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Development of High Thermal Conductivity Material for Heatspreader
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ABSTRACT

The DC-DC converter is key to developing small,
lightweight power control units for Formula One hybrid
systems. A new material consisting of a silver-
impregnated diamond powder compact, was developed
in order to enhance the heat dissipation performance of
the DC-DC converter. The coefficient of thermal
conductivity of the developed materia is three times that
of a conventional aluminum material. The use of the
silver-diamond composite material in a heatspreader has
reduced the temperature increase of the switching
elements by 33%, offering a good prospect for the
extension of continuous boost from 1.4 to 6.6 seconds,
the maximum regulation figure.

ugooogoo

2000 000 FAOOOOOOOooODOOOOoOoOoooo
MO0 KERSMOOOOOOooDoOOoOOoOOoOO e0kw OO
Oo0o0O0oO0OoooooDoOoO 40kl 00000OOOOO
gobooooooooooobooooooboboobooooo
gobooboboobobooobooboooboobooboon

KERSOODOODOOOOOOOOO0MmOoO pcumoO
gbobobebchoboumon veulmoooooo
gboboooooooboobobobooboooooboooo
gboboveugoobooboooooooveuooo
gooooooooooooboboobobbobobobooo
ooDoO0on0 eokwdeee DOODDODOMMOOODDOO
gobmoooobobobobooooobooo

goododo

21.0000

gboobooboboboboobooboooooooboan
gboboooooooboobobobobobooooo
gbobboobooboobobooobooboboobooomaoo
ANOOOODDODO0DOOOO0O0O0OO0O00DOOO00DOOO AIN

gboor&DOOOO

Table 1 Properties of materials for heatspreader

ThermalOd Coefficient of Volume fractionC

Materiall] conductivity thermal expansionO Densityl of diamond
W/mKO 10-6/K0 g/cm3® %0

A60630 2000 23.40 2.70 -0

Ag-CDO 6300 5.50 6.00 620
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Fig. 1 Cross-section of power device
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