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1. gEX MEA AFSE[E Tt

Epitaxial Silicon
Oxidation
Si0; Deposition

SiN Deposition

Doping
Etching
Annealing N,, Ar, H,
Blanketing N, Ar, He

SiH,, SiC1;H,, AsH;, PHs, Hs, N,

Os, H,, Ar, HCI

SiH,, SiClH,, CO,, Ha, Oz, N2O

SiH,, SiCl,H,, NH;, Ar, N,

AsHs, AsFs, PH;, BCls, BF;, Ar, He, Hp, N;

CF,, Cl;, HCL,, BCL;, CCLiF, CCLF;, CCIF;, NF3, SFe, Ar, O,
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B 2 0Fx Tt YA EFol AMRElE 2olX AR AT

_ Flow rate Pressure Size range
Manufacturer Model (ft*/min)® (atm)® (um)
Particle Measuring

Systems, Inc.
LPC—HS 0.1 1 0.05 — 3.0
LAS—X 0.01 1 0.09 — 3.0
LPC—101 0.1 1 0.1 — 1.0
LPC—525 1.0 1 0.2 -~ 5.0
SPC—110 1.0 1 0.1 — 5.0
HPLAS 6.7 (max) 3—-11 0.3 — 5.0
LPC—101—HP 0.1 3—7 0.1 — 1.0
Chmet Instruments
CI-6300 1.0 1 0.19 — 5.0
CI-7500 0.1 1 0.1 — 0.5

1 ft*/min(CFM) = 4.719 X 10™* m?%/s.
1 atm = 1.013X10° Pa. ~

AL-§- 3} 35,
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WA FE 7AW JASA B g/ 43

I 3. 2HQHA Z #3e T4 42 (wt %)

AlSI ) y

type Cr Ni Mo Mn @ Si® P S c:e Fe
304L 18—20 8-12 2.0 1.0 0.045 0.030 0.03 Bal
316L. 16—18 10—14 2.0—-3.0 2.0 1.0 0.045 0.030 0.03 Bal

2 Maximum levels.

E: 4 | 3/8inch, Z0] 20ft FEOIAM &F S 0.1umEBLCE 2 X2 =

Particles/SCF at tubing outlet

Tubing Before exposurt After exposurt
Electropolished 316L 0
Electropolished Cu 3,000

Mill Finished 316L
Mill Finished Cu

N N o o

Note : Filtered nitrogen was the inlet gas. Concentrations on the electropolished tubes were
measured before and after exposure to an accelerated atmospheric corrosion test

enviroment.

+ wEn e 4A 24E F U ol%Te A

B4 FE3e 284 ANEL Wae pAge 2Hdd g Yo B2 @
4 WMo WedA ¥e & = Y. &5 - EBA staFe 4A WEEd. X 48
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7] o EoltH16].

TYAEFY ABAHYL )9 cjple U

18 9

18 1

Particles/SCF

19 4

BH X3

i dol] ALE-EE FFe AR SHJAH
2 7 316L E& 304LF o g WA FHEA
JlEd EWL AU FPFor AHNE

= dwHen ¥

5-ft-Length Tubes
Exposed to:
1. Filtered nitrogen
2. 10 SCF air
3. Filtered nitrogen

Mill-Finished 316L SS

v T Trr T erT e
100 800 1000

Time (minutes)

8 1. B4 JIAE ALE3SI0{ RF 3/8inch, 20| 5fte] 316L HEo| 3l20iA =& 0.2
pmELCE 2 Xle] . 0 FEE= 200,000 RIAH/SCFe| QA7 £ =7 10SCF(=

283pm) & S3 AZIE MEHEACL
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BB f9¢ UXE = At /4
-
Y 2882 o ged 2HJFHS
AA e FAE AAEAZT. " E E84
(polishing) ¥} 4 & RO 2%
AANIATE, 492 SHYHFL
EWo 2ol HgE EFE AAANIA
Rk o] 2 vFS EFLE Fo A
LA glo] H F= gTH29].

2 3tA polishingd EH& L=
AM dREe trape H23 Al 5 S
t}. Polishing®]® ¥ EHL ARAARA
Aold BY Hj¢ BF}3 ¥ THE
o] Slewn <iREelY A

trapst7] A S A 884 polishing e o]
Zol A FHEE WEIA & F %A
@ graindAE cAse A= AT
Electropolishing 7}% dvin#e EBUE
HEATD ¥FE BEE HAAZ
o A d3E, drid 29
finished 316L ¥ 2.9} Electropolishing¥
316L F27F of 19 (order) A= A A}
T EEEE B 4 Auiz] olRAE 2n
2HA 7t& FFARY 4HEs FL 7]
A AFLHA FFA2E AR A o]
#FAHE ZAed g dHel dFx o
o o] polishHx] & W# gAA T
S A3A verde £ F U 38 g&

#5 9l
2

mill-

E 5. 0i2] Yol 2] ChE 316L HHo| oM SHE N2 2N

Tubing Cr Fe Ni Mo ¢} c 2P2  Cr/Fe
Mill — Finished 4.6 4.3 0.4 0.4 38.1 47.9 4.3 1;1
Vendor 1 '
Mill — Finished 2.4 1.7 0.1 1.0 31.6 49.0 14.4 1.4
Vendor 2
Chempolished 5.2 3.3 0.2 0.4 48.5 36.5 7.6 1.6
Vendor 2
Chempolished 7.5 5.5 0.5 0.5 44.9 37.5 4.7 1.4
Vendor 3 '
Electropolished 48 2.4 0.5 0.5 35.1 47.1 9.5 2.0
Vendor 1
Electropolished 8.2 3.6 0.3 | 0.5 48.7 31.1 7.6 2.2
Vendor 2 _
Electropolished 6.8 3.9 0.5 0.4 43.1 41.1 3.9 1.7
Vendor 4 :

aSum of process—related impurities.
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AL 2AHE YA
Sith WBy SAs I
Fo] YA WAL BTt

E 6. 020N Weel 28 x40
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[12, 19]. Wr9] 4= YL FHol= ¥
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2 Qe 2AFE Has AE F ook
Wrel 7k &89 (recirculation zone) &
d7e TP, Fo dAE HHI /&
o2 ole] AAsL Fasri35 401
2o 2AE 2338 28 A 4R
o LAl gl Aoz RuFHUG(12,
40].

_,
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e 0.1pm EHrt 2 A ZE(#/ft°)

Particles > 0.12m/SCF

Valve Fully open Initial throttle  16h throttle
Ball
Vendor 1 2.2 362.2 8,139.1
Bellows
Vendor 2 1.1 887.4 166.2
Bellows
Vendor 3 24.0 100.5
“Off the shelf” 6.8 26.3 14.8
Cleaned 2.1 29.3 2.6
EP & Cleaned 1.2
Diaphragm
Vendor 1
With purge ports 1.2 11.6 4.0
Without purge ports 1.2 2.0 1.8
Diaphragm '
Vendor 2 4.1 266.0 31.7
Diaphragm :
Vendor 3 1.9 2.9 2.3
Diphragm
Vendor 4 1.5 15 14
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T 7. 5 3/8inch 316L FE WIIA| WSS 0.1um EOH 2 Al SE
(#f) o} WL F ol AXle] zx2 SSEeH 25E M

Particles>0.1um/SCF

Time after bending to return

Tubing Band number druing bending to original background

Electropolished 1 33.3 60a
316L 2 33.0 Os
3 0 Os
4 100 Os
Chempolished 1 300 Os
316L 2 50 Os
' 3 450 30s
4 400 6s

Mill — finished 1 432,733 > 48h

316L 2 119,800 > 48h

3 136,300 > 48 h

4 409,033 > 48h
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Prior to Purging: 232 particles/SCF

30001

Concentration
[-]

My

20001 After Purging: 7.8 particles/SCF
10001
O DA AN AN
) 10 1" 12
Time (hours)

T8 4 AFBAIEOA 0.1mECH 2 Xl WM SE(H#/ft).

(a) XS purgingA|2] X} YAy
(b) 1Y purging® QIA} WA

4= AUEA Aarle FFAdAe YA
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