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Maintenance Robotics with an Arm of 9-degrees-
freedom of motion (Amooty)




A design : metamorphic manipulator
( 9 degrees of freedom of motion )

Examples of operation :

Avoiding obstacles Deep in a hole Preventing herself
from high radioactivity
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ARTEFACT NUMBER of PARTS
Nuclear power plant 10,000,000
Aircraft 5,000,000
Super computer (KEI) 1,000,000
Space station 250,000
Personal computer 200,000
Engine car 30,000
Liquid crystal TV 10,000
Electric car 10,000
Television 3,000
Machine tool 3,000
Smart phone 1,000
Mobile phone 300

Paper weight
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Maintenance robot “A-mooty” for nuclear power plant
(old advice by HY in 1978)

A robot for nuclear power plant was proposed in Japan before Three Mile Island
accident in 1979, but was not used because of poor communication between
nuclear scientists and mechanical scientists.
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Paradigm Shift of Material

Paradigm in view
of development

100%
’ Paradigm in view
of sustainability
Nature
Real life/expected life R
H
Synthetic
material .
Metal
Wood
© ibil 100%
Reducibility 0
=T E

New Material: Max( Reuse + Soil/Material at life)



Full Research in AIST: From Basic Research to Demonstration
Consistent RDD of SiC = High-tech Manufacturing

Energy Semiconductor Research Laboratory, AIST
SiC mmmmml |ngot mm———p= Bulk wafer =====0= Epjtaxial wafer

: Cutting/ Epitaxial_
pow dis Evaporation i -

lon injection
Dry etching
Metal evaporation
Annealing
Demonstration -@===m Prototype g Device chip

device circuit Dicing (MOSFET, SBD etc.)

A00W D¢ motor drive
efficiency 98.6%

Motor drive - Generation Chopper IEMOS 10A
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Single Crystal of SiC / Cutting and Polishing Process

4H-SiC single crystal 3 inches high qulity 4H-SiC wafer

Grinding/polishing

Single crystal growth grinding lapping Mechanochemical
polishing
Cutting and polishing 1 process 1 process 1 process
~15min 90min 90min~




Diamond Wafer Fabrication Process

Fujimori Research Centre, AIST

Wafer Fabrication Procedure

High rate growth
{graphitization of ion

TR F ST s

Etching
lon implantation (3 MeV (Electro-chemical etching)

Seed

o .

Both crystals may be reused for =
making another wafer.

'
@ ‘ m ‘l 10mmx10mmx0.5mmt Wafers

Only one day for each. Our procedure is
N>CX
) u
O

mass-productive applying high growth
rate.

!

Our target is making 1 inch wafer! -



New Applications of “CLAIST”

Ebina Group, Mizukami Research Centre, AIST

Clay palesl

| F
ud S o )
R . - T S

.'t Caame-Thams miaroine

Roll film
40pm x 300mm x 50m

Flexible colour sensitive ] S IC aerial by printing ¥
photovoltaic cel? Organic EL device?

1) Nature (Research Highlights), 454, 140, (2008), 2) H. Tetsuka et. al, Nanotechnology 18. 355701. 2007,
3) Pat.2007-242504T St WA M BHE |, 4)Pat.2007-042694 FLF LTI FRiR )
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