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Abstract: Thermal management is very important for the success of high density circuit design in
LTCC. In this paper, LTCC substrates containing thermal via and pad were fabricated in order to study
the influence of the thermal dissipation. To realize the accurate thermal analysis for structure design, a
series of simple thermal conductivity measurement by laser flash method and parametric numerical
analysis have been carried out. The LTCC substrate including via and Ag pad has good thermal
conductivity over 103 W/mK which is 44% value of pure Ag material. Thermal behaviors with via arrays,

size and density in the LTCC substrate were studied by numerical method.
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Fig. 1. Laser Flash Method.

Table 1. Material Property

Thermal Specific Densit
Material Conductivity Heat (ke /15:13})/

WmK) (kgK) &
Chip Silicon 150 703 2,330
Ceramic  LTCC 1.97 837.36 3,600
Thermal Via Ag 419 234 10,491
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Table 2. Thermal Conductivity of LTCC/Via Structure
iy Oy Via (WimK) Therg,‘;‘/lnfg/wa Mixing
density*  Small Large Small Large Rule
Via Via Via Via
3% - 3 - 40 15
6% 6 4 32 64 27
9% 9 7 53 72 40
18% 19 22 67 103 77

(*: Via Density=Cross Section Area of via/Total Cross
Section area)
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tional Area), k : 8% =7 5*(Thermal Conductivity)
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Fig. 3. Heat flux according to density of thermal via.
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Fig. 4. Characteristics of thermal impedances according to size of thermal via hole pitch (a) and size (b).
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