
 CASE 
STUDY
Improving Power Module Reliability 
with Phase Change Material



Customer Challenge
  • The customer’s new drive system design had a higher power density than prior 
versions and required a reliable, efficient mechanism to remove operational heat.

  • Previous experience with conventional thermal grease suggested that, due to 
inherent material migration (also known as ‘pump out’), a grease thermal interface 
would not deliver the reliability and performance required.

  • Improvements in manufacturing efficiency were also objectives of the customer.

Process and Performance Requirements
  • The device must have stable thermal performance over its lifetime, as these types of 
systems are expected to operate reliably for 25 to 30 years.

  • Thermal interface material formulation should have low thermal impedance to ensure 
more effective heat dissipation and operational reliability.

  • Process efficiency and ease-of-use with an automated, high throughput solution was 
an important criterion for low cost-of-ownership.
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Henkel Solution
  • Henkel proposed the use of LOCTITE TCP 7000, a phase change thermal interface 
material with high thermal conductivity of 3.0/W-mK.

  • Once applied, the material remains solid at room temperature until the device’s 
operational  heat causes it to ‘melt’ and wet out across the interface without the risk of 
pump out as is  common with thermal grease.

  • In internal comparative testing, LOCTITE TCP 7000 outperformed common thermal 
greases across important metrics:

Active Power Cycling Testing:  
In -50°C to 150°C cycling, thermal grease A experienced a fatal result after 600 hrs.;  
thermal grease B experienced a fatal result after 800 hrs.;  
LOCTITE TCP 7000 did not fail and the chip’s temperature did not exceed 125°C even 
after 1,000 hrs.

Thermal Impedance:  
Typical thermal impedance value for thermal grease is 0.160 versus an impedance 
value of 0.062 for LOCTITE TCP 7000. The lower the value, more effective the 
thermal transfer.

  • LOCTITE TCP 7000 can be applied via stencil printing, allowing an automated, multi-
device material application process. Once the phase change material is dried, devices can 
be stored until needed for system integration.
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GET MORE PRODUCT INFO

https://www.henkel-adhesives.com/de/de/produkt/phase-change-materials/loctite_tcp_7000.html
https://www.henkel-adhesives.com/de/de/produkt/phase-change-materials/loctite_tcp_7000.html
https://www.henkel-adhesives.com/de/de/produkt/phase-change-materials/loctite_tcp_7000.html
https://www.henkel-adhesives.com/de/de/produkt/phase-change-materials/loctite_tcp_7000.html
https://www.henkel-adhesives.com/de/de/produkt/phase-change-materials/loctite_tcp_7000.html
https://www.henkel-adhesives.com/de/en/applications/all-applications/product-application/improving-power-module-reliability.html
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The information provided herein, especially recommendations for the usage and the application of our products, is based upon our knowledge and experience. Due to different 
materials used as well as to varying working conditions beyond our control we strictly recommend to carry out intensive trials to test the suitability of our products with regard 
to the required processes and applications. We do not accept any liability with regard to the above information or with regard to any verbal recommendation, except for cases 
where we are liable of gross negligence or false intention. The information is protected by copyright. In particular, any reproductions, adaptations, translations, storage and 
processing in other media, including storage or processing by electronic means, enjoy copyright protection. Any exploitation in whole or in part thereof shall require the prior 
written consent of Henkel AG & Co. KGaA. Except as otherwise noted, all marks used in this document are trademarks and/or registered trademarks of Henkel and/or its affiliates 
in the US, Germany, and elsewhere. © Henkel AG & Co. KGaA, 8/2022
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https://www.henkel-adhesives.com/de/en/about/contact-us.html
https://www.henkel-adhesives.com/de/en/products/thermal-management-materials/phase-change-material.html
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