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Measuring K in “Small” Materials
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| ' “Measuring” Thermal Conductivity
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Thermal Conductivity [ W/mK ]
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How good is it really? Uncertainty

280

Thermal Conductivity [W/mK]

100

260f |
240} |
220f - |
200f |
180t - |-
ok |

120t |

......... ... ... |=®-=Rod []
: - @ - Chip
: Silicon
140l 19 *H:E:t:I""':'_"”"f"'—”-"f'o'"
...... T e _.
30 40 50 60 70 80
Temperature [°C]
60 : :
I Rod (Ideal)
sob o B Chip (Ideal) ||
B Rod (2°C)
aob B chip (2°C)
. AT=23°C
LE 30 .................................................. -
N
20 .................................................. -
10 ................ N B PR P -
0 II

Silicon GaAs GaN Graphene



Can we “break” it? Stress

60

— AL : | = ® - Actual I Rod (1deal)
L0 TAN | - ® - Ideal 1 sof I chip (Ideal)
S 14sP %egq . Ao ooL2 A - Strain Bias || I Rod (2°C)
‘? 140k l.. ...... ~.__ ~~‘- S . .......... a0t - - Chip (2°C)
% \l\ ~}‘~-~. T~a U S B Rod (Stress)
3 1386 - R "'~'_"'~"j s R i
s S X
3 130 T SO A 1
= :\ ~ : : 20F ]
S A5 C TN
S : : : S :
S 120 R B e SRR SFURREE o BN DR | T | . ]
: : : : \H
115 ; ; ; ; ;
40 50 60 70 80

Temperature [°C ] Silicon GaAs GaN Graphene

Bramen
. o GPa _GPa ________ . ______ _______ ________ _______ _______ _______ ]

e 20 N P U S A S




Takeaways

Bottom Line

Raman is a viable method to measure thermal conductivity.
BUT uncertainty and stress effects require alternative approaches.
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