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ABSTRACT

Microvia drilling in polyimide films before metallic sputtering can reduce
material, chemical, operational costs by 80% in construction of flexible circuits. UV
laser percussion drilling of microvias into 25micrometer thick polyimide films with low
coefficient of thermal expansion (CTE) and modulus of elasticity was investigated.
Results were obtained by Scanning Electron Microscopy and Surface Profilometry.
Polyimide films tested included: Dupont™ Kapton® EN; Kolon® GP and LV; Apical®
NPI; and Taimide™ TA-T. There was no direct relationship with entrance/exit diameters
and ablation depth rates within the tested materials at the same test condition. There was
a direct relationship with exit diameters and laser pulse frequency rates. Laser pulse rates
at 30KHz produced 20% larger exit diameters than at 70KHz. Other microvia quality
concerns: surface swelling, stress tears on exit side, and surface splatter were observed
with lower modulus and higher Coefficient of Thermal Expansion (CTE) polyimide
films. Powder like surface debris was observed on all samples and all test conditions
indicating post laser cleaning is necessary. Understanding the laser/material interactions
with various mechanical and thermal properties of polyimide films will benefit

manufactures when selecting materials for their sputtering applications.



