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' Next-Generation High-Speed Wire Bonder “UTC-RZ1”
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Abstract

The Assembly Solution Business Unit of Yamaha Robotics Co., Ltd. (“the Company”) develops and supplies wire and die
bonders. These bonders play a critical role in the assembly of semiconductor back-end process, and in recent years,
there has been growing demand for production automation and equipment condition monitoring during manufacturing
processes. This paper introduces the “UTC-RZ1” wire bonder, having developed in response to these needs.

The Company’s history in wire bonder business dates back to 1959, when Shinkawa Ltd. was founded, focusing its
business on the development, manufacturing, and sales of wire bonders. In 2019, it came under the umbrella of
Yamaha Motor’s Robotics Division, and in July 2025, it was integrated with other group companies to establish a new
organization as Yamaha Robotics Co., Ltd.

A wire bonder is a machine that performs connection between the pads, which are the electrodes of a semiconductor
integrated circuit (IC chip), and the leads of the package terminals on which the IC chip is mounted. The history of
wire bonders spans about 60 years. In the early days, manual bonders were used, with operators performing
positioning, bonding, and wire connection while viewing the work through a microscope.

In 1977, during the growth phase of global semiconductor manufacturing, the Company introduced the world’s first
fully automatic wire bonder. This innovation enabled operators to manage multiple machines simultaneously, thus
greatly improving productivity.

From the 1980s onward, as semiconductor ICs had become more advanced for applications such as personal
computers and mobile phones, the Company developed loop-forming technologies and bump-ball bonding processes
to support finer-pitch IC chips (smaller electrode pads and increased number of electrodes) and multi-chip stacking,
as illustrated in Figure 1.

In the 2000s, with the increasing capacity of compact memory cards and the rise of mobile devices such as
smartphones, low-loop forming technology and overhang stacked-chip functionality were introduced. Meanwhile,

following the 2008 global financial crisis, semiconductor manufacturing faced pressure to cut costs. Approximately 50%
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of wire materials were replaced from gold to copper, and efforts were made to reduce frame costs. To accommodate

those low-cost materials, the Company implemented multi-step bonding functions to improve bonding reliability.

In the 2020s, the spread of remote work due to the COVID-19 pandemic, along with rising labor costs and difficulties

in hiring manufacturing operators, drove demand for automation technologies that handle material transport and

automated quality-inspection functions. In this regard, Yamaha wire bonders were equipped with maintenance

monitoring and self-diagnostic functions, enabling labor-saving operation.

Additionally, the spread of electric vehicles (EVs) has spurred the development of thick-wire bonding technology using

copper wires of 50 pm or larger for power semiconductor applications. Furthermore, with the growing application of

generative Al, demand is increasing for wire bonding technologies supportive of next-generation devices.

On the basis of this long history of semiconductor and wire bonder development, the Company now introduces its new

“UTC-RZ1” wire bonder.
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