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Ultrasonic Semiconductor Thin-Die Bonding Platform
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A novel ultrasonic technological platform comprising a critical ultrasonic bonding device, a sustainable automated manufacturing
equipment, and a green process for room-temperature and rapid bonding of semiconductor thin-dies onto various substrates
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Ultrasonic semiconductor
thin-die bonding
equipment

Ultrasonic Bonding
Temperature = 25 °C
Time=2s
Pressure = 1.5 MPa
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Process results of ultrasonic bonding (left), compression bonding (middle), and thermocompression
bonding (right) of COG package
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Room-temperature
ultrasonic bonding of
COG package (left) and
COF package (right)

PolyU’s research team has developed a novel ultrasonic technological
platform consisting of a critical ultrasonic bonding device, a sustainable
automated manufacturing equipment, and a green process to enable
room-temperature and rapid bonding of semiconductor thin-dies onto
various substrates. State-of-the-artthermocompression thin-diebonding
equipmentand processsufferintrinsically from high processtemperature
(120-160°C), long process time (3-10 s), single die bonding per process
cycle, continual heating of fresh and post-bonded dies and substrates,
and limited bondable substrates. PolyU’s newly developed ultrasonic
thin-die bonding equipment and process not only feature unique
room-temperature (25 °C) and rapid (<2 s) bonding capabilities in a
safe, clean (green), and reliable manner, but also enable simultaneous
stacked die bonding in excess of five layers of thin-dies within a single
bonding process cycle and for various substrates.
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Stacked semiconductor thin-dies (6 layers in total, <75 pm thickness each) (left) vs. traditional single

semiconductor die (single layer, ~500 pm thickness) (right)
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Patent No: 13/340,168 (US), 8,129,220 (US),
Z1201010262578.6 (China), 099128156(Taiwan)

YPECIAITEATUrES and "AdVaANIages
* Room-temperature process (25 °C)
e Short process time (<2 s)

e Stacked die bonding of multiple dies within a single bonding
process cycle

e Applicable to various substrates (e.g., glass, PCB, flex, metal, etc.)
¢ Avoiding continual heating of fresh and post-bonded dies and substrates
e Safe, clean (green), and reliable

APPHEALONS
¢ Semiconductordiebonding—A critical process for the manufacturing

of semiconductor packages, including, but not limited to, chip-on-
glass (COG), chip-on-board (COB), and chip-on-flex (COF) packages

* Advanced stacked semiconductor die bonding
e Green assembly of various electronics modules, including, but not
limited to, flex-on-glass (FOG) and flex-on-board (FOB) modules
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Techniques and Products, Geneva (April 2009)

Email: pdadmin@polyu.edu.hk

mil BB B KiE

1_EE_04_0913




