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Abstract The integration and miniaturization of semiconductor devices have led to a significant increase in
heat dissipation issues. The continuous accumulation of heat threatens the performance, stability and lifespan
of electronics, making it imperative to enhance the heat dissipation capability of electronic devices to ensure
their stable operation. In recent years, diamond has emerged as a highly efficient heat dissipation substrate
with numerous unparalleled advantages. This paper provides a comprehensive review of the latest research on

diamond as a heat sink for high-power semiconductor devices and briefly discusses the methods of connecting
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diamond to semiconductor devices. Additionally, the current technical challenges and promising development

direction for diamond-based semiconductor devices are discussed.

Keywords diamond; semiconductor devices; thermal conductivity
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Table 1 Parameters of common semiconductor materials
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(eV) (Wm K (em™V s ) (ecm™V s (10°XV-cm ™)
Si 1.12 150 1300 600 0.3
GaAs 1.4 50 8500 400 0.4
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GaN 3.44 150 1250 200 3.0
Diamond 5.47 2200 4500 3800 5.7
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Fig. 1 Schematic diagram of thermal transport of

GaN-HEMT device on diamond substrate
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Fig. 6 Schematic diagram of low-temperature bonding process
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Table 2 Thermal conductivity of common materials in

electronic packaging
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Fig. 7 Schematic diagram of particle combination at the

initial stage of sintering[5°]
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Fig. 8 Morphology of nano silver after sintering
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