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Technology for Manufacturing Printed Circuit Board with
Embedded Copper Heat Sink Chips
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Abstract

In recent years, the increasing functionality and density of semiconductor devices has led to a steady increase in the

amount of heat that the devices generate. Because of this, technology that efficiently dissipates the heat generated by each

individual part is becoming indispensable.

Conventionally, devices are attached directly to heat sinks, which dissipate excess heat. However, creating a heat
dissipation structure inside of the Printed Circuit Board increases heat dissipation, reduces manufacturing costs, and
stabilizes performance. This paper explains the methods and technology used to create this internal heat dissipation

structure.
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Fig.1 PCB with embedded copper chip
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Fig.2 Configuration of installed parts
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Fig.3 Cross-section of installed parts
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Fig.4 Layer structure of PCB with embedded
copper chip
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Fig.5 Layout of punched holes (circles indicate
through holes for copper chips)
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Fig.6 Copper chip embedding process
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Fig.7 Production line for Printed Circuit Board with embedded copper chips
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Fig.8 Cross-section of stacked layers
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Fig.9 Comparison of heat dissipation effect
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Fig.10 PCB with embedded copper chips and PCB
with through holes
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Table 1 Comparison between PCB with embedded
copper chips and PCB with through holes
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Table 2 Specification of examination PCB
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Fig.11 Condition after execution of 1500 cycles
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