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This document is solely for the use of Group4 Labs and its partners.  No part of it may be circulated, quoted, or reproduced for distribution outside Group4 Labs 
or partner organization without prior written approval from Group4 Labs.  This material is not an account of Group4 Labs’ strategic, operational, and governance 
plans.  Group4 Labs makes no representations or warranties about any of the products, strategies, financials, or other material mentioned herein.
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T0 = 23°C

TP

�T = TP–T0
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Substrate

linear-heat-source separation
d

z

y

Layer 2: AlGaN buffer layer (1 �m) � = 0.8 W/Kcm

Layer 1: GaN (1 �m) � = 1.3 W/Kcm

0.2 �m

0.5 �m

0.2 �m
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• Length of each chip (L): 3mm

• Gate length (W): 150-microns

• Carrier beneath the substrates is assumed to be an 
infinite and perfect thermal conductor

• Chip Power Density presented here is defined as Watts 
per Area (L*W) given a device’s (active junction) 
maximum allowable operating temperature
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(a) (b) (c) (e)

50 �m
Sapphire

�=0.3 W/Kcm

1 �m buffer

1 �m GaN

50 �m
Si

�=1.5 W/Kcm

1 �m buffer

1 �m GaN

50 �m
SiC

�=3.5 W/Kcm

1 �m buffer

1 �m GaN

50 �m
Diamond
�=12 W/Kcm

1 �m GaN

(d)

50 �m
Diamond

�=12 W/Kcm

1 �m buffer

1 �m GaN
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(a) (b) (c) (e)

75 �m
Sapphire

�=0.3 W/Kcm

1 �m buffer

1 �m GaN

75 �m
Si

�=1.5 W/Kcm

1 �m buffer

1 �m GaN

75 �m
SiC

�=3.5 W/Kcm

1 �m buffer

1 �m GaN

25 �m
Diamond

1 �m GaN

(d)

25 �m
Diamond

1 �m GaN

1 �m buffer
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(a) (b) (c) (e)

150 �m
Sapphire

�=0.3 W/Kcm

1 �m buffer

1 �m GaN

150 �m
Si

�=1.5 W/Kcm

1 �m buffer

1 �m GaN

150 �m
SiC

�=3.5 W/Kcm

1 �m buffer

1 �m GaN

25 �m
Diamond

1 �m GaN

(d)

25 �m
Diamond

1 �m GaN

1 �m buffer
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