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ATM. Bonding

・Alignment

・Center push

・Post bonding

 Under 10μｍ

・Upper/lower Bonding from center

・Release point
0μｍ

Minimal strain
Bonding without 
warping

VAC. Bonding

Direct Bonding

break bonds between molecules

expose dangling bonds
Dangling bonds are 
maintained in 
ultra-high vacuum

Direct bonding of dissimilar materials 
by intermolecular force
(Van der Waals force and ionic force)

No RUN OUT

Si-FAB Sequential plasma

Plasma process（ Draw in type ）

Plasma process（ Draw in type ）

Accelerated N neutron
attacks the surface

The etched surface, 
Contaminations
 fly away 
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Si Nano LayerSi Na

No Short 

Bonding by interposing Si particles

ArAr Ar Ar

Si Rich Surface

Strength

Enables
 Bonding

SAB

MegaSonic Cleaning

MegaSonic Cleaning

SAB Flip Wafer Bonding

Patent’ d

Conventional

New process
N ions/atoms
Si ions/atoms
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   Si atoms ）
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Nitrogen RIE Nitrogen Radical

Si wafer
SiO2

Vapor assist OH groups are 
generated in advance

Oxygen plasma
 Activation

300~400℃

 ATM Bonding

water molecular

Si wafer
SiO2

water molecular

VAC bonding

after anneal

after anneal
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Patent’ d

・High alignment accuracy
   by no distortion
・Void less

・Distortion occurs
・Voids from aerial 
   involvement
・ Microvoid generation 
   during annealing

RIE plasma cannot 
produce the enough
OH group

Machine configuration and bonding process

Auto Coplanarity adjustment by Lazer

①Room temperature direct bonding in ultra high vacuum 

②Hydrophilic bonding in Vacuum

③Surface activated Bonding COW

±0.2μm

±0.2μm

±0.2μm

Ar Bombardment in UHV 
・ Line type  Beam source
・Si sputter
・Si-FAB
    Ar beam containing Si atoms

・300mm Wafer 
   CTC Auto handling
・6min/wafer

・Sequential PAB 
・Si-FAB
・Particle cleaning
・300mm Wafer 
   CTC Auto handling
・15~20
     WPH

Wafer(flip)

Chip

Postpin

Bonding head

Pick up arm
Needle

Diced Wafer

Patent’ d

Contactless chip transfer

Particle don’ t fall on the waferParticltiti e don’ t fall on the wa
Flip wafer bonding

Particle Class 1

Supports 50μm thin chip

・ Alignment accuracy 
   ± 0.2um
・ FAB activation 
   treatment
・ Particle cleaning
   (Mega sonic)
・ 300mm wafer CTC
   automatic handling

for Semiconductor front end 

Patent’ dPatent’ d

・IR Alignment
・Bonding from center

Void less

CuSio2

Alignment accuracyAlignment accuracy

WOW COW


