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(54) Title: MATERIAL VAPORIZATION SUPPLY DEVICE EQUIPPED WITH MATERIAL CONCENTRATION DETECTION
MECHANISM
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S UMNEN Po (kPa abs) AA
RHFESKE Pro (kPa abs) BB

AA  Pressure in tank
BB Material vapor pressure
(57) Abstract: The purpose of the present invention is to accurately adjust the material concentration in gas mixture of carrier gas
and material gas while making it possible to stably supply the gas mixture to a process chamber under highly accurate flow control,
to simply and accurately detect the material gas vapor concentration in the gas mixture without using an expensive concentration
meter and so forth, and to display the concentration in real time. The present invention provides a material vaporization supply
device in which carrier gas (Gg) is supplied to a source tank (5) through a mass flow controller (3) and the carrier gas (Gx) is dis-
charged from the source tank (5) while a gas mixture (Gs) of saturated vapor (G) of a material (4) generated by keeping the source
tank (5) at a constant temperature with a thermostatic section and said carrier gas (Gx) is supplied to a process chamber. An automat-
ic pressure control device (8) is provided at an outflow passage for the gas mixture (Gs) flowing from said source tank (5) while a
mass flow meter (9) is provided on the downstream side of the automatic pressure control device (8). The opening and closing of a
control valve (8a) of said automatic pressure control device (8) is controlled so as to keep an internal pressure (Po) in the source tank
(5) at a prescribed value. Detection values including the flow volume (Q;) of the carrier gas (Gk) through said mass .
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flow controller (3), said tank internal pressure (Po) and the flow volume (Q;) of the gas mixture (Gs) through said mass flow meter
(9) are input into a material concentration computation unit (10). The material concentration computation unit (10) calculates a
material flow volume (Q,) as Q, = Q, X Pymo/Po (Where Puo is the saturated vapor pressure of a material vapor (G) at source tank
temperature t°C). A material gas vapor concentration (K) in the gas mixture (Gs) supplied to said process chamber is calculated as
K = Q,/Q; using the material flow volume (Q;) and displayed.
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&R,
£5E (2) XS HALEAAEDIC. BEROREQLIIEEHAMEQs.

V=RV IDEAP. RROESIIE (8F) Puoll&YRFY, TV —
A VIODREPREY —RYVIRADBE L ICLIYRED I & &5,

BmEITNIE, BETRAGRORERMEEKEE, Fv )Y T7HRAREQ,. V—
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BEENRABEESZ#HZITDILDIICLTERY, £/, EAMEEZPEOY
FO—JL/NLT8atDEICYR7O—XA—99%FRIFTDHLIICLTERL

M10OLHICHBENRFEEESAYAT7O—A—4% 9D ERANCETE
HBEICIE. BEBEDRABREESDHEEELY XSV IREEN—HT D
H, YVIVHAELEERICFETZ2IENTEZDN, vXA70—X—4% 90D
WREMN2RA (FOERFv /M) OFEEZITZ2E)BENH D,

CNICF LT, YR7O0—X—4% 9 2 BEENRAELE 8 O LMRANCEE T
mAEIE, Y A7 0—X—4% 9N BENENIRERKE 8 O ENFIEEEMNIC
BT22&IChY, YA7A0—X—49 IANOHBENELE L TEBELRE
BENTREERZEDD, YAT7O—XA—49 QILENBERIET 720, B
BIENREEESDFHIEEEY — RV IVREEOEICEENEL B I &I

ANZN



WO 2013/035232 12 PCT/JP2012/004559

[0047]

[0048]

[0049]

[0050]

[0051]

F, EOMERPEO MO—AUNLT 8atDBEICYR7O—X—49
NERFEHEICIE, BERENFREEESDHBEEE Y —RAY 2V IHREEDN—
L. B2YvR70—X—49 9rBBENRARERKE 8 ODENTIHEERNICE
FTHIEICRY, SRAT7A—X—9 INDODHBENILE L (EEELRER
ENTREE 2, YRA7O0—X—49IC&Y, EARESBPEOIY bO—
WL T 8ab DEICEIBRAET 27280, ENHEHOGEEICEEESX
&V EEND B,

B2k, £5iE (1) ARG (2) XOBROMILZEERT 27-DICT>7%
RREBOHPAETHY ., RR4ELT7ENY (RKEHBATMG all
W) BREBEELTI4—491R, Fv)FPHAGELTN,ZFERAL
AVIBELEING A= (—10C, 0C, 10C, 207C) &£LT,
HUVIOREADPEREHAGsDREQs E DEAREFEL &,
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2

[%1]
RE7Er+y Fv¥JF7HAN, (60sccm)
ERKERE (C) 2 EHAPO (kPa abs) RUBEHEKE 0 (scom)
RAE B 5E 120 150 180 210 240 27 300
20 19.4 12. 43 9.56 7.70 6.44 5.59 4,92 4,36
10 9.8 7.34 5. 68 4. 67 3.94 3.42 3.02 2.69
0 -0.5 4.12 3.25 2.67 2,21 1.99 1.77 1.57
-10 -11.0 2. 21 1.74 1.44 1.23 1.08 0.96 0.86

x21F REELAE7EMNOESEE. —BNUAMOMETH S TMG
aDEIEEDUEBREZRTHEDTHY. MEOEIEIFEELULTWDE L
O, PEMVZEAVWERIRER 1 OFAFEERTMGaZRBELELEDERT
EWD T ENTE S,
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[5&k2]
Tt EFUERKE TMG aZ&&SE

kPa Torr kPa Torr

-10 5.39 40. 4 -10 5.20 39.0

0 9.36 70.2 0 8.97 67.3

10 15.53 116.5 10 14. 91 111.8

20 24 74 185. 6 20 23.92 179.4

30 38.03 285.3 30 37. 21 279.1

40 56. 64 424.9 40 56. 26 422.0

50 81.98 615. 1 50 82.93 622.0
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[0058]

[0059]

[0060]

[%48]

Q1+Q:2 Qz

CT

&R,

InICEY, ERAZGORKEQ,BQ,=a (@7 —Q,) &ELTRDS
%, BL., TZTCalFLtBEBARGOAVYNRN—=S3 V77089 —ThHd

Qs == =(Q1+Q2)X(aQ1+Q2)/a(Q1+Q2)=(aQ1+Q2)/a=Q1+—

TEEDFx3E, miie (5) XATkHALIVNN—Y3vT7 7049 —CF%H
WTEHELEREHARREQ &, f@ife (1) R (2) XKEAVWTEELEL
FERAZREQ. LD ZE LAGERERTEOTHY, (1) - (2) AT
B LfEE., (b)) ATEHLAEEE, <KERTI2HEDTHBIEN
5,

B, X1 TEERBAZRGELT7EMN %2, F¥v)T7HRGELTN, %
MEBQ,=500sccemTHHAL, BEtZ/NSX—FICLTEEEZLTS
Y, (1) - (2) XROFEALISKDERERHMAZIREQ,& (5) KDV
N=23277089—CFLYKRDERBAIAREQIXEL L IREE &

2 T\J\%)o
[£3]
7 bF2®CF:0.341, [BEKE 20°CEE. N2 %= H0scem
RT °C 24,0 24.0 23.9 23.9 24.0 24,1 23.9
220 RE °C 19.2 19.4 19.3 19.3 19.4 19.5 19.4
Tt ARSI kPaahs | 23.9 24.0 24.0 23.9 24,1 24.1 24.0
N2 FiE scem 50.1 50.1 50. 1 50.1 50.1 50.1 50.1
2O REN kPaabs 120 150 180 210 240 270 300
R % 19.9% | 16.0% | 13.3% | 11.4% | 10.0% | 8.39% | 8.0%

BEAX G D AVE scem 88.4 | 79.6 | 73.9 | 70.2 | 67.6 | 65.4 | 63.8

R ARE N, #2 MAX sccm 89.1 | 80.2 | 74.7 | 70.7 | 68.2 | 66.0 | 64.4

8 0 MIN sccm 87.8 | 78.9 | 73.2 | 69.6 | 67.1 64.9 | 63.3
FEHARRE (NGBS - o) scem 38.3 | 29.5 | 23.8 | 20.1 17.5 | 156.3 | 13.7
HETEFFREQR) scem | 12.43 | 9.56 | 7.70 | 6.44 | 5.59 | 4.92 | 4.32
BEHACF - 0.869 | 0.894 | 0.912 | 0.925 | 0.934 | 0.941 | 0.947

AEFEFREGC) scem | 13.08 | 10.05 | 8.13 | 6.86 | 5.98 | 5.23 | 4.68

ek 4, X5, R61F. FAKL (KX (1) - (2) ) 2ZEAVWTKO L
TEhNVHEEE, AYN—30 77949 —CF (R5) #BVWTKRDHE=T
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¢

LA UVREONIEZTTEDTHY., F¥ YT HAGCGELTONREQ &
BATHEER2TILTWS,

[0061] [3R4]
100scom 20°C

2 MEAPo kPaabs 120 150 180 210 240 270 300

DET7E FURE scem 24.99 | 19.06 | 15.46 | 13.00 | 11.19 9.83 8.76

CF7EbUiRE scem 2591 19.83 | 16.06 | 13.60 | 11.63 | 10.22 9.10

100scem 10°C

& UANEHPo kPaabs 120 150 180 210 240 270 300
NETE N URE scem 14.46 | 11.34 9.30 1.87 6. 80 6.03 5.37
CF 7t kaiRE scem 14.99 | 11.67 9.55 8.08 6.98 6.18 5.55

100scem 0°C

2 ONEHPo kPaabs 120 150 180 210 240 270 300

NETE N URE scem 8.30 6. 61 5.38 4.62 4.01 3.59 3. 21

CF7EhoimE scem 8.42 6. 64 5.48 4.64 4.02 3.59 3.25

100scem -10°C

%2 AEHPo kPaabs 120 150 180 210 240 270 300

DETE NURE scem 4.36 3. 46 2.84 2.43 2.12 1.88 1.70

CF7E b iRE sccm 4.37 3.43 2.80 2.42 2.06 1.87 1.67

[0062] [%R5]

N, : 50scem

50scem 20°C

2 9WNEHPo kPaabs 120 150 180 210 240 270 300

SETE N URE sccm 12.43 9.56 1.70 6. 44 5.59 4.92 4.36

CF7PEURE scem 13.08 | 10.05 8.13 6.86 5.98 5.23 4.68

50scem 10°C

2 MEAPo kPaabs 120 150 180 210 240 270 300

DETENURE sccm 7.34 5. 68 4,67 3.94 3.42 3.02 2.69

CF 7L bUE scem 7.69 6. 01 4.93 4.18 3.64 3.24 2.88
50scem 0°C

A2 7AIEH Po kPaabs 120 150 180 210 240 270 300

PETE FURE scem 4.12 3.25 2.67 2.21 1.99 1.71 1.57

CF7E g scem 4,39 3.43 2.83 2.42 2.12 1. 86 1.69

50scem -10°C

2 WEAPo kPaabs 120 150 180 210 240 270 300

NETE N VRE scem 2.2 1.74 1.44 1.23 1.08 0.96 0.86

CF7EbRE sccm 2.35 1.9 1.53 1.33 1.17 1.08 0.94
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[0063] [6]

N, = : 10scem

10scem 20°C

A2 ORNEHPo kPaabs 120 150 180 210 240 270 300

SETE NURE sccm 2.53 1.93 1.56 1.30 1.13 0.99 0.88

CF7E b= sccm 2.84 2. 21 1.80 1.53 1.35 1.18 1.05

10sccm 10°C

2 9NEHPo kPaabs 120 150 180 210 240 270 300

PETE FURE scem 1.48 1.16 0.94 0. 80 0.69 0.61 0.54

CF7E b ifiE sccm 1.68 1. 34 1. 11 0.96 0.86 0.76 0.70
10scem 0°C

A 2 RIESPo kPaabs 120 150 180 210 240 270 300

SETL LURE scem 0.83 0.65 0.54 0.48 0.40 0.35 0.32

CFPEURE scem 0.93 0.73 0. 60 0.54 0.46 0.42 0.38

10scem -10°C

2 9REHPo kPaabs 120 150 180 210 240 270 300

DETE N UiRkE sccm 0.45 0.35 0.29 0.25 0.22 0.19 0.17

CF7ebhrim= sccm 0.55 0.50 0.50 0. 41 0.34 0.30 0.30

[0064] EEDFHRBMSEBHLAMALREIIC. R (1) (2) ZR=RICLEZE
EICLYRERBAZEIREQ . RUVRM T RAIEEKZ KD ZHEICIE. K
TIRLAAYR70—0Y hO—5 350K EHIMEQ,. BEENFEL
ESHLDYVIRENPDEHHEBRVCYZA7O0—X—4% 9D 5DRERE
EQs’ DOMICEMMBOERSIEHE CRE t CERKIEPuwOBER) 20EL
TP/ THY., BT ORMRERER 1 0OICRM4 DERE t E&ES
PuoDBiR%E FORBIETCEBLMENSH DI LRI DM TH D,

[0065] ZF7/. =X (5) OCFEZAVWTEMARAREQ RVEMAIEZTIEEK
ERODBEICRVWTEH, FOERERBAXBZEREAAGICHTZa /N
—avT77089—CFaET—TIELTHELDNEF LLY,

[0066] &, FIB LZZRBRAXARIMEQ, PEMARAAEIEEKDEREILCICKT
Lig, 2THTOFRMEEEESH 1 OCCPUZEABVWTITONE I EIED
WMTH D,

X, ERAZRESBEKZOLDLEXIETENSI VYV IEAPROXIES
VOREt OHEICL YRR S XM TH D,
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[E5KIR1]

[E5KIR2]

[E53KIR3]

FEk DEIH
RA7O0—3bhO0—53%ZBLTHFYVT7HRAGEY—RY YV
J5RAEIEL, V—RIVISREYFY T HRAGZRET S
EHIT, V—RIVIBHEEREBOICLY —EREICRFTL THREE
LOER4 OBMEKGERIEF v )7 HRAGEDREEHRAGS
ETOERF v NAAHRT 2 LD ICLEREBUEHREBICSEWT
.  HIBY—RYIVIEDLDEEHRGDFRHEERICEBENEE
EESHLUVYRI7O—AXA—49%%T. AICBBENRABEES D
YhE=WANLT 8 aZzRRMRIEHT I EICLY Y-S I5D
WEBEAP o ZFFEMICHIE L, RIEEY A 70— bO—33IC&
52F v THRAGDREQ, EFIEEY YV REP o ERIEEY RO
— A= 9DEAHAGC s DREQ DEMRIBEE FELEEREE 1
OANAAL., HEEHEEREN1 OIKRVWTERAREQ,2Q,=
QsXPuo/ Po& LTEEL (AL, PuoldV—2R4 VI RDEE
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