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Chapter 6 Manufacturing Technology
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Manufacturing is one of the fields in which Japanese industries have been most competitive in the world.
Technology transfer in the fields of technologies that raise the value of “things” instead of staying within an
extension of conventional manufacturing technology, by placing focus on the strengthening of value-creating

manufacturing techniques.
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Manufacturing . . : .
Technology Ultra small robots and ultra small volume liquid dispensing system
Keyword: Inertia Drive Micro Robot, Magnetic Drive Micro Robot, Ultra Small Volume Liquid Dispensing System
L O Naoyuki Aoyama, Professor, Communications Department, The University of Electro-Communications
IOrga:mzdatlons O Masahiko Inami, Professor, Communications Department, The University of Electro-Communications
nvolve | O Kaoji Kato, President, Applied Micro Systems

Building on the foundation of the research in micro robot systems by UEC and Prof.
Aoyama, UEC started a venture in January 2005, carried out technology transfer by
licensing agreement with Applied Micro Systems, and succeeded in developing the
following products: (1) Inertia Drive Micro Robot, (2) Magnetic Drive Micro Robot, and(3)
Ultra Small Volume Liquid Dispensing System

[Summary of the technology transfer]
@Technological Impact
(1) Inertia Drive Micro Robot: While observing in a scanning electronic microscope, the robot
can manipulate nano-, or micro X, Y, 8, or tilt, and consists only of a piezoelectric device. It
can performs strength tests on carbon nanotubes, or be used to check for semiconductor
defects and repair.
(2) Magnetic Drive Micro Robot: Constructed of a piezoelectric device and an electromagnet,
it attaches firmly to magnetic metal baseplates by using the electromagnet, can climb
sidewalls, move on ceilings, and move in the directions X, Y, and 6. It can be used to
position mirrors on a laser interferometer and other tasks.
@®Market Impact
Ultra Small Volume Liquid Dispensing System: It is an ultra small volume liquid dispensing
system for users who have problems dispensing liquid according to the inkjet method. It can
dispense liquid of 1 to 20,000 cP from 0.1 to hundreds of picoliters. Its applications include 1)
the divided injection of protein DNA, 2) Application of bond or soldering paste, 3) Repair of
wire-breaking in liquid panels, and others.
It solves problems of the inkjet method as follows:

1) Focusing on one desired place is difficult

2) Changing the amount to dispense is bothersome

3) Can’t use baseplates with bumps

4) High-viscosity liquids cannot be dispensed

5) Half of the liquid remains in the ink room

UEC Prof. Aoyama first conceived starting
the university venture, and requested that
former President of a piezoelectric device
maker (NEC Tokin) become the first

president. Following that, he also became
advisor to UEC Prof. Inami. Inertia Drive Micro Robot (3cm

diag. ) Pointer
Funding History

¥ Position
Z Stage Adjustment
1.0ct.2006 capital investment from Collabo | Section
SANGAKUKAN Fund 1
2. Nov.2006-Oct.2007 JST Collaborative 1 -
Development of Innovative Seeds ¥ Tungsten
[Potentiality verification stage] : Pointer

Intellectual property protection
;Surface to WhICh N
liquid is to be P
dispensed i

Patent No. 3574293
Application No. 2005-07492 and others

Ultra Small Volume Liquid
Dispensing System

Turning point in the Project

OTo achieve results from productization through technology transfer, it is vital
that the university research lab and development divisions have clearly defined
roles and close cooperation.

For more information, contact : Naofumi IDA, Research Cooperation Office, The University of Electro-Communications, +81-42-443-5137, onestop@kikou.uec.ac.jp
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L Effective Promotion

The Development of a Thin-Type Tri-Axial Force Sensor

d: The Matching of Basic Research and Industrial Technology, Effective Acquisition of Grant-in-Aid, Creation of Market Needs by

O Nobutaka Tsujiuchi, Professor, Faculty of Engineering, Dept. of Mechanical and Systems Engineering, Doshisha University
Organizations O Kazumi Koketsu, President, Tec Gihan Co., LTD.
Involved O Yotaro Tsuchiya, Chief, Dept. of Engineering, Tec Gihan Co., LTD.

O Kouzo Shiojima, President, K-tec System co., LTD.

The Motion and Vibration Control Laboratory in Doshisha University, Tec Gihan co., LTD.
and K-tec System co., LTD. have jointly developed a nonconventional thin-type tri-axial
force sensor. This sensor can measure physical values such as frictional forces etc., thus,
we have distributed this sensor to manufacturing industries of sporting and medical goods
welfare apparatus and automobiles etc.. Furthermore, the order increases in sports- and
medical-related fields, since the sensor's outputs became measurable wirelessly by
commercializing multi-data loggers and signal conditioners for this sensor.

[Summary of the technology transfer]

@Technological Impact

- Development of standing position measuring system and its signal processing software.

- Development of a measuring system for the tire tread force using tri-axial force sensors
and transportable data logger.

- Development of a low-cost transportable force plate.

@®Market Impact

+ The sale of these products has started from fiscal 2004, and the total sales amount by the
end of fiscal year 2006 amount to approximately ¥ 16,000,000.

- There are balancing orders, and the sales prediction in fiscal 2007 is ¥ 30,000,000.

@Social Impact
We can contribute to the improvement of the quality of life for the aging society by the
introduction of this sensor. And, it is possible that performance such as myoelectric
prosthesis, gripper for the material handling and haptic interface is remarkably improved
by installing the small tri-axial force sensor at the fingertip,

@Special Features of the Collaboration
Nobutaka Tsujiuchi a professor at Doshisha University, and Tec Gihan co., LTD. devised
the original structure (Publication number of patent:2006-349461) as a base for the tri-
axial force sensor in fiscal 2003. Then, K-tec System co., LTD. was founded. At present,
we intend to expand this tri-axial force sensor to the industrial sensor business.
Furthermore, we are developing small force/torque sensors and its measurement system

which applied the structure and the manufacturing technology of this tri-axial force sensor.

Nobutaka Tsujiuchi in the Dept. of Mechanical and
Systems Engineering, Faculty of Engineering,
Doshisha University, and Tec Gihan co., LTD.
started to conduct cooperative research on the
development of the small tri-axial force sensor for
the fingertip of the robot hand, as part of the
Innovative Cluster Creation Project from 2002.

Funding History

1. 2002-2006 Innovative Cluster Creation
Project promoted by the MECSST

2, 2006-2007 Keihanna New Industry Frontier
Creation Project by Kyoto Pref.

3. 2006-2007 Support Program of Research &
Development Collaborated with Industries,
Universities and Public by KI21

Intellectual property protection

Patent acquisition: Overseas 1

[Tactile Sensor:Grasping Robot,
USP6886415 |

Patent application: Domestic 6, Overseas 2
lTactile Sensor: Grasping Robot ], etc.

®16xH3, O020%x20xH3

Tri-axial force sensor
Characteristics : Small- and Thin-type
(3mm in thickness)
Rated Force : 50N,100N, 200N, 500N

HDL—18A
(W160xD39xH101)

Transportable Data Logger(self-powered)
Sampling Frequency : 10KHz
Maximum 16 channels

' Turning point of success '

L |
Olt is important to build a confidential relationship with regional companies on a routine
basis and obtain information for social needs.
OAt the start of development, polite cooperation is carried out for the preparation of an
effective application form in order to get the support of the effective funds.
OAfter commerecialization of the product, information of its product is transmitted at
conferences, exposition etc., and its product is effectively advertised.

For more information, contact : Kunihiro Fuijii, Industry Liaison Office, Doshisha University, +81-774-65-6223, jt-liais@mail.doshisha.ac.jp
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