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Fig. 1 The effect of heat flux factor on temperature distribution
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Fig. 2 3D Geometric model and mesh discretization of the heat dissipation system. (a) 3D geometry and mesh discretization of the heat dissipation system,

and (b) its corresponding steady-state temperature distribution
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Fig. 5 (a) Temperature variation at the device surface after stabilization using thermal interface materials of different thermal conductivities and thicknesses.

(b) Temperature variation at the device surface after stabilization using thermal interface materials with different thermal flow factors
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Table 1 Heat flux factors and AT (3 W/5 W) for graphite films with varied thicknesses and thermal conductivities

No. Grgphit'e Thickness/ Thermal corllducltivity/ Thermal ﬂux1 factor/ Temperature difference at Temperature difference at
specification (um) (Wm -K") (W-K) 3 W Power/(°C) 5 W Power/(°C)
1 17 um-1400 18 1405 0.0253 22.8 51.0
2 25 um-1400 23 1439 0.0331 20.0 45.6
3 17 pm-1800 19 1776 0.0337 19.3 46.0
4 32 um-1400 30 1383 0.0415 16.9 43.0
5 25 pm-1800 24 1779 0.0427 16.8 41.2
6 40 pm-1400 35 1385 0.0485 15.1 375
7 32 pm-1800 29 1824 0.0529 14.6 36.3
8 40 pm-1800 39 1756 0.0685 12.4 31.0
9 50 pm-1400 46 1493 0.0687 12.4 29.9
10 40 pm-2000 41 2045 0.0838 10.6 274
11 50 um-1800 48 1771 0.0850 10.5 26.5
12 60 um-1400 61 1460 0.0891 10.4 253
13 70 um-1400 68 1435 0.0976 9.5 24.2
14 80 pm-1400 76 1428 0.1085 8.9 22.5
15 60 pm-1800 62 1880 0.1165 8.8 224
16 60 pm-2000 57 2077 0.1183 8.7 222
17 70 um-1800 68 1851 0.1259 8.2 20.9
18 100 um-1400 96 1348 0.1294 8.1 19.9
19 70 pm-2100 67 2113 0.1416 7.6 18.6
20 100 um-1800 88 1886 0.1660 6.7 17.4
TE: A7 SRR e B BRFR AT BRI, SR BT AR R R

Note: In graphite specifications, the number before the “-”
conductivity.
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indicates the nominal graphite thickness; the number after the “-”
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ure difference and graphite films with different

thermal flow factors
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A new parameter, heat conduction coefficient, for assessing the
thermal conductivity of graphite films
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Abstract: An evaluation of the thermal performance of graphite films used for electronic device cooling suggests using the
heat conduction coefficient (thickness x in-plane thermal conductivity) as the core evaluation indicator. By establishing a
thermal conductive film-device finite element model, the study investigates the factors that influence the in-plane thermal con-
ductivity and thickness of graphite thermal conductive films on cooling performance. Simulations indicate that when the thick-
ness of the graphite film is < 100 pm, the in-plane thermal conductivity and thickness have equivalent effects on cooling per-
formance. Using the same conduction coefficient, the temperature distribution is basically the same for different combinations
of in-plane thermal conductivity and thickness, while increasing the conduction coefficient significantly reduces the surface
temperature of the device. When its value is too high, the gain in cooling performance decreases sharply and when the thick-
ness exceeds 1 mm, there are changes in perpendicular thermal resistance and convective area, breaking the two-dimensional
assumption. Experiments confirm that the heat conduction coefficient can effectively guide the selection of thermal conductive
films, providing a theoretical basis for the thermal design of electronic devices.

Key words: Graphite thermal film; Thermal conductivity; Heat conduction coefficient; Finite element simulation; Thin

type graphite
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