
Low loss materials for Flexible Printed Circuits (FPCs)
5G adoption  is driving the requirement for  low loss substrates for high frequency FPCs (see also ) in mobile devices (see this CTD seminar   here a

). High frequency FPCs are obtained by Flexible Copper Clad Laminates (FCCLs) where smooth foils of copper  market analysis by Prismark
 (typically 18 or 12 micron thick) are laminated on flexible polymeric films. Requirements for the dielectric substrate include low Dk/Df values , low 

  water uptake to minimize the dependence of the electrical performance on humidity, resistance to soldering , low Coefficient of Thermal Expansion (CT
peeling forceE) to match the copper expansion (17 ppm/°), and  (good adhesion to copper  > 7N/cm). Incumbent materials include Polyimides (PI) and 

modified PI (MPI) ;  here  ( ), a summary of the development of improved solutions in Solvay   with table including the  and ALP-10150 LCP film
prototypethe ELPIS 

Flexible Copper Clad Laminate

https://docs.google.com/presentation/d/1KbEwFtLb8kktC2R7wcctCV24G9qQjdwlT9Cl3vRJSGw/present#slide=id.p2
https://drive.google.com/file/d/1aZCXsmv9dwkxT9eszxMrAfpJ_1O0p4k1LYSScjjWyeE/view
https://drive.google.com/file/d/1ZyZYl4zcyp1cQfy0aBE6p3fYSZluVF64/view
https://docs.google.com/presentation/d/1RKsfmppXt2ZxKYA6YSEhEbA1IxfE7r4PvfKhMhcx9O4/present#slide=id.p1
https://docs.google.com/presentation/d/1RKsfmppXt2ZxKYA6YSEhEbA1IxfE7r4PvfKhMhcx9O4/present#slide=id.p1
https://docs.google.com/presentation/d/1RKsfmppXt2ZxKYA6YSEhEbA1IxfE7r4PvfKhMhcx9O4/present#slide=id.p1
https://wiki.syensqo.com/display/SRCF/Dielectric+properties+of+polymers+at+microwaves
https://www.ipc.org/sites/default/files/test_methods_docs/2.4.13f.pdf
https://www.ipc.org/sites/default/files/test_methods_docs/2.4.41.pdf
https://wiki.syensqo.com/display/SRCF/Measuring+the+peeling+force+on+FPCs
https://drive.google.com/file/d/1aZCXsmv9dwkxT9eszxMrAfpJ_1O0p4k1LYSScjjWyeE/view
https://docs.google.com/spreadsheets/d/1Gbkq5GsKa8GIUIpPgjb4VyNCfx_KIIOH1JQJ_ISxm8I/edit#gid=0
https://docs.google.com/presentation/d/1yIZDe0LRUiVy6MPkGJiE0RVYzr6nqcwrVSeCG2GM-Hk/present#slide=id.p1
https://docs.google.com/presentation/d/13IfesvDhj4cWXspv9OPkddZtZIJOdZ-4j1-LkQUhn7w/present#slide=id.g1efc8461c39_0_155
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