. gk 15 4 JE
(E17EH )

HWITRAZBE CHRMEREKS

Wt 7% s L

R 1645 3 H19H (&)
BN R T

HEVWVHRAELET TS

The Educational Society for Young Research Workers of Technology, in TOYAMA







A G =A FPOERIZL - TERRMELZGL
=, BEORRBRLEMEZEOEOEEICL
ST, 1901 £/ —_ L EBAIFR SN, midle ¥
KEoT/—R_ADIHRTHELIPNDLIATH
b, BATERACZEINRTZOIZE)IHBHEL
(ME2)TH-7, HEIKBE2EDIZ, bAB+
MOEHLEAPH—SAD ) —R_XAVZTHEOXHR
Mol bTHAH, BEEARBFERXMER, B
MELZIIEONIEE, PINEOLOFET
HoTeDIZ, ERHOHEED—ATHo—VF
Pu-pbriz G ®-Givk S DR EE LT . 5k,
HPZADOHGRWARPLEERIZ, EFY BN
J—_NLVEOHZ R EELN, LD D
Ehlbic, B bb . B_ORPEAZDE LTI JEVWIBELFZELHEMET-,

BACEREEASOMCELOHFREAMOERZENB 72D, B 0EEIC &
WHIRER2ETCHE BER, TEEKR BV -2 REOHEZEDREEVWEREE, B
6 2EBEICEILEOMERERR SR THE, SETCITHEORELRZY £,

EEETCHAREOEBEERL LIEBRL TV AR WHIEE LB OFREE L RY
B, TORREREOEAELSTPRIEENEL ¥ —, BURHKHLELXE#EOBH
MRAEBWVWEEE, (MERXEICHEBD LT3R CEELEZ LICECRHBLEYT
TT LB, SR OLEDLATKELYBEVEL ETF T,



o o # =

A [HBEE2E o2l ki 34% (SBAL¥ENK L 510 OWEEDN 6 >OBFFR
Y IN—TEED, FR1 5E5 ANDELATESEMEVF—IcBWNT, 674 —7 (67—
=) MEMLUCEEWREOBRREEE LD DTHD, BB, 6T —~vDR2 T — IOV T,
FIL RS TSR ARSI E T o, 22T, S4FEEM L6 7—~ DM AEBEE 2R
SEHmiEiziR~5,

BRI ER TH¥EEE MR B8
@ [ ¥EBERESEERBROME OM%ES vV —7@&NeZ14) T
1. RO S 7 4R S HTIC B » TRb 5 (RIR B M & &l /2
Pk A BERT 57D RFA Sy ¥ U S TSk —E> k F—
7 L7 NiCr#iE 2 ek L& DEREOBRERFEEZEE L, Zhide
JBORESH EEEORE/REZEREDEZ DO THD, £, &
BEREIRRAIC /2 5 & REDOBEFHE < Bbh b 0T NiCr & ALER
EOMTCE LAV ERBECREELICE L {EEEHFAILLEY
Talb—ia rCEHELE, EBRMICHBEEREROENT I T L,
BRI OBV EEN 7 X & HV, Rl TORERN DRI OW
ThHEE L, Siz#t—tr P F—7LENICri#BEE 7 IFEHT
TCRAAOITHEVEH itk # 82 - b BN T, ¥ ELEERVNICHEE L
DIRVRERE A OB E2 B N TEL,

BILRETER ITFELE #F B2
@ ¥4 Vo bAE J—N/NRREEMOBRRE (3)] ORI N—T
(B3 2+) Tk, KEREXEBHEDLFKE, #HE T#ERE
ONREEE LTHBESR TWA/INET A LT A F ) —REHE
# (DMFC) ORfEx BHE LT, BkD R 5 A FOMILfEIEERR
HEE vz MEA #3REL. £ O®ME2FMM L7, EiC, Ny 7R
EAERIEL. FOBECHOVTHRHAELEHER, (1) ePTFE@5u m)
DOEMENET 10mol% A % /) —/LAKEE 8 L7128, 73mW/em2(at
250mV)BE L, (2) Ny 7RO/ NREIEREA T, B
RN 12mWiem?2 L/ S VA ITIER & & bICHAREET 5, L
L. 40mW/em? B2EEIZ /2B L AR LT AKDOEBIC X 2 ADETHE
LT, o T, BHAEKET 5 -0 AER LT KOBREFHROL
ERMETHDL, REOREBELNT,

ELRTEERE #— PRkl LT¥EEeL Bk 8t
® NERMTY AT LOBR) OWEINV—7 (BMieE1t) T
X, MR R Y A X BT REMN LR SIS TRIEEO RHE
REMEORIFARMTAHESR, MEFUNTRO TREAMEAZICE
2 R Y ARG Y BE, RERE R CRIEAH Y . AR T
DX NI IAEBRET SO, FRUAVNITHOEHIS (R7
A MMEE) #E=F— LKL, FOMEEZ FY A0 Y HEEOHHE
IZ M XA PRARM L AT ARER L, BB LIV AT A3k
D HRCIEBE AT A2 LT, (1) MIFDRAT A MrESMER L.
BIEOHKICHEWAT A MIEZ IHICEBEELIZENTEL,
(2) HEOFELZE 2 THRBAIIC XL 2 AT X MM EIEHAHER
Ehi-. (3) EBAMHNLAERECZ > TNTETsZ Lick-oTL
BoRHEMIEBERENS, REORRPERLNTE,




BILRITEER ¥ —SREFET IT¥EEtE —n kKW
@ A4 7Vxy MERZ X ZEFHSERICBE 2 @A) omf%Es
N—7 (BIN{EEE 1) Tk, HElOe AR R BEEDEEL SHEL 2
ENRTEDHILENL, EEMREMEL LTLREERAENTWAS 2
Cxy MEC X 2EFEHMOERICET 2 EFIRMNEIT o=, Bk
B@#HA o Vey VY S — R OEEEOHE &R U 7= Bl i
IZOWTERERT-oREEZA, (1BEIA TOT 7 Fax—F%F
LAy 7Py b A —i2 LV EBWEOMBI SRR L
NTEEEEHROZERLERTWD DL, (2)AgF /A 7 %ERAL
TIEOHRI Tl mOELEBAZ LR TE, I6ICERERICLY Z
NI LI EARELRD 2 ., (3)BRROBEBRATS Y 7 —T
AR SmmBEOEBROHIRILFRETH I Y IE L O EFERME
NEL WD, MY — OEREIRITEE LS 2w &, RLXOoMRE2E-,

BLRITEER =7 —BRE TR IX¥EL L #2
®rENMATAIN Y ORS (2)] ORI NA—T( ML)
T, BREAWOBRIZT st RiihtsETRe L, A4 A 2 v
TV DELRAHNGERLB X UEHAOIC X B 1EEDEN LA
HBLT, 5 E 20cc DAV A 2N DR {To 7, BEW
W, (1) KN TOY 7 Fii 2B L= DU I VR EFET
BT EIEY Bz Y A FoRER NEL Loy P A% ED
HAPHRBREEBRTED L, (2) AAVTRTY I OARERE*E
LW T/hE<{RETHRIE, HOBRmETEZ L, (3) EfHZX
ELTHILICLVAREDEBIVCHARMETAZ &, (4) KED
B, AP DA - BEEETLILIND L, D LABREEFET D
FRHEHNTHAZE, REDHMAEZET,

BLURTEEREY— T2+ /% #RE
® TEEERFLEHEHEZADNAF v 7oBHKE R i3 358
(3)1 DRI N—T (BMeE34) TiE, EFTEBLY T
EEEZHTADNAF y 7ORBLA VE—F U AJFEEORHS 2B
& LT, B EERBIZEETA2DNAZY 45y FDNABX S 2
—Z7DNA& LTHW, 4 »¥—% - AJIEEOBRHERER etz m
Al TORE. () DNAF Y FIC TV — v =R L AHEDEL%
RITBZLT. =5y FDNABL UV Fa—FDNADONASL T Y X AP
—Va OREEERELTRET I LAFREE Lot (2 Bloassd
TNANA TV FA P - a ABEBETIZLICLD AL TY XL P — 3
YHBERMEL, BE—BRLFA—FUDNADNA T Y XA ¥ —ra v
DEELEREEICRHTAZLRTAREL kT, R Y ORER BT,

b, FFZ6OMY LEMAERELEBENLOBREATVAN, ZALOWERIMLT L
RENEBDTHZL, SHLESDL LLBThPAOLER FICB VT, L TR ED T
WSBERHDLBDEBZ TS, £z, BE1 7TEMTERLA1 0 8F—~OREITT Tzl
HESTRRE, bLAESEPIREZLZTFEL TS, BFEBEICEL T, A20mRi3vdL
bEFMLEANEIZIL TRV, SEEI 2HE0RFLHBEL TS,

Eie, AR THLNIZEEOHDESHD LD, RELIhTEY, Fic, BEirEHELE
PRy MEWREBEEFA OEBBEREIUSASNATWS, 2T, ZhbHOMEE* XTS5
WETHLONRL ZREE, A22BLERLCICARELOR RN, TEEH Hif L3
BRREDEDICT BB LD THEZ L EWIEL TV A,

2R, REOWMREHETDICHTY, RO 2 L 0EXRRTHAH, THE2Bborz i
MLELT, BLBHOBERLET, (BEFE) Frk1 643 A



W — 70K

1. ¥ESEREREERBOBRE A —T
WA NE R
OFETE
1E7K
B
Yo FHE

PN

B
R
=)
#fn

(AEREE S T 30R)
(TLEeEeiiT iz o & —HEARE 78
(T o 7 — 5 E 7o)
(TEEATE 7 —)
(&R FTFHE)

OI. A Vv7 A ¥ 7 —n/pRREEMOBERE (3) SA—F

WEALE An
AR,
ORA
14 I
B
Vis il

M. MERML AT AOBREIN—T
BFgefkE PR
OF#%
EF
RS

=B
ek
it
Tl
e
B

Flr

[
Bh
(-&d

(= —& /LK)

(teR A ERLAERT)
(LT iz o 7 —HRE T
(T3EEAT 2 o 7 —HRE T0F)
(IEEATE 7 —)

(& R )

(WZIXEAS3—)
(TEHHTE 7 — B ET)
(T2HHTE % — W ETH)
(T2 & — R R=HF)

V. £ Vxy FERR X DEFHMHERICET 3 E@#fE L —7
HFgefidE L FEE GBS ITEW)

O H
Y _H

ﬁE_.
g

V. /A A I N DUDRRE (2) T—F

WEME o
O

Tk

i

g

el

X
#R
kst
it
S
Rz

(LR > 7 —BME TP
(LRt o 7 — B ETHT)

(H A5 T 3E0R)
(L¥$eTE v 7 — W ETH
(T¥He = v 7 —hdmF)
(T¥EHfhE v 7 —d9ef)
(L3l #—)

(T ¥z v 2 —BREFIP)



VI. AEBEFZEAEZHADNAT v 7o HEER LIcBE+58% (3) FA—7

MR EE

HEIN—TR, £ELITS5 0FIR
OHUIBEFEIN—T DF—T
AT S

Pl
fE It
Ak

3|
PET
%

O%dtH <&

Gt
SFiE
N

£
il
5
(7
T
s
B

(z—E&/VH#R)

(LI T W)
(REE(ETHR)
(T3 ¥ — R BT
(T 3Bt o & — i)

2 (T & —HiRE 75

(TFHATE v & — B E )
(T3 v 2 — B E )
(THeHT & o & — B E 701
(BT v & — g
(ITxHTE 7 —)



5

= WoN

................................................................................

O. A VLT FAZ ) —/NEUREIEHMOBERE (3) -

DN =

B

—

[ 1IN S E SN T R I

g ok W N

B

. BRI

. BT

. DMFC OB FUE  -reeeeresmorsreossoseen s e e

B 2 =
. Ay TR ADRIEL I s mnsennasnes

--------------------------------------------------------------------------------

................................................................................

...................................................................................

...................................................................................

................................................................................

........................................................

Lo T W T T

N = © 3 3 =~ =

e

13
1 3
13
15
18

19
19
19
21
21
24



V. BMRAYAIZNT PV OMFE (2) e 25

T 25
R 25
3. TV VORHEBYE s ecc s s s s ns e s asnomes 26
4. PERERREE  ---ommemormm oo 27
I I 30

VI. EEEERSERRHADNAT v 7ORIMKEERN LicBlY 58% (3) — 31

I I - I S 31
2. DNXCMNGIEIL | crvsicisaiiioisnniaiisrmian il iR a sniinsadnbasesn 32
I 32
I s T e T S e 33
Gl W e n e e T A 36
SRR o ey e ft—1
O IEVWHIAEZE CHR] HABBODREF oo =1
O% 1 ol [BfE=farev-dod-) -ba 7R b)] OBE e f— 17
OBRERELOWREREW oo fi— 19

O)\%Eﬁ JAEE e s s s s s sas s dsss s camssasaas H— 20



1. BIREEREREERISFORE

Preparation of thin film resistance with Low Temperature Coefficient

Fh R =R WK #FR FHr B BF %RE

KUWAHARA Daisuke, IWATSUBQ Satoshi, SHIMIZU Takaaki, TAMBO Toyokazu, TANINO Katsumi

Abstract

Recent technology, electric devices are required high reliability and preciseness. Especially, it is important to realize
low temperature coefficient for resistance under harsh conditions. So far, the resistance is used thick films manufactured
by rolling mill process, because a resistivity of thin film strongly depends on temperature. TCR (Temperature Coefficient
Resistance) of the film resistance is higher than 20 ppm/K. The factors may be based on film structure and interface
between the film and substrates. In this study, to be clear the factors of TCR, the effects of thermal stress and distortion
in the film have been investigated. Two different substrates of a thermal expansion coefficient, silica glass and AlOs ,
was used. NiCr films were deposited by RF diode sputtering. The thickness t- dependence of resistivity p and TCR was
investigated. Their values were estimated using the FEM simulation called MARC. The boundary conditions of NiCr
films on their substrates were optimized to fit the models of the NiCr films with the thickness of the order of nm and the
substrates of the order of mm. The important result from the simulation indicated that the stress in the films was higher,
as the film thickness was thin. So, the effect was serious at tr below 300 nm. Although both microstructures of the films
were completely same, TCR of the films was experimentally different at t- below 300 nm. The difference of TCR at t¢ of
30 nm was up to 20 ppm/K. The tendency of TCR and the stress of Pt and Au films were also almost same. The NiCr-Si
films deposited by RF diode sputtering improved the change of TCR. It was found that the value of TCR was susceptible

to the stress and distortion of interface between the films and substrates.
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Fig.2. Simulation results of thermal stress distribution.
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Surface images of NiCr films
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Fig. 4. SEM images of NiCr films deposited by RF diode
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Abstract

Direct methanol fuel cells (DMFC) are relatively a new member of the fuel cell family. The anode catalyst itself draws the
hydrogen from the liquid methanol, eliminating the need for a "fuel reformer”. With the advantages in energy density and
refueling, DMFC have attracted an interest as a viable power source for portable electronic devices such as laptop computers
and cellular phones. The DMFC intended for these applications usually require simple design and passive operation. In this
study, our purpose is to assemble the DMFC system which passively operates and to clarify the characteristic of the DMFC

system using polymer electrolyte membranes with pore-filling structure.
The outline of the result got in the following is shown. 73mW/cm*(at 250mV) was obtained, when 10 mol % methanol

aqueous solution was supplied in the MEA using pore-filling electrolyte membranes with ePTFE(25um) sheet. In the passive

small fuel cell, it is stabilized on an output with the film warm, when the power density is small with 12mW/em?. However, the
lowering of an output of formed water by the effect was generated, when it consisted for about 40mW/cm®. Therefore,

contrivance of the remaval method of formed water is necessary in order to maintain the high power.
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FIREE [mV] BELRE [C]
ePTFE 254 m 574 799
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Table.2. Power density and electrode temperature of MEA variously.
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ePTFE 25 m 733 623
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Abstract

Small holes are progressively applied in the industrial fields such as the fuel injection nozzle of an engine, die,
spinneret, high pressure cleaner nozzle and so on. The small hole was drilled by several methods, including a machine
tool and an electric discharge machine (EDM). The drilling of the small hole on the machine tool can't easily be done,
because of the insufficient stiffness of a miniature tool. In the small hole drilling process, many problems, such as the
breakage of the tool and the deterioration of the location accuracy of the drilled hole, were easily occurred. In this study,
the new drilling system has been developed in order to improve the location accuracy of the drilled hole and lengthen
the tool life in the drilling process. It is found that the feed with the vibration of 60 Hz frequency causes the decrease of
the cutting force and the improvement of the tool life. Experiments show that the change condition of the desired cutting
force in the load control, influences the location accuracy of the drilled hole.
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Fig.2 Top view of exciting apparatus

E3 AREELICL HETER
Fig. 3 Analysis by Finite Element Method
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Study on Fabrication of Electronic Devices by the Ink-Jet Printing

Wi gk W A KHE
MASUYAMA Tomohide SAKAT Yuichi FUTAKUCHT Tomoaki
Abstract

Ink-jet technology is the way to drop a little amount of liquid from a small nozzle. The improvement in the performance of
the latest ink-jet printers is considerable. In the industrial world, traditional technologies face a myriad of problems with
depletion of natural resources, energy consumption, and environmental impact. The ink-jet technology can be characterized
as required resources in the required amount, meaning that this is an environment-friendly technology in terms of resources

and energy savings.

Recently, ink-jet technology is used for industry, because it has such merits.

In this study, we

researched the possibility of fabricating electronic devices (especially possibility of printing fine metallic line) by using the
ink-jet printer on the market. We printed the ink, which contains about 60wt% nano-sized metal, on substrates by using the
multi layered piezoelectric-type inkjet printer, and we fired substrates at 260°C for 20min. Consequently, we obtained the

metallic wire that has about 280um-width.
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Development of a small type four-stroke engine (2)

e K HEK ER O
HANASAKT Dai SIMIZU Takaaki MORIMOTO Hideki
Wil S =il FlE #EF RnB
YAMAGISHI Hideki SAYAMA Toshihiko TANINO Katsumi

Abstract
Genertal-purpouse engine is widely used as power equipment of pump, electric generator, lawn mower, and so on.

In these fields, it is not efficient to use the engine with high capacity, because the pumping loss increases as the throttle valve

is turned down under constant engine speed or constant loading. Additionally, four-stroke engine with clean exhaust has

been expected to substitute two-stroke engine for globally increasing environmental concerns. Therefore, we developed a

new four-stroke engine with 20cc stroke volume, which has superior performance to commercial engines with small stroke

volume. That is, high torque performance and 10% lower fuel consumption in low loading region are realized by means of

adjusting inlet valve lift timing, using the valve spring with lower spring constant of 2.6N/m and increasing compression ratio to

11.4.
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Table1. Specifications of fabricated cams

Type Crank angle[” 1 | Lift [mm]

Co 240 3.1
Cl-a 164 2.4
Cl-b 164 3.1
C2-a 224 2.4
C2-b 224 3.1

Lift of intake valve [mm]

Crank angle [ 1

2 Y 7hihiR
Fig.2. Intake valve lift curves obtained by fabricated cams
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Table2. Fuel consume ratio change by cam types

Engine
speed[rpm] co Cl-a | C1-b | C2-a | C2-b
~Resistance[w]

6000- 75 100 | 083 | 094 | 094 | 050
6000-150 100 | 090 | 098 | 094 | 096
6000-225 1.00 5 091 | 091 | 091
5000~ 75 100 | 070 | 0.74 | 084 | 077
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Table3. Fuel consume ratio change by valve springs
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Table4. Fuel consume ratio change by compression ratios

Eheing co |ci-a|ci-b| co | Gi-a|CI-b i co |ct-a|c1-b| co | ci-a| ci-b
speedlroml- |\ 4 ) | (=4.0) | (k=4.0) | (=2.4) | (k=2.4) |(k=2.4) speedlroml= | o 0| (6=8.0){ (e=8.0) |(e=11.4)|(e=11.4)(e=11.4)
Resistance[w] Resistance[w]

6000-75 | 100 | 096 | 102 | 093 | 1.04 | 0.96 600075 | 1.00 | 096 | 102 | 104 | 096 | 1.00
6000-150 | 100 | - = | 092 | - = 6000-150 | 100 | - — | 108 | 094 | 090
6000-225 | 100 | - = | o871 | - - 000-225 | 100 | - — | oes | - | 085
5000-75 | 100 | 106 | 1.10 | 1.10 | 1.00 | 1.13 5000- 75 | 1.00 | 1.06 | 1.10 | 1.16 | 1.10 | 1.03
4000-75 | 100 | 080 | 087 | 093 | 0.90 | 0.93 4000-75 | 100 | 080 | 087 | 1.00 | 097 | 1.00
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Table5. Fuel consume ratio of the developed engine

with small volume

Engine co Cco co
speeg{r'pm] (22900)| (19200 | (19200 | Ci-a | C1-b
<% o=100) | e=7.0)
Idling 100 | 107 | 107 | 067 | 113
3300 100 | 110 | 140 | 085 | 1.00

3500 1.00 1.29 1.25 075 | 0.79




Bl AET A L, MERET Y TIBRRPE L,
HAEER T P Tk dim L Ui, SEOERTER
L/ MERRO T Vit BELZ 7 7 MORERE
UGS r—AREO@MTher ) 5
A R rOTRIC LS EROBMMEBRRE T, AA=Ar1
AREMLEEZ LN EB LTS EEZLND,

HERE2NSLTAEDICOL, T—AREEL TV
vEAEIESEERE, T 7 At E 52 T hilk
BAREIZRELPERTR - Lidleh a7, LHL, =
vay R, 750 TR LESE. T/ EABERRE
FBEZTUREELTLEI L VOIBEREEL, &
HWICEATEREEOR L INEN:, LD -T, BET
B AL, MELOTH, NEOEENLALTH, BE
LR REZERT B3IV D LDAEZEETDIZ I, P
BThdZEMNERSL,

B =P rBRHFECLODVTOEER

UEDOERLY JIHERERTCIVICRITAEAFRA- Y
VU DBEHI BT~ T UTOEHPEINE, =Py
LI METFRAL Y FHCRERFPALLZ LICED,
KELAZOPRNELN, BREM LT D, SALTUTE
[ ehicbiE, XKV 7 RIS, FOBEREL
CHU3boRBRELm LTS, £, 5001 HRL
ROWEETeb LDV AREAVWS I EICLY, HAEM
ETES, SHIC, BEERROELEEBOMA TEMRLE
K&L{FAZLicky, HhkmETES, XoT, MRS
NTVARMEERO= VDB, TRANTHEASL I T

i, TREAL Y FHCRIFEZHAL, A7V 7 FE%E 2mm
BELNEL, #ARELDbLMC L, ERERKE 10 BE
P EF e P eBRE T LW ET A S,

5. % 8
AR T, EBAFRO4A A I V- OREL B

EL, BEANVTERSBLAZ LI o T EWEERR &

AED A A AT Do ERELE, £OER, LLTOR

Eoudehi,

(1) BEAATERELBLAZ LD R oRd
fEE L, MBHKESND,

(2) BrvvrsoARRR-HFR A IVTOERID L, Ao
v PR TOEBRICL DEEDIEIBRE,

8) AFXOARTEHAPLELRVEEATHSLSRETS
ZEickh, FAROBEHAMER Sh, HARmET
A%, BBE~OEEIVA,

(4) LA RELTBoLICLY, BESEA LMD, H
HiEm Ly 50, BRBR~OREII R,

(5) BT OEIL, REEELELS T, RRICEE
T 5,

6) WEZLHIHTBOEFER, CAPUORu—JE&E
EFET5L0b, PAZERTIEIRHRNTHD,

BEIH
1) ERiZ : (RREE), (1993), ottt



VI. £ EBERSFHRELZHADINAFo T0
BREFAER LICEEY S8% (3)

The research on detection accuracy improvement of DNA chip for
the constitution diagnosis such as the lifestyle habit illness (3)
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Abstract
Recently, the effective utilization of gene information is examined, because the analysis of the human gene ended. In
addition, the relation between pathopoiesis and gene of the lifestyle habit iliness ( obesity, diabetes mellitus, etc. ) is clarified. In
this study, for the purpose of developing DNA chip which diagnoses the changeable constitution in the lifestyle habit illness, the
DNA which is related first of all to obesity and diabetes mellitus was used as target DNA and probe DNA. Then, electrochemical

impedance measurement method for detecting the hybridization of target DNA and probe DNA was established.

The result of this experiment is shown in the following.

(1) By establishing liquid accumulation cell of the green mask in DNA chip, it was possible that the measured value of the
existence of the hybridization of target DNA and probe DNA was stabilized.

(2) It became possible that by carrying out the hybridization processing in the different container, it improved the hybridization

efficiency, and that it detects the existence of the hybridization of perfect coincidence and nonconformity type DNA

high-precise.

1. 8% 8

feal. BB - BRI S OEBRFIREORR L BETORE
BEREAHEESLTEY, BS0BEFHSREL2 T ICA D
LY TFRETE AN TR IR TS,
BETFIT, M2 O 27 A2 HORFEEEDN, 7
% v U REEE(DNA) O 3% CTh 5, DNAKL, U Uk
CHEDILEHTHA X I LA F FRIASRICENR R
VRZVAF EPERISN, 2RORY X7 VAT FHEH
MANCHEILE Sy THE LB A L 5, BT 7
=), FIUD. 77 =rG). ¥ b C)OMELH
0, AL TELUGECIAMGLIERS#FKT S, 140
RY R LFF FifORY X2 vAF REFFIEXF O A
MBRIZ L 0RO D2 TN F A E—2 3 (B
TrAZ7YET) LD,

A. T, G. CorbiEbh a3 ikofaghwtid, &
EOT I /BEEKRL, 20OF I JEEEN-TH L IH
BEREHMBABESL NG 20, BETFIZRES HHIERHE

I B 25, i, CCAOMAGHERTAX =
TS, BEFIERELZECCHETICHDS L, TGA(R b
w7 AR AT E~OBRETERKT S,

ORI RBEFRFEOI b, RIEDE SRS Z ol
T %, i1 E LA (SNP’s : Single Nucleotide
Polymorphisms) & FECF, AiHEHBIO 20 0 5B EdEA 0]
ER ORI ET A ZERRRE IR THS, ZHOS8NP's
#FVEDNARZBHIIR A E T+ 572D EHRFBR ER
NHALOELTHIFERTWS, LinL, SNPsZ@#~<2
i DO DNARGE kT 12/ ShTwnin,

I, AP TIIREIRRE L IERIC e D SV ARY L
., ZhboOREFERE RO HSNPsElsl % 7 a—7
DNAB L % —4 v FDNAE LTHW, A 7Y ofFER
E kB THRIET ZDNAT » 7 ORI %R L UBEELFENRIE
ORI EBR E L,



2. DNABKOBRE

< 2. 1>DNAZBIEOIK

DNA 25 v 7%, B FEZ X 080k 2042
D &, BRALFRICTEELR S FERHAT 00 2R/HICK
FlEhs, Hio, BRIEFMERZEOERGEE HEL T,
RIEZERE AL CHER M bR, MHBROZHIT CLFIE
PAEET, WHARODNAF » 7 & LTI Sh, — LMk
BEICESTnd 60552 9,

< 2. 2>JEH - BERFICEDS —A&$A Y IDNA

AW CEEA L7 DNA . & FoJER & ERWBICED S
2HED 1 A4 Y 2 DNA Ch 5, Bl 21, IBFE =TI,
64 FEDODT I/ BOa— KR VT 77 (T liiedh
TAE=(Arg) I 50T, ¥ - NBRERA £ 123
i - PIBENEREIERER & 22 5.

F1 PHE-BREBICERLA1FEHAVITONAGIEERS)
Table 1. Sequence of obesity and diabetes mellitus

1 A<gEDNA H AL

JE | Trp64 5‘-GTGGCCATCGCCjGGACTCCGAGAC
i | Arg64 5'-GTGGCCATCGCC|Q GGACTCCGAGAC
¥ | Pro12 5'—TCTCCTATTGACj CAGAAAGCGATT
& | Alal2 5-TCTCCTATTGAC|] CAGAAAGCGATT

F1LICEHA LRSS L UERBICEL D IR I
DNA®DSFEHEH O— %774, SNPsOMmlliZ 128 % i)
T2 R A ) IDNAZE vy, ZHEETrp6d, Argéd & L
o EHIZ oY SDNAD 5 K A H7 b E(SHE)
Z{+hn L7-Trp64-SH, Arg64-SH#%* 7u—7DNAY L7z,
b Au~EELT B 7 bz Avy, AR RFIODNA,
Trp64-com, Argb4-com#% ¥ —% v FDNAL L7z, $=TD
AU IDNAMSMFIC SR L7, A L72DNAIZY
BT HE (pHT.0) TR 1.0X 10" "mol/Liz /2 5 & 5
L, UBEOEBRBEICEBNTLOXI0 *Ly>#H LT,
ZHMETIE, TE/Ay 7 7 —i&{l.0 X 10 2mol Tris/HCI
(pH7.0), 1.0 X 10 2mol EDTA}#% Fv 7z,

3. EBAE
<3. 1>DNAF vy 7HBEEOER
DNA F v 7OA48%EE 1iowd, ZoL LAEET A

Ly AH T A(a—=7#7740, Imm FE)FER EIC Au o
LB — BT A LV ER L7, TR
25mm FyvFLL, A& AR—ANR60um ¢, Fflo
LERNT 1.4mm?2 TH D, ZhITRPEICE U7z il 2ol
Thd.

5
i
B
o —
e
—
o
=

i,

e
E1 DNAFvS (KLEERE)
Fig.1. DNA chip.
1AWCr %%y % IR ®
Jq4——— 711
J——— HF 2 AR

35— ALE NI R B

B2 DNAFyJ7OBHEERIA—
Fig.2. A Process flow for DNA chip electrode.

DNA Fy7OBBIER7o—F ¥y — &2 25T,
RCA BE#HC X v, JiRICHAF LIcAfBEEERRELE
#. Cr. Au OIRICAR Yy # Y »Fic k> TEKELA, Cr
Bk Au BEDOFFHREZ LF 2700 EL, BT 50nm
BIETHhb, Aullil 200nm Thod, EEEEIE. 74 1
A FE(QOFPR800-10cp)F = v F <A Z L L, Cr, Au
FREFhOT T FiEERWT R E—=F L, FDE,
Wik & B EAERORGEERTTZ7 4 PP A FEREL,



Reiic Oy 77 X~ TR A 5E 4D B < KD
#EAT T,

< 3. 2>EHA rE—FARERE

RHHEIC L B4 e —F o ZAREE, SRR O RGO
BEBRLZLRTE, DNAF v 7OREICBNTEH, DNA
F v 7O BRACEHEF O b OHB—FEOEHhcel) Z JE L
TWBZ EERRTH DD, N 7Y OFELERTED
RitofF@e LTk +p o L3 cE 317,

oA =T AMEOHERRIA— FRE TR I,

JAMH L A 5 ADERHE | 2| OBFRSRED,

M43 DNA F» 7OBKMEMEIR 7T, @ICFRT
DNA ¥ » 7%, Randles D%l % A4 LB BILT
VA HRIEH Rt & T ENOEBA G- B 2 ES _ERA
it Ca #EFNCBWZOOERICGELETE, i CaZzd
L, ¥ BREKE () TRTZLBTED, 2T,
() DA E—=FrAFKWD L IIZhD,

(a) o

RN T 7 —

Rsol Ca
© A —

B4 DNA Fv7 O%{lE i
Fig.4. Equivalent circuit of DNA chip.

_ 1
Z=Ru* Vinc, )

Rept TR HEHE DU Ca G T HEAER

M4 () O%MEREANTRNA Y E—F ATl

T2L. @50X5RAF— FRESPHLND,

(ALY, FRCaBKELRD LA VE—F AL H

B Uc Bl Ca & <2 Bicoh | Z] B3nd 5.
COREEREEIA T o AEOEEARTSZ
ETAAT Y OFELHHIT B,

Rsm

0 kHz

FE5 ZHMEIREOFR—FRE
Fig.5. Bode plot (i-]Z| plot) of equivalent circuit.

4. RBER -EE
<4, 1>nA7 U HEOWBR

kAT 2 Tz 7 v —7 DNA Z i~ g L#®, ~A
7B ETT S HEChH Do —TEEMETE. To—7F
DNA #HaficEELLTWA Y, #—4F v h DNA &Ll
BT HHERELS, N T DERBENEWIRKBEH T,
LSEFEELEMEBRCAL TV ABEERICEEST 2H
ECHh DT NA 7 VETHE., ~4 7 ) il DNA J3REEH
REMHTTIT )R, A7V HEEFEEL, BIEGROR
BE(SGFIEhA b0 LR L, B6, 7TIXEAERLON
ATV FHEICOWTONA 7 ) 7o—RUFHME 27T,

7a-7 EE ik BT )
TERIE TEME
(EEMBHOREZR) (BEEMNEOREZ)
1 1
i 4
(#8#ik) (B
| [}
JO—JDNADCEEIL AT
in25°C1hr in43°Clhr
I 1
A7 )DNAQEEL
i ind3°C 1hr
1 1
TERE
(ERiEORD) i
1 L
H—FyDNAD B T
(NAF1)) ind3°Chr TERME
1
|
1
TERE

Ee Jo—JER{LE. BPNATVEDNATYTO—
Fig.6. Two Processes flow of hybridize.



Bl : ik
“a—7TINA

35 33

il a R b '

Fy AT DNAE

&—ry FDNAEWM LT
) ;
A TN

B7 Jo—JERE. ED AT EO R
Fig.7. Two Processes picture of hybridize.

<4. 2>PEEEER L FOMERUBERE OB
A T o RAEANWTDNAD A 7Y OFEXR

Wi aHe, GHE - GREIROLND, =T, TOR

EEEOBRFLWNEORELRGERD LS Z L PAEERRE

Lleh, DTFICREERERT.

(1) BARK OHETIR
EREEORTR—EOHRFTIZEVWT, B FEOERMBIE

Rizk 0 fFohEBEANRE L, MEENFEEICLo T,

CORRE, EEEHEARFRIRQ@EALEL I,
EEPET D LERPELTIREBEZEAOND, £D
wHEFEE LT, EBEBALAOEBRTZE S WEY (7Y
—r<AZ)% DNA Fv 7o, BEEHEs—E: L
fzo TOFBR, BE8ICART LI ICHEERRE LL,

=g S/d (2)
e EME S WEEH 4 BERREEE
(2) ERETRRT R

EBREOR TRAERCELEEEE. WTRIZEDSH
ﬁ:"fﬁ@%‘“ﬁifﬁﬁ“} to

S~ R DNA

teL T e R

1.2E+05

o %
8.0ET04

7 )-yaidp L n=4

iina

T

N GO0E+04 |
4.0E+04 | 3
2.0E+04 |
7)-s7A0d Y n=4
0.0E+00
40 45 50

Frequency (Hz)

E8 J1)—2IR00OHMR
Fig.8. The effect of the Green Mask.

(3) BRI A

S ET S EMBEBEL 01~10FICELNEXITH
b, BESEMCthA S E—F R IR Lk, L LR
EficA v E—F o Al B LI ZARE 1 FULE
TEMLTHEED, BEOERBESRVHAVDIZ L L
Ly
(4) DNA @

FHARO 1.0X 10 °mol/L DMEEIZHT L. 1fF. 1/100 &,
/10000 fEO b O EFRWTHE L L 25, BEOHLIZ
g v E— AR L,

(5) EE ] B

ERAER OZLIC X 2 PEE~DRE LA~ b,
Z OEBRITIT AR WIS ET A BEER 2 AR
L, BEMEELF L2 b0 ZHB LT,

& 2 RUE 9 (EEMERR CEREHOBEFW LD
THICEIELT DNAF o 7D EEBEOC—FTHS,

F2RUE10, 1190 Y7123 0kEELY . &
EHBEECLS =Y A~DRBER RN E
AbiLs,

F2 BFEFTEEEOHE
Table 2. The View of various parallel electrode

RREN fﬁg? sEm| maes | W
Hrrl| 6350 3.89 = = HATE
HTNg 00 3.72 1.30 0.96 |TEEEAAEEEEX
73l R 3.90 0.40 1.00 | TEREMAEEEE/
Fa-4]l  63.50 5:0 1.00 1.29 TR mAK
H 5| 63.50 G0 1.00 0.41 T i AT




-7 2

i F 4

By £WRTRER

Fig.9.

16000 ¢
14000

Various parallel electrode.

— ikl

12000 F
10000

N 8000 }

6000

4000

2000 |

A

40

45

Frequency (Hz)

E10 ETEEEOMERR

Fig.10. The measurement result of parallel electrode

50

—_— I e
wimie I8

40

(6) Wi nFE

HEE & ERCEEEROZKICL S, MEE~OEER

P2,

45
Frequency (Hz)
11 EEREMEEA-TITERROREER
Fig.11. The measurement result of parallel electrode
of changed distance between electrode.

50

16000
14000 F=
12000

—_— B4
I 5 oV | X

40 45 50
Frequency (Hz)

Hi1z2 EEEREEA-FTEEROMNEER
Fig.12. The measurement result of parallel electrode of
changed electrode size.

# 2 KU 10, 12 FOY T 1,46 8L Y, @
RNz Y E—F AR LTS ZEDand, T
OFREFEITR@) L b —E L. F v 7ERICKT 2 EMORE
BTF—FILRELEETLI LYo 2T,

<4. 3>AMBEOFRE

WA TV EORALZBRBRCBEL RITTHER
PREETSI LY, AEENLE L, 5ie&—3% DNA
ER—HE DNA ZRVWIEERICBNT, 4 Y E—F L ADE
DoNATYOFEZHRTEDZ LEBRFAREE 22T,

14000

12000

1zl

10000

aow S — 4 ] |
40 42 44 46 48 50

EH13 EL—BLF—HDNA DRERER
Fig.13. The measurement result of hybridization and non-
hybridization of DNA .



VML

M0

MNP 12 ANVLTRVYRICTER 0

=17 ORI = A AHHCHRTS
EH @I NE GHED
E14 N(FUHY. LLICBTL2BEREORE
Fig.14. The condition of electrode surface of
hybridization and non- hybridization.

E 14 i34 7 H Y, 2 LoBEFEREBOGSERZ R
4. BERATICEWT, A 7Y LEVWESIE., ~A
VEOTHMNEL ., DNA OFEBRVED, BEFESKX
XL RBOILH L, "M TV TEHEEIL, ~ARLIYED
A . ~A 7Y L7 DNA OFHEIC X » THEE RS
INEL B EELZBND,

LiL, —HEDCRALS DNA L2oWTERLELEZAS,
A v E—F o RENNENED, —HEHEORZL S DNA OH
ML TCE fedint, Zhit 2Rl FYVFAE—a
REEX TV s Bbh, Bl 47 Y REOERENRY
EThdEELLNLD,

— e
14000 —— 0 == T {

12000

121

10000

8000 ' H—
40 42 44 46 48 50

Frequency(Hz)

E14 1 HELZX DNA DMERR
Fig.14 The measurement result of SNP's

5. B
RHFFETIRERP, B EED D Z B ETRI T 0 —

ZDNAB LUF—4 v hDNAE LTHW, 7e—7DNAL

#—Hi .y FDNAL DA 7Y O ELRERECHRIET oA

E—F U AREEORSI AR oz, FORER, UTORE

BELRT,

O #%EY% DNAT v 7RI BEEHE —BIcT52 &
<, BEMALEEEED D & FAHEE,

@ HEREAALTVE®EICLY, N TUHREMEEE, B2
—FH L FR—EDNA IRV T A 7Y OF KL BHREIC
BT 5D LA,

&% 0
1) Friedman: “The alphabet of weight control”, Mature 385,
119-120 (1997)
2) Hashimoto: “Sequence-Specific Gene Detection with a
(old Electrode Modified with DNA Probes and an
Electrochemically Active Dye”, Apal Chem. 1994,
66,3830-3833
3)M.Takagi:“High-throughput, high-sensitivity detection
of targeted genes by ECA(Electro-Chemical Array)”,
Technical Digest of the 18th Sensor Symposium, 2001.
pp.387-393
4) M.Maeda: “Gene Sensor Using Functional Polymers”,
Technical Digest of the 18th Sensor Symposium, 2001.
pPp.381-386
5) M. Kobayashi , et.al., “Electrochemical Gene Detection
Using Microelectrode Array and PCR", JETRO,
September 2001, ppl11-17
6) “B{nF O —HEER SNP L SBRERELBMNT 5 HE,
W N IS & G T~ 77, %5#B8 2001-50931,
7) “DNA 49 B L1 DNA o FiE”, BH
2000-1258865",
8) “Hifz TOBEBST(LFEH R EL L X ORE", KT
9-2880807,
9 “NATNHAE—1ra L, FRE 6707997,
10) “N"A ZFVF A ¥—varoRiirk”. R
2002-331059



I JH A (YL BT et IR B A8 ) v — 7 OBF TR E AR

(fF—1)



[FAL VLT hAZ ) —VREVEM) 7 — 7 OFFEB AR

(ff—2)



IR TV AT A F—F O FETEE)N R

(ff—3)



£ v 7Pz y MNECX ZEFMIER] N — 7 OMFEES R

(ff—4)



BN AFA I NV TA—FONETEENRE

(1+—5)



[AEEBEREHEEZHADNAT v 7 ZA—7OWEEEIR X

({$—6)



BV EHE B 5L OFFEEEIOZH

O 1 TEBOWET—=3%: 1 0 85 —< (#fn6 24~k 1 54H)
O SNWFFREIE~AIL : 2 3 94 (FRERONER 2BRr<)

*HEHI6 24 (1 @) HET—LHRSME (377, 12%8)

1. BEEHEIOHSE —&REFE - iFSEAHEHT L 2 RHBIERMNZ-SEWHA S OBAZE
WAE— (X HXEA=—) - BOER GEHETH) - B B (RN
OHEKET | TR 77— BT CRESE ISR

2. &REMPYEREROVER L ZOILHBIR —PEEHA— I A X DB
R — CHEBR ) - ISR (DA - )l I78L BHEE15EN)
< WH FEE GRS LR
O - TR & — LT (BREERE I

3. ZLXv Ty FoOBg—rd#iaf sy FNAT7T—AORYE
TR V- HEAREEE (/XU c RAERI (ERAEHH) - EEEFE @S XA =)
- lUEfE— (Ao, Bla—2/ui)

OfeErER « TERTrE & —E I LT (B FIseT)

XIEFI6 34EE (B2 EH) HETFT—LEHESME (67—7. 214)

1. 7Ty RcBd s —ady N7 —L0RE (D)
Ty 3% - s (B /X7 ) - SRARIEH (b AASEEFiE)
- BEhFEr (AR, Bo—eul) - EigEE Ry = o=7) )
OFfEME | T3 4 —BILMET (BHsE )

2. ZnOFKtk7 I vy 7 AW ET A% —TEESTESR iR
NS (Z 71 7364 A0) - MNETFEE (5 0 1 =) « ISl (BT 3E0)
CHE B (MRS | LY
OFERE - TR Z—@EUBEET GERE I

3. Co—Me t a 1 R7ENT 7 AEKREHEFI B 20190
AR (AR —EORE LG

OFFEp - T3 & —BILIZEET CRESE 5t

4. [g - 77 A S—BEMSRICE DR
#HEFHE WRE XA o) - EE—E LW - BN B (B
B R (RO
OHPET . 13T 2 — LIt (RESE 7

5. Pb%tT I v 7 AMBACE 20—+ v 7 — R USRI MR Y OB
i (UEBR IR - AAERE GOUEEITZEN - \LUMEE Gt
CERGE— (FTETERN. Y KKEWRE ) « AEE (NKK (AASHER) =L08sEEm)
© HOHHSEE - TR 4 — BT CRESWUE )

(f—7)



6. EEEEDF DOFBEEA AT EH Y~ VAT MO — B ESIRO7- H0) _FEEY I 2 L—

2 OB

MBIERE (1 7y 7) < iE #F (Eva—K Ra—Eul)
OfEHE : BkY el 7—ia it

YRR 14E (B3 0 WRET—IEHESmE (657—=2. 194)

1.

BE - 7 7 A 73— e BE S0

MHEFBD - SHEYE WY XA o0—) - EB—0E (VT - B B (e
PR F (REERR

OISR - T3 & —HRETIFSTET

. ZnOFRET I vy 7 AR AR — RS

AN (5 ) AR - AL - SRR (IR - R =) (R L
Y : TR & — e TR

. FEEARMRE NI AR —RF <7 X PR Ry FEEIT L 5F 5 RGOV

HimsEd (PR ETH) « HEE— @RS U5, o) - SRS (GHLIER, Y KKHK)
OFREEER : T30l o & — T

. Co—Nb—7Z r 7TEN7 7 ABKREERIC B85 205

BEER (WF 80 - EmEh (BRI - fitkER (ora—dR, SHa—kul)
OFFSIEE - T3ekdfrt o & — el T-0F7ET

. EEEOICDOFEERER B T 5~ v VU VAT AT BB DI DO FiEERES S 21—

& DOHFFERRSE
RS AT v2) cEH F (oK, Hao—eug)
W Y Y T e

. EEBA N F O

PR 55 GLRAETH) « PILEY (R EE LR
S« IR TR

HER25E (B4 @) FRT—ILEHRSNE (7TF—<. 168)

1.

REHEABIRORS I B SRS — R 2 OB
BURTTR (WR—RD - 5 M (b=, Ba—ta)
BB : T 5 — T T

. LTS B ERERE OIS B o5

RIS (RS XA =) - BAIET (SETI BYKKE) - IR 32 (REmHE
RAEPEDE - TERBIT o & R T ITRT, IR L

. FEEY— bRV S S B OB B B g

RAHAS (WFRAERUE I LBYERD - 1R GO )
OFEEEY - T o 7 — s 7 IgeeT

- PR CERE A TR T B BT

RS BHEETH) - Bhels (s T3

(+—8)



5. B X 5~HEEHIC B o0TE
LEE (R FH=oP=F V) - EmhEl (ora—R, BHa—kum)
- Vit — - REEHE RS0 ¥)
OCFFERAY : T 3BT & — e FAFgeeT
6. EEFHEBOMSE
EPH 7 (eAAREHR) - RS (WinRERE LR
et [y el B
7. BEEEDOIDDFEBEER T 57 VAT AOPIR — 52 AL S BRI A T SO
THRE— GrIURSETER)
EHERE « FERYANEY T3 Vb

*ERIEE (B5 B PRT—~EHARSNE (77—, 1448)
1. EEEEASEREORICEH 2Pt — S &IASE A € ) OBfR
F &) CuEEER T30
OFFERE | TERIN 7 — B E-FF5tRT
2. At e & BB OBRSEIC B 2T
BRI @RZ 21X A =—) - BFIET (FEIER. EYKKW - F 2 (REDEE)
OFGRHSEE - T3 L 7 —RE IR, BILRSTRE TS
3. ERIT L 5 HENmRELEEOHREIZ IS 515
A WRE T hro=71) ) - TlE— (RFh /)
IJMSE}: (mra—R, BHa—e/uUk)
FRRIERER - TR v & —HE TIRT
4. [EI— MRS E TSR OBRZEICB HH1E
RAmEs: (RFRERE LA - LSS G ETHR)
OFREMEE | T3 7 —HRE RITErT
5. AN LA O
RS (T o—, BHo—eU) - PREET @R ED
OFeERY | TR & — S THreaT
6. SEEREOILDOEF RIS R 2%
R CEEAEFH) - BEEH R1o7 v 2)
SR - BRI
7. BEEE O DOFEEER T 57 v VU VAT AORRE—5E DAL TS SRR S A T A ORI
:tﬂar%— QLA T30
R - BREY YT —a R

HFRAEE (F6 B PRT—EHARSHE (67—, 128)

1. <A 7= Al 30
HAEE (=—tvl) - Fregt (HEERTIER) - SHEE W= o=7Y %)
: TEEHHTE v 2 — KBTI

(ft—9)



2. WTBEHUN TEIROBITE— 7 o ADRYE
PR (o —k/uUl) - PSR (8D
ikl - T3ERA L 2 — BRI
3. JARBIEEE ORI %
FHREH Ol7 I = ATHER)
SEHERE - TEERA L — B E T IFETT
4. BRTS T AT v 7 ABGOKGREEEE OB
FEEH CHTAI=TLTHER - BiEE W7 X/ o) - K% 1 (RmiERE
OHBMELRE | TRt & —FShRE F-RFaT
5. MR L AT — R TR IC B AR
JbEsH (ERAETH) - BIA (RS 7 v 7 VAT L
SEHE  EILCE T
6. SERHIDIALTSREA RSN A T DO
J:E!F%— (LILFEEE T S3E)
MEgRE - SRRV AU T—3 3 VRl

*!Fntsm (E7 @) FRT—ILEHESME (67—, 124)

B ORI T I B A g — RS R s 7 3B L ONRBESE TR F0sdtE
{?K 5F (2—ul) - HREEZ (HPEERITEER)
OFERE | TR v 7 —HE TS
2. v 7w AT IR

JNPEFIE CHR7TAVI=0LTERK) - HiE % (—uR) - e s T hco=7127)
AR - TR & R THIFSCRT
3. ARETHENCEET ARt
EFEE (F XA o) - WHEA GEEETH)
SEERE - TR L ¥ — B E
4. VBHEFRET I v 7 AEGEREICEST 5%
B (UEERTEER) - 1un B HEET3E
ARERY - T3 L & —FREE SR
5. RIM®DCAEICET 5038
ZHZE (ST V=0 LTER) - FREHE @7 1A o)
PERERE - T 3R 2 — RS TR
6. FEEFEOCHORHEIEHEEEOFEE 205 (1)
THEME GOUT AR =9 LTHER)
© HEER . mEY ALY TF— g

HFEREGEE (B8 H) MRT—ILHESNE (657—<. 164)
1. HEAT AEFOBEIRAR >y PO
/MUBA BZI¥EAf a—) - FERER -8 # (a—=ul)
EPHFJZ (E=XTAv - A—bTo /78 - RREHE T v=7)7)
SR - TEeRdiE L& — e IR

(+—10)



2. HERBMEE L R OBE R T OBR%R
W A (=) - EREEE (RN

3. U Uy T SO BT
N i (ﬁ%ﬂ:‘ii%%)

Fﬁ)l[&:ﬁ% (Emfr%%@l%) A B (iEERIER) - =Rk @2 L¥eAL o)
Uﬂ‘iﬁ& EFhxoro=7Y %)

M - TR L 7 — R EFITERT
5. 3WTANT M ZAOFE— (S—F A VT IVT /)

AR CHRTAI=7LTHER -l K REEHRERT)
RS . TEERE & — R TSR

6. EEEHOIHOERNREHEEEE ORI 5 (2)
TR GLUT I =g ATHEN) - KeE— CRT7TAI=ULT5EN)
OFEHE : BEV Y T— 3 Lkt

NYERTEE (BO B) EET—IEHRESHE (87—<. 154)
1. AT AR OBEI Ry FOME (2)
KHET CHT7TA =0 L1 - Sl (22—
SEREEE . T 3R o & —HOE TSR
2. SBRGHOEERIE I 2 L —Y 3 SCBT A%
fkﬁeﬂ]ﬁ\ (E#Jé?'fim://;f) 27
FERRT - 1 3EETY v 7 — BT
3. EHEA Y=y by F - TIRORTRE
e e (B IEN)
OFfFERERE « T34 — BB T
4. R AESWEL R VE~A 70T 7 F 2 m—F D%
EEE (Y 1A 2—) - A (tEEER T8 - (Tt Ry b o=71 %)
OFERRT . TRl v 7 — W E T
5. I L SR & LT
el —— (GRAE(LIH)
AMERE « TR & —HhRAE T-HFZErT

@#F&E (HHE'}WHE)) - LU (IEEER L)
EHERY . TR L & — s TS
7. VFy 7 ABKEEES X7 AORRE
i) || REE - KAl — (BIMESR TN - =HEe Ry Hh=rv=7127)
EAJII&?E (EILEHEERTE  7 — - ARG
BBSRE « TR o & — R TR

(ff—11)



8. BEEEODORNREIHEELE
FHEEER GLUT AL =0 5 T3
SR - B ) ~NE Y T a L

*ERES4EE (£10 @) HET—LHARSME (67—, 154)
1. HREMAEEE Vo~ A 7 n R 7O
=IATER - SERANR (X XA o) - HBIEE R TAH= V=TV 7)
- @ 8§ ORI
OfEeRY « T3tz 4 —BsE TIF4eaT
2. EERIEOME Y I = L— 3 BT HHIE
WHRIE @R Fh =7V %)
OFfe Sk - Tz » — e TRt
3. V Ry RABLKUIREL AT L0 (2)
)| B (BIHES RT3 - HE (PESSS 1T - IR Wy rh=ro=717)
BA)IEER (EILRMSEETE 7 — - A5
SSERERE - 3R L 7 — R E TR
4. #EOoRy Mo X A EEREEODIZE
SEEL (2—UE) - ZEBZ GOUT AL =07 LTHEH)
OfFiskeRE . TR 2 — B8R IR, BILRSRFE T
5. ZHETY a OB R
FNFBA CHEER L) - KHEF (o—k/1H)
FEilbRE « T3l o & —HSE TRt
6. FIHEAOHEDOBIZE
P —— GEEETHE) - —REHE CHR7AI=0 LT3EH)
FRASRRIY « TRl o 7 — R T ITSERT, BT

*FROSE (11 B) FRT—ILHRSME (67—<. 184)
1. V Ry 7 RAAKESE AT AOBRE (3)
TRk (BEBRSRTHER) - B (RS TH) - i (B Myr~Saimassmssm)
CEAIRER (BRI v & — « ABRASR)
SRR - T 3EEdT & — e TR
2. B ouRy MZXHHEFREREONTE (2)
FEAZ CLUTNAI=0 LT - I5OBEHE Ry T hcoP=71) %)
OB : THH:fhrt 25— ISR, EILRSTASE T2
3. AEREMEY Y OB
iﬂmmaﬂéﬁﬂ (Z—EMl) - AR (RS TN - NGB CHT7 A = A TN
FAEIRRE - IERT Y & — B TR, EILRSETAER
4. BHEBRAEEET7 Iy 7 A P ADBRSE
WH—Z (a—e/uE) -l B OB T3
OFRERERS - T3 o 7 — SR s

(f+—12)



5. R L—P B kSRS S T 7 T =t — X OBR%
FHREh (MEEEE T - 5 R By h=ro=T7 Yoy - UEEE GyeIi)
) | EARS (@I L)
OFHE : BTt > ¥ — R TR
6. ESHBNEOHRE
SR (BRI - BIE B Wy =y Y=F )0 - AR (WA XEA )
OFER - TR & — g THIoH

*ERE1 O (12 [) HART—ILHRSME (67—, 1148)
1. FFERTE2RA- RS ODE
filE B (LPeER TN - WOOnEs (HYRE )
OFEIERT - TR 7 — SR IS
2. o—F 4 Y TROESMR HZBE 505
¥ Efnth (YRR ILER)
OFFEE - TR & — R T
3. AEsEHIcB T OBRE (2)
EEHER (=—k/u) - Bow OEEK TN - uEdssE G ETH
OHEEIERT . TRz L 7 —BE 7T, EILIRE T
4. ESHBHEORRE (2)
AN (AR
WY« TSR 4 — s TR
5. PSRN TOIE
:t\EEIJ't’:EU (PRATRERYERT - 8 B (H9kEE T3EW)
SR - TEEBN L — R TS, @RS E T
6. Eﬂﬁﬂf}‘“ﬁﬂm
AR (5 B X2 o) - BHEZ (2—UH)
RS - TR 2 — P pRgET

FFRE11FE 813 B) FIRT—LEHRESNE (87—, 14R)
1. =2 VOB ST DRI OSRREHih
BRFE (AR T3E)
OFFERERY « T3t & — B E AT
2. a—7 4 7 TRAOEENERN R 589E (2)
R (YR )
AEHERE - T3 L & — M ST
3. B UEEEAFIH Lo ABDERE OB
ﬁﬁ?‘t& (2— i) - FATHEE (BRAREERN) - RIS CIobaiis)
INEE— OKEERSUR)
@f“%ﬁ-ﬁ : TR 7 —rha et

(f+—13)



4. B RRS AT SO LB D

RFEETS oA 3 - m 3 (R4S

SRR . TR 7 — PR

5. ATV V= MBI YOS

AR (HEBERTER) - A)IBE (=—2/ul)

FoipiRE - TEEHTE L RS T, EILRETTE

6. HoEEMTIOMTE (2)

KEEHI (AR )

OFEEEE - T3ebihrE o 7 —WETFITATT, BRI RF TS
7. BREMEESTFERWET 7 T aom—Z ORRFEIE

[ANERIE (YKKWE) - lLmiE GREEETH)
OFEEERT - TR 7 —HE TR
8. FIAF v A LD/N—Fa—F 4 7O

EERE (s b XA o)

OfFERE « T & —P R

NERR1 258 (814 @) RT—IEHESNE (57—, 84)
1. TANSY S| %/ L =BT oA
BFfE (ARE LI
OFEFER - TEHIN & & —HE 7T
2. A7V V= MZBWEA—ORRE (2)
AR (HEEER ) - #nElh (a—8/uH)
WEAR « TR o X — BT ITSET. EILICE L

AR (PR TR
R - THERfr & — B FITSET
4, AERERE LETFAF v 7 R Y YA 7 OB
EHEEL W2 AXEA =) - filEE GOL7 I =0 ATHER)
PR - TR o & —r P R iRET
5. {EIRSRE R OBRZEIC B s
e — (=—&/u) - ILERESE G b
BREES | T3eBfrz v & —H gl st

TR SFE (16 @) HRT-ILHRBINE (87—, 144)
1. SR GEEBILR OBR%E

THFECR (HPRSE TR - IIEME (RS ¥ tr =—) - B CHT7 VI =0 A 1T 3EH)
B HE (ELREAED)
OFf B - TREAT 5 —P ] - PREABT
2. SrTRERTRRE AV OER ORI EBRRE

®A ak (2—/uUR)

EH - T 3BT > & — B T ZERT

(ff—14)



3. FEEEREAEONTAE (2)
EEEEE (FfhRE E)
OB . T3 v 7 — T eaT
4. AKERE LT T ATF v 7 VA 7 VEOusE
ESEHEBL (R HXEA =) AR Qo7 A <=7 L1560
OfEkERT : TR 7 —PRpigear, EILRSIRE TSR
5. HA V2 FAZ J—NRE E DT
NHERE (a—&Ul) - BOARESE (BB R
O « TRETE ¥ — T - ERETIIIE. BILRFETES
6. FERZWADN AT » 7 L JlEEE O
KSEMHE GOUBZETIEN) - )| ke GRFELITHR)
OfFEE . TR 7—P ] - BHRE 75T
7. wA 7 avi=rHEMc ks 28 ) o = IEHEUNEE YOBR%E
ST (MR TR
Frilpsps - T3 4 —P ] - BE TS, BILOCFE Y. JST
8. TV KIERRHTHAT OB LI Z B DA
B 2 EANT VAT
OFEHRY . TR 7 — R E TR

*ER1 45E (F16 @) BRT—IEHRESNE (87—, 1348)
1. A L& bAZ ) —NEEREER OB (2)
FRAEE (RARIER - ST (=—Rui)
PSR « TR o —HREFIOTET. BILRFETESEE
2. HEBHERSEREZEADNAT v 7 L S 0RR (2)
HHHEE CRUEETEN - AR 8 (a—kuil) - RS GoEbTH)
SEEEEY . T3EBdre & R TIIEET - P T - PRBFERT
3. MEMS %A Li-@raaft oz
SFiErs (HEEER T
OFEAE . TR ¥ —HRETIISEAT - P J. BILCETSER
4. TN IR OIGREHIREORSE
Wk B BN LATER
AR « 3BT & —haustE - P J
5. #/IHUQ0cce G 4 VA I N T OBR
A — (X7 A A =Ty 70 - hEEsE (R TEN)
OF IR - T 3Rz o & — R TiFemr
6. WEBEOUEICHT AR
WS (HYHE L3380 - BrEete) CGH7 VI =0 A 180
MR . ¥R —P ] - PRI
7. EB N7 RABRWev A T AL FU-RAER OR%E
IS QRIUAEE )
EAEIRRBE < T3l o & — R - UrSTT

(+—15)



8.

AR AV HET RS R OB
WEIHEEL RS A a—)

“ Rk 1 546K (17 @) PEET—IEHESNE (67—, 94)

L

FA VI b RAE )= NEEREIERORESE (3)
AR FEE (AEERYE - Aar ke (F—')
FEHEER - T3Pt & —BRE TS, BILRFETFED
R AAERZ D N AT v 7 ORHERE M _HZBS4- 20 (3)
T i’a’ﬂ: GRIURETER) - il 3 (a—el) - bk B GErEETH
KRR - TR & — R TRIZET - PO

AT
SRR | T S — BT O, WA

. INRITOINT S R ADBRFE

FiE pti @RF XA =),
O EHER : T3eidirk - & — 18R TII5aaT « PRASEET

. NRAY A I NV OBRSE (2)

0K (TR LA,
S« T 5 — T TR - ST

. ATV y MEC LSBT ERICES 5 ATt

Wl % GLIURET SR |
OFfFERE - T3eEdiTE 7 — 8RBT

(f+—16)



-~ @

iR sl o o)
R OH MO S

w108 TBfES=FaT7~>y - Hob—F—hars7X L] OfE

W
W e AR 6

. BNF—A
. TF—hFER

T ) KE

i3

O O O X

M OW

oW ow o ow ¥ oo ow oW
o

=

=
WM OWE

> o ¥ ¥
oM B M m

Wi

Vi

s

:FRR1 51 1A2H8(H) il OR~F%4K3 04
 BIWERRTE (77 /75— 0) s
 BEVWHIEEEAECHE

R IEE L R A e, B LR DR A —
 BWRHFERS, WDELRIEREETS
ERETNFATATEH2003ETEES, BELREHTES
:22F—5448 (588494)

(Z2F—niZHIK, bazs, AX0, BERES)
LA - Ex o BELRSTART ESRTFR
HiEw v OE# : SKILL

PEIE - i . BLRSTARE TR
H{E= v 0OE#H: HSN WEAPON’ S

B A5 BRSBTS EFR

h

®n o om o= o B

HiE= v v OFf . —3XF

g - B - BlLRSTRAETESRTR

HiE= o OB ay s a—F

L3 - B H - B BILRIKREFLESEFR
HEw v OFRH  IRL S=AF—

Ay - fiAE : EILRZABETESSETR
B v DER  PrR—N&a—T 4V TAT—
/hE - T BILRSTARBTERSERKR

BiE~ v OFF : BEREE

LA WTF : BLURSIABRTERSTFR
Hifev o OF#H - «*U.A.D

R - EE : BILRSTAG T¥EmEFR
HIE~v v DEFRR . 8K

SERS - WA BEILRSIHRE L ¥EmEER

BYE~ & OFEHR : KEH]

EE -« BH: BRI TERETR

HEw L DFEH : 2T L

TRHE - MBI - ZH . EILESL KR T EREFLR
BIEY VUV OBERKR : A —TR

L - BA - AR BB KREFTERSEER
BfEv v 0FH  BAR

ANE - TEER - BIR B ILRSERIRE TESSFK
BifEv O :Mebius

M_E - A - (Ligr - 8 LRSI RIREF LR E AR
BE~ v OF - P15

ot - HiD : BLURSI KRS TEREFR
B~ 0% : 8/ Type—H

B - KB BILIR KRS TER SR
Bfgwooro%Ef#H: U, K

EF - 1@ : FBLRIEN LEmEFR
HBE~vDEH : xF.G

=17



2 0 B bk KSE EIWRLEN AR
BiE=v v OER : 5THZ
®wh BN BURSLEN TS &R
AiE~ v O : AMA
® 5 B P BURTELTESSER
BfE=2 v OFRR: CL2K <K
B oh B EE-ER: BLRCELIESEFR
BiE~ O : FREE
(*ElTEERD - ba—A~vr)
8. AAFK

| F A28 (BB EF—r—wi ) ILED1RE2TF—LOAE SR
Hyh—a—hkifE: 90X120cm

<=rDsHE: 10 cmAURN, BRI U131 2 emALUA

REFX : FRY -, BB L—F AL M. RAERES S —T70H 1040

(f+—18)



= B £ 3
Tr1 6453 H 1 9 BHEFE (5 0 FIE)

& ¥ 4 K E&F 4 HEHEZEB A
1 |=xX7A4v - A—FrFv7H W) ¥ 7)1 v 076-422-2578
2 |a—+ 8 WTEF  FE EH 3 076-432-8151
3 [N R ERT ik B= A B 076-468-2727
4 |ZH T I=v A TEN JIF A& =3 0766-20-2366
5 (RE XA a— JHE KH 7E sin 0766-24-5621
6 |ZH XM e OER WA =i 076-455-2525
7 IR X T %M KA W Bt FHF 076-441-1856
8 |SEUT7T AT =% A TN R SeHE gk BH 0766-64-1419
9 |S7ILEETER 7K H B —B R R 076-429-6024
10 | P TEH M —HR Ak Em 076-451-5600
11 | LR FH SFA I OSCHEE 076-475-2125
12 | =RWMETH B B EW B 0766-22-3170
13 |JEEEEX TR i IEfh A B 076-467-3768
14 | B¥b ¥R [1: 3 S ) oL 0766-86-2511
156 | Y K KRB ST KB HEA JilE #k— 0765-54-8030
HER . (3D BLBRE e To30-0866 B LHEFB29 TEL:076-444-5607 (L5f)
WEsE (WFREE) - (5 0 FHE)
K 4 A B & W =Y i
W T | TEETE ¥ O TerET | ErEinRE | LF¥E L | 076-133-5466
I -1 | BRSNS KL 2454 T4+ | 0766-56-7500
e i Fl E | TEREFE 7 —BWE TR | FERIRR | T L | 076-433-5466
Bk S A | TEENRE o —P R T FEWRR | TRHEE | 0766-21-2121
# % w B | TE¥EHFEFY— r B T+ | 0766-21-2121
o 8 | BILKFELER Bh#ds T84 | 076-445-6727
o B s | DT & — Rk AT LR E | TFEE | 0766-21-2121
—o| K W | LESNTe L F —BEGE TR | ERURR T2 | 076-433-5466
o H B | 8 ilEREEE A REE S B} = WML | 076-434-2281
A FH B O | BLKFELFES #H T2+ | 076-445-6714

OFRESE (SEAFEISESEASELRY . 2RA S 245F)
nrER s A (BEME2GEEE~ R 4 F )

2K @A IFB (PR 5 FE~FR 6 £5)

3fE&RE $HE SFA (ERTEE~FR 8 ERE)

ARE&E BHH Ef (FEk 9 FEE~FRR10EE)

52 E HYE B (FHRIEE~TFRIZER)

6RERE BN ER CERISEE~FRI4ER)

TREE A E= (CERISEE~ )

O® [ (50 &)

BE #H— ( OF) AEF - A A0 EMEBEER)

FERAET KRS (& LRSS Tl )

fEIL AR (BIIKZTEBE)

FRENAR (B BLRFIEEERRES S - fEBl=—7 1 x—¥)

MR HEk (SR TR 7 —FTR. ) B ILRET IR R 2B = —7 « % — %)
A (W) L R R P SR R L)

(ff—19 )




(B 1)
(BEVWHRAZEEZET TS Sl ASHIRAE

& ¥ 4
(FXPF4)

ft £ & 4

T, BEFESRUO 7723 VEE
T TEL
FAX:

EHEHEYETE, RBREUCK4A

LROLBVES~AZERLRARET,

Tk # A

& % 4
(FEFT4)

(EnHEzE T8 B

© THEVWHIRAEEZ2ETHE] CREELEEMMEEL TV ET,
cHLAAZREEFAZ 772 VIV RTBEVYWLEY,
cHLAZABRBRAZELZE—-LTIRALEZES Y,
CEFOMAHLRRAIEER~BEALELEE N,
Y LA A5
T930-0866 EILFimMES5 29
(BF) & il W37 i 42 PE 3 8 4%
(BEWHIAEE2BE CHE) BER
TEL O076—444—-5607
FAX 076—444—5630

(f1—20)



¥ T F|IBEVWHREEZTE TS S

T930-0866 EILTEMHES 29
FEAT & F AT (BA) 8 (L VR 397 1 40 pE 3 Bl
Tudxs FHEERRA

BLRTEEWNREF—
tWmEWILHE Eb Eosk
&% wb

RITHFHHE|FH16F3A19H

B R Al AYFHhRe

M EBEREET L. O R O&.




