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Simulation of thermal design and thermoelectric cooling for 3D Multi-chip
packaging
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Fig. 1 Geometries of multi-chip packaging analyzed in this study.
(a) Thermal bumps and TE units with silicon substrate, (b)
Thermal bumps and TE units are illustrated.
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Table 1 Material properties used in the FE analysis.

Seebeck
coefficient (o)

Thermal Electrical
conductivity (k) conductivity (o)

ntype TE (Bi,Tes) 1.6 W/m-K

Materials

7.69 x 10* S/m -2.28 x 10* VIK

p type TE (Sh,Tes) 2.1 W/m'K

9.62 x 10" S/m 1.71 x 10* VIK

Electrode (Cu) 350 W/mK 5.90 x 10° S/m
Solder (Ag-Sn) 33 W/ mK 9.09 x 10° S/m
Substrate (Si) 130 W/m'K
0.30 0.30
0.25 0.25
S o0 g o
g’ 0.15 g 0.15
>° 0.10 a 010
0.05 0.05
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Fig. 2 Results obtained from FE analysis. (a) electrical potential,
(b) power generated in TE cooling unit, (c) heat flow out of
the thermoelectric device through cold side boundary and (d)
COP of the unit.

J_input(9)=0.8  Boundary: Ttot Max: 318.994

@) (b)

Fig. 3 Distribution of temperature when current is (2) 0 A and (b)
0.8A.
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