................................................................................	73	
CUSTOMER	TRENDS	AND	DIRECTIONS:	............................................................................................................................................................................	73	

Summary	and	Considerations	...................................................................................................................................................................................................................	73	
HIGH	TEMPERATURE	CAPACITOR	MARKETS	BY	END-USE	MARKET	SEGMENT:	2021	...............................................................................................................	73	

Defense	&	Aerospace	Electronics:	.................................................................................................................................................................	73	
Defense	Related	Platforms	Consuming	High	Temperature	Capacitors:	2021	................................................................................................	75	

Advanced	Avionics	Systems:	.....................................................................................................................................................................................................................	75	
Jet	Engine	Igniters	(Capacitor	Discharge	Ignition	System):	.......................................................................................................................................................................	76	
CDI	and	The	High	Voltage,	High	Temperature	Capacitor	Solution:	...........................................................................................................................................................	76	
Aircraft	Sensors	and	Regulators:	...............................................................................................................................................................................................................	77	
High	Temperature	Deep	Space	Electronics:	The	Most	Critical	Of	Applications	........................................................................................................................................	77	

Oil,	Gas	&	Geothermal	Electronics:	................................................................................................................................................................	78	
Sophisticated	Downhole	Electronics:	Demanding	Environments:	............................................................................................................................................................	78	
Component	Applications	In	DownHole	Sensors:	.......................................................................................................................................................................................	78	
Passive	Component	Applications	In	Downhole	Sensor	Modules:	.............................................................................................................................................................	78	
Component	Applications	In	Sonic	Logging	Tools:	.....................................................................................................................................................................................	78	
Component	Applications	In	Gamma-Ray	Logging	Tools:	..........................................................................................................................................................................	79	
Component	Applications	In	Density	Logging	Tools:	..................................................................................................................................................................................	79	
Component	Applications	In	Resistivity	Logging	Tools:	..............................................................................................................................................................................	80	
Oilwell	Industry	Push	for	Performance	Improvement	in	Capacitor	Technology	.......................................................................................................................................	80	
The	Development	of	Ultra-HPHT	Wells	.....................................................................................................................................................................................................	80	
Shock	and	Vibration	Exposure	To	Capacitors	In	Drilling	...........................................................................................................................................................................	81	

Specialty	Industrial	Electronics:	......................................................................................................................................................................	81	



High-Temperature MLCC: World Markets, Technologies & Opportunities: 2021-2026  
 
 

 © 2 0 2 1   P a u m a n o k  P u b l i c a t i o n s ,  I n c .  i n f o @ p a u m a n o k g r o u p . c o m   

 

7 

Changes	In	Demand	For	High	Temperature	Capacitors	By	End-Use	Market	Segment:	15	year	Analysis:	.....................................................	82	
HT	Defense	Markets:	Ten	Year	Historical	Demand	Cycle	..........................................................................................................................................................................	84	
Oil	&	Gas	Electronics	Markets:	Ten	Year	Historical	Demand	Cycle	...........................................................................................................................................................	84	
Geothermal,	Industrial	and	Laboratory	Electronics	Markets:	Ten	Year	Historical	Demand	Cycle	............................................................................................................	84	

Forecasted	Consumption	Value	for	High	Temperature	Capacitors	By	End	Use	Market	Segment	in	2026	....................................................	84	
High	Temperature	Defense	Markets	in	2026	............................................................................................................................................................................................	85	
High	Temperature	Oil	&	Gas	Electronics	Markets	in	2026	........................................................................................................................................................................	85	
Emerging	Markets	in	Geothermal	and	Industrial	Electronics	in	2026	.......................................................................................................................................................	86	

CUSTOMERS-	DEFENSE	&	AEROSPACE	CUSTOMERS	FOR	HIGH	TEMPERATURE	CAPACITORS:	REVENUE	TRENDS	...........................................................................	86	
CUSTOMERS-	OIL	&	GAS	ELECTRONICS	CUSTOMERS	FOR	HIGH	TEMPERATURE	CAPACITORS:	REVENUE	TRENDS	..........................................................................	87	
OUTLOOK-	SPACECRAFT	................................................................................................................................................................................................	88	

United	States	Government	Defense	Environment	Overview	.........................................................................................................................................................................	89	
Spacecraft	SubSegment	..................................................................................................................................................................................................................................	89	

NEW	TECHNOLOGY	DEVELOPMENTS:	2021-2026	.............................................................................................................................................	91	
Ceramic	Capacitors:	Trends	in	R&D	Related	to	High	Temperature	Operation:	..............................................................................................................................................	91	

The	Development	of	Ceramic	Dielectric	Variations	To	Battle	The	High	Heat	Performance	Problem	.......................................................................................................	91	
Relaxor	Ferroelectric	Material	Development-	..........................................................................................................................................................................................	91	
The	PLZT	HT	Dielectric	System	(X9S	Ceramics)	.........................................................................................................................................................................................	92	
Development	of	The	350	Degree	C	Ceramic	Capacitor:	............................................................................................................................................................................	92	
Geothermal	Well	Temperatures	at	400	Degrees	C:	Future	Requirements	...............................................................................................................................................	92	
Introduction	of	BME	COG	MLCC	for	200	C	Operation:	..............................................................................................................................................................................	93	

High	Temperature	Polymer	Composites	Materials	........................................................................................................................................................................................	93	

MLCC	AND	CERAMIC	HIGH	TEMPERATURE	CAPACITOR	VENDORS:	..................................................................................................................	95	

AMC-	JOHANSON	............................................................................................................................................................................................	95	
ADVANCED	MONOLYTHIC	CERAMICS	(A	JOHANSON	DIELECTRICS,	INC.	COMPANY)	.................................................................................................................	95	

AVX	.................................................................................................................................................................................................................	96	
AVX/KYOCERA	CORPORATION	(KYOCERA)	....................................................................................................................................................................	96	

CALRAMIC	.......................................................................................................................................................................................................	97	
CALRAMIC	TECHNOLOGIES	LLC	......................................................................................................................................................................................	97	

EXXELIA	...........................................................................................................................................................................................................	98	
EXXELIA	GROUP	..........................................................................................................................................................................................................	98	



High-Temperature MLCC: World Markets, Technologies & Opportunities: 2021-2026  
 
 

 © 2 0 2 1   P a u m a n o k  P u b l i c a t i o n s ,  I n c .  i n f o @ p a u m a n o k g r o u p . c o m   

 

8 

HOLYSTONE	.....................................................................................................................................................................................................	99	
HOLY	STONE	ENTERPRISE	CO.,	LTD.	(PUBLIC,	TPE:3026)	..................................................................................................................................................	99	

JOHANSON	....................................................................................................................................................................................................	100	
JOHANSON	DIELECTRICS (JOHANSON	TECHNOLOGY,	ADVANCED	MONOLYTHIC	CAPACITORS)	................................................................................................	100	

KEMET	...........................................................................................................................................................................................................	101	
KEMET	ELECTRONICS	(NYSE:	KEM):	............................................................................................................................................................................	101	

NANOHMICS/FARADOX	................................................................................................................................................................................	103	
NANOHMICS	INCORPORATED 	.....................................................................................................................................................................................	103	

NOVACAP	–	KNOWLES	PD	.............................................................................................................................................................................	103	
NOVACAP	(A	KNOWLES	COMPANY)	...........................................................................................................................................................................	103	

PRESIDIO	.......................................................................................................................................................................................................	104	
PRESIDIO	COMPONENTS,	INC.	(PRIVATE)	.......................................................................................................................................................................	104	

SRT-MC	.........................................................................................................................................................................................................	105	
SRT	MICRO-CERAMIQUE	............................................................................................................................................................................................	105	

VISHAY	..........................................................................................................................................................................................................	106	
VISHAY	INTERTECHNOLOGY	(NYSE:VSH)	......................................................................................................................................................................	106	

WRIGHT-	PRESIDIO	........................................................................................................................................................................................	107	
WRIGHT	CAPACITORS,	INC. (PURCHASED	BY	PRESIDIO)	...................................................................................................................................................	107	

 
 
 
LIST OF TABLES 
 
Figure 1: Paumanok Research Methodology ........................................................................................................................................................................... 17 
Figure 2: Fixed Capacitor Market Breakdown by Sub-Category: 2020 .................................................................................................................................. 19 
Figure 3: The Passive Electronic Capacitor Supply Chain ...................................................................................................................................................... 20 
Figure 4: The Technical Economic Maxims Associated With MLCC .................................................................................................................................... 25 



High-Temperature MLCC: World Markets, Technologies & Opportunities: 2021-2026  
 
 

 © 2 0 2 1   P a u m a n o k  P u b l i c a t i o n s ,  I n c .  i n f o @ p a u m a n o k g r o u p . c o m   

 

9 

Figure 5: Currency Translations Used In This Report: ..................................................................................................... Error! Bookmark not defined. 
Figure 6: High Temperature Ceramic Capacitor Market Growth & Forecasts to 2026 .......................................................................................................... 29 
Figure 7: High Temperature Ceramic Capacitors: Demand By End-Use Market: 2021 ......................................................................................................... 31 
Figure 8: High Temperature Ceramic Capacitors: Forecasted Demand By End-Use Market Segment to 2026 ..................................................................... 32 
Figure 9: Global Value of Consumption for High Temperature Ceramic Capacitors By World Region: 2021 ..................................................................... 33 
Figure 10: Global Value of Consumption for High Temperature Ceramic Capacitors By Component Configuration: 2021 ................................................ 35 
Figure 11: High Temperature Ceramic Capacitors 175 Degrees C+: Global Market Forecasts: 2021-2026 .......................................................................... 48 
Figure 12: High Temperature Ceramic Capacitors: Market Forecasts By End-Use Market Segment to 2021 ....................................................................... 50 
Figure 13: High Temperature Ceramic Capacitors: Global Forecasts By World Region: 2016-2021 .................................................................................... 52 
Figure 14: High Temperature Ceramic Capacitor Vendors By Component Configuration: 2021 .......................................................................................... 53 
Figure 15: Competitive Environment in High Temperature Ceramic Capacitors By Configuration and Temperature: FY 2021 .......................................... 55 
Figure 16: High Temperature Ceramic Capacitor Suppliers: 2021 Estimated Market Shares ................................................................................................ 57 
Figure 17: Value of Consumption For High Temperature Capacitors By Dielectric: 2021 (In Millions of USD) ................................................................. 63 
Figure 18: Average Unit Pricing For High Temperature Capacitors By Dielectric: 2021 ...................................................................................................... 65 
Figure 19: High Temperature Capacitors By Dielectric and Configuration: 175 Degrees C to 450 Degrees C: 2021 ........................................................... 68 
Figure 20: Competitive Environment in High Temperature Capacitors By Vendor, Component Configuration, Maximum Operating Temperature and 

Dielectric: 2021 .............................................................................................................................................................................................................. 69 
Figure 21: High Temperature Capacitors >175 Degrees C By Dielectric Type and Voltage Rating: 2021 ............................................................................ 70 
Figure 22: High Temperature Capacitors >175 Degrees C By Dielectric Type and Capacitance C Value: 2021 .................................................................. 71 
Figure 23: Historical Analysis of High Temperature Capacitor Markets: by Dielectric: 2021-2026 ..................................................................................... 72 
Figure 24: Top Defense Platforms Consuming High Temperature Capacitors: 2021 ............................................................................................................. 75 
Figure 25: High Temperature Capacitor Markets (>175 Degrees C) By End-Use Market Segment ...................................................................................... 82 
Figure 26: Changes in Consumption for High Temperature Capacitors: 2005 Study Versus 2021 Study ............................................................................. 83 
Figure 27: Forecasted Value of Consumption for High Temperature Capacitors by End-Use Market Segment in 2021 ...................................................... 85 
Figure 28: Top Vendors of Defense Electronics Equipment: 10-year Revenue Trend ........................................................................................................... 86 
Figure 29: Top Vendors of Oil & Gas Electronics Equipment: 17 Year Revenue Trend ....................................................................................................... 87 
Figure 30: Spacecraft Electronics: Shift In Global Revenues ................................................................................................................................................. 90 
 
 
 



High-Temperature MLCC: World Markets, Technologies & Opportunities: 2021-2026  
 
 

 © 2 0 2 1   P a u m a n o k  P u b l i c a t i o n s ,  I n c .  i n f o @ p a u m a n o k g r o u p . c o m   

 

10 

About this report 

his document addresses the global market for Multilayered Ceramic Chip Capacitors (hereafter referred to as MLCC)- their 
technologies and related feedstock and raw material supply chains. 
 
When Science Meets Money 

The critical scientific principal surrounding all Capacitor technology is that capacitance is equivalent to the physical size, or available surface area of the finished 

capacitor.  This in turn makes the raw materials consumed in the production of Capacitors the most expensive portion of “Cost of Goods Sold,” and the area 

where the application of best practices can have the greatest impact on decreasing the cost of goods sold and increasing operating margins. 

Focus of This Specific Report 
MLCC- Multilayered ceramic chip capacitors; the workhorse of the passive electronic component industry.  Paumanok estimates that 
4.4 trillion MLCC will be produced in 2021, of which about 2 trillion will be consumed and 2 trillion will be work-in-process, and 0.4 
trillion will be defective or go into stockpiles at key OEM, EMS and Distribution companies.   
 
This report focuses on a very narrow area of the industry where profitability is 75% and where a specific degree of technical expertise 
is required to compete effectively in the space, but where the margins are the largest.  Such businesses thrive in high cost manufacturing 
locations such as the USA, France and UK and involve very low volume, very labor intensive production using off-the-shelf ceramic 
formulations and precious metal electrodes and terminations; air fired in batch kilns specifically designed for low volume, high value 
component manufacturing where price is secondary to quality and reliability.  These “mom and pop: operators have “known reliability” 
which is a powerful selling tool in the high temperature vertical markets in which they compete (Defense, Space, Oil & Gas, 
Geothermal). 
 

T 
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The High-Temperature High Technology Ecosystem- 
 
The temperature measurements that separate technology and differentiate the vendors who compete in the narrow, but highly profitable 
high-temperature space are shown in the chart below and are fragmented into management sectors- “Defense and Aerospace” but with 
emphasis upon only those products that can be subjected to high temperatures- Missile defense, space electronics, munitions and 
hypersonic aircraft. The other areas are in “Industrial Electronics”  and involve oil & gas logging tools and sensors and geothermal 
measuring instruments. 
 
Figure 1: Applications For High Temperature Capacitors >175 Degrees C 
 

 
 
Source: Paumanok Publications, Inc.  



High-Temperature MLCC: World Markets, Technologies & Opportunities: 2021-2026  
 
 

 © 2 0 2 1   P a u m a n o k  P u b l i c a t i o n s ,  I n c .  i n f o @ p a u m a n o k g r o u p . c o m   

 

12 

 
High Temperature Defense & Aerospace Electronics EcoSystems- 
 
Defense electronics applications requiring high temperature capacitors include the following electronic subassemblies: 
 

• Satellites: Power Supply Systems for Communications and Weather Satellites 
• Aircraft: Transmitter Power Supplies for Electronics Counter Measures (ECMs) 
• Weapons: Detonator Devices For Exploding Foil Initiators Used In Electronics Safe & Arm Devices(ESADs) 
• Sensors: Partial Discharge Sensing Equipment 
• Unpackaged Bread-boarding Circuitry  
• Radar: Pulse Forming Network Transmitters 
• Aircraft: Starters for Jet Ignition Systems 
• Aircraft: Multiple Power Supply Systems 
• Missiles: Guidance System Transmitters for Missiles 
• Ships: Radar Transmitters for Shipboard Defense Systems 
• Radar: Travelling Wave Tube (TWT) Power Supplies for Radar Transmitters 
• International Space Station: Multiple Requirements that Are Power Supply Related 

 

THE READER SHOULD KNOW- In the proximity of jet engines, many electronic applications at extremely high temperatures take place 
(i.e. pressure and temperature sensors and thrust regulators for example). These applications are typically low voltage, and include 
coupling/decoupling, filtering, operational amplifiers and instrumentation-amplifier feedback circuits, line filters, and wave form 
shaping circuits that require capacitors to operate successfully. 

In the capacitive discharge ignition (CDI) systems used to ignite jet engines, the operating temperature can reach 200 °C or more. High 
temperature capacitors also are used in conjunction with jet exhaust sensor systems, landing systems, fuel pumps and other aviation 
applications. 
 
 


