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EOHANGREICE ] S, AEDE - B O EE UMK 2 Mk BRI GHEITE OB RO IR E 1T 7.
[¥%—U—F : 3%t CADICAM/ICAE, 3D 7' U %, 3D $#fsEiEEmE, AM]

Abstract
In recent years, digital engineering technology by utilizing a three-dimensional CAD / CAM / CAE / RP is, from prototype
development technologies such as mock-up of the new product by the 3D printer, the AM (Additive Manufacturing)
technology to produce a direct real product in the 3D printer It migrated a while. Therefore, in this project, we applied the
digital engineering technology we have been doing to the technical issues of enterprises in the prefecture, and supported the
training of design engineers for the purpose of improving production efficiency and quality and lowering costs.
[ Key words: 3D CAD/CAM/CAE/RP, 3D-Printer, 3D-Sand Casting Meister, AM]
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3D Manufacturing Project

- Development of Next Generation 3D Manufacturing Technology -
Advanced Processing/medical-engineering collaboration Group
Fujio UCHIDA, Kengo KUROSAWA and Keiichi KUTSUZAWA
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Abstract

In recent years, digital engineering technology by utilizing a three-dimensional CAD / CAM / CAE / RP is, from prototype
development technologies such as mock-up of the new product by the 3D printer, the AM (Additive Manufacturing)
technology to produce a direct real product in the 3D printer It migrated a while. However, this technology is not yet been
established by the technical capabilities of the problems such as the design and modeling technology is at present. Therefore, in
this project, our center is to application development the utilization technology of 3D printers you've been doing, 3D CAD /
CAM / CAE technology's technical strength improvement by training, and support of a new foray into the local companies It
was carried out. In addition, by introducing Japan's first 3D mold laminate molding machine, it was also embarked on the
development of new casting technology that leverages a 3D mold lamination molding machine.

[ Key words: 3D CAD/CAM/CAE/RP, 3D-Printer, 3D-Sand Casting Meister, AM ]
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3D Manufacturing Project

— Application Development of 3D Shaped Objects with Functionality —
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Abstract
Printed electronics (PE) is a series of printing methods used to create electronic circuits and devices on various substrates.
PE replaces processes such as exposure and development with printing, and is also expected from the point of environmental
harmony such as low cost, energy saving, productivity improvement, waste reduction, and the like. In this project, in order to
extend the printing area, which was only a conventional flat surface, to the three-dimensional surface, we investigated the
printing method of conductive adhesive using the robot dispenser and the profile control by a laser sensor.
[ Key words: printed electronics, dispenser printing, conductive adhesive, profile control]
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3D Manufacturing Project
— Application of High-Cycle Hot Press Molding Method of CFRTP Composite —

Composite Material Technology Development Group
Mitsuhiko KIMURA, Makoto KUDO, Motoi FUJISHIMA, Rie NOBE and Atsuko TAKITA
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Abstract

The high-cycle press molding of CFRTP shows advantages of large-volume production, low-cost processing and
recyclability. So it is expected to widely use of various industrial fields such as automotive, medical, welfare and more. In this
study, aiming to establish high-cycle press molding method of CFRTP, we investigated the reduction of hot press molding time
and the bonding strength of CF/PP and aluminum by using rapid heating and cooling molding system. As a result, the
deformation of tablet case was reduced by the fiber orientation of CFRTP prepreg and dimensional stability was improved.
Furthermore, the bonding of CF/PP and aluminum plate, which has been difficult to bond, has become possible.

[Key words: CFRTP, Composite material, Hot press molding method, Bonding]
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3D Manufacturing Project
- (4) Support on 3D Machining of Difficult-to-cut Materials
and Complex Shape Parts -

Advanced Processing/ medical-engineering collaboration Group
Masaru KATO, Keiichi KUTSUZAWA
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Abstract
In recent years, the use of an abrasion-resistant steel plate has increased with the development of the industry of the airplane,
automobile, aerospace, nuclear power. An abrasion-resistant steel plate have characteristics of high strength and high hardness,
they are regarded as difficult-to-cut materials. In this study, we experimented drilling of Sweden steel (HARDOX500) an
abrasion-resistant steel plate by using a cutting tool which is commercially available, and evaluated the performance of these
cutting tool.
[ Key words: Sweden steel, HARDOX500, abrasion-resistant steel plate, difficult-to-cut material, drilling, tool wear]
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Project of Creating Functional Materials
- Development in Si Spin-Device Technology to Local Companies -

Spin and Nano Device Group
Toshio SUZUKI

i

Si ~DAEEADENE(LEBIEL, BURERICBT DRT v v VEEEORL G & A, 72 D ONZ IR
bz st L7z, FeCo/MgO/Si filif@tid|Zd5u T, FeCo/MgO Sz 58T v v LIERE S & & MgO/Si Sifi
DFEEER X L0 &< T RT3 v VEBEOIEFMEAIRE L, AV LEADESFILOIFEI LI L.
[(F—T—R:SiF AR, A ha=r A, AELEA, MU UES, JEMFRART o v L fERE]

Abstract
Aiming at the spin injection of a high efficiency from a ferromagnet into a Si, a design and an evaluation for the potential
height of a tunnel barrier were investigated. Making the potential barrier asymmetric was also investigated. In FeCo/MgO/Si
epitaxial structures, an asymmetrical potential barrier with a higher potential height at the FeCo/MgO interface than that at the
MgO/Si was proposed and the spin injection of the high efficiency was successfully achieved by the asymmetrical barrier.
[ Key words: Si device, Spintronics, Spin injection, Tunnel junction, Asymmetrical potential barrier]
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Project of Creating Functional Materials
- Development of Local Companies of High Functional Magnet and Multiferroic
Material and Development of Fabrication Technology of Metal Nanocoil -

Spin and Nano Device Group
Kazuhiko SHINTAKU
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Abstract

It is possible to detect magnetization with about 10 times higher sensitivity than that of conventional method in magnetic
Kerr effect measurement system using surface plasmon resonance constructed to directly detect the phenomenon of
magnetization propagation of multiferroic material. Aiming at establishment of a method by using a micro metal body (metal
nanocoil) for developing innovative manufacturing technology of composite materials targeting main structures of aircraft
fuselage, a large sputtering machine for depositing in a large area was operated in all processing and started fabrication of metal
nanocoil using Pt target.

[ Key words: multiferroic material, aircraft, composite materials, metal nanocoil, sputtering machine]
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Project of Creating Functional Materials

- Developing in Manufacturers in Akita Area -
Functional Material Group Yasushi SUGAWARA, Kazuyuki ISE, Takashi SEKINE, Hatsumi MURATA
Business Planning Group Shigeaki SUGIYAMA
Akita University Akihiro NINO, Hitoshi TAIMATSU, Kiyoshi FUDA
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Abstract

(1) In order to consolidate a mixture of TiC and SiC powders into a form of 50 mm disk bearing high density and hardness,
we applied a pressurized electric current sintering process. As a result, TiC-SiC based ceramic compacts were successfully
obtained, showing excellent properties, for example, a relative density of 99.0 % and a Vickers hardness of 16.3 GPa for a
compact containing 50 % SiC sintered at 1800 °C.

(2) Compacts were prepared from TiO, and TiB, powder mixture and evaluated from viewpoints of thermoelectric
performance. The maximum power factor was 5.9 X 10*W/(m - K?) at 800 “C for compacts containing 3 and 4 % TiB in the
starting mixture. The maximum output of the module made of the compact was 46.8 mW when the temperature on the higher
side was 800 °C and the temperature gap was 780 °C.

[ Key words: Reactive resistance-heated hot pressing, TiC-SiC based ceramics, Thermoelectric material]
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Abstract
We have performed a technical support project based on related technology held in Akita Industrial Technology Center in
order to acquire technological capabilities and worldwide competitiveness in optical industries in Akita area. As a result of this
project, we report examples of a development of high precision reflective objective and MTF analysis for commercial lenses.
[ Key words: Optics, Reflective objective, MTF]
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Abstract
Carbon dioxide gas is said to have an effect of expanding peripheral blood vessels, and many bathing agents containing
carbonic acid gas and carbon dioxide mixing apparatus are on sale. Therefore, in this study, the influence of production
pressure on dissolved carbon dioxide concentration was investigated for optimization of carbon dioxide mixing device for the
final purpose.
[ Key words: Carbon dioxide gas, Bathing agents, Dissolved carbon dioxide]
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Abstract

In Akita prefecture, the aging of the population is progressing rapidly, which is the nation's highest. Therefore, the snow
removal accident in winter and the reduction of the snow removing person are the major social problems. Currently, many
snow melting equipment such as snow melting mats are on sale. However, it is very difficult to show how much power
consumption and how much snow melts, and its evaluation is a big problem.

Therefore, in this research, for snow melting sheet which is on the market, snowmelt experiment was carried out to
investigate snow melting efficiency for the purpose of establishing actual snow melting performance and evaluation method of
its efficiency.

[ Key words: Aging, Melting snow, Snow removal]
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Abstract

We are aiming at the establishment of the fundamental technique for the cultivation environment control using the natural
energy with low cost. Fermentation heat of the chaff were used as heat sources. But, a returning the chaff is needed to utilize
the fermentation heat continuously. We made the returning equipment which stirs the chaff. And the effect was ascertained.

[ Key words: natural energy system, thermal energy, ground thermal energy, sump water, fermentation heat of chaff]
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Project of 10T Industries

- Development of Sensing Devices and Systems with Micro-Optics Devices -
Optoelectronics Group
Satoshi YANASE, Masaru UCHIDA, Yuji KONDO and Miyoko MURATA
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Abstract

A liquid crystal (LC) lens is a one of technologies seeds from Akita prefecture, and is expected to apply for useful optical
devices. A liquid crystal microlens-array (LC-MLA) is a one kind of the LC lens, and has many micro size patterns on the
electrode. Large lens power generated by the LC-MLA can be applied to active light diffusion devices for illumination light. In
this report, LC-MLA with hole-patterned electrode on both ITO substrates were fabricated. Haze values of the transmitted light
through the LC-MLA were measured to obtain the light diffusion effect. The haze value of 68 % was obtained. When the cell
parameter ratio D/t is around 2-3, it is expect that the maximum haze value of the LC-MLA is obtained.

[ Key words: liquid crystal, microlens-array, illumination light, light diffusion, haze, cell parameter ratio]
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Project of 10T for Manufacturing Technology

- Deployment of Akita Smart Platform Technologies -
Electronics and Communication Group
Daizo SASAKI
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Abstract

We are trying a development of element technology for detecting and tracking human. The device was developed which is
low cost and battery powered type. It consists a serial camera module, a low power save SoC type Microcomputer and a high
efficiency switching regulator. The standby current is less than ImAat 6 V.

[ Key words: Human Sensing , Low power consumption, Microcomputer, Pose Estimation]
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Project of 10T for Manufacturing Technology

- Development of Magneto-optical Chemical and Biological Sensors -
Optoelectronics Group
Haruki YAMANE
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Abstract
Improvements in magneto-optical (MO) effects due to magneto-photonic crystals and plasmon resonances have been
extensively studied, because a large MO is desirable in practical applications, such as MO recording media, MO spatial light
modulators, and MO chemical and biological sensors. A huge MO Kerr rotation angle can be obtained by an optical
interference (cavity) effect in magnetic multilayers consisting of [magnetic metal/dielectric/reflection metal] stacked structures.
This MO cavity effect in magnetic stacked films is useful for chemical and biological sensing applications.
[ Key words: chemical and biological sensors, magneto-optical effect, magnetic stacked film, optical interference]
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- EMC Test and Measurement Services -
Spin and Nano Device Group
Takahiro KUROSAWA, Takanori KIYA
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Abstract
MC compliance services by using electromagnetic emission measurement system and electromagnetic immunity testing
system were carried out. EMC testing and analysis technique were provided for improving the EMC quality of equipment.
User requests of the EMC measurement system and technical support were also obtained in this research term.
[ Key words: anechoic chamber, EMC]
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- Development of Wireless Power Transfer -
Spin and Nano Device Group
Takahiro KUROSAWA, Takanori KIYA
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Abstract
A measurement system for wireless power transfer using high frequency in MHz was constructed. A drive circuit of the
system operated in the frequency range from 30 kHz to 2 MHz with high efficiency and transmitted power up to 50 W. With
the system, evaluation and optimization of wireless power transfer devices was performed for practical applications.
[ Key words: wireless power transfer, MHz power transmission, high efficiency power transmission, Magnetic resonant

coupling, coil design]
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Project of Process Control Manufacturing
- Expansion to companies in the prefecture of high-speed, high-precision actuator
technology -

Nano-Mechanical Control Group
Shigeki MORI, Akira SAKURADA, Ryo ITO and Ryo ARAKAWA
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Abstract
Liquid atomization phenomenon by using ultrasonic vibration is caused by cavitation effect of bubbles in a liquid and
capillary wave on liquid surface. In this report, we clarified the occurrence mechanism of ultrasonic atomization with
Langevin-type transducer by using a high speed microscope to observe its stable continuous atomization. Moreover, we
observed phenomena of the ultrasonic atomization to compare with liquid properties that are viscosity and surface energy.
Moving of liquid surface in ultrasonic vibrations behaved differently depending on the properties.
[ Key words: Ultrasonic Atomization, Langevin-type Transducer, Coating, Piezoelectric Element, Actuator]
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Project of Process Control Manufacturing
- Medical application development of electric field stirring technology (EST) -

Advanced Processing/ medical-engineering collaboration Group
Ryuta NAKAMURA, Takayuki KUSUMI
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Abstract
Electric field stirring technology (EST) which is original technology of Akita industrial technology center is applied to the

immunohistochemical staining which is one of inspection methods of the cancer. To need time of more than two hours by
conventional immunohistochemical staining method, there was a problem which can't be applied to pathological diagnosis
during surgery. So EST is applied to an antigen-antibody reaction process which needs long time of immunohistochemical
staining and and we have developed the way to make the immunohistochemical staining possible during surgery. In this
fiscal year, we performed qualitative assessment of rapid antigen-antibody reaction by fluorescence labeling measurement
using flow cytometer.

[ Key words: cancer, antibody-antigen reaction, electric field stirring technology, rapid-immunohistochemical staining, flow
cytometer, EST]
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Project of Process Control Manufacturing

- Workshop of north tohoku nano medical cluster -
Advanced Processing/ medical-engineering collaboration Group
Ryuta NAKAMURA, Takayuki KUSUMI
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Abstract
Akita industrial technology center is holding this seminar of sponsorship by the pace of 3 times a year from 2003 and is

aiming at new enterprise creation of a next generation by industry-academia government and fund cooperation based on fusion
of precise engineering and medical technology in north tohoku. It also held 3 times and invited each 2-3 lecturers and they did
keynote speech, respectively this fiscal year. participant was 90 totals, and Participating universities / enterprises were 30 totals
(25 inside Akita prefecture enterprises). The lecture contents are introduced easily with the lecturer invited at the respective
study group.

[ Key words: north tohoku, nano medical cluster study group, medicine-engineering collaboration, precision engineering,
medical technology, creation of new business]
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Development of high-performance sintered materials with excellent thermal

conductivity and abrasion resistance [1]
Functional Material Group Takashi Sekine, Yasushi Sugawara, Hatsumi Murata

Planning and Business Development Group Shigeaki Sugiyama
Advanced Processing/Medical-engineering collaboration Group Masaru Kato, Hiromi Ishida

Akita University Akihiro Nino, Hitoshi Taimatsu
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FEZBERS LT AHXHE I 98% LA E D TIC-SICE T X v 7 AD Y > 7 FIX, 426~457 GPa & 72 - 72. 10~30 mol%
D SICERMMT HZ L TE yh—AI AN L, 1700 °C , 30 mol% SiC D5 T K 21 GPa & 72> 7=
EEIMEAF 1, 1800 °C THERE L 72 TiC-50 mol% SiC T KfH 6.5 MPa mY2 & 72 5 7=, BMRESRX SiC DR
ICX - THINL, #ETIC D 27WmlKL7 % 70 mol% SiC T 98 W mt KL % THIIN L 7=.
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Abstract

TiC-SiC ceramics were sintered by resistance-heated hot pressing, and examined for sinterbility, mechanical
properties, and thermal property. The constituent phases TiC and « -SiC detected in the TiC-SiC ceramics. The
ceramics containing 0-70 mol% SiC were densely sintered at 1800 °C. The Young’s moduli for TiC-SiC ceramics
having relative density above 98% ranged from 426 — 457 GPa. The Vickers hardness of the ceramics with 10-30 mol%
SiC increased, reaching 21 GPa for 30 mol% SiC addition at 1700 °C. The highest fracture toughness value 6.5 MPa
m*2 was obtained for the TiC-50 mol% SiC ceramic sintered at 1800 °C. Thermal conductivity was increased with
increasing SiC amount, ranging from 27 W m* K- for pure TiC to 70 W m* K for 70 mol% SiC.

[Key words: resistance-heated hot pressing, TiC, SiC, thermal conductivity, mechanical properties]
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<, BERE IR R EINICEL Y B S N2 E B BID. xﬁ«$ﬂv § 7 e o3 |
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O SIC KB L 7=, SIC IRANEA 70 moloesk THIM L e
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X 2. 1800 °C "THEks L7- TiC-SIC £ 5 I v 7 2 OFHIER”Z%

(SiC & (mol%): (a) 0, (b) 10, (c) 20, (d) 30, (€) 40, (f) 50, (g) 60, (h) 70, (i) 80)

T B R ORI 147 um THDHDITK L, TiC fdbk:
PDOTHORETE 5pm L EICkikE L. £72, 1900°C ®
758 TiC A RIS RAL A S HAFIE L TR Y, KRR HLRIZ
Rofo. THUE, SRTCERER T2 2 & T TiC RN RIRITRIA R
UMLK TIC KINIZGALDR RV RS e imo & B2 bhvd. ¥
2 TRLIZLDIC, SIC IRIMENZWEECIL TIiC fiihiAIC
KALER SRR, SIC ZIRINT 5 Z & T TiC ORISR Al
&, TIC-TIC KRB LN TIC-SIC R R &2/ L TRAILDBRE S
RF LK ol BN,

B 4 (ZBERSIR D S B 7”73, 1800 °C THRERS L7-#i TiC
DY, NSEED 4.875gcem® T, 99%D FE W MEREE & 70 -
72. 1800°C THEME L7854, SIC #INEAS 70 mol% £ TR 12
Befs L7273, 80 mol%lh iZ72 5 LB MK T L. TiC 2
*LTHED SIC ZIRINT 5 Z & THOT DITHIEE R L
TRV, BEREEST E L. SICIXERERETH Y, ZEIC SIC

Sum

B0 3. #ll TiC DAHIKELR
(BERSIRLEE: (a) 1800 °C, (b) 1900 °C)

EWRINT 5 & SICOREWIZEML, ZEICRMTHZETEHEENMIETLE
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B 4. BEREEDO N SBE 5. BFEREEDOBYRER L iR

(BEfEIREE: 1800 °C)

YU T EHITE KRS LTE L L, AR EE DY 98% LA DKL 426~457 GPa T, TiC ¥ X UY SiC Hifkd
YU TREFIEF L TH-72. 70 mol% SiC #MN > 1800 °C THERE L 723k TIX, A KMH 457 GPa & 72~ 7.

TICIZSICZWMT 5 Z & THTIC L0 LA SAHINL, 10~30 mol%® SiC 2R+ % Z & T, ik 2
~3GPa NN L7-. f b il & & 72 o 7230BHE, 1700 °C THERE L 72 TiC-30 mol% SiC T, 21 GPa & 72~ 7=
1800 °C THERE L7254, 10 mol% SiC IR OFET, Z OIRE TORAAHE 204 GPa & 72 > 7=,

TEEEIMEIE T, SIC ZFRINT 25 Z LI X 0 #NL7=. 1800 °C THERE L 724l TiC 1L 4.2 MPam2 T % DI
%L C, 10 mol% SiC #AMZ LV 5.8 MPamY?2 & THIMM L 7=, il & & AEEEIME O BIZIZA OB & 5 23,
ABFFECIERL L 72308 CIL, 1 & & REEIIE M A WL b 1A B L7z,

X 5 (ZBERS AR DBYEHER T L ORISR AR, TiC I SIC ZIRMNT 5 2 & T, BJREER & B RN h
U7 E72, SICERMEDBINTEENGL TIC O 27Wmt KT 22BN L, SiC IRANE23Z > 70 mol% SiC s
INOFENT, 98 W mt K D EEYRERZ R L7-. Cabrero 5%, 49 mol% £ T? SiC i Tk 27 W mt K?
FCEMAEENM E L EME L TR, RERTIER L 72BN EWEVRE SR & 72 > 7=, Cabrero H O
FBHIMOM 22484k & 2o TH Y, 74/ VOBEBIRNBRKE W DRWBMRER L oo L BEZ HND.

4. &9

TiC 12 SiC ## A4k L7= TIC-SIC & 7 X v 7 A & K FRRE THERS L7/ R, ko Z Lbooi-.

(1) SiC # A% 10~70 mol%? BEfS (K 1% 1800 °C THUE IZHERS L, & D SiC WM Clefs i m L.

(2 TICIZSIC ZBAILT 2 Z LI LV By b — AR &8 X OBEEENEM 3 7 F L7,

() TICIZ SIC # AT 2 Z LIC X 0 BYRE ST L, 70 mol% SiC WM TH K 98 W mt Kt &7z o7z,

X M

[1] J. Cabrero, F. Audubert, R. Pailler: “Fabrication and characterization of sintered TiC-SiC composites”, J. Eur. Cera.

Soc., 31 (2011) 313-320.
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Research and Development on Polymer Processing of Composite Materials
using Cellulose Nanofiber [1]

Composite Material Technology Development Group

Makoto KUDO, Rie NOBE

Péx

Tam—2F 77 A43— (CNF) ZAMDPLELND OV T EEFUE S U, 8RE)D R 7254k
ELTHEAZED TS, KIFFIE, CNF 2 W72 VMRS IR E S AR O OB L 2 s+ 5 2 & %
HGE LTS, AHTIE, AU 7Ly (PP) I CNF 284 L, CNF WSINEN RIS T
iRt Uiz, $£72, PPICNF &M B OB EG ARV A 217V, AR & IR O BIGR & 314 L 7.
[(F—TU—F:krm—2F 774 3—, BEFABETHEE, BElR, J17rE]

Abstract

Cellulose nanofiber (CNF) is derived from plants and has the characteristic of lightweight and high mechanical
strength. The purpose of our research is to establish polymer processing of composite materials using cellulose
nanofiber. In this paper, CNF was used as filler of polypropylene (PP) and the effect of CNF content on mechanical
properties were investigated. Furthermore, PP/CNF composite was prepared by microcellular injection molding and the
relationship between weight reduction and mechanical properties was examined.

[Key words: cellulose nanofiber, microcellular injection molding, weight reduction, mechanical properties]

1. IXC®IC

Trr—AF )77 A 8= (CNF) [EAMDBHLND VT EEFEE L, (L0 - BIAEIC LY
TV AXETHN< MBI LEMHETH S, 20V 4 XTEZEDN 5~20nm, EESR5um U ETHY,
koo 1/5 OEETHEIL S %, WEEICKD2EER DR (BUWEREN T 7 AD 1/50) &\ o o BT
PAEFFON X512, WRRERENH Y, WMHK THDHI-OREAM OV IR NFHRARERER TH D Z
EnD, FORGEFEOWIER L OHBBRAENEANATON TN LR Ko, HENERE A — 7 — T, &
OV A 7 AMEITEN D FEA RS U CEVETIRMER S CNF AR B OBIFS IR0 $LA TV BB —%
W BT PR RSHIE DA R (I3 T T ARHEP IR FBHEDS VO LTV D . T AfHEsRILRIR 2R < BEH
AVTWDDS, RFBEMME S e 2 L HLEDSRE <, FEEDMEV. RBEMAMEII T 7 AfHE L 0 BE D&
ThHD, B THD I ER) VA 7 AHINRHESL L TR D, BB~ K E R g
DO RATHEA TR —J57, CNF IIEROATRA & bhli U CHE VNS <, RAMFE TR C & 2 AragtEn
TRENTND., 6, HWHKRTH L7720 ) A 7 b ER, ZiCEiREREGHMEIZEE TE 2
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EHIRES LTV, i, AEEAES (NAEM) @ 30~50 %% CNF EAMEICEEca L35 &,
Z DG 3,600~6,000 EM,FI27e D EORAE S H DU

BFHEAME L L THIRF SN TV D CNF ORFEATENT 7o 0I2IE, BTk L, B Th 2 ENICY
—IIHBMSEDL T ENHEETHD. L LRNL, KAk T CNF ZfFfk L, H—ni#SE 586 EdNTE
TERENL STV RV, E Tz, BABMERIIRICES T 256, BUBI LR OIRE TEA, Fk LR WHEE)
FoREND A, BURITEIG CE 28803072 <, MHEWER B4 X5 CNF BB Al & 42 CTdh D, CNF 2#
AR OARTRE & L TR W RT B2 01iE, EALEIROBRENEE THD.

Z 2 CAIFRTIE, BB ~D A % B 912 CNF ORFE 2755 L 7= BVl st IE A AR 2 Al 5
7= D ORIGIN LEAT OBIFE 24T 5 . fREYE - /0 HePE I 7 CNF A bkt J OB ED mioh L & 7 H i
B TS R T B OfeNL &2 B9 A TIE, KUY 7a 'L (PP) /CFN EAMEIO K R IE 247\,
CNF IRINEDS 2RI RIE T B2 et L7e. 72, 8E(Lo 72 HI2 PPICNF HEAME O M R b H
FRIGEATV, BRI IRIZ I 2 15 Retk & R B bR o BIGR & 3 L 7-.

2. EBRGE
2. 1 ¥ ¥

A D PP XA Z 0 U REiARES PP (HARKRY 7o (B, WAYMAX MFX3) Z iz, Kok
HEIEIZ X0 mWEREE ) L O3B b2/ L, —i% PP & bl U CRIAMIEIEICEN 1. PPICNF A4
BHE, PPIZX LT CNF % 10wt L CIEE L7= (LR PP/CNF10). ¥7-, F:#f& PP/ICNF10 # 1:1 TR
74 7L KL, CNFUIIED swt.o% Dkt vz (L PP/CNF5).

2. 2 RBAEREB X OFHE

HBEG RIS HEERE (PRSRIIE T3¢ () 0 NEX180II-25E-MuCellft:A%, 7f# 111765 kN) % FH\ Tk
B AR U 72, BROJBIEE1X190° C, AR IE40° C, SHHEE 1330 mm/s& L. FEIERIE TIE, %‘é{’aﬁu
TdH HMBEERFIR (SCF) 13%EHF L L, SCFIEARB IOBREELZ LS THRE LEZ. &R BIRIT
YOLIERIBRRER A (QISK 7139 %14 7'Al) Th5H.

RERILE K (L b U o 24 MSAB24S-000-DU) % W CHEERIE 21TV, SMEIO R &
e Ucig e bR 2B Lic, £/, 77 AF v 7 A8 EE GRERE (K ® DSG-1) Z AW TalErA
DOEEZRE Uiz, SR O M IL5ERBR 21TV, HREM BB (f > & b o o 4kH 5067 AY) %
Wiz, BRI S EEE 10mmimin, A2 S EEEE 80mm & L, SRR SITRKIG T, BIEEME RIS T —
O PRI OMEE 2 SRDZ. CNF O3 BREEZ 3IRTE XM CT VAT A GEZIT 2> ha—L Yy AT A

(¥R) % TOSCANER-32300mFD-Z) % A\ CHEFAf L7=.

3. ERERBLIVEE
3. 1 CNF#MEHD K HBRIE D 7 F I RIX T

CNF Oz B2 M3 2728, RIIARIZEBW T CNF FINEDS SRR I T ELZ T L. X1
(2 CNF IINE N 5358 & 36 K OV [RMMERIC RIT T84 <7, 53R S 1% PP T 35MPa (2 %f L T, PP/CNF5
ClX 36 MPa, PP/CNF10 Tl% 37 MPa & 72 0 12 & A EIRINEARAEIEIZIE D > 7o 5IRHME=R 1T PP Tl 1.3 GPa
\Zxt L, PPICNF5 Tl 1.4 GPa, PP/CNF10 Tl 1.6 GPa & 72 0 CNF iRIIE DN b3z b Lz,
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MEVNEERNKE N N7, 127121, PP T E(LROBIMItE- T, SRR HEINT 5
DIZ% L, PPICNF TIHE T L7z, ZOHAOENE, CNF IRINC & - TRIgHEE N Uiz 2 & 2N EIK &

R0 0
—B— PP SCF0.5% — @ PP SCF0.8%
- .M. = PRCNFS SCF-0.8% = ¥ = PINOCMWFS SCF:0.8%
B e
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KIS THIEMMERME T Lz, LU 5, PP 38R & Il L C PP/ICNF Z81a{R D 5| BRHME SR 1T &
<, PP/CNF10 FE{@ARTIE PP RIVEMA L VAREE TR WG IRHEERZ R IR H o7, LEDOFRERIY,
IR T D CNF IC X D R MR T& 7.
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A TIE, PP I CNF ZIRANL, CNF IRINED PRI RIE TR LRFT L7z, S 512, PPICNF #HE
MO EBEG R Ia S M 2170, BB & PR OBMR O L2, £ OREE, CNF IXE AT M AE
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Development of the advanced polishing technology for next-generation

semiconductor substrates using controlled slurry under AC electric field [5]
Advanced processing / Medical-Engineering collaboration Group
Takayuki KUSUMI, Ryuta Nakamura and Masami ECHIGOYA

o

BN T &0 b/ S 7o BE THAZ KXo TRl &AL B 20PN LikE, REEES L & DR ARKIED
WFEEA LS, FEERIER OB BT 72 LIV B TWD . AAFETIE, ERICK > THIEAZ U —%
FTEDALEICFRERIES S TERA AT Y —hEEi ) 2/ METRIC & 2B T2 M L ChtERh R 2w b
SELMLEOREBERT 21T 7o, ZORERE, ¢ 10 O/NGH LREIZR W TR R T ERER BB 5T,
[F—U—=FR:anf L VA7) —, ZHREN, MELE, RY vy 7, HE]

Abstract

In polishing of aspherical lens shape or in finishing of a large diameter reflecting mirror such as astronomical
observatory, "a small tool" is used. which diameter is smaller than the workpiece. Since small tools have low polishing
efficiency, we propose a novel polishing method that leads to enhanced removal rate using the slurry controlled by AC
electric field. In this report, we describe the results of the frequency dependence of the polishing rate on silicon wafer
by a small tool using slurry controlled by AC electric field

[Key words: colloidal silica slurry, AC Electric field, small tool, polishing]
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TIHROWEH 727 7 A L Thb. SROFERTIE, Y—ABEETLHORD, P TEEAMELS, Fi
ERNFED R—F VRIS 27, Z L CZOME 7 7 7 A WEK 4 1R TEY, Tw B a5t 2t
BEROFE|Z PO L TIRERKOT B 7 7 A VLT,

Surface Map
+0.05000

I +0.03667
+0.00000 o —

£
=0.05000
=

=
®-0.10000
i

-0.15000
014664

Distance {mm)

X 3. IMETEIZ X B3HBEAEER X 4. IMITEOWE S 27 7 1)L

— 7, WER SITERIC L DR DR oz, BHROAIZEBIT 5/ LRI K A EES 27,
MR O ERSK 133 nm Ik LC, BARAEZHMT S L 148nm L7220, B ELZ 11 O E RN LR %
~LTz.

BN T, BRI ORE DD, IMETREOEEREE & ERFINE RS A T A—2 & LT, Kt
EATo0. fFONTCREREK 6 1R T. Mthicix, ZEhoREREIC HEFE R C OISR S 2 U L
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Development of Sensing Device and Wireless Power Transfer system by using

Electro-Magnetic Field
Spin and Nano Device Group Takahiro KUROSAWA and Takanori KIYA

Opt-Electronics Group Yuji KONDO and Miyoko MURATA
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Abstract

An evaluation of an optical rotation properties was performed for transparent fermented samples taken from sake
mashes. The fermented sample showed optical rotation angle more than twice that of a standard glucose aqueous
solution. The reason is that it is influenced by various sugars produced in the process that rice is glycated by sake koji.
Measurement system of microwave field sensing with pulse width modulation was developed. The system can measure
the field with the time constant of 12.7ns and detect the power of -17 dBm. On wireless power transfer system, transfer
coils with the diameter of 14 mm was developed. This coil pair can transfer the power up to 3W with efficiency of
60 % or above.

[Key words: sake mash, glucose, optical rotation, electric field sensors, pulse width modulation, wireless power

transfer]
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Approach to New Functional Materials and Device Development by Minimal

Fab System [2]
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Abstract

We have studied a new device manufacturing system, “Minimal Fab” system. This minimal fab system was developed
and commercialized by National Institute of Advanced Industrial Science and Technology (AIST). Utilizing our core
technologies related to functional materials, we will establish a new support system that enables rapid and efficient
“small-lot production”. In this report, we will report details of minimal fab system.

[Key words: functional material, functional device, small quantity multifarious production, minimal fab system]
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Research and development of robotic technologies supporting advancement of
prefecture industry

Nano-Mechanical Control Group
Shigeki MORI, Akira SAKURADA, Ryo ITO and Ryo ARAKAWA
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2E TR b D FEi b EA TOAKEEIZBWTIE, e REES B CATRENEAZMELE 25 &
TRIN TS, KR TIIFIRESTCR T 2 A8k - AL, @ OEERR SISHTE S
BT Z AR e L, BHENETTRIOILHEY) O @M Rt 72 & T H R RBRSE 217 5 BEiE O =Mz A
BLTWD ., REEIIFFICEHICORBNRBENICKIE L 725, FLEEDRM, BOMEHE, HRKIER
7 EOBRBREANOMIE AT 7. BENICIEZ vy 7 —HRo/NIORIEREZER L, Hl# 7 7 77 A0
BREE & LT ROS (Robot Operating System) % & H L TH& B R EIN O EFERBR ATV, TOFRMEL MR L.
[(F—U—F:wRT 7 20, BB, AL, EXESERNIT, LIDAR, ROS, SLAM, @Ei{§ALH]

Abstract

Among each region in Japan, Akita prefecture’s population is especially aging fast, thus the labor shortage in all the
industries, especially in the primary industries, is becoming serious issue. In order to solve those problems, we aim to
develop robotics technologies lead to support industry in Akita prefecture. We carried out verification experiments of
each elemental technologies such as the obstacle detection techniques and the SLAM (Simultaneous Localization and
Mapping) techniques. These techniques are required for developing autonomous robots that is possible to be applied to
autonomous harvest transporter, or autonomous snowplow. In this year, we prototyped a small-sized crawler vehicle,
and tested the validity of each elemental technologies, by using ROS (Robot Operating System) as a development
environment for control program.

[Key words: Robotics technologies, Autonomous mobile, Automatic transportation system, Work support techniques,
LIDAR, ROS, SLAM, Image processing]
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R & D on production and purification of hydrogen from renewable energy

Environment & Energy Technology Development Group
Junko KUTSUNA, Kumi KOBAYASHI and Yukio ENDA
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Abstract

Hydrogen gas is focused for global warming measure and the stationary energy storage. Hydrogen production from
renewable energy is regarded by global warming gas discharge restraint and storage of the surplus electric power as the
very effective means in particular. Therefore, the purpose of this research was to product hydrogen gas from Akita
Cedar., which is renewable biomass energy and much in Akita prefecture. After Akita Cedar crushed by Tandem Ring
Mill was pyrolyzed, the gas was analyzed in the experiment last year. This year hydrogen gas generation behavior from
pulverized cedar was investigated when water vapor was used as a gasifying agent.

[Key words: Hydrogen, Renewable energy, Biomass, Global warming, Gasification]
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21| 7 RI77 IV FRE 1@ S46 100 = H
272|A R0 S55 100 i=H
273|A—>—a2 /94— Bk TR—323C S47 130 EH
274|3EX BEIRA— LSy X2 R ER % HKA-110A3D-CW15 8 740 = H
275| B I XHRIEEET AO—BFIE SEA-5120 6 1,400 %]
276 B IR S F Tl A S IEE X E I EE EHEE ATX-G 12 5900 £5K
277|BEFREV HIBHIFEE TIH— - INAARE % EMXplusE (v /0 KET)vI &) 25 1,800 i PN
278 B IR ETl A S B E XA EE P ER ATX-G 12 5900 #K
279|EBIE - R AR e EX IR R EE DAY SmartLab9K-INP 29 2,550 E N
280| B -FTAMEE A5 1% H—R L1200 5 790 % H
281|A A RN AEE BAEF JUC-5000 4 2,000 %
282|404 —DrBF R IEE BAEFH JAMP-7830F 14 9,100 [ |
283| B E AR FMEREE BAEF JaRtEH 3R w9010 17 620 [Fa]=s
284| ERTEMER R PZAVL SZH-141 4 340 [ |
285[:FE B R B FIEMEE (TEM) B &R HF-2000 31,100 %
286| B F N IEE (ESCA) FILiNyII7A 5600MC 17,600 FE
287| = L FEMEE BiNnAF79/a0—X Miniscope TM3030Plus, EDX:Quantax70 27 760 FE
288| £ D A XS AF T E *FT—Y BH-M800UV-HD-10 17 1,400 1Ty}
289|91)—> T —RA BRIT7TYY AER-2000C 9 100 4R
20| R—42T BN HATEEE ARCopix S.Aft ARCspectro FT-NIR Rocket 0.9-2.6 26 200 iR
21| /04— D HHTR FHD I () MAX-303+,CMS-100 27 200 4R
292|2R TR ER Evkoy BQ-73LN 22 110| EEE(#A)
293| B RETYT RybA—4 TR AT w A Y%L MicroMag2900 5 4,400 Ei N
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No 2% Wit i RES MATH | SmE | mux
204|FANTYTHREL AT L TILh— ML-150P 5 100 [ E
295 |{E R L) 7 4% YORARATH/A0— SBT650 5 100 )
296 fliK - B KB EEE VA VAV RFU655DA - RFP543RA 22 240 SERE(HR)
297|1E;R1E/E ADVANTEC AGX-224 7 310| fREEO9T7)
298| A B R =M/ NE RIS FITIIR PS-II-5D 16 100 {RE#EO7)
20| E ETSXTITVF U KE = REMER TP-50B 27 460 Urig)
300|N\ANF—D INTUNAY CERTO-CT60M 6 420 BE®
01|FAL T — TA4AR3 DAD320 7 1,450 PAERE)
302| & /ETEMEE —ay XPF-UNRB 950 B
03|FFBEX/NF—— T HE IVOZTIDT O RT L (BR) QDX500-V-XC 25 1,100 {REs
304|f A E—LHY TUAR EMIS-212 17 430 HWHEGEH)
305|R/\wA) S RSILRER B ZAMKS RPG-50A-00 17 290 MHEGE)
306| R/ \wA-ERBEEESEE (e SPS506 7 3,900 AR
07| D FRIEAF—KE IAa—-IoT=F7Yy EW-100S 17 4,800 &K
308|MBEZA+RE=SFAMEBEEN T AT A EENATU 18 910 AR
309| R/ Ny A ARFIYF TR IR by RF-MN750 19 220 K
310|MBEE ELLEHIREE KhXsHtT/a— 22 1,450 AR
311|MBEEE A RE R U & N IEE BEIL R 5% 0 stz (a— 1EK00-36109-6501 23 3,700 R
312|#BIR T H IR JL—T(SAES Getters) CapaciTorr D400-2 26 100 K
33N\ yFH BT R/N\VIEE e SPM506 3,750 e
4| 4F UG RE JEVIIILR ESIN=P2\ 1,900 E N
315|195 4Far Tyt — TR A —kA—a ozt 8200224 = 26 100 &K
316|TARIRINVAEE B AR B H i SSH-4S 5 12,300 (LR
N7 AFEXREDETEE Candela Instruments 0OSA5100-200SQ 16 1,100 LR
18| )= T TH5— BE7ZHRILAN ASM120HS 4 810| HEHGEH)
39N\ yFHXLZER/\NWAEE BE7ZRILAN SPF-540H%% 4 2,500 gl
320|/\yF KR/ \wAEE BE7RILAN SPF-332H 6 2,000 {F&
NR1|BEEEZ TR/ \VIEE FILiNys MPS-4000-C6 15 6,000 e
322| /A IN—B—FF5— A FA B (¥E) REK2200B1-V-G2 25 120 ¥E
3B|L——EEREEE NATILAN)LOHE DWL 200UV 10 270 pag )
24| BERKFEE AKEEF w118 7 440 AMEGH)
325| THTAMEES R T L —av MM-11U 4 2,950 G
326|MEMSH ISR Y RIT 51+ A—R-I4970FvY MA6BSA 15 1,950 {RE
327| K - KR EEE BASYR7HASH Milli-Q Integral 10 21 230 FN
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No 2% Wit i RES MATH | SmE | mux
28|y A ARa—T LonASxRy 9354TM 7 150 2z
329|EERARINS LT F 54 HP E4401B 11 280 22
330|EE/ LA T RL—4 HP HP81110A 11 240 22
BNIVE D) LERBIZERKIRS RAITH—RH—F FS725 17 100 22
332| ERAEE - EMERIE S R T L Rohde&Schwars ESIB26a 16 9,550 22
33| EBREERAE Y REvT FINAR DM3423AV1/0 19 210 22
334 | HIRE IXTDREEHEITOvY WF1973 19 100 22
335|AvoLoTUT IXTJEEEETOvy L15640 19 100 22
336K/ A XT7T TSJ MLA-00118-B01-35 20 100 22
B ERBIAIORTUTT Electro Metrics EM-6969 21 100 B2z
B EFHERERERIE—F LV ARTEILREIRE Schwarzbeck Mess Elektronik NNBM8125 21 100 22
339|CISPR22 5 its B i IR IR 4 TDK IS-030A 22 100 g2
340| BRES — LR F M EHE S X T L S i = Y 2T KECKBIE S X T L 22 110 2%
MM|HMBENAERT L EBTI=H MACG600A-AJ , EPS/RFP-AJ 25 100 22
342|350 E FAERLLEE B BRAE BIABEFIERR KNW-2208, KNW-441, # KT F-51 25 100 B2E
33| S B R FEIRR T MG3692C 26 150 2Z
44| Gt BB AZ A= T4 HEBRRT L HETY=AH IEC61000-4-3 IEC61000-4-6 20083 i 27 1,350 =¥
5| EH MR =—TABT7TF RWETI=h Sa=T/HRBRVRAT LA 29 190 2
346|L——FHLEE AT ¥ +0.81mm/10m 29 100 2iE
347 {E RSN BRARHT/ MR Ry oEL L B LRNI000XDE00X | p 00| RE
48| EFAH (BF) BRI BRI RR R AR LN-300A-G7 26 100 K&
349|EMCHERAR AR EILEIR IXITEBHREHTOVY ES2000S+ES2000B X 2& 27 250 A&
350| EERTO—JEMEE (EER N R )LEEMER) TR ARV LAY +/Z2a3—71 4 7,850  #R{E
351| B/ NERE E BARES MHA-400 4 14,700 BiE
352| K& S FILSPMELRI R T— TR ADARY LAY D3000 7 2,200 R1E
53| EERTO—JBEMBARE L AT LA Veeco RDS-F/DSP 13 100 BiE
354|MTFEHfI 2L & cSAFTT4HR Image Master HR LP 21 540 P 1]
355| & EHRMEES R T L I DZAVS BH3-MJL 6 1,500 Pup 1)
356| AT TIA—4 BAEISRKEA 1 SE2000 28 1,100 EFE(+H)
357|ftgt R EMIKAEEE FILiwy DEKTAK150 21 250 FIE
58| F/MIRAAA U E—LEE TAA—ADR VLAY SMI2050 14 4,000| EAE(#H)
359|91)—> T —ABHI1TEA) BARI7—Tv9 ECB02-22D5 17 120 IERE(#H)
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No 2% Wit i RES MATH | SmE | mux
360|FFT7 544 HP HP35670A 5 1,150 I
361|FaoHIIAORT—T HP HP54542A 5 760 ALl
362| <A OA—4A MTI MTI-2000 1157 5 610  FJI
363| /N ERIE AU OA—4 MTI MTI-2000 1165 5 330 =
364|L—H—RvFS5—iRENET INEFBIZR LV-1500 5 1,150 F
365|FFTH—RT7F+ 544 HP HP35670A 7 630 ALl
366| @ REES T T AN —K L5t THh=H R ATW-01 +ATP-A20 12 220 =N
367| = FERERAIE T4 JLRAHIIE ) IXTJEEEETOvy 3660A 13 100 I
368|FFT7 54 H— FoLUNTY/A0— 35670A 17 170  FEh
369|5ch BFERE LM FITIDR PS-II-5D 17 100 ALl
370|A—kalA—% —ay 6B 18 220 il
N |BEDEREESLERT—IL Sony Manufacturing Systems Corporation BH20 18 100 bl
32| FEmBREENER—)L Sony Manufacturing Systems Corporation BZ 18 100 T
3BB|FFT7 54— INEF B ER DS-2100 19 220 ALl
374|BUNRIL YRS a1=/3LR UTM I -0.05Nm 26 100[ I
15| ARGNS LT FS4A4Y HP HP4396B 9 920| fRE(97)
376| &N fEFEA L O Ra—T HP HP54540C 7 390| RN
377|744~ R3—7 NAAaYyIR KH-7700 19 230| fREE9T7)
378| @D FREE- HFERT—)L YZ—RZaT7IFaTIVIORATLR(HE)  |BH20 20 100| fR#E(97)
39| VITFSAY ULV /00— 16804A 20 240 {RBR(97)
380|AvORI—7 FoLUNTY /00— DSO7104A 21 100 {RE#E(97)
381|E D fREE- FERT—IL YZ=NZa77HFATVT VATAR BH25, BD96-B1400HCH 21 110 {FE&0O7)
38277 ar PRl —4(2chH A1) THOMOZH R St AFG3252 21 100| fR#E(97)
38| L—HFSHEMEI AT L B S /NEFRIZS LV-2100 21 120 {R#E(97)
384|RRIRE BA 3T #5544 MAPS—008A—G1010 22 270| RO
385|EERTO—TEEMEE IRTATAF/T79/00—H) A&t L-trace II 24 670 {RER(97)
386|L—H Ry T SIRENET INEFRIER LV-1800 25 140 {FE&O7)
387|IRBIELR B s HBASHIXTIIEBKRETIOv) FRA5097 25 120| {R#E(97)
388|EaA—N LA RRREIEIEALZE (I 5T (BT RAT—IL BN100 26 100| fR#E(97)
38| SN FREERFRIL— —R T —)L ()T R R—)L BF1,BD-96 26 100| {R#E(97)
390| = BN & JEfE iR ENET INERRIZR(RR) LV-1800 26 150| fR#E(97)
91|FCaLADRI—T F—YAbTH/80— 29 230 FER(O7)
392|GMREFHIE MR A~ I Y ER FKEFIE PBX20—20 10 100 L3R
393| FiReR HP HP81110A 11 240 B
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No 2% Wit i RES MATH | SmE | mux
394| ARy NUVEBST B WZo4ATYY FRE27250 5 290 B
395|91)—>J—RC(H17TEA) BAI7TvYY ACB-352C-4%%! 7 1200 A&
396 | HFTRMER —ay MM-11U 7 580 B
397[@—/8RT1ILA IXTJEEEEETOvy 3660A 9 430 RE
398|AV T AEYAARa—T LooA4 LC574AL 11 670 A&
399|A>vaxa—7 AgilentTechnologies 54622A 12 100 b,
400| ARG S LT FS4F AgilentTechnologies E4411B 12 100 A&
01| SEERAECRFVR WRIEFAT L LS1000/500PS- II K 16 2,450 A&
402|GPIBE R EREE FHKE PB x 40-5 5 260 FiE
A03|RESIEBIE X E YT MRMS-10K 20 3,700 R
A04| RAYF-<TR)vIR FT—=AL—AVRAYILA YRS 4200-UL-LS-12 21 100 i N
405| Ry MR TEE WTESR YG501SPF 5 300
L AP 727 KESERT RI00/RIO/RST 16 320 =)
AWWI|FHENFKERATEERC AT A WEITLL O3y HAR-30P73.3 27 100 Al
408|/\A RAE—K<T(HORI—7 F—IR VW-9000 28 400  EJI
409|¥5EE AT TIyoI74—ILE%E TVE-35E 29 100 Al
410| R ERAE HIREEE DY-500 29 170 Al
A1 |/NBY s A=t S =AY N:] 5 580| {RHEE(97)
412\ B SRR 99— VWS-55 5 280| {RBR(97)
413|{RILEEMEE AV ISR T % (k) BHS—751—P%! S62 100 g |
44| T—Ro IR —5— HP HP8110A 7 100 P ]
AN5|BEWBRTOAILNAS —ay DS-Fit 19 100 E ]
416|EIL—LL—FAAS Point Grey Research Dragonfly Express DX-BW-CS 20 100 L 1]
47| S MRELD IR ALRG)AF 56RCS002/HV 21 100 2
418| B IR EET aA=HI/ LA DIy TAVT AR CS-200 25 130 2
NI EERHAS (%) 74T HAS-D3M 25 100| AE(#h)
420 AR E S ZaL—42 TR LCD MASTER 3D 18 190 238
21|SEVTEE E.H.C(#%) MR-100 18 270 pug ]
422|UVINERE{L EE E.H.C MLP-320G 19 100 2
4231 — LEIEREE BTI =7V Ez-ROBO5/ACCURA DG 20 100 s )
424\ 7y [EHTET 7A3d DR-M4/1550 21 100 238
425| Ny R AREEMEE Y MR T X2—T) R PZAVS G080- 034-090-55 5 100 2
26| ARG S LT S5FHAY s AQ-6315B 16 330 23
427\ BB RERET AT A Zemaxtt OpticStudio Professionalkit 27 210 pLg 1]
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No &% HETT TtH-RE%E F | @/Em) BLE
428|B-HIL—F A— S (ERITEBATE) F25 MODELADOUBRINSIE. TATv7 Bl | 4 135 #HE
429| X— L SEMEE IA=F D FER) DZ2-SH 9 230| EBR(HR)
430|LCRA—% HP HP4284A 7 600  EJI|
31| 77ohiavtErL—4 Y—_—FHrAZHR AFG2020 4 590 FE
AR ZEEFERBES 4 VAV { S R6161 5 230 FiE
433|RILFA—4 HP HP3458A 5 330 FE
A34|—EE NS MY =27/ FO—/"— INY L (BR) HMP-400SMS—-EntryH! 27 350 FE
A35| ERFE IR B A 2O 5T ATV =R E M-VSM500R 7 360 HE
36| 7o EERITO—T V_—T7HAZHR AM503S+0p05 11 100 B
437|ToHILAORa—T LeCroy WR6051A 16 100 N
43| BRERMBTRAHEL AT A ILIRY—YITHT (¥) Marc2014AIT 26 1,600 =)
AR AVE—FURTFIAY HP HP4291A 6 1,650 g2
440 hA REE S AT L aFa—42avE-IR 12 140 2iE
AN |FEERBEIT«VRAF¥ Agilent 16453A 20 100 g2
442 f%ﬁffﬁv‘-“—ﬁmiﬂﬁljﬁﬁuﬁ“ﬁ*ﬂzﬁﬁ’ﬁx@uyﬁ‘bzv‘- IBM eServer325 16 140 =z
A3 ARGNS LT F A4 DA AV R3361A 4 100 N
A SRR ERAIE T IILAHITEA) IXIDJEIEHETOvY 3660A 11 170 B
45|74V T STRI)—oA—T EARIERK CS0-402BF 12 150 WA
446|714 TR —2T—R =HEEHRAESH SCB-2-201520 21 100 PIEH)
447|RE>a—4 Shosit MS-A150 21 130 PAER(EH)
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TEL 018—862—3414

FAX 018—865—3949

E-mail : soudanshitu@rdc.pref.akitajp
Home page : http://www.rdc.pref.akitajp/



