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Novel Silicone Hotmelt Solutions for Electronic Components
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General trends in electronics include miniaturization of devices and simplification of the
production process. As devices become smaller and thinner, encapsulant or adhesive is likely
to be exposed to harsher conditions, i.e. higher temperature, resulting in severe warpage issue
due to CTE mismatching among several package materials. In light of these trends, silicone
is becoming more and more suitable, but current usage of conventional silicone products is
limited because of its low modulus and product form (liquid or paste). The novel technologies
described in this presentation such as Silicone Hotmelt Film (SHF) by vacuum lamination,
Silicone Hotmelt Cartridge (SHC) by compression molding and Silicone Hotmelt Tablet (SHT)
by transfer molding will offer outstanding properties of stress relaxation as well as adhesion
strength to a variety of surfaces, that will break some of these barriers and open a door to
utilize silicone in the applications of advanced semiconductor package where it has never been
used before.
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(a) Silicone Hotmelt Film (SHF)  (b) Gap Filling Capability
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(Before Thermal Cycle Test)

(After Thermal Cycle Test)

AB= AMEDBRAERPCBIRL - &%
BRI RRAVIGR

Liquid Silicone-A SHF

Tensile Modulus

(MPa) 36 50

CTE (ppm/°C) 220 220

*Encapsulation Thickness = 300 wm/Polyimide Film Thickness = 75 um
Encapsulation Area = 60 mm x 60 mm
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Shore D Hardness (Point) >90
Flexural Modulus (GPa) 8
Flexural Strength (MPa) 42
CTE (25~200°C) (ppm/°C) 11~14
Adhesion Strength to Cu (MPa) 10

Shore D Hardness, Flexural Modulus, Strength, and Adhesion
Were Measured at 25°C

Transfer Molding 00 30 60 90 120
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(b) A Molded Body of SHT and PCB After Thermal
Cycle Test

SAT Image
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SiLICONE PRODUCT ROADMAP ALIGNS WITH APPLICATIONS

= Beyond typical MEMS package, silicone is potentially used in targeted applications with critical
requirements for Semiconductor package.

: : . : . y Large i n
= Multi-function chips are integrated in a package ~ Thermal | packagesize,  super large W"’:"“‘i
by 2.5D/3D adapted technologies. Noalinaement SN TR ECE
FO-SiP/
Product/Tech Package FC BGA FC CSP WB BGA FO-WLP
Microelectronic grade adhesives v v v
Encapsulants/ coating
Current Dow Products for IC packages il i v v
Thermal management
for chip scale™ v v v 4
Molding™? v v v v
Novel Products in near future Underfilll MUF"3 v v
Die-attach film™ v
Innovative Products Optical interconnects™
for advanced package PPS for fine patterning
*1: High Thermal Dispassion TIM > 300W -

*2: film (sheet)/ liquid/ powder in tablet for molding process
*3: Advanced UF/molding/Dielectric Material for Complicate 5iP Structure
*4: Unique technology especially for sensor packaging Seek Together =

*5: Photo-patternable Rl matched ®
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