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Semiconductor

R&D Project Title: Development of 3D IC Cooling Technology with Ultra-High
Thermal Conductivity pLHP Integration

Project Leader: Hosei Nagano
Professor, Department of Mechanical Engineering, Nagoya University

R&D Team: Keio University

Summary :

The goal of this study is to bring a breakthrough in high-density
integration of 3D ICs, which has been limited by thermal factors, by
developing an ultra-high thermal conductivity device that can LLHPEEt

efficiently dissipate heat from hot spots within each layer of the 3D BT
IC.

Aiming to establish the design methodology and manufacturing

technology for ultra-high thermal conductivity devices (ULHP) that can be

installed in 3DICs, the following challenges will be addressed:

« Creation of yLHP capillary structures and transport lines, liquid DTt
encapsulation methods, and establishment of installing techniques

« Development of high-sensitivity measurement methods for anisotropic
thermal conductivity within 3D ICs and bonding interface thermal

TSV-LHP
3R chriliEsEt

: . 3R5TLHP-TSV
resistance, and construction of heat transfer models STk R 5211 5 E

« Establishment of a three-dimensional optimal layout design
methodology for TSV-LHP incorporating machine learning






