
Courtesy of Frontier Research Institute for interdisciplinary Sciences, Tohoku University, Shimatsu Lab.

Room temperature bonding process
No high pressure required

New Bonding Solution

Atomic Diffusion Bonding 
Technology

High strength permanent bonding
Almost any metal film can be used

Thin film Thin film 
deposition

Atomic 
Rearrangement of 
Crystal Lattice

ActivationActivationActivation
on bonding surface Bonding

Substrate A

Substrate B

... Realized by

Si wafer

Ag g –– AgAg
20nm

gg ––
mmm –

AgA– A–
–– 20nm

Si wa
Ta

Si waferSi wa
Ta

Synthetic quartz crystal

Synthetic quartz crystal

Ti Ti –– TiTTi
0.8nm 

Ti –
m m –

TiTT–
– 0.8nm

OriginalOriginal
surface

CANON ANELVA CORPORATION



2019 2020 2021 2022

Substrate
Size

Alignment
Accuracy

Φ100mm, Φ150mm

Φ200mm, Φ300mm

~ 0.15mm

~ 1.0μm

~ 0.1μm

DevelopmentDevelopmenp
Road Mapp

Tohoku University
Shimatsu Lab.

Academic Research Equipment Development

Usable in R&D and High Volume Manufacturing
Deposition & Bonding Combination Module

&D and High Volume Ma

BC7000

Atomic Diffusion Bonding
Equipment

CANON ANELVA CORPORATION



Energy Treatment Sputtering

Surface Roughness Control
for Bonding

Fabrication of high smooth PVD film

Ra < 0.3nm required for bonding
... Realized by

Surface roughness improvement by new deposition method

Smoothing of rough surface by depo.
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Explore vacuum technology to the futureExplore vacuum technology to the future
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IC7200/7400/
7500

EL3400

EC8100
NC7900

FC7100

EC7400

NC

EC7200
HC7100

NC8000

BC700000

ML3000

FC71

Memory 
1223MRAM

CMOSCMOSS
IS

Memory 
1223DRAM

LED

Filter

HDD

APSmartSmartSmart
Device Memory 

1223PLP-WLP

High
Power

PowerPower
Semi

Major Process Applicationsjj pppp
MRAM

Gate

[ Co/Pt ]

CoFeB

Pt

CoFeB

Co/Pt 
Pt

Ru

Ta

Co/Pt
Co

Top Electrode

Ta
C F B

PtP

C F BFFFFFFFFFFFFFFFFFFFFFFFF
TaTa
Co

RRRRRRRRRRRRRRRRRRuRRRRuRRRRRRRuRRRuRuRuRuRRRRRRRRRRRuuRRRRRRRR
CC

PtPPPPPPPPPPPPPtPPP
Co

[ Co/PtPt ]

Bottom Electrode

CoFeB

CoFeBCoFeBCoFeBCoFeBCoFeBCC

CoFeB

CoFeBCoFeBeBCoFeBCoFeBeBeBBC F BC F BFFFFFFFFF
MgO Tunnel Barrier

CMOSSSS-SSS-IS

Photo Diodes

Transfer gates

Cu interconnect

Microroro-ooooooooo---lensMicrroooooo--- nsele
Color filter

LED

Under layer

nn-nnnnnn------type layerlt
luminous layerlu

p
u
pp-
minous layerminmin
pppppppp------type layer

i-iiiii------type layer

SupphireSupphire
Substrate

Magnetic
Field

Magnetic Sensor

SAW DeviceAdvanced Packaging

DRAMCPUAnalog GPU

Mold Cover EM ShieldPLP/WLP RDL


