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Development of the Detection System for Carbonyl Sulfide
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Carbonyl sulfide (COS) has attracted attention as a dry etching gas in a semiconductor manufacturing,

usage being increasing. On the other hand, Threshold Limit Value (TLV) was newly set at 5 ppm in 2011.

Thus high-sensitivity detection monitor for COS is being desired.

We have considered the high-sensitivity COS detection system in collaboration with the National

University Corporation Kumamoto University.

By combining adsorption-transform-detection methods, we have achieved the technique which converts

COS in the sample gas to hydrogen sulfide (H,S) selectively. Using this technique in combination with the

existing detector for H,S, we got able to detect COS at a high sensitivity (5ppm).
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Fig.4 Evaluation of sample gas flow rate
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Fig.5 Linearity of COS conversion
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Fig.8 The effect of moisture addition
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Fig.9 Gas flow of detection system of COS
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Fig.10 Plots of COS detector reading
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Development of non- water-cooled convection heat transfer type oxygen burner
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Development of High-quality Low-temperature (=120°C) Plasma Enhanced CVD-SiN Films by Organosilane
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JEYTRR.L), MR (BHF E/R)ZFIRRE OMERE T Wavenumbers (cm™)
3@@, RE, BISEHCOWTHEMELTHY, SiN-A (b) SiN-B
fE43-11MPa T 1) SiN-B 5i7A3-74MPa & & & IC53\E 3 T A A Al 2
MG ha a5 Z LRz, —F T, BRI # 1, SiH4-SiN L HHE T o -SiN o IR bk
BHIIKRES B R L7200, N ) Organosilane
3R R AL SR 2 R, SIN-A I CIX PCT % Condition SiHa SIN@200°C | SiN-A SiN-B
FEhid b L, K& SIENFBERBA L, Si-OfbarHE Deposition
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MLTWDZ &Ny %, —J57C, SiN-B L, PCT ©0)
B TIEL A EZ L LAV, 202 & LY SiN-B X R.I. 2.04 | 1.93 1.90 1.81 1.83
WHOBREET T 7TARRELTY, 138 A RO '(SntLF/nf{[f; 129 | 1942 | 04 276 | 346
ZAldd, EE% & FSEOREMEREZAE T N
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WIZERPIMEE 2K 4 1R T, SiN-A X 1X10-6
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1MV/cm T 7=, SiN-B %, SiH4-SIN & & (ZIZ[F 1L.E-06
BREOCEZMMEEZFE->TBY, fiEEL LTH 159 o
T X IR TH B, g
INLORELY, AT REELE L, RIEL 2 s
A Rk 5 2 & CRIBHRE 120°CLL T T b il g
RSINFRAZER CE D Z EBHLNE 75T, 1.E-09
1.E-10 - :
0 1 2 3

Voltage (MV/em)
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Fox i, A T AN AW TR E 120°CLL
T CEfhE 72 PECVD-SIN A K S5 2 & IZpkE)
U7z, BREOICE, B, s, MeRiET, 1
KFETH 2D SiHAIC X 5 &I (350°C)SIN K & [FIFEE D
MREAE R Lz, ZORRICEY, FEKE X MEMS
TN A TSR T DB DKW TR L,
EinE 7 SIN EZ IRt CE 5, £z, fEkERTHD
SiH4 & BRI ChH DAY 7 T LT HE
THY, FEHEAICE S RIERELEBT 22L&
TE 5, 5%, ZoOmMEIKE PECVD-SIN SlEH T &
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Ambient Air Vaporizer of Design Optimization with the Thermal Stress Analysis
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A
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B 72 R 218 E & L= 8RBUS DT 235 L. 55

NlofER L v iRt ER D FE Uiz, W, fifTE
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IV DVERR R VY LR —I21E ANSYS Ver.15.0 & v 7z,

FEMT SR D 2R AR AT Coi 23V U — 2§ % EAL
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RS CREE)

AT R SR (N EHR)

B SRE A AR (R—RTL—F)
SEEMR KRB

X 2. BMESTIRAT D IRAT A1

K1 AT CHWIEMEESR OAVI=UL64)

B 2770 kg/m®

Yo R 71 GPa

K7V bk 0.33 -

HRIEIRER SR 2.3X10° K*

B 114 W/(m + K) @173K
144 Wi(m + K) @273K
165 Wi(m + K) @373K

% KRR OBENEE IR L7 b0 & VB

AIRHT WM BES 2R L ICR#iT 2, EFE
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3. FRTRER

B 3 \CBUTRR O HHARIEAI I B HIE 57
ERT, WO T 4 U LB S MUDIRA DR O 2
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The cooling system for Demonstration Studies of
High-temperature Superconducting DC Power Transmission System (Ishikari Project)

[ 3 O TN
FUJIWARA Nobuhiro

w R E #Z=
MATSUO Masahiro
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EIREBEY (HTS) ¥ — 7 AT AT LZIE, EEHIE
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oLl MEEr—7 1V 500 m OE#R 1 L, 8BE
o —7 VR 1000 m OEFE 2 OHHIT AT AOFRFHY
TR b o TEIZ,
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JEFHB I N IR S D TS A T W BVE O R R
P& FZFET DL OFREE SIS,

* ALY ey 7 B

% 9 bk 17
MAKINO Momoko
& 1 K BT
KANEKO Mitsuhiro

Mmoo s
NAKANISHI Tsutomu
HORE BT
AOKI Itsuo

Fo, BRI —T VR CIAL 2D T KB R itk %
T NWEIV AT AMAERL, REBES I /TR L
ZHEFETHI LD b HENI-Z 805, FHEEHINED
F#C, R EER T o7,

3. LN, BRGNS AT LR EH

K ATF BN TND LN, BRI EI AT AT, %
W BN ER U= N T b
WrEEL A TR LT- 1 DD = N ThrD, ASFPIICEIT
HINHIV AT LOFEARFRELE 70— K E K 11TRT,

o JTCHEE - —— - —mmmimmmim
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| .
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|| s—HILate EiR
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Flow Late Max 40 L / min 09k
- I e
Pressure Drop | 0.1MPa kL E I

ARE—Ud e
%m; ERALT

1 FHFEFROFEARMTER & 7 a—X

2=y NI, WEIV AT ANERICE LB ORY
2—AEREELE BT, bR G TV, R
HARIZHIIE L TWND,
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LFOREBEER 1ITRT,

BFE1 [EHE 1O LN FEERMEIS AT A AR ES
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2 HEWMA EEFREHRALE

, Design Specification
A—18— Liquid gas LN
‘ ‘fJ/JJJ—/EJ :
HTS r—TILE (©76.3 mm) Al — LR Inner Pipe

pressre

0.5+0.1013
(MPa)

Inner Pipe

-213~ + 40°C

Outer Pipe

-15~ +40°C

BB OIS & FEAAR

5. £&H

2015 4 8 A 6 H. Hifitl A& LB EE S —7 /L 500m
D e AR A R BR O SR R U D F2 3R BR R D)
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50 ton/day KIX T AR b IEE

50 ton/day LNG plant

1. [XL®»IZ

>R —L® Leeden National Oxygen fL:iZHHA S
D RIRH AR (LNG &) #0352,

ZAuE, 60 A A D ERIREBOFFLTEMN L
T B DOHPEM Th D,

2. #

1) HU5 LNG &
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2) HEE )
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3) BT A AR
C0O,=10% (vol), N,=2% (vol), H,O = 150ppm (vol)
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Kasumigaseki Hydrogen Refueling Station
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Nitrogen Gas Supply System for Laser Cutting Machines
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Development of Cryolibrary Advance
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Energy Saving Nitrogen Generator with Liquid Nitrogen Producing Mode
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Pesticide system by carbon dioxide for spider mite of strawberry “Agurikun & Sukusuku bag”
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MOCVD System “ SR4000HT ” for UVC Light Emitting Devices
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Development of transportable liquid oxygen system “HOTARU” for Home oxygen therapy
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