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Encapsulation and pre-package Power component encapsulation specifications
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Internal copper layers | Microvia Reduce production costs

, Photolithography

Easy prototyping techniques

e Batch process

But ... Quick changes o Acces to inferior and superior | / Full overlap of
Ensure connectivity with the component's faces component edge

Large range of external environment Encapsulation opening on

components ° e Photosensitive material
chip metallization P the upper surface

not Cu 5 i Less waste e Thermal stability e 150°C fonct / 200°C embdding

Exterior working environment
requirements

e Dielectric strength ® Ecrit = 10kV/mm

® Pressure ® 2 bar

Encapsulated resin selected: SUEX thick dry films (DJ Laminates)
Envisaged process for pre-packages fabrication

Methodology

SUEX 500um : dry film negative resin

I wafer Testing two configurations for SUEX lamination heating speed: slow (20min ramp-up, 10min soak)
chips

1 - chips placement IRl LETe
P> P B dry film SUEX SUEX - 500pm vacuum level: low (-0,6 bars)

2 - SUEX lamination seed layer —SiCchips
Cu —|— Nitto film - sacrificial layer drying conditions ( temperature, vacuum, duration)

wafer

- iH orientation (config A or B)
3 SU EX expOSIthn Heating desiccator P . . d
and PEB Use of dummies SiC arameters investigate

1kg mass fast (5min ramp-up, 1min soak

configuration A

. chips, 3x3 mm with Caracterisation of obtained sampl
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4 - SUEX litt-off 400um thickness.

5 - SUEX removal The seed layer is -

composed of either
6 - metal seed layer  Tior Cr with Cu.

outlines ; surfaces and amount of defects

7 - mask patterning configuration B

8 - electrolythic growth

9 - excess seed layer removal . _
Lamination results

Comparison between several types of SUEX lamination: slow and fast heating

10 - pre-package singulation

cycles, with different lamination temperatures and an optionnal additionnal step

Comparison of total amount of defects per sample
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The TGA (Thermal gravimétric analysis) shows that SUEX start degrading at
434°C, and so is thermally compatible with PCB embedding.
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Sample with best results: 12 - 05 - 65 ey 12 - 05 - 65 : lamination 65°C
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Configuration A, lamination with SUEX on top of chips -\ 0,99 w X
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SUEX after lift-off :

Difference of 2% between
mask and developed resin
obtained.

Conclusion and perspectives

SUEX dry film resist was selected for thick chips encapsulation (400.m). | thank Laura Courty Wilinski and
TGA shows good materials stability. Pruvost Sébastien ,from the

Good encapsulation requires the use of vacuum and fast-ramp-up to 65°C. IMP(laboratoire Ingénierie des

A very short soak is needed, 1min. Matériaux Polymeres) lab, for their
Very good form factor (2% difference) were achieved after photolithography. guidance with the TGA experiment.

— e Mechanical and electrical testing must be performed to asses interface . ]
SUEX after lamination ~ SUEX after exposition and PEB quality. emilie.loupias@cnrs.fr




