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FTGP — Thermal Performance

3 :

Maximum power: >10 W PN, £ corcliRatey s pa bard

Effective Thermal Conductivity: >10,000 W/m-K
>25x% lower AT than Cu

Size: 5 cm x 10 cm x 0.35 mm in flat 0.45 mm in
folding region
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& Using Foldable TGP in Thermal
Models

How can you model the TGP in the phone model?
More complicated than k5.=10,000.

Palymer Backing Li Battery Back Glass ; !
Heat Generating Chip \ Section UlV
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Aluminum Chassis Full Screen Glass Main PC2 Graphite
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Wick Thermal Model

Vapor Core — effective thermal
conductivity
k,=6,500 Wim.K -[6,/100 um)? - (Tfa5°C)
¥
U =i“_——'——__
Wick + cladding — Effective z-direction heat flow «- or y-direction heat flow

thermal conductivity k,, B s inerface
b

Evaparation boundary

Folding TGP -

k,=20 Wim.K

k=20 W/m K in evaporator
k=2 in condenser

Mote: values wperific to Folding TGP wick design

Hate: wire wick fer illustration anly, FTGP wick
sy b ditferent




g Design Studies — Folding TGP enhances
cooling

Foldable Smartphone

Laptop

Standard Phone Foldable TGP

I
Temp limit

44

| { a2

40

138

E L]

34

E ¥

30

28

26



2 Foldable Smartphone: Increase max
power 2x with TGP

L

Standard
Graghite
Saluticn

Deégress C

100% improved cooling

_ Skin temperature limit at 3.4 W __

display side

Skin temperature limit at 4.7 W
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Laptop Maximum Power —increase 3x

degl
Ridged TGP on case Folding TGP, “
15 Mo TGP Mo fan 29w
No fan 16W s

9w

Maximum Power, W
e
o

Mo Thermal Ridgid TGP Falding TGP
Mode: Fani cooling ™~ 14 W
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