
 

 

 

TANAKA Establishes Transfer Technology for its 

Sintered Gold (Au) Bonding Technology “AuRoFUSE™ 
Preforms” 

The seamless application on substrates with complex shapes will improve semiconductor 

performance through enhanced miniaturization of semiconductor wiring and greater integration 

for various types of chips 

 

Tokyo, Japan, March. 3, 2026 - TANAKA PRECIOUS METAL TECHNOLOGIES Co., Ltd. (Head office: 

Chuo-ku, Tokyo; Representative Director & CEO: Koichiro Tanaka), a company engaged in the industrial 

precious metals business of TANAKA, today announced a gold bump*1 transfer technology for the 

sintered gold (Au) bonding technology “AuRoFUSE™ Preforms.” This technology allows 

AuRoFUSE™ Preforms (gold bumps) to be formed even on semiconductor chips and substrates*2 with 

complex structures. 

 

 

 

 

 

 

 

 

 

 

■ Advantages of being able to transfer gold bumps 

In this technology, at first, gold bumps are formed on a substrate (transfer substrate). Then, the gold 

bumps are transferred to the target semiconductor chip or substrate. Openings are created on the silicon 

substrate used as the transfer substrate, and gold bumps are formed in them. By filling the entire 

opening, the gold bump is held by the substrate, eliminating the risk of dropping during the process. 

Meanwhile, during transfer, the gold bump shrinks under heat-treatment, forming a tiny gap between 

the opening and the gold bump. This allows easy extraction of gold bumps by the application of a force 

in the vertical direction. 
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Gold bump transfer substrate produced Gold bumps after transfer 



 

As the traditional gold bump formation process is a method that directly forms bumps on the target 

semiconductor chip or substrate, it is difficult to handle target chips and substrates with complex shapes, 

such as protrusions, dents, or open holes due to issues such as inconsistent resist heights. 

In this current transfer technology, gold bumps are manufactured separately and can be transferred only 

to the target locations. This allows the technology to also be applied to complex shapes. It can also be 

used with semiconductor chips and substrates that are difficult to process using photolithography*3 due 

to concerns about damage from stripping solutions and others. 

 

Manufacturing of transfer substrate and transfer and bonding process 

 

 

① Preparation of silicon substrate as transfer substrate 

② Application of photoresist to silicon substrate 

③ Exposure and development of target pattern 

④ Etching of silicon substrate to create holes 

⑤ Application of AuRoFUSE™ using a squeegee, etc. 

⑥ Vacuum drying of AuRoFUSE™ at room temperature and scraping off excess gold particles 

on the resist 

⑦ Removal of resist to complete transfer substrate 

⑧ Placement of transfer substrate on target (semiconductor chip or substrate) for gold bump 

formation, thermocompression at 10 MPa and 150℃ for one minute, followed by vertical lifting 

of substrate to transfer gold bumps 

⑨ Bonding of post-transfer target through thermocompression at 20 MPa and 200℃ for 10 

seconds 

An illustration of the traditional gold bump formation process is available in the “Manufacturing of 

AuRoFUSE™ Preforms” section for reference on TANAKA’s website. 

https://tanaka-preciousmetals.com/en/products/detail/aurofuse-preforms/?nav=use


 

■ About the sintered gold bonding technology “AuRoFUSE™ Preforms” 

Developed by TANAKA, “AuRoFUSE™ Preforms” is a bonding technology that forms bumps of all kinds 

of shapes using a paste comprising gold particles and an organic solvent. Through a 

thermocompression bonding process (20 MPa at 200℃ for 10 seconds), AuRoFUSE™ Preforms 

exhibits compression of approximately 10% in the compressive direction while showing minimal 

deformation in the horizontal direction. This gives them sufficient bonding strength*4 for practical 

applications. With the main component being gold, which has a high level of chemical stability, 

AuRoFUSE™ Preforms also provides excellent reliability after mounting. 

This technology enables miniaturization of semiconductor wiring and greater integration (higher 

density) for various types of chips. It is expected to contribute to the needs for miniaturization 

and better performance of semiconductors, which have been rising in recent years, including 

optical devices such as light-emitting diodes (LEDs) and semiconductor lasers (LDs), use in 

digital devices such as personal computers, smartphones, as well as in-vehicle components, 

micro-electromechanical systems (MEMS), and such. 

Traditionally, the main methods used in bump formation technology are soldering and plating. However, 

as solder tends to spread outward in molten state, there was the risk of short-circuiting through contact 

between electrodes as the bump pitch becomes finer. Meanwhile, plating can achieve a fine pitch, but 

because comparatively higher pressures are required during bonding, there is the possibility of causing 

chip damage. For reference, an illustration outlining the advantages of this technology compared with 

soldering and plating materials is provided in the “Comparison of AuRoFUSE™ Preforms with 

Other Materials” section on TANAKA’s website. This technology was developed to address these 

issues for use in next-generation high-density mounting and photonics-electronics integration devices. 

 

■ AuRoFUSE™ and TANAKA’s gold materials 

AuRoFUSE™ is a paste-type bonding material containing a mixture of gold particles, with the particle 

diameter controlled to be submicron sized, and an organic solvent. Compared to the melting point of 

gold (approximately 1,064℃), bonding is possible at a low temperature of approximately 200℃. 

Gold is a material with low electrical resistance and extremely high thermal conductivity. Therefore, in 

power semiconductors that handle large currents and high-density chips that dissipate a lot of heat, it 

can efficiently dissipate heat and limit energy loss. Among precious metals, it is also particularly resistant 

to oxidation and has stable properties, making it less susceptible to corrosion after mounting and ion 

migration (a phenomenon in which metals move and cause short circuits). This allows it to maintain high 

reliability over long periods of time. 

 

TANAKA is highly skilled in precious metal material development technologies, developed since its 

establishment. It has used these technologies to undertake development of precious metal materials, 

such as gold, which plays a key role in the semiconductor field. With a system that integrates the entire 

chain of processes, from raw material procurement to material development, manufacturing, and 

recycling, TANAKA will contribute to the development of semiconductor technologies and the realization 

of a sustainable society while effectively using limited precious metal resources. 

 

 

https://tanaka-preciousmetals.com/en/products/detail/aurofuse-preforms/?nav=use
https://tanaka-preciousmetals.com/en/products/detail/aurofuse-preforms/?nav=use


 

*1 Bumps: Protruding electrodes 

*2 Substrate: Board that electrically and mechanically supports semiconductor chips mounted on it 

*3 Photolithography: Technology for forming fine circuit patterns on substrates 

*4 Bonding: Refers to shear strength (strength determined through application of a lateral load during testing) 

 

■ About TANAKA 

Since its foundation in 1885, TANAKA has built a portfolio of products to support a diversified range 

of business uses focused on precious metals. TANAKA is a leader in Japan regarding the volume of 

precious metals it handles. Over many years, TANAKA has manufactured and sold precious metal 

products for industry and provided precious metals in such forms as jewelry and assets. As precious 

metals specialists, all Group companies in Japan and worldwide collaborate on manufacturing, sales, 

and technology development to offer a full range of products and services. With 5,591 employees, 

the group’s consolidated net sales for the fiscal year ended December 2024 were 846.9 billion yen. 

 

■ TANAKA Industrial Precious Metal Materials Portal 

https://tanaka-preciousmetals.com 

  

■ Product inquiries 

TANAKA PRECIOUS METAL TECHNOLOGIES Co., Ltd. 

https://tanaka-preciousmetals.com/en/inquiries-on-industrial-products/ 

 

■ Press inquiries 

TANAKA PRECIOUS METAL GROUP Co., Ltd. 

https://tanaka-preciousmetals.com/en/inquiries-for-media/ 

 

https://tanaka-preciousmetals.com/
https://tanaka-preciousmetals.com/en/inquiries-on-industrial-products/
https://tanaka-preciousmetals.com/en/inquiries-for-media/

