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Mobile Electronics Megatrends

Shrinking Form Factors Increasing Power

« Thin, Flexible, Wearable « Continuous Advancements in Mobile
Processors & Connectivity
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Devi_ces are Processors are
getting smaller getting hotter
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o
Engineering Challenge: Increasing Performance while
Maintaining Safe Touch Temperatures
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Heat Transfer in Mobile Devices

Where:

: kAAT _ _ _ .
Fourier's Law: Q — _ Q_ heat flow, A _area, k = thermal conductivity,
l T = temperature, |= length
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Typical Passive Thermal Management Options
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Spreaders Insulators
e Graphite o Air
e Heat Pipes e Polymers
e Vapor Chambers e Aerogel
Z
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“Aaroael.” Wikipedia Wikimedia Foundation. 7 Jan 2022 httpos:'//en . wikipedia ora/wiki/Aeroqge



Unigue Combination of Materials

Silica Aerogel

Ultra-low
thermal
conductivity
<0.02 W/(m-K)

Extremely
brittle

High
particulation
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GORE® Thermal Insulation

Y

Ultra-low thermal

g conductivity:
<0.02 W/(m-K)

g Thin form factor:

50-500 pm thickness

Z Flexible,
conformable,

compressible

W Low particulation

| Easily laminated and

die cut



Heat Transfer in Mobile Devices

Where:
. kAAT _ _ _ .
Fourier's Law: Q — _ Q = heat flow, A = area, k = thermal conductivity,
l T = temperature, |= length
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Device Demonstration
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= Smartphone purchased and benchmarked with 3DMark software
= Hotspot size and locations monitored with IR imaging

= Surface & internal temperatures monitored with thermocouples

Section A-A: Cross Section Schematic :Hot Spot

Back Cover

Charging Coil

Air Ga

Other components

Battery

CPU
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E Graphite
Screen Thermocouple locations

Note: This Device was purchased commercially by Gore and retrofitted



Testing Configurations

Hot Spot
Cross Section Schematic
Back Cover ﬁ

Insulation Charging Coil

Thermal Solution
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Thermal Solutions tested in device - Cross Section Schematics
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Performance Improvement with Graphite-Insulation Composite
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Note: This Device was purchased commercially by Gore and retrofitted



Summary

Devices are Processors are
getting smaller getting hotter

Ultra-low thermal conductivity GORE® Thermal Insulation
can enhance device performance when paired with
spreading technologies
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Together, improving life




