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                    Abstract
In this study, we present a fabrication process of thermoelectric (TE) power generator modules (TEGs) using the Ag sinter bonding technique for assembling the TE legs with their interconnecting bridges. As TE material, we use commercial half-Heusler (HH) compounds (p-type Hf0.5Zr0.5CoSn0.2Sb0.8 and n-type Hf0.6Zr0.4NiSn0.98Sb0.02), which offer high TE figures of merit in the medium-to-high temperature range. Magnetron-sputtered bilayers of Au and TiW are deposited on top of the TE legs as metallization and diffusion barriers, respectively. Stability of the sinter-bonded joints is investigated by application of external tensile stress and thermal stress by cyclic temperature change followed by an analysis of the fracture surfaces. As the main cause of failure, we reveal a mixed pattern of near-surface cracking in the HH compounds and adhesion fractures between the sinter layer and the thin-film metallizations. Fabricated two-leg and four-leg unicouple TEGs are operated at maximum temperature differences of 325 K and 400 K across the TE legs, respectively, and maximum hot-side temperatures of 375°C and 510°C, respectively. The resulting maximum power densities amount to 1.0 W cm−2 (two-leg) and 1.9 W cm−2 (four-leg), and for the TE figures of merit, we calculate 2.6 × 10−4 K−1 (two-leg) and 3.4 × 10−4 K−1 (four-leg).
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