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INDUSTRY CHALLENGE
• For increased EV performance, OEMs require powertrain 

and capacitors to operate at higher heat and power levels
• Incumbent films, without active cooling, can operate only 

up to 105°C. Other higher temperature films may reach 
125°C , but at significant dielectric losses.

• Novel, thin dielectric films, capable of operating at higher 
temperatures and voltages are needed

SOLUTION: 
SABIC:

• New high heat film for DC-link capacitors: ELCRES HTV150A 
• High heat materials to support superior performing xEVs

Nichicon:
• Film capacitors that can perform at temperatures up to 150°C
• Higher power density and voltage of EV traction inverters

SABIC Booth: Hall 11-H03
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ELCRESTM HTV150A

ELECTRICAL CHARACTERISTICS
• Stable high Dk and low Df up to 150°C and 100 kHz 
• High breakdown strength from -40°C to 150°C
• Good self-healing
• Stable capacitance, IR, and Df at 150°C over 2000hrs of life-testing

POTENTIAL BENEFITS
• Supports more reliable operation at elevated temperatures 
• Co-location within power train improving efficiency
• Enabling the advantages of WBG chips to be fully utilized 
• Downsizing or elimination of active cooling systems

Traction Inverter 

On-Board Charger 

Electrical 
Compressor

DC-DC Converter

Inverter 

Motor Drives and 
Controls 

E-Mobility

Renewable Energy

Inverter 
Mass

Transportation

Industrial drives

ELCRESTM HTV150A film is a candidate for applications requiring high temperature resistance 
during processing or operation
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FILM BREAKDOWN STRENGTH (BDS) & DIELECTRIC CONSTANT (Dk)

ELCRESTM HTV150A film maintains BDS and Dk performance at elevated temperatures and high  
frequencies
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ELCRESTM HTV150A FILM CHARACTERISTICS

HTV150A
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*  PEN is typically used up to 125°C 
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ELCRESTM HTV150A film offers lower dielectric losses at higher temperatures and frequencies

ELCRESTM HTV150A FILM CHARACTERISTICS

FILM DIELECTRIC LOSS Df

0.000

0.005

0.010

0.015

0.020

100 1000 10000 100000

D
ie

le
ct

ri
c 

Lo
ss

 D
f

Frequency (Hz)

HTV150A

PEN

BOPP
0.000

0.005

0.010

0.015

0.020

100 1000 10000 100000

D
ie

le
ct

ri
c 

Lo
ss

 D
f

Frequency (Hz)

HTV150A

PEN

0.000

0.002

0.004

0.006

0.008

0.010

100 1000 10000 100000 1000000

D
ie

le
ct

ri
c 

Lo
ss

 (D
f)

Frequency (Hz)

Room Temp

50 C

100 C

150 C

~40%

Df @ Room Temperature Df @ 150°C Df Change with Temperature



7

Classification: Internal Use

Adel Bastawros, SABIC

SpecialtiesHIGH HEAT CAPACITOR BUILDS

• ELCRESTM HTV150A films: 5µm & 3µm
• Advanced segmented metallization
• 20Ω/ 5Ω body/ heavy-edge resistivity
• Flattened elements
• 10 capacitors per condition

(Temperature, Voltage, film gauge)
• Monitored:

• Capacitance change ΔC%
• Insulation Resistance   IR
• Dissipation loss Tan δ
• Equivalent Series resistance ESR

ELCRESTM HTV150A films are compatible with existing downstream metallization, slitting and 
capacitor building technologies

Segmented 
metallization

5 µm 10 µF

3 µm 19 µF

Example for demonstration only

SABIC Booth: Hall 11-H03
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High heat capacitors made with ELCRESTM HTV150A 5µm film pass life testing

ΔC < 5%

Stable ESR

Stable Tan δ
(Less than 2X initial value)
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▪ High-heat ELCRESTM HTV150A dielectric films used successfully to build high temperature capacitors.

▪ 5μm-based capacitors passed accelerated reliability life testing:

o @ 130°C under 1000V for 3600 hours and

o @ 150°C under   900V for 2000 hours

▪ 3μm-based capacitors reached 1500 hours @ 150°C under 600V (test restarted due to high initial gain).

▪ Capacitance change ΔC remained within 5%

▪ tan δ remained lower than 2x the starting value

▪ IR & ESR remained stable

▪ Capacitors made with HTV150A film are well positioned to help realizing full benefits of SiC and GaN

MOSFETs when used in AC-DC inverters for EV applications

Co-authors: 

Nichicon-Japan: Takeshi Horiguchi, Takashi Mori, and Kenichi Oshita

SABIC- Japan: Fumio Yu

SABIC- China: Yuan Zhou
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CONNECT WITH US

SABIC.com

Specialties portfolio

Capacitor films

Technical Answer Center

SABIC’S SHOWCASE PAGES

SABIC Solutions for Additive Manufacturing

SABIC Solutions for Healthcare

SABIC Solutions for Mobility

SABIC Solutions for Electrical & Electronics

SABIC Innovations with ULTEM and EXTEM Resins

SABIC Innovations with LNP Products

Adel Bastawros, Technology & Innovation, Chief Scientist, Adel.Bastawros@SABIC.com

Fumio Yu, Incubation , Sr. Business Development Manager, Fumio.Yu@SABIC.com

Yuan Zhou, Technology & Innovation, Lead Scientist, Yuan.Zhou@SABIC.com

SABIC’S WEBSITE

SABIC Solutions for Water Management

Visit SABIC Booth Hall 11-H03

http://www.sabic.com/
https://www.sabic.com/en/products/specialties/capacitor-films
https://www.sabic.com/en/products/specialties/capacitor-films
https://www.sabic.com/en/contact
https://www.linkedin.com/showcase/sabic-solutions-for-additive-manufacturing/
https://www.linkedin.com/showcase/sabic-solutions-for-additive-manufacturing/
https://www.linkedin.com/showcase/sabic-solutions-for-healthcare/
https://www.linkedin.com/showcase/sabic-solutions-for-healthcare/
https://www.linkedin.com/showcase/sabic-solutions-for-mobility/
https://www.linkedin.com/showcase/sabic-solutions-for-mobility/
https://www.linkedin.com/showcase/sabic-solutions-for-electrical-&-electronics/
https://www.linkedin.com/showcase/sabic-solutions-for-electrical-&-electronics/
https://www.linkedin.com/showcase/sabic-innovations-with-ultem-and-extem-resin/
https://www.linkedin.com/showcase/sabic-innovations-with-ultem-and-extem-resin/
https://www.linkedin.com/showcase/sabic-innovations-with-lnp/
https://www.linkedin.com/showcase/sabic-innovations-with-lnp/
mailto:Adel.Bastawros@SABIC-HPP.com
mailto:Fumio.Yu@SABIC.com
mailto:Yuan.Zhou@SABIC.com
https://www.linkedin.com/showcase/sabic-solutions-for-additive-manufacturing/
https://www.linkedin.com/showcase/sabic-water-management/


12

Classification: Internal Use

Adel Bastawros, SABIC

Specialties

DISCLAIMER: THE MATERIALS, PRODUCTS AND SERVICES OF SAUDI BASIC INDUSTRIES CORPORATION (SABIC) OR ITS SUBSIDIARIES OR AFFILIATES 

(“SELLER”) ARE SOLD SUBJECT TO SELLER’S STANDARD CONDITIONS OF SALE, WHICH ARE AVAILABLE UPON REQUEST.  INFORMATION AND 

RECOMMENDATIONS CONTAINED IN THIS DOCUMENT ARE GIVEN IN GOOD FAITH.  HOWEVER, SELLER MAKES NO EXPRESS OR IMPLIED 

REPRESENTATION, WARRANTY OR GUARANTEE (i) THAT ANY RESULTS DESCRIBED IN THIS DOCUMENT WILL BE OBTAINED UNDER END-USE 

CONDITIONS, OR (ii) AS TO THE EFFECTIVENESS OR SAFETY OF ANY DESIGN OR APPLICATION INCORPORATING SELLER’S MATERIALS, PRODUCTS, 

SERVICES OR RECOMMENDATIONS. UNLESS OTHERWISE PROVIDED IN SELLER’S STANDARD CONDITIONS OF SALE, SELLER SHALL NOT BE 

RESPONSIBLE FOR ANY LOSS RESULTING FROM ANY USE OF ITS MATERIALS, PRODUCTS, SERVICES OR RECOMMENDATIONS DESCRIBED IN THIS 

DOCUMENT. Each user is responsible for making its own determination as to the suitability of Seller’s materials, products, services or 

recommendations for the user’s particular use through appropriate end-use and other testing and analysis. Nothing in any document or oral 

statement shall be deemed to alter or waive any provision of Seller’s Standard Conditions of Sale or this Disclaimer, unless it is specifically agreed to in 

a writing signed by Seller. Statements by Seller concerning a possible use of any material, product, service or design do not, are not intended to, and 

should not be construed to grant any license under any patent or other intellectual property right of Seller or as a recommendation for the use of any 

material, product, service or design in a manner that infringes any patent or other intellectual property right.

SABIC and brands marked with are trademarks of SABIC or its subsidiaries or affiliates, unless otherwise noted.

© 2024 Saudi Basic Industries Corporation (SABIC).  All Rights Reserved.

Any brands, products or services of other companies referenced in this document are the trademarks, service marks and/or trade names of their 

respective holders.

DISCLAIMER
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