3.1 FTIR

Li et al. (2003) Extractive Fourier Transform Infrared Spectrometer
(FTIR)

SiF, PM

3.2

_am T

Ske

P 305c m
21 c mLam T

35.6cm 21.4cm
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1000 ppm SFg

T P
31~34 10c m
SFe
51pm 5
Extractive Fourier Transform Infrared Spectrometer
(FTIR) 35
3.6
3.7 P
SFe
3.8 3.9 Sk llpm 5
Ipm 8lpm 10Ipm 10 Ipm

HCI 5
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FTIR 3.10

Ske

3.3

3.3.1 Extractive Fourier Transform Infrared Spectrometer (FTIR)

1. Closed cell FTIR  Bomen(10 m Cell)

-1

2. lcm
3. 5L/min
4, CESHFTIRM
5. 2
3.32
1 Sk
2. 1000 ppm
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A. 51pm

B. llpm 5Ilpm 8lpm 10Ilpm
4, 2/8  PFA 30 2 mm
14
5. FTIR
51 5 ppb
5.2 4 ppb
3.3.3
1 35
2. 3.8cm 4.5cm
3. 5.6m
4. 46+1 m/s
5. 3130£68 L/min
6. (ULPA) 0.35 m/s
1. 10 cm
8. 4.9 m/s
9. 2.31 m’/min
10. P 0.58 m/s 0.65 m/s
11.P 2.54 m*/min



3.34P

335T

3.3.6 FTIR

34

122 cm

30.5cm 21 cm

58cm 9.5cm

125 cm

36.5cm 21.4 cm

150 cm
550 cm 144
9cm 3.6
(Control Efficiency, CE)
CE =100% x Cp,/ C; (3.1

Ske
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Ske

CE =100% x Cp,/ G

Ske

Ske

(Control Efficiency, CE)

(3.2)
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4.1

P T PM
49 m/s 2.31 m*¥min 1000 ppm SF¢ 51pm
41 41~ 48 4.2
SFs 12.6
ppm SFs FTIR
(<5ppb) T P SFs 94.6 % 97.5%
98.8 %
144 Hampl
et al. (1986) SFe 50
SFs
(2000)
FTIR (1999) IPA
|PA IPA 9 ppm
(2003)
IPA IPA 12.6 ppm



(2000) IPA

4.2 PM
P Sk
0.58 m/s 2.54 m*/min 41 4.9~
4.16 1000 ppm SFs 1lpm 5Ipm
8lpm 10Ipm

SFe FTIR (< 4 ppb)

B5% 97.8% 983% 98.0%

lvany et al. (1989)

SFs FTIR

Sik et al. (1990)



84.5 % 34 ppm

84.5 %
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Ske FTIR

0.58 m/s 98.8 %

4.9 m/s 97.5%

HCI HCN CNCI

20 1
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Load '4__ ( 150cm)

Lock
chamber

Low Vacuum ( 56m)

FTIR

Low Vacuum

Low Vacuum

3.5
FTIR

3.6



'4__ 150 cm
Load ( )
Lock
chamber |
v
Low Vacuum ( 56m)
/ FTIR
Low Vacuum
Low Vacuum
3.7 P

FTIR

Ske
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4.1

A B /
(ppm) | (ppm) | (ppm) (%)
T 51pm 12.6 - - -
( Y| € )
T 5Ipm N.D. 1.06 1.12 94.6
P 5 lpm N.D. 0.78 0.80 97.5
P 5 lpm N.D. 0.81 0.82 08.8
1 lpm N.D. 0.21 0.22 95.5
1ipm N.D. i i -
( )
P
5 Ipm N.D. 0.88 0.90 97.8
5lpm N.D. i - i
( )
8 Ipm N.D. 1.18 1.20 98.3
81pm N.D. i i i
( )
10 Ipm N.D. 1.46 1.49 98.0
10 Ipm ND _ = =
( )
1. Sk
2. A SF6 SF6

3.B Ske
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%

100

95

90

85

80
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w d
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wd
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(ppm) — SF6

15 = == == e e e = === =

F Hood ' L.vacuum window
12 1 - | L. vacuum /_|L.vacuum |
SF6 hood
9 - L vacuum
Hood
- awerage 1.12 ppm
6 - SF6 chamber
L vacuum
average 1.03 ppm
3 _
0 I I [ I I [ I I I

10:35 10:40 10:45 10:50 10:55 11:00 11:05 11:10 11:15 11:20

(Time of Day)
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SF chamber SF6 L. vacuum
m
(Ppm) L. vacuum — SFB L. vacuum
4 - SE 0. 78 SF6 0.82
SFE chamber
L. vacuum Hood
3 SFE 0.77
Sk Hood L.vacuum window
L. vacuum SFe chamber
27 Sk 0.80 L. vacuum
SF 0.81
SFk chamber
1- chamber
L. vacuum winfow I-W
O \_l L |
11:05 11:12 11:19 11:26 11:34 11:41 11:48
(Time of Day)
43 P SFs 51pm SFe
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SF6 (ppm)
1.2

02:36

10 - M
0.8 -
— chamber SF6 Ave. Con. N.D.ppm

0.6 - — L vacuum SF6 Ave. Con. 1.03 ppm
04 -
0.2 -
00 I I [ I [ 1

00:00 00:26 00:52 01:18 01:44 02:10

(min)
44 T Sks 51pm Sk
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SF6(ppm)

12

L0 7/\_’//\,—

0.8 -

0.6 - —chamber Ave. Con. 1.06 ppm

04 | — Hood Ave. Con. 1.12 ppm

' Control Efficiency 94.6 %

0.2 -

00 T T T T I
00:35 01:09 01:44 02:18 02:53 03:27

(min)

45 T Sk Slpm SFe
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SF6(ppm)

1.0 -
08 —
0.6
— chamber SF6 Ave. Con. N.D.
04 - — L. vacuum SE6 Ave. Con. 0.81 ppm
0.2 ~
OO T T T T T T
00:43 01:18 01:52 02:27 03:01 03:36 04:11
(min)



SF6 (ppm)

1.0 ~
0.6 -
~— chamber Ave. Con. 0.81 ppm
04 - — L.vacuum Ave Con. 0.82ppm
Control Efficiency 98.8%
0.2 -
0.0 I I I I
00:43 01:18 01:52 02:27 03:01
(min)
A7 P SFs 5lpm

Ske
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SF6(ppm)

1.0

0.8

0.6

04

0.2

0.0

SF6

—chamber Ave. Con. 0.78 ppm
== Hood Ave. Con. 0.80 ppm

Control Efficiency 97.5%

00:09

4.8

P

00:26 00:43 01:00
(min)

SFs 51lpm
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01:18

Sk



(Ppm) —S6
0.3 - |SF6 source chamber SF6:low vaveuum SF6: chamber
FTIR: chamber FTIR: low vavcuum FTIR: low vavcuum
Con. : N.D. Con.:0.22 ppm Con.:0.21 ppm
SF6:chamber
0.2 - FTIR: chamber
chamber
Con. : N.D.
0.1 -
00 Y ‘ J ‘ ‘ ‘
11:28 11:32 11:36 11:41 11:45 11:49
(Time of Day)
49 Skg 1lpm SFs
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(ppm) — SF6

15 - SF6 sour ce:chamber SF6: low vavcuum SF6: chamber
FTIR: chamber FTIR: low vavcuum FTIR: low vavcuum
Con.: N.D.
Con.: 0.90 ppm Con.: 0.88 ppm
SF6:chamber
1.0 + FTIR: chamber ;
chamber
Con.: N.D.
05
00 v T T J T \ k
11:52 11:57 12:01 12:05 12:10 12:14

(Time of Day)
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(ppm)
2.0

15

10

05

0.0
12

— SF6

69

13:12

[ | SF6: chamber SF6:1ow vavcuum SF6:chamber

FTIR: low vavcuum FTIR: low vavcuum FTIR: chamber

chamber
Con.: 1.18 ppm Con.: 1.20 ppm Con.: N.D.
v e
1 SF6 sour ce:chamber
FTIR: chamber
I I L I 1
51 12:56 13:01 13:06
(Time of Day)



(PPM) |sF6 sour ce: chamber
30 - FTIR: chamber

— SF6

SF6:1ow vavcuum
25 - - FTIR: low vavcuum
E‘IE?RChcimar?webrer Con.: 1.49 ppm
chamber
2.0 1 Con.: N.D.
15 - (—v;\/_"\,—_. l
1.0 1
SF6: chamber
FTIR: low vavcuum
05 Con.: 1.46 ppm
0.0 v J
12:14 12:19 12:24 12:29 12:34 12:39 12:44 12:49
(Time of Day)
4.12 Ske 10 Ipm SFe
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SF6 (ppm)
0.25

_

0.20 -

A5 -
0.15 — 1lpm-chamber Ave. Con.:0.21 ppm
0.10 - —_ 1|pm-|0W vacuum Ave Con.:0.22 ppm
0.05 - Control Efficiency =95.5%
OOO I I I I I

00:26 01:00 01:35 02:10 02:44 03:19

(min)
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SF6 (ppm)
1.0 -

08 -

04 -

0.0

— 5 Ipm-chamber Ave. Con.:0.88 ppm

— 5lpm-low vacuum Ave. Con.:0.90 ppm

Control Efficiency = 97.8 %

00:26

01:00 01:35 02:10 02:44
(min)

414 Sk Slpm Sks
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SF6 (ppm)
1.6 -

1.2

0.8 -

04 -

— 8pm-chamber Ave. Con.:1.18 ppm

— 8 lpm-low vacuum Ave. Con.:1.20 ppm

Control Efficiency = 98.3 %

0.0
00:26

01:00 01:35 02:10 02:44
(min)

73

03:19



SF6 (ppm)

1.2 -

0.8 -

04 -

— 10 Ipm-chamber Ave. Con.:1.46 ppm
— 10 Ipm-low vacuum Ave. Con.:1.49 ppm

Control Efficiency = 98.0 %

0.0
00:26

01:00 01:35 02:10 02:44
(min)

74

03:19



10 cm

1 2 3 4 5
A Line (m/s) 45 4.6 50 51 5.3 4.9
B Line (ms) | 54 | 53 | 50 | 46 | 41
10cm
A
v

Low vacuum
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30.5cm

11 2/ 3|a4a|5 |6 | 7] 8 9
A Line 0.39
0.32 047|058 0.65|0.72|0.80 | 0.91 | 0.98
BLine |36 0.55 0.59
0.43 | 0.49 0.65 053 | 049 | 0.44
(m/s)
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Low vacuum
\ 4




(m*minute)

%

(cm) m/s
10 4.9 2.31 73.8
30.5 0.58 2.54 80.2
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