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Material thermal caracteriza�on

TGA
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TGA of SUEX

34.81
-3.775
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434.76°C
-11.3738 %/min

668.56 °C
-2.1225 %/min

788.09 °C
1.1695 %/min

The TGA (Thermal gravimétric analysis) shows that SUEX start degrading at  
434°C, and so is thermally compa�ble with PCB embedding. 

emilie.loupias@cnrs.fr

Conclusion and perspec�ves 
I thank Laura Courty Wilinski and 
Pruvost Sébas�en ,from the 
IMP(laboratoire Ingénierie des 
Matériaux Polymères) lab, for their 
guidance with the TGA experiment.

Photos gallery

Sample with best results: 12 - 05 - 65

Configura�on A, lamina�on with SUEX on top of chips

Fast hea�ng: lamina�on at 65°C, with 5 min ramp-up

use of a 1kg mass

under an 0,99 bar vaccum
0 10

Te
m

p
e

ra
tu

re
V

ac
cu

m

0

0,99

12 - 05 - 65 : lamina�on 65°C
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SEM observa�ons

SUEX a�er lamina�on SUEX a�er exposi�on and PEB

SUEX a�er li�-off :

Difference of 2% between 
mask and developed resin 
obtained.

Envisaged process for pre-packages fabrica�on

2 - SUEX lamina�on

1 - chips placement

3 - SUEX exposi�on

and PEB

4 - SUEX li�-off

5 - SUEX removal

6 - metal seed layer

8 - electrolythic growth

7 - mask pa�erning

10 - pre-package singula�on

9 - excess seed layer removal

SUEX 500µm : dry film nega�ve resin
wafer
chips
sacrificial layer
dry film SUEX
dry film PM 275
seed layer
Cu

Use of dummies SiC 
chips, 3x3 mm with 
400µm thickness.

The seed layer is 
composed of either 
Ti or Cr with Cu.

Encapsula�on and  pre-package

resist

interconnexion

via

chip

chip 
metallization

Pre-package

Design Encapsula�on Interconnec�ons PCB embedding Crea�on of a
demonstrator 

Surface-mount 

component

Via

Microvia

Wirebonds

External copper layer

Internal copper layers

Semiconductor die
Solder

But ...

chip metallization

not Cu

Easy prototyping

Quick changes

Large range of 
components

Less waste

Compactness
Switching behaviour

Parasi�c inductances
LossesFiber/polymer

laminate

Methodology

Tes�ng two configura�ons for SUEX lamina�on

Parameters inves�gated

Caracterisa�on of obtained samples

outlines surfaces and amount of defects

Hea�ng desiccator

wafer

Ni�o film - sacrificial layer
SiC chips

SUEX - 500µm

1kg mass

configura�on A

configura�on B

hea�ng speed: 

fast (5min ramp-up, 1min soak

slow (20min ramp-up, 10min soak)

vacuum level: 

high (-1bar)

drying condi�ons ( temperature, vacuum, dura�on) 

orienta�on (config A or B)

low (-0,6 bars)

Comparison between several types of SUEX lamina�on: slow and fast hea�ng 

cycles, with different lamina�on temperatures and an op�onnal addi�onnal step

Lamina�on results

Slow hea�ng Fast Hea�ng
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07 - 25 - 65 - SV : lamina�on 65°C
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05 - 19 - 65 - Sl : variant 65°C
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Long drying of 
sacrificial layer and 
chips step before 
lamina�on

Long vaccum step 
before lamina�on

Long vaccum and 
drying step of 
sacrificial layer and 
chips before 
lamina�on
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Comparison of total amount of defects per sample
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Service func�on Assessment criterion Acceptability level

Encapsulate components

Ensure connec�vity with the 
external environment

Exterior working environment 
requirements

Reduce produc�on costs

Power component encapsula�on specifica�ons

Presence of some bubbles 
tolerated

500µm

Photolithography 
techniques

Conformal deposi�on

Deposit thickness

Simplified tooling

Batch process

Full overlap of 
component edge

Photosensi�ve material

Thermal stability

Dielectric strength

Pressure

150°C fonct / 200°C embdding

Ecrit = 10kV/mm

2 bar

Acces to inferior and superior 
component's faces

Encapsula�on opening on 
the upper surface

Encapsulated resin selected: SUEX thick dry films (DJ Laminates)

SUEX dry film resist was selected for thick chips encapsula�on (400µm).
TGA shows good materials stability.
Good encapsula�on requires the use of vacuum and fast-ramp-up to 65°C. 
A very short soak is needed, 1min.
Very good form factor (2% difference) were achieved a�er photolithography.
Mechanical and electrical tes�ng must be performed to asses interface                                             
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