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Si-
Bonding examples (Si - Synthetic quartz crystal)

Improvement of thermal conductivity at bonding interface  High power device for 5G communication 

Improvement of electric conductivity at bonding interface   3D Packaging 

Native Si-oxide layer Original surface

Improvement of light transmittance rate at bonding interface
 Ultra low loss output 

SiC Substrate
GaN

AlGaN

Source Drain
Gate

Bonding

GaN HEMT

Quartz

Quartz

Glue

CMOS-Image sensor, Memory Optical Device

Quartz

Quartz

Bonding
BondingMicro Bump

SiC Substrate

InP Substrate
Epi. Layer

SiC Substrate

InP Substrate
Epi. Layer Bonding

SiC Substrate

Epi. Layer

InP Substrate

Peeling

DHBT Double Heterojunction Bipolar Transistors

SiC Substrate

Emitter

Collector
Base

Enhancement of thermal conductivity by the
bonding of different materials

Enhancement of thermal conductivity by layer transcription

Improvement of electric conductivity without bump No thermal damage

Courtesy of Frontier Research Institute for Interdisciplinary Sciences,
Tohoku University, Shimatsu Labo.



Sputtering technology for ultra thin film and multilayer
Realization of atomic level controlled sputtering ～

Sputtering technology for smooth surface film
Realization of smooth surface film without CMP 

Low resistivity sputtering technology
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SiO2 Deposition thickness：700nm

Roughening

Ra=2.95nmRa=2.95nm Ra=3.73nmRa=3.73nm Ra=0.24nmRa=0.24nm

Initial surface Conventional sputtering
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Low resistivity sputtering
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Realization of sputtering multilayer by smoothing,
multilayer and thickness control technologies




