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Water reuse markets are forecasted to expand rapidly against the background of population growth and urbanization in
emerging and developing countries. When using reclaimed water, it is important to evaluate the health of users, as well as
safety and reliability at the location of use. Membrane technology is indispensable and is widely used; it is a technology in
which Japan is considered to have superiority. Against this background, Technical Committee ISO/TC282 “Water Reuse”
was established in June 2013. Japan is currently the secretariat, and the first General Meeting was held in Tokyo in

January 2014. This report reviews the status of water reuse and related international standardization.
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PM2.5 Measuring Technique and Future Development in Air Quality
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Recently, the Asian countries face environmental pollution with economic

growth. Especially air pollution such as PM2.5 is recognized as transnational
common issues and Asian countries are dealing with the air pollution problem
through intergovernmental cooperation. We describe the features of APDA-375A

and the possibility of combined Analyzer as key to the PM2.5 air pollution.
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Figure 1 APDA-375A
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Feature & Application of Portable Gas Analyzer PG-300 Series

B ERIEY, MEE TR SO LSRELAEEER U R—2T VA XS
HETPG-3001%, 2011 FEICARFEZRIAL TR, WG TLA BEINE WL, LAL
MREOLDGREEEA) R TINAMLVWEVN 72— DITEKICIEZA DS
ENFTECHY, BAERANC TEEICHREEHEMHIEL T2, ERDF—
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KE, BaEREANDLI Y & BE T3, AT, PG-300DEFRDIELE,
R AEEE, BERBRR, 7T -2 aHlli oV TGN S,

T H R

Yusuke DOI

Transportable gas analyzer PG-300 has realized the requests of many
customers and made it possible to conduct measurement in the field conditions
with laboratory precise high spec measurement accuracy. Due to high
measurement accuracy and portability PG-300 continues to increase its sales
not only in Japan, but also all over the world. The conventional portable analyzer
was applied only for measurement of stack gas and exhaust gas from
combustion appliances. However PG-300 shows wide variety of new
applications. It can be applied not only of stack gas measurements, but also for
analysis of fuel cell exhaust gas, measurements in development of new
technologies and many others. In this thesis will be introduced details of PG-300
development, its features and peculiar functions, construction and examples of
application.
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Figure 1 Outlook of PG-200 and PG-300 Series
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Figure 2 Non Dispersive Infrared absorption method
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Table 1  Comparison of Measurement Principles for Oxygen Analyzer
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Figure 4 The Functions of Screen Shot

MY RTITTHERDVTEL LR, BEHKOBY;
TEEZLAZTHLL 2w nd) =— X2 BIE2 TX
720 SDHI— F~NOTF = ZRAFH W ERIC AR Y, WET— %
ZCSVIER TR CTED L) o7z ZOT— 4 %l
T2 LI2E D MEEOTERDEZ %D, Bl ~D
VAL DFEHLIARDPAE LR 572, SDIT— FIZ
(Figure 4)® &9 2R W F v 7 F Y BRFECHi% T — 4% &
L CHIEE A2 RAFCE A X127, BUSCRELIZ X
EhET—FELTSDAI—NIRFETEL LIk o72

SIZEREME 2 e HHERE & L CREREIF R O e 2 47 -
f:o PG-200DBEFEEF 1213605 % LB L L T 7278,
PG-300 CIZBEIEIEH % 1245 30571240 L, Bl T
EAMEH TR 2 5 F CORF BRI 2 FIME L 720 T 7ok
By A~—%AL, kRN EEORE T EEL 721
W2 TORFBRRD 2 CHEHTEC Z LD IEEICIC R -
720 2OENTHT =5 v FI8HIVOFRHR, SDA— F
DT — 5 IRAF, BEFEFRERI ORI X W BRI L EEE
AFELE L 720 if_ HEHHEREED /N 7Ty THEE LT
S BB, e T — 5 OO 72D ST
57+U7ﬁﬁﬁ@§%#k%ﬁblof L b7z,
PG-300CIdfEH SN 57 a7 i EECTEINTE S
LV BH A< A A EEDIZ COFIZLY, EOBR
BTNy 77y TRE Ll e L CTRHFITE 228
Lotz

Readout No.43 November 2014

25



F cature Article | o6 300 770 4 —3 3> conT

TTV r—=vav

BREE HAHRE 73]

+ + + - -
\ \ \ \ \

Eme70—7 ek 0—-7 meEk70—-7 e 0—7 Emek70—-7
o & o ¥ 3 n ¥ n ¥

m he | p he | s | i 1 o he |

X W - - M B o

:':]::_‘J' KLt /NL—% KRL2Ryh KFLot/NL—% KRL2Rybk KL ®Ryb NL>®/NL—% KRLZRyb KL>t/INL—% RLZRyk

£}

B

R

91

£

PG-300 PG-300 PG-300
PG-300 PG-300

PG-300D 3 X7 L iR
PG-3001&H > 7 IVAZIE U725 A5 H sk
AHE9lZ, 7u—7, FLYEKRy M, FL
L —% — B HER, ORI

- BB L) AEAL oy MBI LT

& 452 LA TE L, Figure 5123 A7

2 BT 72k AT SR

5 L7 FIVH AL, ¥ AR E A

5 TWBT, A ML HHHEOER

A b A0, TO—7TY A+ %
BET 2. T IBHIET AR I3 A
40% DK% & ATWASTZD, KL A~
R b E BT E IV T15T fafl
UTETRGEREST S, 72, T8
HIF A A%, BppmDIEFEz L&D

reee e ree PG E DTN B

COIEFRIZ LY S ATRINERA S L %

Figure 5 Sampling Unit

26 | Readout No.43 November 2014



HORIBA Technical Reports

- BRRDFEEFIC BT B BIEEOIREE
- EERER (ENDA) /PGORIEIBILE
- EEICPGEREL. $RBE

TR & FFOMHEE

j PG%RE

I
I
I N=| JdE

Figure 6 Result of measurements at the operating site

BEOREEG LR L0%IET 572010 EIZHIITE
FARI I NN—H N LB T 5. FLY Ry e
BT ERE L CTHERT 22 LIS XD BRERIRE,
fif 77 A% BTN D SO T IBEHIFT A D A7
DREILD E N A T2 2 7 VA Bl 70 i ULERL 2 % 558
WRUMBEHTHILICED, ZELIZREDTREE 25, &
SIC, BTHHBAMHT AL, ASHM D
WERADUREE 20, K= TNH AGHEHIOED S
T, BHRHIOMZEHE<e, EmEHlERO/ Ny 77 v 7
PELTHMPTE S,

RIaBRIER

F K IIFEEFNZ BT, PG-3000FEZERERZ 1T -7,
HHHIEFREND A-5000%% 3% & LTV A8 C, i
HI5EHE L PG-300D B 2 i L, 52 EOMGE % %
fiti L 72, Figure 612 BellE o> 71— Ll i, 5
%R o RO 7 & DRSEED B 1) PG-3000H]
SERT O T b HIEATEE L\ SO, Th, il ek s
EEFE R e R TR R L 2, FE3RERD 5 HPG-300
ASEGTHIE RS & FSEEREA A L L2 FHAERECTE /o,
F 72, PG-300DHEN 4 % A 2> Ll el 2 i CLLillE 3%
FOEL N, 7)) TR TOREE S T HET
B, I TVEERDT ADWAEH L7 IREET D
Y IIWHIED T REZ e o720, Bia P TV 7R A v
NCHEIE 24T ) 2 s lIE DS T REL S e o 720 &, e
xRNy 7Ty T MR ESTRETH D 2 L ATFEEE
FRERIZ L DHIBHL 726

iR N S e A
EEA ;
PGEHRE |
I?/ Primary Filier
” - Heaged Tube
(EEB =

EiAIE R

T —————— [

77— 36
TV — 3y DO—ERENT S

KEERARHEMTORIE
KRR B O R ASHE E LS, KIERREED
OREEBII—E > T b, RERREER Y X7 4
[ ZIIREL R C oA L 728 FIH 9 A 72012 N —F 255k
BEINTVED, SON—FOFHIiD 72012, 7N—FHF
A ADNOx, SOz, CO, COs, O:DMENVEER DL, T
DFHl D72 121ZPG-300% 58 T b 1) i .72 ¥ 1E T,
IN—FHEI A DA BB 72 o720 72, PRBESS
PRCEN T TN H AHFIZCOR ALK EDEETAHZ
LB, ERFEEOREFTOFITH o/ NV a=7
K TIZCOR ALK FE D B L IEHE RMENTE Rdo
720 WS v SV OBEFEFHI LY, AT AL L8
BT B L CMEDTTREL 221, LW REE e T —
YREHIEDTED, ZO LX) ICKERBEELTO
HEZ RO L TRBEBORECHEEH D012
PG-3002E &GRS LT 5,

N FT AFEETOAE
AT IR0, TR A 584 L 7R FIH L7234
FYAFEBIZBNTHR—=F T IVH A5 Hrathsig S
TWho AT 25T A7 L CTld(Figure 7) TR
FNC, FEE BT IRTHRNHAY Y2 L =
ANF =L L CHHT 270D ER, 27 v ikiEeg
7 EOQFE T2 1T ) o ZEIEAETIEAI60% DCHD %S

Readout No.43 November 2014

77



F cature Article | o6 300 770 47— 3 3> conT

TITV r—=vav

SEEE  FEZY

ZH — .
ER R—2TIVH A3 HRE
PG-300Series

INA F H ZDEHIE LA D
CH./CO./O.DII5HHA N FIRE

RN W TOA 5 RBOMES
ZAL 2o T CICHER TR

BCH4 100% % CHIEFAE

% BEE X 4> ORMEEIRS A,
5
E

X8 iRkE

Figure 7 Application for Biomass

L, Ay ViR T, 1ZIF100%DCH A A L 72 5
CHEMEHEIL72PG-300% 22 LT, #hEho
RA Y MITHAGR) OREPEETETN D052 T
WHIET A ENTED, ZOIHNINA T AKEICE
WTHHEREHE N TV 5,

BHYIC

S Re, EBOF BN DWW TR 7z, PG-30013 2 155
[FERAIE T BE R — & TV A AT ETE L ClEN 2 AR
&, =W —TL ) —LiRex A L EBETHLEH
AL TS, SEREAV B THALTIHE, #ir/ck
B g o—h & 7 2 FE MR L T b,

T3 i

Yusuke DOI

RS 8 55 AR
EERE KRE—VAF T4

28 | Readout No.43 November 2014



Feature Article

TV Ir—a v

HIFEIE7 ) —> 3> [H-1Link] &
727 NERDREE

Establishment of the Application Business for Maintenances with a Cloud Net Work

HEEEIE 7 7 ) — > 3 > [H-1LInk1E, TERICH D > 7= fHINMl1E % BEE 12
RTTBKEHDT TV -2 3> Thd, KEBEHIMERAAECLEREHKDZ
BZ1ETHB—A, AL T BERIEAMARE » S #GERY L TR E
PHEREL LGS TE o ZOMBEERD =D > TIVEKEET & EIFIERIC
LBPCT TV r—2 3> DEFRTHIFEIR(ERDRZRIL | 2 B8 L, HHMEX
DRRUPD - DHESRE LT, FRAL TIES $FH D SKEETD:EA TIES
3 & IH-1LINK TIRE L /=0 £7=, H-1LiINkEKEEtD X v hT—2 & L TER
LTI RS —EXEFERATAZ LR, BEIXMNCHKBEADEELSDH
IEEICHENTH 5, RFETIE, KBTI, H-1LInkE 7T RIEADEZIZ DL
TEFAT %,

HH &5

Hiroshi KANDA

The “H-1Link” that | proposed and designed changes water quality instrument
business from unit sales to the total service. HORIBA supplied a product to each
customer by each contract. The amount of sales is limited to a narrow band. It
was necessary to make a new approach to a potential customer with a new
solution about maintenance and system control. The paper describes my
presentation of new wireless application with “H-1Link” and some major
companies accepted our proposal to achieve a remote service with cloud
networks.
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Ammonia Nitrogen Monitor HC-200NH
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Hiroaki MURAKAMI

Because the electric power for the air blower to be used for the aeration tank on
sewage plant is large, an adequate blower control with ammonia nitrogen
concentration is expected. The ion electrode method enables continuous
measurement. However the instability of the ion electrode method often is an
issue for applying the process control. The cause of the instability is that the
inner solution of ion electrode is diluted. The control of the osmotic pressure of
the inner solution prevents diluting inner solution. The prototype was installed in
a sewage water plant for a long term stability test and stable measurement was
confirmed.
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Table 1 Measurement methods of ammonia nitrogen

Name Merits

Demerits

Reagents are not necessary.

lon electrode method .
Good for real time measurement.

Short interval of replacement. Unsteadiness of sensor.

Spectrometric method

(IS K 0400-42-60) Few of interference influences.

Coloring reagents are necessary. Waste liquid treatment are necessary.
Real time measurement is difficult.

Potentiometric method

(IS K 0400-42-80) Few of interference influences.

Alkalinizing reagents are necessary. Waste liquid treatment are necessary.
Real time measurement is difficult.
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Figure 3 Voltage change of two type sensor immersed in 40 deg C test
solution. 4 is without adjustment and [] is with adjustment.

Error bar shows maximum and minimum values of n = 10
Sensors.
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Figure 4 Response of HC-200NH in standard solutions (1 mg-N/L and
10 mg-N/L)

Figure 5 Field test on sewerage bureau of Tokyo Metropolitan
Government
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Figure 6 Field test data on sewerage bureau of Tokyo Metropolitan
Government
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Analysis of the Chromophoic Dissolved Organic Matter in Process Water
by EEMs and PARAFAC
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T-HEMEED R E R OMEXAIEZE L THUVL S N 3SUVAEPARAFACHE
MiERE D& E T o7

na &2

Yoshihiko KAWAGUCHI

NS L&

Reiji KOJIMA

In sewage and industrial wastewater treatment facilities, monitoring the
concentration of organic material is important for operation and maintenance.
However, total organic carbon in the waste water is the same, that there is a
difference in the water quality after the process has been known. For the reason,
understand the prevalence and component group constituting dissolved organic
matter (DOM) is important. In this study, we were measured Chromophoric
dissolved organic matter using three dimension excitation-emission matrix and
Parallel factor analysis method, and analyze the behavior of each component
group in wastewater treatment process using a membrane bioreactor method.
And we were compared with PARAFAC analysis results and SUVA which is
used as a relative indicator of biological degradable organic flame.
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Figure 2 Excitation-emission matrix of a point where the Kamo-river and
Katsura-river intersect.
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Figure 3 Schematic of test plant and sampling point (Excitation-Emission matrixes of each sample)
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Figure 4 Result of Parallel Factor Analysis
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Figure 5 Comparison of contributing rate at each processes(First system)
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Figure 6 The relationship between CODCr and SUVA
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Introduction of Oil Measurement Applications using Oil Content Analyzer

HIEZC—RBICAHWS N TV BB TH Y AFEDEENCRRIRTH D, £ 77,
HEBNCFIET 27-0ImEEHE - BET I EIIDETH D, EIHHIERR
T3, MR ERRITHE T3 ThMREERGE - ERICAETZ580E
EETOCMA-5001) — X, OCMA-550 ) =X %54 >F v LT3, &
BCIhMEERTEDER - EEMZRN DD, JhfH DOt EOCMA-550
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Y, KAROBICEY))) 26, HEEFEORE P FREEMEEIRNE DrR
EISDWTEFHRICERRL § %o

=R TR

Ryota KOSAKA

FRE A

Yuji NISHIO

Oil is a commonly used material which is essential for mankind’s activity. Thus,
it is necessary to measure and control oil content for its effective use. HORIBA’s
OCMA-500 series and OCMA-550 series have achieved easy and accurate
measurements by extracting oil to a solvent. In this article, we introduce some
applications of oil extraction and measurement using OCMA-550 series,
discussing the significance of each case. Specifically four difficult samples that
require special technique for the extraction, which are oil in soil, residual oil on
metal parts after being cut, residual oil on surgical instruments and oil in rice
(rice balls from a store), are shown with detailed explanation regarding the
setting of extraction time and removal of detergent-like substances.

LIS

NIEEDKE IR A& A SR 572002, KE 2 JI5E -
BT LILIEETHL, KEOWUEIHH & L CpH,
bl R 2k = (COD), B F (DO), WL E%
COBERDEIEL, &2 NZDONTEEA W iR DT
ENTWBD, M OFHINZK EIHATR DY) &bk

B X o CHILELZ: LICIEMECHIE R 55 2 L3 EEL v,
MXAEFEOHSWAEFTCHHASNTEY, NEOEE)
WARIROWETHHIZH 0 hb 5§, FIFTEEENL
EHIC X B GET &R I Lot v, (i S F T
REZ KB IR DB 215472 T DA TEDS
THEY~NOZEL B, ERERAORIEICED D, ZD7
B, MM EIE - AT LRFIRIE G 4k 2 8B 35 2
CRWETHY), ZOZ LIFHERBRER AT 1D

Table 1 Bhibo
Model OCMA-500 | OCMA-505 | OCMA-550 | OCMA-555
B S-316 b a0 bl HORIBAZ )V — 7 Cldir &% i - IEfEICHE TS
Extraction | Automatic | Automatic o::l:rr:tj?oln O':)’I:rr:tjz)ln B IREFFOCMA-500 ) — X% 54 »F v 7L T\»
Country | o (oo Mainly Overseas Mainly % (Table 1) ZEEIZHEAKZEA T 57215 THEK P O
of sale Japan Japan SRR IS S L ST E B, F72 1S 72D

*.--sold in Japan and China.
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Figure 1 OCMA-550 series

DOEFEHEZ3SOILUTICHZET Y= 7ax %
FEH L 72 ERBRSE 122 S LW OCMA-5503 1) — X % #Li,
{bL7z(Figure 1)o F1Z HARE AN A B
H-997% F\v27-20CMA-555, EHAaT1213S-316% HIv 72
OCMA-550% 514 »F+ v 7L T\vb, OCMA-550> 1) —
A,y TN EEE FEICHYET 5 2 & CHEEEICm
AL, A S A M e VIS A
IRk LEZ TR )0 LA L, a3 2B
B DENEL DD KFaTlE, OCMA-5503 1) — X%
vy, 3oy, BB OEEM, FEEe RIS
L7295, Eih CRICAH o L7235 ol % 4772 - 72451
AL, B E IOV TR fF T %o

TigFR D OAIE

BE
HI) VALY Y FOFHTIE, &> 7 RiE» Skl
12 N KRB IIEH D RIEE 25 2 DB %o THIC
L BRI RS FEORT G Tla R WS, PR 184
BB D NGRS SR A R4 v hsgsFans?,
F72, —EBOEBETIE, VY v AY R nor-H%
AT OO T AT Z FEMN T T D, 20 L9
(2, OB T A ERRIEE T ) OOoH Do — ik
BN S OWIEICIE, KT RA F AL =
HAZT< N7 A (GC-FID#E:), EEH:(/ V<A

Table 2 The example of the oil measurement technigue in soil.

FHHIE), ARIMRIGE (IR 39 %o & THEOFs
E#x/R$ (Table 2). o EEH(OLT, OCMA £ELH)
THOWTW DRI, KR KR EIRE )RR
534 um~35 um®HFRIMRIE FIH L il % 2 =
TLFETH L. SOFHL, MY b e o 723
FOXBIATERNLOD, HIRIEAEE, 7—5 D
FLATD ICH AR E S 20, RIBEEIENL TV
HTHMTH %,

i % EDFIE
THUZ, - oMb, HEICHAY, KirESE D,
ZD720, W LERIEORS, TER OB LAY
PREEEAERZ R L CH Y TR~y a 1L
L, IEFEICHD 2T CE R W e DD, 22T, A%
YDA BT 5 72O TR E IV 5o HEATRh A
L, A4 DK G EAT AMEE Wb 0T
HY, KD L) LEIRDPIAFFTE S,

BB TH ISPV T 3 AT AED

2T %o

- IKIE LB O E ) RS 5,

KB DR 5D <o

 IKIBIEEEDEH S 2 D% o
BRI R R 2 5Tk e LT, s flihiEEo
BRZ, Y 7V EE SN2 TR AR RIS 5 2
ETIVIVY a bR E IEMER M O 2SI RE & 72
o F72, MR IR EIEKEEZEIEL, MEofufl
IR Z A 82 Balkg DL 2 & T, X0 IEfEZ
AT REE 72 50 C DR, BEFET S faf AR K DRI
DS IN TRV EDHER SN TN,

EEDOAIES
TEHGg SN TV E LT, TTIROERELICBEM
—Em N L7z 3R Tz, 130 S Ol o4l
1224720, Figure 202789 FllEZ V720 TIEDFE T - T
WALEEL HOP LD THhLIMHICHWS Z L8
BEFE L, Fo, T a ALl TELRE O 5 BEDSK
BB AE, ISV A IEE RS T, & L ATmtE
BEORZERT L THRT LT LN TE L, 2B, HEL

Measurement
time

Advantage

Fault

Hydrogen flame ionization gas

chromatograph (GC-FID) 30 min.

Distinction of the grade of crude
by a carbon number is possible.

Knowledge is required to read data.
A hydrogen cylinder is required.

Extractive substance in normal-hexane 2 hours~

Regulating method (JIS)

Detection of volatile oil is impossible

Infrared absorption spectrophotometry 3 min.~

Operation is simple.

Distinction of a grade of crude is impossible.
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1 0.5 g of the leaf soil which about 1.7 mg of B heavy oil is added, 25 mL of

| solvents and 25 mL of saturation salt solutions are put into a 50-ml tube.
<>

2. ( It is shook strongly for 1 minute. ]

e

After waiting for layer separation for several minutes, only the layer of

3. |an upside saturation salt solution is discarded and 25 mL of saturation

salt solutions are newly added.

<=

4. ( Procedures 2 and 3 are repeated twice (a total of 3 times). ]
e

5. ( Liquid is poured and filtered in hydrophobic filter paper. ]
S

6. ( It is measured by introducing filtrate into OCMA. ]

Figure 2 Operation flow of measurement of the oil in soil

Xf5 e LT, BEMZRML 2 WIEIE+Z iz JllED
k7% Figure 312, I E#E R % Table 312777

OCMATO DAL, 1.7 mgOBEIMZIRML 72138
ORIEREFRIL, ZNZIHILT mg/L(A) £#970 mg/L(B)
THolzo INHETIENS gz IZE&EINLMTEE
ZFNENFIE L7455, #9040 mg(A) £#1.8 mg/L(B)
TH o720 TNHFEFIT mg/L(A) 70 mg/L(B) &
R AL, BEMEZRMUZZERE LR 2
L2 HEICX BT 5 EATTE, S5, IRML72B
M= 2 (p) Table 3R L 720 BEIMOER
TR 23R (p)13H80~90% TH v, 457
AT 2 T 5o BEIE N2 TR WG+ Cilis
ARSI BHE LT, BT OFE L o7z B3 -
BRICE TN CWEAIE S b eE 2z b

Figure 3 Example of extraction of the oil in soil.

Table 3 The measurement result of the oil extracted from soil.

bo TO LT, WA IREFFOCMATOMEIZ L >Th
BPZE EN LM ORENTE, T/lTiHEsn:
THEEAKGT LD TE G T, W HIE % B
fEFT DSR2 TV E FIWTIT) 28T, 154D
JRRE 2o TV B EFTORFED TEHEEZ b5,

DI ERD OAIE

BE=

VAR, BT EBACYIENC & 5 & Ran At 2 L 72551
FOEHIZOCMAN L L HWHEINS K127 o720 YIH
Mo S, £E 7% E OB LAAT OB, B
i, wHEIO7- oI S, SIENIN T Z O Y-
Thbo —F TUIHRMARMITES &, 5L - Bk
U, B CIIMEOFR E V572 b T T IO %S
5728, THOBEE TSR R TH 5o gD
S DOFRE IR AT 2 LT, FREYIEImI R
TN T TN RIRIC LD TE S, T2, PiF L
BETHWONLBREFRDOHIEZ AL LA TE, P
WS DIRIEL § 5 2 LS TE D, OCMAIZL S
TRE L, R R RAE S A 72T Tl 2 il
TE b BAED D CTETH 5720, OCMAIZ L D5
B HENT 777 VRS = Re )00 b, &
CCARHEITIL, TR SRR AT OMEFF
VT, ZOMEDEFRER N ZHINT %,

*1: Whatman# A#tNo.2200-125

% EDFIE
A: U, EFHAEEEDNOTRRBDSEE

H-997% W 25618, HE LT Wz, INED572fF
ERUIEEHVD ZEHEFE LV, PTFEZ i BIARHR
DEAL, — T HF O AR AR DN L > T
HT 2720 RGP F L A ENEER SR %
PTFEBZAEZRII WL, H-997% %\ ES-316% A A1) &~
F—%HWCEE, Hmdli el lBZES Y, BWHT
% (Figure 4a).

Extraction object S-316 H-997
Soil extract : Measured value (mg/L) 17.7 16.4 A
The amount of oil in the soil 0.5 g : Calculated value (mg) 0.44 0.41 A=A/ (1000/25)
Soil extract which 1.7 mg of B heavy oil is added : Measured value (mg/L) 77.6 69.4 B
The amount of oil in the soil 0.5 g which 1.7 mg of B heavy oil is added : Calculated value (mg) 1.94 1.74 B'=B/(1000/25)
The extraction rate (p ) over B heavy oil addition (%) 88.09 77.94 po=(B—A)/1.7
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Figure 4 The example of oil extraction of parts (a) and the cut parts (b)

RN, BRI EEICL > TIE RS
728, MOIRESETEDLSWT—EDEEIRS
WaETAND B AR DB RO IR S8, BT%
AREDIOIEETHDONEF L\, RIEAERED 5 F D
IREFHI i L CHlRRE ] 2 B 3 % o SNSRI A3 D20 %
Bk, BE WA 1I~-30RERS3 52 LT, MR
HRMET A ENTE D, 72721, H997TI AL E L
ERELRLT WD, REFEL LS WE)IEEL Y
BTH D, MHEOBHGARHI SN 2R EBEEN 56
WX, BT R TR LR S K L H — A
AR TRFFRE © 8 um) & 7T A& FvChids
SRR

IR, BERER OARE IV TRIET %0 KO0 EE
N2 &, REHARTIIKRG T Anhnizd, f8EE 252
ENB Do AEHAEISBE W 2 2T 5613, FHERD
RO E WIS L DA ITH) Z L TIREEZRS T L
MW TED, OCMA-550 ) — XD, HERD IR
& 7z & FREO FNETHRIE A AT ) o BKIETR, T
HIE OB BEEEL 2 W CREONERD 5 \W»E, vodt
W Z T IAT o 72 RISE T 5o WEMHEHRALIL, mg/
PC (PC=piece : #hihlffld 720 oo &) % FlWAON)s
EFLVy,

B : XBDEADHZE

KBIEBEROM A, AUIHRICAN D ZEATELR Y, L7
5T, PTFEEDEDZE ML — 7 EI2H 3R 2w
N, FTE R OEBRZ AN ECZ Il Lo Tilisr &
3 %0 1RICIZimt 2 LW ZIR O 41, BmliES
VESER MRV S, 72721, H99TIHETE L e\ 7200, 18
SEPLREEHINENTOMEEN LT LV, Z
DHEDOFNAZL, NELDER SR & FRRIRE 21T ) o
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Table 4 The remains oil measurement result of the parts
by OCMA-550 and OCMA-555.

S-316 H-997
Washing parts (mg/PC) 0.0 0.1
Not washing parts (mg/PC) 2.0 3.0

EHIL -2 EERGRIC & 2 REEDAIE S
EIEOYIEIERHEOCMA-550, £ OCMAS55% v >Cilll
5E L ChDo P HEADEIEE G & REF OB T imT
%3PCY OPTFERZ#3 12V, 100 mL$0S-3167AHE,
H-997##% £ X, Figure 4b?D X9 IZHFH L7z, D,
IBRFRR I S CTRBLE Lz 2B, T EAOER
DWW RS A E VT2 1772 5 720 OCMA-
550, OCMA-555% ¥ 10 & 1°200 mg//DBE M, OCBik
EIEREYPE A TENZIURIEL, B2 E L7
R xTable 4R T CORFE LD, OCMA-B5I1ZR L
T, T EOTBMOB A, 0.1 mg/PCTHLDIIHIL,
FUEFOH L3 mg/PCTH o720 TOLHITPEF S
TV e REFOERDOZEAHS 2 TH Y, OCMA
IOV OIERIZE HTH %,

%2 : Isooctane : Cetane : Benzene=3: 3 : 20IREW

EERELEDFREDAE

BE
B ADEE R EIII A O R IR, RS2 53
bo REFTOMMEPMENIETEINTRDA, X ADIHD
Rty e EO—HOEFEZESFRHENS
i b. INOEBAMT Y6, il - R - 52
TR TRREREDUED D), i ROFEEEHIBEO
EOL LTI EES VSN REiTIE, HHED
EHAIE L CEE RSB O IREORIEEHIZOWT
T %0

A EDOFIE
TN, EOBEEOTINEE FETH 5, P - B
CHR TR R AR R O—E A K EY, PTFEZR Y
DELIAND B EAE 2 ARV, H-997%
I H\ES-3167AEZ A AT ) U ¥ — R HWTIEX, &
o B 2 iRE S, BT 5 BARDIEE 51
IR S 50 TRIRDBHE G5 680, IENDSH L VW&
2L, BT 2R BEET HO0E F L\, RIANHTE
g7 & [AI R DO IF A L CHER R 2 502 3 %0 FlHIC
RIS B3 A, BE I 2 1~ R 2 2 &
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Figure 5 The example of immersion of the edge of a cutter (a) and
tweezers (b)

T, R 2 5T 5 2 LAV TE B IEIL, BBELTEE
DY E ERFRI AR O A% IV TIRIES %0 K55
NaEns e, AR CIIRGE VR WD, (8%
E DT LD Do BEEROTEBEENL, FEHE IS8
B AT B AL, B AR OB IR X 2 0B
AT TETRER WO T I LN TE D, KIER, flihiE
DE R W CTEBEONERS 5\ L, L oIEpEn
AT 72 RICHIE T B

KEOBEIEBH
EgmERE L LTy N ey —DNE W, Z
NZNOCMA-5502 OCMAS55 CTORIEBIZ N 5o
Yoty MO Y 7 —DNDE2R% FHWTIRA % YT
L7z IR N DRHFR O & L TH 2o FLE
NS THREIH A OB & Rt O 2 €N ENPTFE
BEFIZWIL, £ 412100 mLaS-316, H-997% 1 &,
Figure 5a, 5b® &) |2 L 720 €Dk, #1205 R
i S CEELE L7zo OCMA-550, OCMA-555% ¥ 1
K200 mg/LOBEH, OCBHEWEIZTZENEIUKIEL,
oty hehy s —HOREEHE L 7-4GF 4 Table 5
|29, Table 50 X912, Bk L 720 DI 2 S
NP olzDITR L, REFOE Ly M v 5 —H
X, #12193.0 mg/LE6.0 mg/LE/RL7ze 2DE)
[ N RN B oY M QUVRVAE 2l b QT 1 /B i R (BN
Vo Ko T, MM IRE R RS 5 2 L TER L OGS
EEHIZ T WL ENRNTE D, EEMRBICEST,

Table 5 The cleanliness measurement result
when OCMA-550 and OCMA-555 are used

With With

Washing | no washing
Tweezers : Extract by S-316 (mg/L) 0.0 93.0
The amount of oil adhering to tweezers. (mg) 0.0 9.3
Cutter edge : Extract by H-997 (mg/L) 0.0 6.0
The amount of oil adhering to a cutter edge. (mg) 0.0 0.6

Table 6 The ingredient of polished rice.(Per 100g)

Moisture 60.0 g
Protein 25¢g
Lipid 03g
Carbohydrate 371 g
Ash 0.1g

FRAIE 2BV T RO s - FEF R 2 OIS
RAEHBICOHWSEZ L TERLEZBND,

KICHEL 2BDDRIE

BE

A== =7y METHIM SN TV LIFEO THRH
IZE DI, REEEIC AR I E N TV 5505
bo HRMEINZ TIRENT 5 2 & C, Lk TR CIREFE
DRKH R BRI IAETHILEE, #iET 100
T R/EEM RN LSRRI T VL LK
W OWEZ SRR D 5o T2, VRO, A - £/
V- O % L35, L, ERMmEREIINZS
EERDEALT 2720, RIE L EIEI B 2088
HDHH, WIKITTFNTLEH 720, MEEEOHTHEH
HOWBEEARTE, IRE EDSVICATHVEL LI LD H -
720 T, KRRUAHE LM g ENE x24T ) 2 &
T, W) 7ZmO B HMARER O KK A7 L T B0
ENDMERT HZENTE S,

% E DOFIE
— W12, BRHE R RIIBEARD S CFH SN, FH
KDHAR % Table 61273 P WEEKRIZ AL, ¥
VNI EREET DIz, TN HEREY &Kk O

1 1 g of the rice ball which were purchased, 25 mL of solvents and 25 mL of
' saturation salt solutions are put into a 50-mL tube.

0
2. ( The 50-ml tube is turned upside down (100 times). ]

f

After waiting for layer separation for several minutes, only t
3. he layer of an upside saturation salt solution is discarded and
25 mL of saturation salt solutions are newly added.

e

4. ( Procedures 2 and 3 are repeated twice (a total of 3 times). ]
v

5. ( Liquid is poured and filtered in hydrophobic filter paper. ]
-

0. ( It is measured by introducing filtrate into OCMA. ]

Figure 6 Operation flow of measurement of the oil in rice.
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Table 7 The measurement result of the oil extracted from the grain of rice.

The candidate for extraction S-316 H-997
Polished-rice extract : Measured value (mg/L) 20.4 22.1 ©
The amount of oil in 1 g of the polished rice : Calculated value. (mg) 0.51 0.55 C’=C/(1000/25)
rice-ball extract : Measured value (mg/L) 119 144 D
The amount of oil in 1 g of the rice ball : Calculated value.(mg/g) 2.98 3.60 D'=D/(1000/25)

GrOBFIIN & o THEEA O OB E SN,
Z 2T, H3EAh oM R & Rk, SaAT TR & AN
LT 2479,

KD RIEBH
HWOMNE L TN E L TRA—/3—<—7 v N THEA
L7zBIZE)OKFZFNT, TSN TWABIZENIC
EOREMD P EINTOEDEHERT S, BIZED A
SOOI 24721, Figure 61273 FNEE v 720

FME21E, TRIERIEIC L > TR ZBHIEL 2720 Th
D, WL IR A TEIWT 2\ (S IREIE 3 A3l 3ok
REREOMTTH Y, KR ZBIET L 0BT\, 4B,
st G e UC, (a3 L 72 Fk & vz,
M5EIZ1IZOCMA-550, OCMA-555% ¥ 11 35 £ U°200mg/
LOBHEI, OCBRAEEN DI T2 IURIE
L CTHW, i okk+ % Figure 712, HIER R %
Table 7127553

OCMA TOREFEREZTCIS, FIKFE2IEBIZEN] gb 7
DICEENDMTEDEIHE L7 TOEBRIZEY, BEAL
7eBIZEDITIIEAAL g4720#93~3.6 mgDils M7
LT ZElbh oz, FRIZHDMG &I T
A, SHIUIFRICE FNAMARE(N) 7)) F, B&RE
BN EDbDEEZOLND, T72, IR AL 0E
WX o T, S316% W /2856 L H-997% V7254 T
TR T > T o THUIIMAEIZ X THIiH R
BpoTnbzd, LAIY Y I IICEENLMTED
INTOERFHNEUANWER 2 R TE OB L 510
Thbo ZOL)IZ, W EEFFOCMATOHIEIZ L -
T, MIROBIZE DI DRINES I TN D Z EHHERE
T&7zo AU, ZFFLOFUEN T OMED TR TH L. 2D
g, RFLICRIAN 5 F TR A TR ER 1T
I LLED XAz, A& EFN A0 EOMIEIS
OCMA%Z WL ZEATTE, BmOIMG OIS 1T HE
THhHEEZ b
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Aqueous solution layer |

Sample layer

Solvent layer

Figure 7 Example of extraction of the oil from rice.
BbHIC

B X 9IZOCMAZ F W/ RFEM 2 H G2, HE
DARA Y ML DRI L7z MU S ATHPRIESYS,
INA TR TR, NG AN KO E R £ % < DRlE
H&ED S B0 OCMALK, fEIRIREE DT HIED TS
57280, $72F1ET TV = ar bbb oL Ebhs,
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Hel ) % 2 ETA L THMBRBETREO—IRIIHF FIZTE
NN TH Do
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Design Method of PID Compensator by Internal Model Control

HRXFBE Y EAWAEYZAT7O-O2 FA—F(MFC)IE, FEHEEICH T
537OCXHZADFNEFET 2-DILLZITANSKTWS, FHLLFE
ARENEFTE, X—Ty MHEEVER LS LR AL, TOEIHTIDS
REREBISEEEBEMEER LT 2EN/MFCICKO 53, RELEDS
WAL EEBRL, P OMFCOEERFIC—TEDBE M EMIFT 27201, MFCD
FIHREEIPEE L 4D, AETIE, REETIVEIEZ BV -FIER0DEE
FEREREL, EBRERICHEDE, BREFEOFARMEERT,

K B2

Atsushi IEKI

Mass Flow Controllers (MFC) using thermal flow sensors are widely accepted to
control process gas flow in the semiconductor industry. New semiconductor
fabrication techniques require faster response of process gas as well as
improved response repeatability to reduce manufacturing costs and improve
yield. In order to achieve fast response and maintain a constant performance of
response among MFC products in a production, MFC controller design is critical.
This paper proposes a control design method using Internal Model Control.
Experimental results show the effectiveness of the proposed method.

b2 TEFLVRERIHZELZENTEL K
FaCIENERE 7Vl (Internal model control, LLF
IMC) D& EHEP 2 W L, B0\ HImee 2 245, M

[EUBIC

HLERBLE S O AT, TOY AT AR IR

D AR AT A EEREMER TH DL LR E R,
B, PERTNA ADWHLRBERFDO AN —T > D
[ Lo7z, 7O AT ARG VR OFRA D  MFCOIEE & SEii %

bo 72, FHEARBLEFE DAL /NS T H72012, 3

EBEHOMEISEDEE /NS T EUEPH D X AT
O—a» hu—7(Mass Flow Controller, L' MFC)
WZEDR SN D EHIEMEREE LT, iEOEEINE &2
ERMOMAREZINZ 5 2 EPEERFMNERE 2> T
Wb,

FERIEZ 1T 720, MECOHI#IZRIE 7 1 — K3y 7
HORERTHET, KSR TV APIDHAE M %
BEHL T\, TLEOREHIGE & R O E A% 3]
R BI2ON, Br A > By rA v, WorrA v &

MFCORE & BE & it
MECO L2 1# 1 % Figure 112777

CITREBRFHEL Y EEND, LY TES T
O 27 A E R L 2 WSS XD, i AT win
FEOR A A ERiimt v B L ZZMFCIZDWw
TRd o MFCOfERE L TR VY - @ik T
IEPURLLT N4 23R), GREdlfE, V7, [R5
B0 Lo T 5B, 7Y A AldInletfll X A i, #h
AiiEt v L) HAREDFHI SN S, /N1 78U,
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Piezo valve

Thermal flow sensor

Bypass

Inlet QOutlet

Figure 1 MFC internal structure.

B E 2 TIRN D iR Z —E RIS 2 4%
Meh§ 5. BEREISN§LERREZFIZTH720,
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XD EAIEITHIE L 72MFCAS SR SN b, MECO3#
FEINEEEOBIZFigure 21271890 AT v T IR &
BWEROF —N—Y - EFET VY- a— &
THHEDTEM S L5,

BARELTOETIV

BAME L S, BRESURE BV, AT L A&
DEMENZ TN L TARDIRE S A OB b EmA S E &
FEZERIT 50 NA R L Y FEHO R THF SN
7o 7R AT A miiEma 5Hll S 5o A AN A
I A EWRE (T o N—T ary 77 7 7 —) 3G
Wlelz0, I AN X BT HET, KRAE
NTCWBEHLDIOTH S,

?&ﬁ(ﬁ%’k y%@)\ﬂjjj]aﬁﬁ@#éj‘:‘[éci, “k y%@&%[(sem
INEDWRER % Tk L7-k %, Equation 1014210
(EERH Poon(s) TR ENTE B,

KSE?Z
Tenst+1
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Figure 2 Step response conditions for MFC.

FREHE/NILVTDETIV
R VT OH RO, Yo7 7 F T —FN
NTHdb ETS Ay ZIZHINT AEEICL->TE
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CRITERION D500 — X

Technology for Supporting Cutting-Edge Processes
CRITERION D500 Series
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Kazuya SHAKUDO

Recently, high performance gas supply system is required with the
miniaturization of semiconductor process and a large diameter of the wafer. We
have developed pressure-based mass flow control module D500. D500 has
adopted a differential pressure flow measurement system in the laminar viscous
flow rate range of the flow rate measurement unit. Therefore, it is possible to
flow control in a wide range and flow measurement with high accuracy. Also,
D500 has G-LIFE function to diagnose a change in the flow rate of process gas.
It is possible to check during the process. And it is possible to minimize scrap of
the semiconductor wafer due to the failure of the mass flow control module.
Mass flow control module with G-LIFE performance required for the next
generation process is completed.
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Critical point

}

/ The resolution in the low flow-rate region is

better than that in the high flow-rate region.
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Figure 5 Nonlinear characteristics diagram
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Figure 7 Diagnosis method for G-LIFE
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MV-2000 Series
High Efficiency Mixed Injection
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The recent semiconductor manufacturing process carries out correspondence
by miniaturization of the device structure and the new development of materials.
In addition, aiming at productivity improvement, examination toward becoming it
goes ahead the large diameter to a 450mm wafer. With these trends, it goes to
improvement that diversification and large flow rate in the liquid material used
for semiconductor production. As a market demand to a vaporizer, there are big
flow quantity vaporization, low temperature vaporization, reduction of the carrier
gas flow rate to use. This report introduce about high efficiency mixed injection
“MV-2000” that largely improved vaporization performance in comparison with a
product conventionally in order to meet market needs.

‘i [/ &) ‘: Baking Method Vaporization Gas p
UTAE, PR B | A SN AR EHZ BV TSR L -l
ERRALDHEA TV % o WA B OLZALHAG 1, g el

ARSI, N7 7T N=F 2 7 RO3T

IZKBITE S (Figure 1)o MV — 3, EHESUL Direct Vaporization

S L, PR RS CHGEL, = AHA Y MEC Method

TEBESLSEHEHET 2 TR CTH 5, EHEATR

DAYy LT, NTY 7B, R=F 7 AL —

e, a2y M A XTHY, FHEIROKIKS, T2

N YHIRETH Do — 7, ML LTI, kA

BRI X A RO O AR PAZE, a2 MR A AW Bubbling Method

2 ORI ROSALRA AR TH D% EOREL D 2, carrces - B

F 7z, AAEOFHER T B HEE A AL

X AERE L CUd, IRO4EIZEH SN, 7/* I!iqﬁidk/l'.f';nerial
OB OB RIIHI O 720 D— B OIKIR 5L

Thermostat Chamber

Carrier Gasp =

Waporization Gas p

Figure 1 Three vaporization method
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Testpieces
-MV-1000(Existing model)
- MV-2000(New model)
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Figure 5 Temperature distribution in vaporizer
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Figure 6 TEOS vaporization test flow
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Figure 7 TEOS vaporization result
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Table 1 Summary of TEOS vaporization
Test condition results
TEOS Carrier He | Main temp. | Vaporizer temp. przggtlx(re DUT MFM output fluctuation | Visual inspection of mist
l€@—— MV-1000 37 mV O : no mist
01| 3g/min 1'fHSLM 150°C 150°C , |
e) 75torr MV-2000 8 mV O : no mist
MV-1000 85 mV X @ mist
02| 3g/min | 13SIM 100°C 120°C 75torr
(He) MV-2000 11 mV O : no mist
MV-1000 98 mV X @ mist
03| 3 g/min 1.5 SLM 80°C 80°C 75torr :
(He) ——— MV-2000 16 mV O : no mist

Table 2 Conventional vaporizer

MFM output fluctuation

Less than 20 mV

Full vaporization

20 mV-50 mV

Vaporization is possible

50 mV or more

Imperfect vaporization

Table 3 MV-2000

] p— Judgement of vaporization e Carrier Judgement of vaporization
He TEOS He TEOS

temp. 14 | 28 | 42 [ 56 | 70 Valve | VAPO 14 | 28 | 42 [ 56 | 70

[C] [sccm] [g/min] [C] [] | [sccm] [g/min]
01 180 1000 OK | NG | NG | NG | NG 01| 140 | 200 1000 OK | OK | OK | OK | OK
02 180 500 OK | NG | NG | NG | NG 02| 140 | 200 500 OK | OK | OK | OK | OK
03 180 300 OK | NG | NG | NG | NG 03| 140 | 200 300 OK | OK | OK | OK | OK
04 180 100 OK | NG | NG | NG | NG 04| 140 | 200 100 OK | OK | OK | OK | OK
05 150 1000 OK | NG | NG | NG | NG 05| 140 | 180 100 OK | OK | OK | OK | OK
06 150 500 OK | NG | NG | NG | NG 06| 120 | 180 100 OK | OK | OK | OK | NG
07 150 300 OK | NG | NG | NG | NG 07| 110 | 170 100 OK | OK | NG | NG | NG
08 150 100 OK | NG | NG | NG | NG
09 150 5000 OK | OK | NG | NG | NG
10 180 5000 OK | OK | OK | NG | NG
11 200 5000 OK | OK | OK | NG | NG
X v U7 H ZERAEER HhHiI

PR DB B F v ) T ARG E DI R %
Table 11ZRd . HERMRIEZF ¥ ) 7T H A5 SLMTH,
TEOS 7 g/min% ZEHETE RN 7278, H UiRESR
RZ BT, MV-2000Ti, 1/500100 SCCMD 1)
TH AR TR REE, KIRICF v ) 7 H AOfM =
RS BEE 7 572 (Table 2, 3).
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XF-100 Series
EERBET S HITATO—A—4—

XF-100 Series
Pressure base Liquid Digital Mass Flow Meter

FBRT N ADEMERE L, TIROXERL, EFEMEDR LIS N, W3
RIS, FHAIARE—#F L, EAXYZX 70— 4X—2—DXF)—-X%
AL/ XFY - BT T) - THELEHEREADEHE Y £E
HL, 5 g/mMnEEDFREL > JICHBWTH, RIBIE D DT IVINZIBED 1EE
AIREE B o7 ZhICKY), RIBHBICLIREBERELERTE S, 7=, &>
YERMER LR, REREXICHBAOMMEEEHRAVSZET, BE£0.8%
F.S.&#FR, fERAICENRT20%E LU 7=z ISEMIZDOWTH, 0.8 seckiA
DEREEERL, BRIEICLYRENPRET 2 ETORBYEMRIO, Sffikt
M T IMBOERERRICERT 5.

xH FE

Hidetaka YADA

We have developed XF series of pressure type mass flow meter in order to meet
higher performance of semiconductor devices, the efficiency of the process, to
improve productivity after an interval of approximately four half a century. XF is
equipped with pressure sensor of electrostatic capacitance type and with single
flow pass in the flow range of 5g / min or more. Also XF realized +0.8% of
precision to use physical properties and to improve sensor linearity. Improved by
20% compared to conventional precision. In addition,XF obtained results under
0.8 second of response time. By speedup of response time we contribute to
reduce usage of expensive precursor.

LIS XF-100 Series(C2ULT

TE AR L, SRR R T N ADAFEIZH VS
N NAT 7MY OIS LTERSNT
V5o FEEARTNA 2D E AR, A LA R
ST WA E ST, MR X oM~ 0
WReA FF oM ) ar o RICE BRSNS,
EfliZe A T 7 WA E R T 5720, #EEZ TR T
BT 2 N—=NIEME EmOFH, SIS LETH 5,
INSDZERITHIN T RLFAFE L7225, XF-100 series
Thbs

BaE

Figure 11, XF-100 seriesD¥Mi % 7R3 fETIIHEHRD
VCR% A 71/4 inch, 1/8 inch®2Fi¥ % ik 7=, 15
\Z, DeviceNET™#{E, 7Y % IVilfg, 7707 @ED
SFEFAIZ RIS L T b, Figure 202 NHEMRERE 2 #5112
Yo AL AN X—T 4 7 VERFEH 7 4V 5, 2D
DTS & > & Z ORI EIRPUR (LLF ) 2 b
)27 5)BLOESNBE THR SN TV, tmdtr v
YZIEV AN 7 ZDOFIRIZH HES Y OEFEEF
WL, MEICERST 2 HAA AL TV b,

WA, I N—H A XY REL LY, HHT L ERT O
ELHWIL T mOREVWL U IIZBWTH, &l

Readout No.43 November 2014

61



P

roduct Introduction

TR XF-100 Series

HORIBASTEC

U
U
>
U
i
3
0
7
L
]
i
L
3
g
J
g
1
d
L
3
0
0

Figure 1 XF-100 series exterior

RBAC LD ERAEDKBRE TS0 DX RUEET 572
OV, ¥ TNWISAEEDER DB 5o —<IVF A T T
&, BREOAIZ LB IR L7201 2w HIR S
n, BHOHERMIZBNTY, 5 g/minkl Eoji &4k
B TUE, WANRNADEN B L L, XFIZED
KO0, WHROTREIZEHLETYAN) 75 % &G
BIENTEDLOT, &Lk, ¥V 7S g RAL
7o F72, R F — IV AZ VHHRE L, mlERE -8k
TONA ZNZHWON S, SUSMEDE AN T 7 WA
bWNETORILEIHITE %,

Power supply

output signal

+

Amplification circuit

Sensor drive
Circuit

Pressure
sensor

Flow
restrictor

‘
Inlet

[
Outlet

Figure 2 Structural view
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PERANE, BIF—7 ), PCEDBEHDOLANYT — 7V
DETHA Y PLHOREHOY A 70— bu—
F—LIZB o Tz ZHUL, BERMIZTLEL L DE
BT A VREFHRPFLEL, KA~ AT7O—ay ho—
T — DB IED 72012, 2% 7 % % Male, Female
R 27 EDxfsER L > THBY, BIK, RO~ A
Ju—ary ba—I—%2HT LRI, 2ED T —
TNEETDUEDRH 72 5, F TS 512
H72Y, B, Grmkiliffiovayo—ar to—
T—IZH5bE, HHr—7 V&I — L7,

4
EABEE 1 08%FS.(FS.: 7V A —b)
JOEHEE 0 A—%— - 100 mseclA
Iy hu—7—-0.8 seclN
(K7 LA G DR 756
el Y 1 02~30 g/min(IPA#E)
PSR R, AR ESUSE B AT AR LA
YU 94(W) x36(D) x 125(H)mm

XF-100 SeriesD4F#

TEFHAREZHE, — I —~ e —% v/,
BN SN T2, T AT v 7 T, ik~ A
TU— A =% =%, LR TH— AV F FZTr G
HEXZRRAL, MAEMEOREZ FIT5Z &% s
xS %0 AT AOBUEATNZ S, BUZEH\ iR
HROFHIT 22N TEL, LA LT O E LA
ZF)of:o

O FHIEoTR, IBEHED SIS

@ KEHBHINASZADWEEL 72 5
CNHOREDL A2 TBYET 2720, PIDHIHR
EHRROIRE R E DR b2 1T > C &2, DS
FTAHEITIZEE STV RV, T2, FHIFEHAZE 2
IR T BN B T2,

EAXDFEA
IO OBERFEIIL, FHIFEHZ AN SE 2 5%
o720 FHUEERL, HEROFIETH DM EZ AL
BNE V) EEHRA L, IRE DR NE 1 R A
THIET, EMIBEEFEILL ¥ ¥ 7V S AR DS it
I THICREZ, EAOXZRAL 72, 2 AL, &
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T HEO)AN) 75 O A XaEALSE LI LT,
JEJRKmE T PO =)V TED 20D, WA 7 SADILE
74, F7o, MR, Lo oMESSE TH o727
0, TREMOELD 2 S FRIEI SR E T H - 7225, V)
AN 75 OBEFEE - THBITE, toHBihdIE b
A, M FEERE RIS MG C X 5720, MRS T
HEIZ 7250

TERE
n APD*
128L n
Q:iitE, AP: M+, D HEDERE,
L:MEORS, n @ ki

T e EREOE R IR T S 7o O
Rz, N=7 v -R7 XL 20X (Hagen-Poiseuille
equation) & W E L7z, AU, BEIIKFTAHZ &8
=<, Bt TR AR T AEDT =52 ATIT52
& TSI REIZ 72 Do

&R ER L FEER E
FENZFHAIL T, EIRE 2 %0T, InEEE
DB ZE S, AT, Gk 5 OPIDHEHEATIZ LD,
LR CTHEWISEEEZ FEB L 720 R~ T,
FjafE o g L3 S a172 (Figure 3)o IEr el

[ Data ]
Flow rate setting‘signal — Flow rate éutput signal
100% f
I 20%
O,
0% 0 1 2
500 msec
Flow rate setting point : 0—+20%, 0—40%, 0—60%, 0—80%, 0—100%

[ Test Flow ]

feed back

R -
IPA : Piezo
£ XF-100 Wil

Figure 3 Response time

X0, @iz NA T 7 MEOZERHD20I, #TT
WMERDHIR S L, MBI AR VIZERRT b

FEREICRIL T, $ERI20%M) 8872, 2, o
WD) B L 727200, B2 1E 2 200 ) 5 e
W), NELEBIZH o 72720 Th o £72, i
JEREICBAL T, ImEWET—% %2, XEOH GG
AT B ET, FEOUREE DR SRR 12—
HE->TWA,

HEREAEHETHER
i3S ATy 7 RoOFER T )L o4
AL T b —INANEIDIE T o HETEA T
T, NEARET HEERONFICH ANV ZHEHL T 5,
ZIUZRT LT, XF-100 SeriesiZ Mo EA=RILA
ANE—EEHLTBLT, TP—HEDOEETH, 74
YRT X IIN=ANDF A NVIRND IS, DS
B\ COENE Y HIHEHL T8 4777 20k
&, EEEDIER ICE RS R A e R BRI L, /N
EEE L L2 b O, BT L EWEEET E
W7z

SAEBREDER

XFif, AT A—F =L LCHMATE LA, k%
BIET LM, WE, SAbERE /IS %0 Lt
DEALZEMV-2000% 13 Usd & $ 5, itk % S LesEl©
EELALS 550 L ERA TR TH 5o Ffi b AL
FMABL TS —T Ve XFOIA 7 ZIZELALZ
CTHEATRETH Y, XFCTRmElEL, S
WENTVAENVTTT 14— RNy ZHl#EIT, Sib
BrIY M=)V T&5, COMAGHLETHPTALZE
T, AR ZF v N —DEETEIL S LT ENT
X, AAR= 2O F G T %o XFEMV-2000D5 A5
bt (Figure 4128V CIE, fERLE L T, g HE
Eom L, fALfeIom EaEsi, Hriwa by A7
LDF-ENTE D,

[ Test Flow ]

TEOS 10 g/min

Liquid

He 1.5SLM
Carrier Gas

- Heating piping

Figure 4 XF and MV-2000 combination example
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FEART TOBERIIEN, )= BROFEAELE
- E N HY), CORKEL TN T I7MENCES
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Y —FRBE R FEOHEM NI b N T I MBS
N, EAERE - EHEEHIAMT A DAY AT T — X =5 —
DFEENEFE->TWD,

ERDWE~YATO— A —F —DOFRE L LT, ki
FHAOEEIGEAL, AV —TF v bolalLE, ZE R
TR OBR (Bl NA T 7 B O KL A VO
) 7B SR 60 H L T2 A, TR 5D 12,
HASEFIRDS—F L, AR S NS OFREMILIZIY
MAZ ENFREZRBL, o E@EEon b, A
OYEMEE RIS 52 & TREIZ20%IA E L, ISEHE
120.8 secll F (KL 7 L fAEHREIZO) 2 EBT
&7z EBIZ, FENCHERMG S M- R ORITE
FIVMV-2000& DA E DI LY, iz mEkaHi A
TERRAALATREL 22 1), 8K 7 0 & A DREEIAYE
FLHANEHTE, AEEOR LICETE2EERT
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xH FE
Hidetaka YADA
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hRs L — YRR B BN EH A XA 2 hETQL-N20

Laser Spectroscopic Motor Exhaust Analyzer QL-N20

EF, B EER(N0) ETEESCAZEFELEEAZBEMRIIELT
FBIh TV, KEEHE ILKERBRETLEHICBEEHSVEER
BI T h5DON0HEENIRHIZRIAL 7=o ThE TDCO2 NOXFEDH
HIEREHRIC, N.OBEHEDBIEICEWTHHFERY L T T RBEEFERTSZ
ENTEHSNTHY), Y TppmA —F —DEBEEDAEN KDL TS,
DORMFNZIFIET 27012, T2 T UHEH ZBIEEBEMEXA-ONED 1 5T E
L THAMAHBIREL H AP HETQL-N20 % FESE L 725 QL-N20 & B F H X7 —
NL—%2RWTHY, Ftppbd — 4 —DBEREDNO % BIE ] e HHf
HTHh3,

7 &%

Kenji HARA

Nitrous Oxide (N.O) emission reduction has gained large prominence recently
due to its contribution to the climate change as a greenhouse gas. The United
States Environment Protection Agency together with the United States
Department of Transport has already regulated the N.O emissions from Light-
Duty Vehicles and Heavy-Duty Engines. N.O measurement should be done
from sample storage bags. Performance requirement of the analyzer is to be
able to measure N.O gas concentration of sub-ppb order. N.O gas analyzer, QL-
N20O has been developed as one analyzer for integrated to MEXA-ONE. QL-
N20 is utilizing Quantum Cascade Laser and this analyzer can measure N:O
concentration of ten ppb order.

FKOEE FEAT H72OIINHsDWMEDPSEIE L 435,
FERE, FRINTIE, SCREFAEH DS ONHAEHIZHL, 37T

iEespict

HENH 25 O A& TN A ERBELY (NOx) X, P
WL DHET ABB ORI R &7 5TV B, TR B
WOFEN Do T, HEJHEHIET ABIMNT S S50 S
LAUIH Y, NOxHHEED 5% 211 KO ST
Who DD, HV) VEL - T A —EVEEDT, &
F EF RNOxBLIEEE D ZIWIZE - fFEShTw
bo ZD L) IR BALIEEEEOFEMIZIE, NOx& LTH—
MRALEEHF(NO) - ZIRILZ R (NO2) 721 T4, MhfRfbE
F(N0): 7 E=7 (NHs) &\ o 2 2D FALEY
DWEDEREIND, 2L 21X, T4 —ENVERF T,
BRI TC (SCR)ED—DTH AR FEIFEASCRAT
TIZEHLENTVED, ZOYAF AT, TEAT AR

(IR A STWb, ZOHEIEIL, [Euro VI
EVDhN L KIBHIT, SRS 6IZmbSN b2 L5k
FELTWA, —77, KETIE, IREMFES A (GHG)D—
DL L TN ORI E OB F 72133k 535 LA T 5
%L NoORHHlD == XD FE > T b,

N0l KA 12300 ppbFEEE FARIAFAE S B IME S AT,
CNRERTTE2HRWTRS — N2 mEEREMET
Bbo WELITTTHDHD, FHEMEIIEEICEL,
130~1704E L Eb T 5%, NoOIF AL 5% (CO,)
I HFRIEZILILL R\ 7280, NoOASHIEROIRIEL
ICRE BT D RelEA S 5%, KEE#HE (DOT) &
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RERET (EPA)IL, EIR 70748 L CEEH
(LDV) 225 DON,08k &% ML T 5, LDV SO
NLOHEHI &1, 0.010 g/milelZHIBR STV a¥, F7-
LDVIZBIT A, N.OFHINI Ny 727 v 7k A
THIEDFHMFITON TS, EPAIZERFHLI Y
Y (HDE)IZxFLTh, 0.10 g/bhp-hrDHEHHBIH] % Feik
PesE LT B i ONLOBHNZ 201 74ER D7 1 —
VI I rypbEA S, @, HDE2 S OHES A,
INY T2 TN T TR CFEPET AL L A BHET
ADEAFEIZ Do 2N 2, LDVB LU HDEDT /5
DOFFN RIS B 72012, FRPEAT AD Ny ZflE S &
OESHIED T R ORI E L S b, TNHDH
HIMEZREEE L QBT 27201213, 47 < L 50 ppbd
IRFEADSHE CERITIUI R S\,

N ODFHAEF L LT, I3 HORYMIIGE (NDIR) 7 —
1) TAEFGRYWINE (FTIR), #2270~ + 75 73 (GC)
R EDR— B EN TS, TRLITWTFR D FEE
Db D5HTENCIEH 505, BHEONODOBLHNI 3§ 55
WERI LR - TR e, Uy LbRis
FVRBVEDNHLDOFETH Do ZD7-020114F-12
J&EE - T ESON X RATNAL — 2L
IRV ICEDSEP AOBHIN BT 2 58 H W] mEE T2
TEFR SNz HEYEHES AP OB EN.0% HIET 5
72002, WRIVE T A — R L =952 (QCL-IR) =
M 7-HEHPET AME R EMEXA-1100QL-N20 %
20124E12B%E L7 2 OMEXA-1100QL-N2013 3/
b L IZHBHEHEY APIEREEMEXA-7000& K4 L#
H343ETHY, EPAIZ X AGHGH BRSO TR
L C40 CFR Part 1065/1066DHE IR L T 5, A
Fa TR T BRI L — O BB EHE T A AT R
QL-N20IZMEXA-1100QL-N20D # A 53 #1 i & Hv,
TV UHEN ZAEREEMEXA-ONE~NOEE L, #if]
TR RIS L7210 HTREE LCRIZE L 72 b D Tdh 5o

AR R

BTN AT — L= (QCL)IZ, AR FER LS
D7 L WHROL =T, iERkDFT A F—FL—H
TREBTELD o 72HRIOCDO RIS TEETH 5,
QCL-IRIZ, COHFAL —F2EE L, L—FHED
HEAFIH L TRUMES TR ELY A% v 3250Vt
FCh b,
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I 7R B IWT (B v AR B SR ) 25 E =% S b,
T, 2OV ABEEDSHIIEN TV AR, QCLETOIR
FEAESAL, 0 EAICRE SV THIRIE R D oy N
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Xy I LD T, Figure 1b, 1cD L H7%/¥
WAZ EOMHWETIL, [ RvsiRyIGE #is R |2 2530
THIENTED, QCLIRTH A IEE % T A2
W&, SR OWILE — 27 DR O A F v #HBHA
WADEITHEREA T L 2R F A2 5. 3R
T B0 R OWILE — 71%, THRES ORI Y — 2 &
WHERSBRWZEDRETE L\, 2O L) RIEEGHFHD
FTIET, BIVHICH Y TV HT AT T EEE
(Figure 1c) DA RN, HH0 LORIML THW 72
B 29I (Figure 1b) & OFEREE & /I 251 C,
S MEEFHOWLIEHEE A7 MV RIS o WG LI
BT BN T N— ] - R—=VOFEHNIHESX, ZDR
T MDD HRERIBST DIREZEIR S 50 $72, EBEO
ANRY PIVERFEIZIREE - IENH B EIND720, £ D%
BOMIEDIT) o QCL-IRIZ, FRA AL E Fo%
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Figure 1 Principle of QCL-IR
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Analyzer unit fZero/ I\S/IFCJ;CI;
o N 5 from
ﬂ I CFO L Measure
from SHS
PS 1 TS d
; " Control |
————T | T F~-—-- - unit :
| S
\ VI, Gas Cell

Laser

Vacuum pump unit

Exhaust

F: Filter

CFO: Orifice

DET: Detector
BS: Beam Splitter

PS: Pressure Sensor
TS: Temperature Sensor
REG: Vacuum Regulator

Figure 2 Block diagram of QL-N20

PIET OB

Figure 212, QL-N20®» 7 v 7 [F% 7wt . L—H¥ Nk
=L A7) w7 THIESI, VAR S 17244(0.8
m)- & (30 m) D258 1) OIEEE & FEH L CTRHIZRIZE L
bo CIVHNIZHAET HE LY ¥ TIVH AR L, Bk
I & DR IIAEII S N5 7280, R E ORI
T %, —7, BB, SRR R IE DS
IR LIZLK, BREOUEIZAEMTH 5, B TIX
05~5 ppml > ¥, 36 TIE20~200 ppml » VA5
B Th b, 20 LHI2, 2EHOLEEE CRERHZ AR
7 MVERIT 5281280, RIRED S SR TOIA
Wi BRI ATIIE T RE TH Do B, ML, Wi
FIEROMCT 8RR 2 L T\ 5,

P TN AL, LB T 4 V& LERFREA ) 74 A%
HLTHARIVSEA SN S, BRI EAD) 7 1 AL,
AjiEE —BIHIE T 2@ EX2H ), LV FIROEZER
YT EMAEDEDLIET, LIVNEFI25 kPa X E)
\ZHEFFT B0 — RIS, JEBRA IR 2 &, N E —
IIIRDIEY ¥ % =TV DR B b0 TDT20, FAf
T HMBLST & DAY MVGHER LR TR, T
BOBRFIHEFN 25,

QL-N20: Analyzer unit

. QLN20:
: Control unit
‘.._ e —
7 E MGC ! QL-N20:
— Vacuum

d | Pump unit
bshs | ]
. L

QL-NZ20IZMEXA-ONEDIGAHTEI CTH 5720, T A% 45
M 572000 ER/NEOL=y NTHERINTEY,
194 2 F T ZIHERL THEHT %, IEAAAB LD
TN ADHFFIIMEXA-ONEDO~)VFH AT b
0—5(MGC)BIUH Y FUNY )Ty AT 4
(SHS) % ffi9~ % (Figure 3)

Figure 3 MEXA-ONE with QL-N20

KB ERE
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QL-N20Tld/ A A% 265D R % (20 ) CEFKL TH
V), Zero TOHRHEIZI0 ppbll FTH 5, Figure 412
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Figure 4 Noise and detection limit
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Figure 5 Corrected linearization curve at 5 ppm range

& - RERB(RHOHB I THELIToTWVS
(Figure 5).

Figure 61ZN0D KA HREE L~V TOMIERE R 2R
T o W A5 EIZ % FHIVT600 ppbD AR ¥ RA ZA795300
ppbB L V306 ppbDH AEAER L, HIEZIT>720 ZI
ZNOTF-IHE R E13299.8 ppbB L 1°306.3 pphTH ),
201305 ppbB L V0.6 ppbTH o720 TN LN KEIERE
LAV ONOD EABEE TRIE T RETH 5 Z L D3b 5,
TiseE

QL-N20Ti34.7 umHHEON,OWIN K — 27 % I Tl
FHEAIT> TV b, 2047 umfFiriZizCO.8 L UH-0
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Figure 6 Measurement resolutions at atmospheric N2O concentration
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Figure 7 Interference test of COz2 and H20
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Figure 8 Correlation with GC-ECD in JARI(Standard gases)
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Product Introduction
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Infrared Thermometer for Semiconductor Production Equipment IT-470F-H

FEAREERBOT v F L7 ITIRICH T ZBERTEICEEL 2 SHEEST
[T-470F-H] %A% L 7= MEHEESTOAT7 L L ZFRIMEE Y —Id, LD
MEMSH i #BMEL TRUEL=HDTHY), KDL Y —(TEENTRE -
ISEREREN B L L 2o ZOFRINE Y —DIRAIC KV, BESBIEDBIRM (18
VR L) DIEN0.1°C I RYNBE23CTH E &) LR E L& L T35 DI
AiEICHEEN R L L, RIEREDEEREZ(LICNT 2IEREDLEL /=

XIBHE i

Naohlro OHSUGA

Il FTE

Yasuo FURUKAWA

We developed an infrared thermometer “IT-470F-H” specialized for the dry
etching equipment. The infrared sensor which is the core technology of the
infrared thermometer is developed utilizing our original MEMS technology. Our
MEMS infrared sensor has higher responsivity and shorter response time than
the conventional sensor. With our MEMS sensor, the repeatability improves to
0.1°C which is one-third of the conventional one. Furthermore, the stability to
transient change of ambient temperature improves very well.
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Figure 1 Heat transfer
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Figure 2 Relation between temperature and energy of object[”
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Figure 3 Thermopile and composition of Infrared Thermometer
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Table 1 Specifications of IT-470F-H
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Figure 8 Transient characteristic of ambient temperature
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£ 3EHORIBA Group IP World Cup @P/

Gold AwardZEEHF DB
IP World Cup
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Pt T E =y AT L 2 DHE - B AN HORIBAT 5 > KO TOP of Premium IP
will be selected!!
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conductivity sensor for HF monitoring application(HFEIFE7Z 7'1) or— < 3
SENTDA T XD —KR BBt )P Gold Award&=E L 7= (Figure 2)
HORIBAY Il — 7 % AR $ 2T & L TUTICBN T 2,

Figure 1
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HORIBA World-Wide Network

HORIBA, Ltd.
2, Miyanohigashi, Kisshoin, Minami-ku,
Kyoto 601-8510
Phone : (81)75-313-8121 Fax : (81)75-321-8312
Biwako Factory
1-15-1, Noka, Otsu, Shiga 520-0102
Phone : (81) 77-526-7661 Fax : (81) 77-578-7410
HORIBA Advanced Techno Co., Ltd.
31, Miyanonishi-cho Kisshoin, Minami-ku,
Kyoto 601-8306
Phone : (81)75-321-7184 Fax : (81)75-321-7291
HORIBA STEC, Co., Ltd.
11-5, Kamitoba Hokodate-cho, Minami-ku,
Kyoto 601-8116
Phone : (81)75-693-2300 Fax : (81)75-693-2350
Aso Factory
Torikokogyodanchi, 358-11, Koumaibata, Toriko,
Nishihara-mura, Aso-gun, Kumamoto, 861-2401
Phone : (81)96-279-2921  Fax : (81)96-279-3364
Kyoto Fukuchiyama Technology Center
11-1 Ecotopia Miwa Koaza, Miwa-cho, Fukuchiyama
620-1445
Phone : (81) 773-59-2070 Fax : (81) 773-59-2074
HORIBA TECHNO SERVICE Co., Ltd.
2, Miyanohigashi-cho, Kisshoin, Minami-ku,
Kyoto 601-8305
Phone : (81)75-325-5291 Fax : (81)75-315-9972
BRAZIL

HORIBA Instruments Brasil, Ltda.
Rua:Presbitero Plinio Alves de Souza, 645,
Loteamento Polo Multivias Barirro Medeiros,

Jundiai, Sao Paulo 13212-181

Phone : (65)11-2923-5400  Fax : (55)11-2923-5490
TCA/HORIBA Sistema de Testes Automotivos Ltda.
Rua Goias 191 Vila Oriental, Diadema, Sao Paulo,
09941-690

Phone : (55)11-4224-0200  Fax : (55)11-4227-3133

HORIBA Canada, Inc.

Unit102, 5555 North Service Road Burlington,

Ontario, L7L 5H7

Phone : (1)905-335-0234
London Office
347 Consortium Court, London, Ontario, N6E 2S8
Phone : (1)519-668-6920  Fax : (1)519-668-8437

Fax : (1)905-331-2362

HORIBA International Corporated
9755 Research Drive, Irvine, CA 92618
Phone : (1)949-250-4811 Fax : (1)949-250-0924

HORIBA Instruments Incorporation

9755 Research Drive, Irvine, CA 92618

Phone : (1)949-250-4811 Fax : (1)949-250-0924
Albany Office
Suite (04), 58 Clifton Country Road, Clifton Park, NY
12065
Phone : (1)-518-331-1371
Alvin TX Office
5318 West Farm to Market 517 Road, Alvin, TX 77511
Phone : (1)-281-482-4334 Fax : (1)-281-614-0303
Austin Office
9701 Dessau Road, Suite 605, Austin, TX 78754
Phone : (1)512-836-9560  Fax : (1)512-836-8054
Chicago Office
1725 Roosevelt Road #115, West Chicago, IL
90185
Phone : (1)630-562-2298
Edison Office
3880 Park Avenue, Edison, NJ 08820
Phone : (1)732-494-8660  Fax: (1)732-549-5125
Houston Office
240 Spring Hills Drive, Suite 410, Spring, TX 77386
Phone : (1)281-367-7422  Fax: (1)281-367-7423
New Hampshire Office
315 Derry Road, Suite 13 Hudson, NH 03051
Phone : (1)603-886-4167  Fax : (1)603-886-4267
Portland Office
10110 South West Nimbus Avenue, Suite B-11,
Portland, OR 97223
Phone : (1)503-624-9767
Reno Office
605 Spice Island Drive, #5, Sparks, NV 89431
Phone : (1)775-358-2332  Fax: (1)775-358-0434
Santa Clara Office
3265 Scott Boulevard, Santa Clara, CA 95054
Phone : (1)408-730-4772  Fax: (1)408-730-8975
AnnArbor Facility
5900 Hines Drive, Ann Arbor, MI 48108
Phone : (1)734-213-6555  Fax: (1)734-213-6525

Fax : (1)630-562-2324

Fax : (1)503-968-3236

Troy Facility
2890 John R Road, Troy, MI 48083
Phone : (1)248-689-9000  Fax : (1)248-689-8578

AUSTRIA

HORIBA (Austria) GmbH

Kaplanstrass 5, A-3430 Tulln

Phone : (43)2272-65225 Fax : (43)2272-65230

BELGIUM
HORIBA ABX SAS

Belgium Office

Luchthavenlei 7A, 2100 Deurne

Phone : (32)3-281-49-08 Fax : (32)3-281-65-04
HORIBA Europe GmbH

Antwerp Office

Duwijckstraat 17, 2500 Lier

Phone : (32)3-281-57-92 Fax : (32)3-230-06-95

HORIBA Czech
Prague Office
Prumyslova 1306/7, 10200, Praha 10
Phone : (420)246-039-265
Olomouc Factory
Zeleznicni 512/7, 772 00 Olomouc
Phone : (420)588-118-365 Fax : (420)585-310-725

[FRANCE |
HORIBA ABX SAS
Parc Euromédecine, rue du Caduce, BP7290, 34184
Montpellier Cedex 4
Phone : 33(0)4-67-14-15-16 Fax : 33(0)4-67-14-15-17
HORIBA France Sarl
12, Avenue des Tropiques Hightec Sud, 91955
Les Ulis
Phone : (33)1-69-29-96-23  Fax : (33)1-69-29-95-77
Grenoble Office
BUROCLUB 2 Av de Vignate, Gieres 38610
Phone : (33)4-76-63-49-15 Fax : (33)4-76-54-03-99
HORIBA Jobin Yvon SAS
16-18 rue du Canal, 91165 Longjumeau Cedex
Phone : (33)1-64-54-13-00 Fax : (33)1-69-09-07-21
Villeneuve d’Ascq Office
231 rue de Lille, 59650 Villeneuve d’Ascq
Phone : (33)3-20-59-18-00 Fax : (33)3-20-59-18-08
HORIBA Europe Research Center
Avenue de la Vauve - Passage Jobin Yvon CS
45002 - 91120 Palaiseau
Phone : (33)1-69-74-72-00 Fax : (33)1-69-31-32-20

HORIBA Europe Automation Division GmbH
Zabergaeu Strasse 3, 73765 Neuhausen
Phone : (49)7158-933-300  Fax : (49)7158-933-399
HORIBA Europe GmbH
Hans Mess Strasse 6, 61440 Oberursel
Phone : (49)6172-1396-0 Fax : (49)6172-1373-85
Berlin Office
Fichte Strasse 32, 10967 Berlin
Phone : (49)30-61625581 Fax : (49)30-61625584
Darmstadt Office
Landwehr Strasse 55, 64293, Darmstadt
Phone : (49)6151-5000-0 Fax : (49)6151-5000-3865
Dresden Office
Zur Wetterwarte 10, Haus 109, 01109 Dresden
Phone : (49)351-8896807 Fax : (49)351-8896808
Hanover Office
Bayern Strasse 29, 30855 Langenhagen
Phone : (49)511-7410-95  Fax: (49)511-7410-53
Korschenbroich Office
Friedrich Ebert Strasse 9-11, 41352 Korschenbroich
Phone : (49)2161-47537-0
Leichlingen Office
Julius Kronenberg Strasse 9, 42799 Leichlingen
Phone : (49)2175-8978-0  Fax : (49)2175-897850
Munich Office
SchleiBheimer strasse 253, 80809 Munich
Phone : (49)89-2444-779-0 Fax : (49)89-2444-779-10
Potsdam Office
Dennis Gabor Strasse 2, 14469 Potsdam
Phone : (49)3316-4900-70 Fax : (49)3316-4900-74
Stuttgart Office (Boeblingen)
Hans Klemm Strasse 56, 71034 Boeblingen
Phone : (49)7031-677-9440 Fax : (49)7031-677-9450
Stuttgart Office (Neuhausen)
Zabergaeu Strasse 2, 73765 Neuhausen
Phone : (49)7158-933-800 Fax : (49)7158-933-899
Wolfsburg Office
John - F - Kennedy - Allee 64 38444 Wolfsburg
Phone : (49)5361-27648-11 Fax : (49)5361-27648-24

HORIBA Jobin Yvon GmbH
Haupt Strasse 1* 82008 Unterhaching
Phone : (49)89-46-23-17-0 Fax : (49)89-46-23-17-99
Bensheim Office
Neuhof strasse 9, 64625, Bensheim
Phone : (49)89-62-51-84-750  Fax : (49)89-62-51-84-7520
ITALY

HORIBA Jobin Yvon Srl
Via Luca Gaurico 209, 00143 Roma
Phone : (39)6-51-59-22-1  Fax : (39)6-51-96-43-34
Milano Office
Via Cesare Pavese, 19 20090 Opera Milano
Phone : (39)2-57-60-30-50 Fax : (39)2-57-60-08-76
Torino Office
Strada, Torino 43/45, 10043 Orbassano, Torino
Phone : (39)11-904-0601 Fax : (39)11-900-0448
HORIBA ABX SAS
Italy Office
Via Le Luca Gaurico 209/211, 00143 Roma
Phone : (39)6-51-59-22-1 Fax : (39)6-51-96-43-34
NETHERLANDS
HORIBA Europe GmbH
Netherlands Office
Science Park Eindhoven, 5080 (Industrial park
“Ekkersrijt") 5692 EA Son
Phone : (31)40-2900240
POLAND
HORIBA ABX Sp. z 0. 0.
Wal Miedzeszynski 598 - 03 994 Warzsawa
Phone : (48)22-673-2022 Fax : (48)22-673-2026
PORTUGAL
HORIBA ABX SAS
Portugal Office
Alfrapark Estrada de Alfragide 67, Edificio
F - Piso 0 Sul, 2610-008 Amadora
Phone : (35)12-14-72-17-70  Fax : (35)12-14-72-17-89
ROMANIA
HORIBA (Austria) GmbH
Romania Office
Pitesti, B-dul Republicii Nr. 38, Bloc 2 IRTA, Scara A,
Etaj 3, Ap.11 Judetul Arges 110011 Pitesti
Phone : (40)348-807117 Fax : (40)348-807118

Fax : (31)40-2900624

HORIBA OO0
Altufievskoe shosse, 13, building 5, 127106, Moscow
Phone : (7)495-221-87-71 Fax : (7)495-221-87-68

HORIBA ABX SAS
Spain Office
Avenida Caidos de la Division Azul 16, 28016 Madrid
Phone : (34)91-353-30-10 Fax : (34)91-353-30-11

HORIBA Europe GmbH
Sweden Office (Gotehnburg)
Kaerrlyckegatan 21, 418 78 Gothenburg
Phone : (46)31-644268 Fax : (46)31-644269
Sweden Office (Sodertalje)
Sydhamnsvagen 55-57, 151 38 Sodertalje
Phone : (46)8-550-80701  Fax : (46)8-550-80567
TURKEY
HORIBA Europe GmbH
Istanbul Office
Kiglkbakkalkéy Mah. Kayisdagi Cad., Flora
Residence No:3/2504, 34750
Atasehir/Istanbul
Phone : (90)216-572-1166 Fax : (90)216-572-1167

HORIBA UK Ltd.

2 Dalston Gardens, Stanmore, Middx HA7 1BQ

Phone : (44)208-204-8142  Fax : (44)208-204-6142
Northampton Office
Kyoto Close, Moulton Park, Northampton, NN3 6FL
Phone : (44)1604-542-500 Fax : (44)1604-542-699

HORIBA Jobin Yvon IBH Ltd.

Skypark 5, level 1, The Clydeway Centre, 45
Finnieston Street, Glasgow G3 8JU

Phone : (44)141-229-67-89 Fax : (44)141-229-67-90
HORIBA Test Automation Ltd.

Teme House, Whittington Hall, Whittington Road
Worcester, WR5 2RY

Phone : (44)1905-359359 Fax : (44)1905-359332
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HORIBA World-Wide Network

Beijing HORIBA METRON Instruments Co., Ltd.
Chaoyang District, Bei Yuan Road 40, Beijing
Phone : (86)10-8492-9402  Fax : (86)10-8492-7216

HORIBA INSTRUMENTS (SHANGHAI) CO., Ltd.
No.200, Taitao Road, Anting Town, Jiading District,
Shanghai 201814

Phone : (86)21-6952-2835 Fax : (86)21-6952-2823

HORIBA (China) Trading Co., Ltd.
Unit D, 1 Floor, Building A, Synnex International Park,
1068 West Tianshan Road, Shanghai, 200335
Phone : (86)21-6289-6060 Fax : (86)21-6289-5553
Beijing Office
12F, Metropolis Tower, No. 2, Haidian Dong 3 street
Beijing 100080
Phone : (86)10-8567-9966 Fax : (86)10-8567-9066
Guangzhou Office
Room 1611/1612, Goldlion Digital Network Center,
138 Tiyu Road East, Guangzhou 510620
Phone : (86)20-3878-1883 Fax : (86)20-3878-1810
Shanghai Service Center
Room 303, No.84, Lane887, Zu-Chong-Zhi Road,
Zhangjiang Hi-tech Park, Shanghai, 201203
Phone : (86)21-5131-7150 Fax : (86)21-5131-7660
Shanghai Technical Center
No0.200, Taitao Road, Anting Town, Jiading District,
Shanghai, 201814
Phone : (86)-21-6289-6060 Fax : (86)-21-6289-5553

(NDIA |
HORIBA India Private Ltd.
246, Okhla Industrial Estate, Phase 3, New Delhi,
110020
Phone : (91)11-4669-5001/(91)11-4646-5000
Fax : (91)11-4669-5010/(91)11-4646-5020
Bangalore Office
Kamadhenu, No.17/1 - 32, Bannerghatta Road,
Audugodi, Bangalore - 560030
Phone : (91)80- 22210071
Chennai office
Municipal Door No. 1 Morrison Fifth street, Alandur,
Chennai, 600016
Pune Office
502, 5 Floor, Purushottam Plaza, Baner Road,
Baner, Pune - 411045
Phone : (91)20-40766000 Fax : (91)20-40766010
Haridwar Factory
Plot No. 26, sector-7, IIE, Sidcul, Uttarakhand
249403
Phone : (91)-1334-239139
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INDONESIA |
PT HORIBA Indonesia
JL. Jalur Sutera Blok 20A, No. 16-17, Kel. Kunciran,
Kec. Pinang Tangerang 15144
Phone : (62)21-3044-8525  Fax : (62)21-3044-8521

[KOREA |
HORIBA Automotive Test Systems Ltd.
Room #906, World Meridian Venture Centre 1, 254,
Beotkkot-Ro, Geumcheon-Gu, Seoul, 153-781

Phone : (82)2-562-7706 Fax : (82)2-562-7630

HORIBA KOREA Ltd.
202-501, Bucheon Techno Park, 388, Songnae-
Daero, Wonmi-Gu, Bucheon-Si Gyunggi-Do, 420-831
Phone : (82)32-621-0100 Fax : (82)32-621-0105
Seoul Office
10, Dogok-Ro 6-Gil, Gangnam-Gu, Seoul, 135-860
Phone : (82)2-753-7911 Fax : (82)2-756-4972
Suwon Office
D2f Hae Sung Building 107-5 Yuljeon-Ro, Jangan-
Gu, Suwon-Si Gyeonggi-Do, 440-825
Phone : (82)31-296-7911  Fax : (82)31-296-7913
Ulsan Office
601, Kaya Building, 93, Sinjeong 3 Dong, Nam-Gu,
Ulsan
Phone : (82)52-275-0122  Fax : (82)52-276-0136
HORIBA STEC KOREA, Ltd.
110, Suntech-City, 474, Dunchon-daero,
Jungwon-Gu, Seongnam, Gyeanggi-Do
Phone : (82)31-777-2277 Fax : (82)31-777-2288

HORIBA Instruments (Singapore) Pte. Ltd.
10, Ubi Crescent, No.05-12 Lobby B Ubi Techpark,
408564
Phone : (65)6-745-8300
West Office
83 Science Park Drive #02-02A, The Curie Singapore
118258
Phone : (65)6-908-9660

TAIWAN
HORIBA Taiwan, Inc.
3 Floor, No.18, Ln. 676, Zhonghua Road, Zhubei,
Hsinchu country 302
Phone : (886)3-656-1160
Tainan Office
1 Floor, No.117, Chenggong Road, Shanhua,
Township Tainan country 741
Phone : (886)6-583-4592  Fax : (886)6-583-2409
THAILAND
HORIBA (Thailand) Ltd.
393, 395, 397, 399, 401, 403 Latyah Road,
Somdetchaopraya, Klongsan, Bangkok 10600
Phone : (66)2-861-59-95 Fax : (66)2-861-52-00
VIETNAM
HORIBA Instruments (Singapore) Pte Ltd.
Hanoi Office
Unit 10, 4 Floor, CMC tower, Duy Tan Street, Dich
Vong Hau Ward, Cau Giay, Hanoi
Phone : (84)4-3795-8552  Fax : (84)4-3795-8553

Fax : (65)6-745-8155

Fax : (886)3-656-8231
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