ol

2 HUBSHS|X| X 37 XM 25 pp. 99-106 February 2020 / 99
J. Korean Soc. Precis. Eng., Vol. 37, No. 2, pp. 99-106 http://doi.org/10.7736/JKSPE.019.093
ISSN 1225-9071 (Print) / 2287-8769 (Online)

r

Pyrolytic Graphite Sheet (PGS)E ZiZst &4l D=0 X kMo
CHst %] sHA= S

A Study of the Thermal Effectiveness of Pyrolytic Graphite Sheet in the
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In this study, pyrolytic graphite was applied to overcome the conventional cooling system. Pyrolytic graphite is an
anisotropic material with high thermal conductivity in the X-Y direction and low thermal conductivity in the Z direction. The
advantage of high thermal conductivity in the plane direction is applied to improve the performance of the cooling capacity
transceiver module housing made of aluminum. In comparison with the housing using the aluminum, the housing applied to
the PGS plate shows a higher cooling performance on the average temperature of chips and the temperature variations by
2.79% and 49.98%. The heat dissipation performance was investigated according to the thickness of the PGS and the via
the shape. When the factor of thickness in PGS plate was “0.375”, the average temperature of the chip was the lowest,
and the temperature variation decreased due to increasing the factor of thickness in the PGS plate. In the case of the via
shape, the “separation plate” showed the lowest average temperature of chips and the “plate” showed the lowest
temperature variation.
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NOMENCLATURE T = Temperature
h = Enthalpy per unit volume
p = Density F, = Factor of thickness
t = Time C, = Specific heat
u = Velocity PGS = Pyrolytic graphite sheet
p = Pressure

x = Unit volume

7 = Tensor

—_

CME
q = Heat flux
e = Internal energy per unit volume A AGAAEE A AL Olste] ARE}, 1425

S = External force .per ur?lt volume T 9lon olo] wal o o weZ xUr}. o|a|at Ao o}
Op = Heat generation unit volume
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Fig. 1 Process of diffusion bonding (Chaturvedi)®
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Table 1 Data of RF Chip

Values (mm)

Symbol Min Max
A 2.35 3.00
A 0.40 0.60
Ay 0.65 1.00
D/E, 27.00
Dy/E 25.00
e 1.00
ob 0.50 0.60 0.70
aaa - - 0.20
cce - - 0.25
Table 2 Property of PGS
Property Values Units Symbol
Density of PGS 2235 kg/m’ PrGs
Specific heat of PGS 762.5 J/kg K C,
Thermal Conductivity 1659.3 W/mK ke =k,
of PGS 6.5 W/m-K k.
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Fig. 5 Configuration of case 1
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Fig. 9 Variations of the PCB temperature according to the factor of
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