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ABSTRACT

Along with the advances of photo lithography, the line width of the
semiconductor components shrunk from 0.5~0.35 um ten years ago to 0.25~0.1
um 3 years ago. Now it further shrinks to 32 nm due to the invention of
immersed lithography. Therefore, the focus of pollution prevention in the
process environment has been shifted from particles to gaseous pollutants. The
semiconductor industry removes the gaseous pollutants by using chemical filters
which contain treated activated carbons to adsorb particular molecular
contaminants to reduce the pollutant concentration in the process environment.

In this study, chemical filters were installed above the FFUs of the photo
lithography area and the ammonia concentration had been monitored
continuously by using IMS (lon Mobility Spectrometry) for one year. It was
found that the average concentration before the FFUs was reduced to 1~3ppb
from the original 5.5 ppb, and it was reduced below 1 ppb after the FFUs. The
filters were effective at low ammonia concentration and the removal efficiency
ranged from 80~90 %. As a result, the, frequency of lens haze was reduced,
exposure energy and time were extended, cost of maintenance in the wafer fab
was reduced, and product yield was increased.

This research also compared and analyzed the types of chemical filters and
installation locations, and provided-references to the industry for the selection,
installation and certification of chemical filters. This hopes to setup a fair and
objective procurement process for ‘chemical filters to avoid the reliance of the
manufacturers’ own performance curves without the certification of third party.

Keywords : Airborne Molecular contaminants - Chemical Filter - Clean Room -

lon Mobility Spectrometry
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LEML AU PR TP T IR TE H Y ARE 2 FE

BB R n Bgt o Bt BB R AR A PR IR R R T R
7o 4 gl- S GE SN iE % (Clean room) o @AY o E F AE R A
Bood 3P5 F REIERE SK200ER TN E 2 S EL L F P AN A K05
umz_peke cnficp I A A aR e 11457571 [1] » )4eclass 1007:% % &

WhoTE 23 ERZF Y Z05umenpc B A @4 31003F o

% 1.1 Fed-Std-209E5%:2 B = 5 [1]

Class Limits
Olpm O2Hm 031 m 05K m SHm
Class fiame
WVolume units WVolume units Wolutie units Volume units Wolutie units

81 | English| (m?) (9 () () (1) (#9 (1) (#9 (1) (#9
11 350 091 757 214 30.9 0.875 10.0 0.283
1.5 1 1,240 35.0 265 7.50 106 3.00 355 1.00
12 3,500 ool 757 214 309 875 100 283
W25 1af 12,400 350 2,850 750 1,060 30.0 353 10.0
W3 35,000 001 7.570 214 3.0%0 75 1,000 28.3
W35 100 - - 26,500 7500 10,600 300 3,530 100
4 - - 75,700 2,140( 30,900 75 10,000 283
4.5 1000 - - - - - - 35,300 1,000 247 .00
WIS - - - - - - 100,000 2,830 ala 17.5
W55 10000 - - - - - - 353,000 10,000 2470 F0.0
g - - - - - - 1,000,000 25,300 6,180 175
Wia.5 | 100000 - - - - - - 3,530,000 100,000 24,700 700
W7 - - - - - - 10,000,000 253,000 a1,500 1,750

ISO %% % 7 & sd| A > "3 gk ehE 42 & 0.1um ¥| S5um > fit“#lﬁ]

2 ?Ffjfaz I E %t o ISO E & A F/Ep: # I1ISOClass 1 3] ISO Class 9 » #



PV R A AN BT ol e P F vk 1297w [4] 0 B iz
& =3 o % gyl Bice % 1SO Class 1 3] ISO Class 9 % s ¥7 Jk & i% — &

7 4y %o 4oB] 1.1, 1SO-14644 52 B m kA M A W[5]0 R - f A% 2

IR TRB] 0 - I1SOClass ™ » fjTA% < Pk R AR > F 2 jT4%] Pk

RA%g -
4 1.21S0-14644 %% B %_%[4]
Maximum concentration limits (particlesim® of air) patticles equal
to and larger than the considered sizes shown below
?Jh;z}imr:;? 0.1 pm 0.2pm 0.3 pm 0.5 pm lppm 500m
[50 Class! 10 2 - - - -
[50 Classd 100 24 10 4 - -
[50 Class3 1,000 237 102 35 i -
[50 Class4 10,000 2,370 1,020 352 83 -
[50 Classs 100,000 23,7700 10,200 3,540 a3l 29
[50 Classd 1,000,000 237,000 102,000 35,200 8,320 293
[50 Class? - - - 352,000 83,200 2,930
[0 Classd - - - 3,520,000 832,000 29,300
[50 Class? - - - 35,200,000 &,320,000 293,000
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ML E @ﬁ%ﬁwﬁﬁwwwmmn $ Al BRI R A
© mEm A ANUAERERR {%%ﬁﬁﬁmﬁﬁﬁﬁ°%¥i%%iﬁi
SR HCH iTeie B d 10 % 70.5~0.35 £ mig-| 1 34 % ¢10.25~0.1 4 m >
A o YRS AR W AR P o 2 R 1320m > @ i AR TR
BiAdobp itk d ok 3 § &4 35 24 (AMCs, Airborne
Molecular Contaminations) + -

#-4+AMCs ¥ Particle=i5 % »Muller et al [2]>+ 1994 # c8= 3 4 1> 2 Class
100552 5 S B F 477 % 4% 0k & 9100 pg/m k55 % 4 5k B A1 5 20
r@m’%imkﬁﬁi 5000 12 b o Arr F B A G R A T e [l £
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® 00 % o Kitajima and Shiramizu*+1997 & 45 1 Class 1& A= 3 p
5 W F A2 kR it Class 108 < [3] o F]ut > 4e i@ f2;--AMCsi3
AL EMAEDEIE > £ 4 F & PdE o

By 3 F ok B g B (HEPA, High Efficiency Particulate Air Filter)
frdz 1 7 1% 5 ik B (ULPA, Ultra Low Penetration Air Filter) ¥_2 %48 %l 42 ¢

i LAk s FeenPe > R F AR A Y T enig ) o AR RAR S g g
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Ammonia) %2 N-7 %Ak (NMP, N-methylpyrrolidone) % # #8142 5 a7 > % &
S FlF A58 T-Top 3% o mf sbseerm 12 w4 & R R L FIE AR+ crieHh @ §F
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b AR RAR S R 2 g “"“,f TdwE NHz 7 #8900 - 388 25 5 W2 R
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4% 7 (Lens)# & 0 F]m id = Lens 75 it (Haze) - NH; 7™ ¢ 22 SO, & pa 5 ¥
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21%B 7 HE F &4 F 5 %4 (AMCs, Airborne Molecular Contaminants)
i

R ERK A T4 € (SEMI, Semiconductor Equipment and
Materials International ) ¥ & A= % 7 # & B &3k 7 SEMI F21-95 ~ SEMI
F21-1102% 86,7 » #-AMCsA 5w 5 > & 35 ¢
(- )E&(Acids » Class MA): 4 f2 4 B » it B F 9 2 @+ HX —‘ﬁ ' il
B FHF DG A PR A REER  hF TR VR
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Bl E R B g (SEMD &2 P sz g A3 772 85
At FFEELL 21977 [6] 0 B & KFEMA-100F, L o ,T.*‘u{é_ﬁﬁz'ri#% =z
BRI E R R - 3 10pptm o

L g B4 B € (ITRS, International Technology
Roadmap for Semiconductors)¥t*t @Az 72 L4 A% B > F L 24
LG hod 2,298 [T]0 % 0 $0TRA Moz < [ 2 P 3T g B
HAAMCsz B R » & iz JEA » 402007 F £ F2NHgE R 2 304 &
0. 75ppb!2 ® o £2.27 AMCsz )k B 8 = % *v » 2 — (pptm, parts per
trillion molar) » + fjk‘a%’-\lxloqz 0

421 SEMEF-21 & 4 5 5 4 4 » 5512 [6]

2 NG /4:\ &
i J A
1* | 10* | 100* | 1000* | 10000*
% (Acids) MA-1MA-10MA-100|MA-1000MA-10000
%% (Bases) MB-1\MB-10{MB-100MB-1000{MB-10000

#5124 B (Condensables) |MC-1/MC-10MC-100|MC-1000|MC-10000

s2.#(Dopants) MD-1/MD-10|MD-100|MD-1000|MD-10000




# 2.2 TTRS S FIZEB 5 Ld4r 4] & R—378p [T]

Year of Production 2003 2004 2005 2006 2007( 2005 2009
Technology Node hp30 hp65

DEAM % Pitch (nm) 100 a0 80 70 B5 57 S0
ZMPT/ASIC %2 Pitch (nm) 107 an a0 70 65 c7 50
MPU Printed Gate Length (nm) G5 53 45 40 35 3z 28
MPU Plivsical Gare Length (nm) 45 a7 32 28 25 22 20
Wafer Environment Control in gas phase (pptM))

[Critical particle size (nm) 50 45 40 as 33 i) 25
[Number of particles = critical size (/m ) ISOCLZ2(ISOCL2[ISOCL2[ISOCL2|ISOCL2|ISOCL2|ISQCL2

 irborne Molecular Contaminants (ppthd)

Lithography-bases (as amine, amide, or NH;) | 750 750 | 750| = ?5D| =750 | =750| =730

(ate-metals (as Cu, E=le|}'5:| 015 010 0.10 007| =007 =007 =007

Gate-organics (as molecular weight greater than or _ _
&0 7o 60 &0 30 50 a0

equal to 250, E=1x107)
(Organics (molecular weight to C;Hg) normalized to
hexadecane (CyH;y) equivalent

S000 4300 400 3200 3000 3000| = 2500

Salicidation contact-acids (as Cl-, E=1(10°%) 10 10 10 =10 =10 =10 =10
Salicidation contact-bases (as NHy, E=1(10%) 12 10 8 4 <4 =4 =4
Dopants (P, B, As, Sh) =10 =10 <10 =10 <10 <10 <10

L irborne Molecular Contaminants, Surfoce Deposition Limits (for $i Witness Wafer, 24-hour Exposure to
Closed FOUP, Pod, Mini-environment or Air)

SMC organics on wafers, ASTM 195209, n,g'."u;'].tl2
Front-end processes, bare 5i, total dopants added to

I
ka
%)
]
%]
(%]
]

. .- =2E12| =2E12| = 2E12| 1.E+12| 1.E+12| 1.E#12| 1.E+12
24-hour witness wafer, atoms/cm”

Front-end processes, bre 5i, total metals added to
<Z2E10| =2E10| =2E10| =2E10| <2E10| = 2E10| <1E10

. 2
witness wafer, atoms/cm

2.2 AMCs#t 4§ Fl 18 5 lens® mask hazez_ 2 55
FEMURLRSAPE AR O HASDE TG AR eRl2107
7 [8] 0 1t & #wF B % (CMP, Chemical Mechanical Polishing) 7 & % & 4 %
f % > F %% (LT, Lithography)§ st £ 4.5 F 1 % 52 - MB® éNHz ¢ i3 =
"T-topping y R % 4-®)2.2[9] > £.0.15~0.2um % #2 % % >+ 1.0ppb % 0.1ppbz. NH;
SAREI0AES 0 TNH SO, 1t B F i pl g ki Al

(NH),SO042 & i35 % 4o B12.3 ~ 2.4[0] » 7@ chp 4 8 5 4o B12.5[10] » B



i@+ maskit 4R B 0 #t b F 5 lensFy v A 4 2= F st &g & 93 o”ghost”

s
mE

TG hoFI2.6[10] 0 5 F A S A F 0 Hoa B 5 AR AdeB12.7[10] d *tlens

2 mask{ 4 3 H 4T A R Fplicr L HA S HEL 4T

-
I\\
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Wafer/ o
Substrate | Dep

canning
Electron ‘Wafer
icrosc Inspection

Ze of op ns
Blur of Lens
Haze of reticle
Base gases o
Organic on ion
hit rpp

Bl N

B12.1 PX %'ﬁ%ﬁﬁ@iﬁiﬁ ‘-E B] % )'é. % 3 ##é‘]‘é%’xﬁ % [8]

Post Exposure PDelay : F0minutes

ULPA /S H / K / N ULPA / N / H / K

200nm L&S
180nm L&S‘
150nm L&S
140nm L&S §8

130nm L&S

B12.2 #0.15~0.2um % 47 % & >+1.0ppb(%®] =) % 0.1pph(® %)z NH3i5 % % 5 30
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Compared with incoming inspection (left), a
defect map shows considerable crystal growth
after 20 days of producticn use (right).
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scanner
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Z_ (NH4)2804 =3 be V3 -j]L «Jf”’ [9]
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Bl 2.6 F1% lens it &2 2 2 =0 F &g =3¢ = #73) 7”ghost” R %

12



Defect images of HAZE
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AGFEZ IR 4o et~ B E BRSO ARIT I R F B hIRA 4
2 AMCs# 4 #£ = 34 & jgd Wig 3 § E = (MAU, Make-up Air Unit) ~ % §
ke (Air Washer) e jiseh 28 B i B g e 3 !f*
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4% 2.3 AMCs=% ia[8]

class Source location Source type Example
Acids outside fab traffic, building SOx, NOx
heating, agriculture
inside fah chemical baths HCI, HF
Bases outside fab agriculture NH3
inside fah chemical baths NMP
Condensahles outside fab traffic hydrocarbons
inside fab plastic additives DOP, BHT, siloxanes
Dopants inside fah plastic additives P.B
HEPA filters

rom Outside Alr
hase Gas,Or ganic

A
Fa
= 3‘“1]! [ j)”}f |
Gas, From
BB, la® Equipments/
Processes

§12.8 AMC % /& [8]
2-3-2 AMCs# 8 L & :

FETAPM %32 AMCsH FER 16> 4 v -2 AMCSZ R > 58 o U T

,17‘}1?'\?\: \g-ﬁ,k}iﬁ’»f""%'\a*ﬂkﬁ_FLlpﬂd—?B’*ﬁiﬂﬂiﬁirﬁ Tivf\”“

2 AB(5-23H 0 LT R kAL R
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b. FFEEF & T H N F RBEAMCsE 4 478y -
B. Air Washergu2is % § kA

a. @ % & pAir Washerié = 2. AMCsk & o
C. FEzHEFTIER

a FHEETPRIFEZTERBLAMCSER -

Pt R ® R L8P EARE 727 ERAFEZAMCsE &
(NH3) 2 4,£5(TS, Total sulfide)= 78 = & 2 % 4o
a. MAU :
(1).% Air Washer/ g2 2 F Bk R > KRB RAERFER > MAUA
PRRE SR

(2).% AirWasheredZ 6 ¥ B kR < FEZHRBZERARFF F ZREN

§ e o d5d Air Washeriejig = & & R4 -
b. ’b& \;/E\BB i @E\'ﬁﬁ(Stock)p\ .
D% FZ2zHBEFFER > 8 5/Stockp 2k & AP > 4% 5 /Stockp 3

ESRE S
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c. # # #FAMCs :

AMAU : 35 F i 8 b 2 B 0L .
b.#% = /Stockp : d % & (EQ, Euipment)4% 21 4p Bf 2 > g 5x(FE, Facility
Engineer)t B4 = n Ap B 1 B g P~ X Z ST E o

24% & i B e fbig

ff‘u;‘/ﬁﬁ(Media)ﬂj;“ A CE R R A XTI SN 5 hodk 2407

AF A RE LR A G ILE AR R R AR R RN 0 A8
R F I F 2 AR E RPN BRI ORI ~ S REER 1S3 B
ZjpteE e > FF NIRRT FHEAS > BT E A RE ¢ F LR
AR AR N RSV S TR B BRI F 6 ARt D
PoipHzE3  wd 3 HERIPE REABERY3I~10mm > (] 354
P Epe I F P HN) AT EE Rtz Lo I LR
Mol zr s smrgin 4 22 2 MO R S BRI A & B Ik
BERPE &8 5 BRX2ZHE -

BAEAIA 3% ¢ Mo B N R e IR MR RS o b 8K

AHe g 5 REERMZ 202 F

Il

f7% o - HRIFRIC g
HTRBER B SR LS RE S L B H g B 2mm 2§

BoAMRA 0 A R RE EF 0 A - B 2mm 2 itk oo it
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SREC H R R TS F e YR B R

WS SR AR BTN RRESREI 29

RI2.9 s F 32 g~ &

CoAr » 3% e o ] v "fﬁ‘ﬂlﬁ > ”53“'&’% PEA A V. i %v} 7
IERRY &= SIS ﬁﬂ*i@ﬁ ‘e ‘*”3»%5‘?' #’:W ﬁﬁﬁ

D34 5 N oo \}]&,}%#ﬁ‘@lffq\ ._!ié_}'— ‘;F T ERMIGHE o B P

%%aﬁ%%ﬁﬁﬁﬁﬁiﬁﬁﬁwﬁﬁﬁo

E3E+ 235N DA LA L SaV e Y o s MRS T

%%“c) PRI S U BRI R g 0 T L P
RFAP R o VB R RS N3 5 408 F 5 (VOCs, Volatile

Organic Compounds) » & #2_ * 85 LR »c> & F £4P R > F1TF

P2A AR - g2 AFRM s FRESE SR e gk -

PRI R RGN T REREF RFRT AR ERE2ZERE T (L5

misitb) » Hoc kB E T o LN 2 M LR F 0 LR ARE BT

5E B2 F LB -
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Foigdf 38 2 JpF B 2astie R AR FRE T Uenf 3V RF LB Lzl
RE A e S iRE S % ng Wil 3 2 1Ll 8, 40
F ooy i B f el 4 ANC &2 s 2 B i i s €, e 24 L AMCs

FILTER § 243w viii 4 chi & R 7] -

P EME X LSk BT R AR SR (T
HoAREF L X PR aRERY 26 £R 4k ¥ IMAU
ANUORREF N RGEE S A S RHESRY LN RAB ST F T
HoEW o RE - ARE c PR{FHLERF > EAAREESTRE -

%2450 H feBom e 1t i [11]

Air Contact Pass
Shie Break through through
Main Mairix Carhon / ZenliteTon
Material Cathon 41,0, Ion Exchange Excl
g Micro-
Slurry Micro-granular | PU foam PU foam
Type Coated Loaded Type Tray Type gf:;l;i:&r Type Honeycomh
- A
ol =
LD Low Few Few | VeryHigh Few Few
Ahsorptio X . . .
Porfor o Low High High Mo derate High High
Mot A pplied at wpstrean of 1. Hongnal used |&Fplied st upstresn of TLPABEPA filer i
recormnended  (TLPA/HEPA filer in clearmmoom in MATT cleammom
— for ceamoom [ Mimo-gramilar also could be 2 it kast
Applications ;. applisd o MATI dvrmstrean
bay filter 1s
recorrended
CEREETFECRD - KA PHRREZEYTERALL S

j’é r,F A~GIE El o
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>
™
ﬁi/
=

B4R R 2 AMCSE ¥ i § s Al -

R A G (AR R)E L iR BT

y)
T
=
o

@)
"
H
L
<

D B ATASE S L R -
D. R A SRIF A F R GE R A A o

E. AFM:EHAZEE M2 FperE i SHEPAFIlterd & -

-n
\u

TR E K e~ M # 2(Low Outgassing) 3 i # % B°
g\‘ °
GC. i Filpfidpth: B §HF&T-
L F gt g th=(F * H b EFEE S A)ppb-hr(F = ¢ H i plig2
L E) -
2.5 ®& 2 AMCsiHc & 4 7 #4F

P g g ied Ay 22 S 5 TR TR 2 B
B T30k R E - P Ao
(- )} %47 & 4m 3 (Canister) ~ & = H &= ¢h 2k 3% K (FTIR)4-§]2.10 -
(= )& ¥4 =& g (Impinger)4- B8] 2.11 ~ #4358 # F4p# # B (Denuder)4- &l
2.12 ~ 33+ 7 A & 47 R (IMS, lon Mobility Spectrometry) ~ i+ & § &=

(Chemiluminescence) -
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Adr Flow Calibrator

IC Analyzer

Impinger Air
Sampling System

Bl 2.1 G A0 § 5 6
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IC Analyzer

Air Sampling System

Bl 2.12 S hcst § AR HE B 4 s

C)f k2 A1 37 ﬂﬂ;iva .,
]L: —L.w"‘-,h}:' Tr,
% 3 . N
E ﬁﬁﬁ’xﬁé A 3 “}‘r('C |lel/C[hf5‘l rapr)
- mk:’wL o 3

3 ®%  GC-MS ~ TD- GC/‘N@?W' .,
"ﬁrﬁ]ﬂ{i
RIS ERZ AT L2 deits A5 TR RIH(RE 1R
Bl s 24758 0 )i— i ok 25977 o B¢ MICKRBIfFITR RS o
e FAER TR ARE o - NIRRT RS o P LR 2
REZHF TASHTROIMS) > FIH L P H - kS AR fen G
Lo st R els ) TR RE T B R FTED R R &

TG Y 2 a3 R T EEET IMS -
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%25 F LA 45 ko B [14]

¥ 0 AMCs § B4 71 fi 4

2 B R ASITR (B & 47(1Clon LBk
(IMS;,lon Mobility (Chromatography) (Chemiluminescence)
Spectrometry)
¥ ip|7E P A w4 ] NHz ~ |7 4 w4 R] NH,™ ~ Fpe 49| 8000 ] 2 sk 14 7 1 (& 2
NMP - Total CLACRNE A A A ] TP )
Amines ~ SO »
HCI ~ HF ~ HBr ~
Cly ~ F; ~ Total
Acid... % § 18
ikl 0.1-100.0ppbv FIAAR T 0.3-100.0ppbv
ppb-ppm
R 1E 0.1ppbv Depend On Detector 0.3ppbv
1 ik 5 & ?(?'J%fgécﬁeﬁm&ﬁg B
b B ek R)
A PR 144 10-30 ~ 45 35 44
B EE M (10 # 3-5 & 2-3 &
R iF 4y 6 B " 8-12.-) 7=
fE47 R 0.1ppbv 0:01ppbv 0.1ppbv
AR i B % R
RERD ERG 7 #
Bop o |& 1 &
RIR A L% & 1.3k 1.3k
OZC'P'\[';;J ;:52)('40 2.Kpife et 2.PO, or CDA
A S A NV ‘%ﬂvﬁ'ﬁwl“%’t% “Blys agoaimnes
g4 E B 0, T B 3 ) W
3 A N N RS 3 B
P g £,936B" RE|FEFLLTANER 1= FRE- X
Bh-xTE Litf e 2 (4 RFALFEMLHLE 400
2fimi 2 p a2 (H BRALLFALFLR R
AL R e 2 {#%
AT 2 A 2 4

S 47 ¢ L2 3%
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3.1 iR R WRUR

AT

ST chit B R S BN ORE &R 2 AN-PRE §f i

T R 4r£ 3.1 H AMCsH2 Gi e R A e g - B 5 R R

EABPIEE R A o

% 3.1 AN-PFi# f 5% it g e 24

_ B R pa (b & mfs) R &
e & <t (inch) |5 % = <t (mm) o LER
081013 |15| 20 | 25 | RipHE
AN-PF
) 24x24x12 [610x610%x292| 24 | 37 | 53 | 77 | 120 | 180 13kg 26kg
% ,?%‘;'4‘ & *?;é
PR R I FARRAMCS I B riE R R TR E 0 v 27 IJISB

9901 (Gas-removal-Method of test performance of gas-removal filters)[12] ~

ISO/TS-11155-2[13]£2 NT VVS 109[14] & ipl3# & ek - Ao » S 2 BP 7 &

>8R R pER k Si(Full-Scale Gas Filter Testing Facility) > 4 8]3.1

=
(3
t?r'
M
T\
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BlERER

s

by
23
¢
FI
s
5%
&
¢

[ ERRRE

T F A kA

E f JedR % B

X

B|3.1> * ‘]"Lg/}% e g B Fi‘, Roriba ,&@[20]
R N BTN I R WO W I T S

1w

?,,%b%”?k% ’ ﬁaé‘. 2 ek & TAE T WpE2 R RE W AR 0 kAL

b2 AN R R G A s B34 s HEPAZ ULPA)R & X m'4 7 F oo
Sy NENNE Y TS U RTLES T I VR IR

%3t MOk B A R BEXT RS 4#/&@1% #’tl——ppb/}aﬁifﬁ B2 BRR

,:\ SLB Fi‘Lﬁ."fé-"’i’/F o i+ Lﬁa’fé'kt"::\:gzh"l"l‘ °

%32 > % E g R pEE kSRR E £ [20]

Bl R R

BB 10~35°C
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BRI 50~95%

b 4 [F] ® b i# 0.3~2.5m/sec
B34 16 ? % « DEP ~ NH; » H,S

" % : 10ppb~20ppm

TR F R R DEP : 100~500pugm’
o & [F NH; : 10ppb~20ppm

H,S : 10ppb~20ppm

RER # % =4 2 ULPA/Chemical filter
R A Ak R <LHft 12 7 (0:8um 2 1)

GRAEESRTE- ) & R, i e

7 e 592~610(mm)
7 HER 592~610(mm)
7 h=iF 30~300(mm)

RIGE TR R ¢ §(1)F FIRR T A ded Son g R (ke
S E BRI C Q)RITREE - (DF AT R - O) M R (B)imeis
bR A FRIFEE > AT
(D)4~ 42 i 2 5 RI
ARG HERFRAIRTRE 7RI R AT > §FRIE
BOERGE > N304 S ERTNE% Fd L T HEF HIEA SRS ER)
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FOPRE TR d gy > IR B A F TN RR B

,’ﬁfﬂ -,-:I\ //%', /gfn/*ﬂb \_}53 ° -i"/f 3:_3‘ rf’]—'-"g': ;};‘—&r”f e

-t

77=55i§9%Lx10096

B A A o (%) ~ Cin s p st 75§ AR & (ppm ~ ppb) ~ Cou
# o % P54 MR & (ppm - ppb) -

(2)& foex v 7 £ R

£ v

b XA AT R ORRRLS 0 5T MRRIRRE R 0 ¥R F AR hie i R

oo RIRERER Y RF LT RR > N X R HE o

£ PR iR § B «}é ez 3 f PR ITE RS S A MR E > e G )

P ol

B o d B o i IR T ¢ RF T e IR

;3

Koo oA g frBrg F R ST i g2 FhaEm s BEN L

o2 G E

e g E B B 40T

1 1 -3
=C. XV M t)dtx1
Q=Cinx X0.082X(273+T)X j 7 (dtx10

B¢ Qiigetefrarity £(09) Cins gt #FF Wk & (opm ~ ppb) ~ V
LR B(MYmin) cTE A AR ER(CC) M3 RERZET M2
(9/mole) ~ 77 & F $3 *£ 25 (%) ~ U5 SRl pF A (Min) > 4 of 2 5 % 1:280%
SRR E Ad EIRT R TR o

()R 4R iRl
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RAREF AR LA de e F R T 2 b R 70 Jhd pied B FR
Lo T R RELRAPE > i REER B 2 400 0 R F AT
}%@ﬁ?Jﬁﬁﬁ%o
(4)% A & Rl#

FI* A B EPMS, v 7,377, 5 8) LRlipes o4 7 £ (>
03um)s B = 1u#ft 2 7 o pb 5 St h R e A 5 BN IHE F

T TR P2 Bk TR AR FAE
(B)imtt 1§ #l

Flob kT - AR ARG E h R RS BT o JEd R
b S THLANZ FHASBER. RS AT EEH O RV ETR
P2 PBF e BERE AT FA TR AR R
FRFTRAE T LA R o
(6)im 4 15 =4 b 1# A 17 B3R

Heit B RRR R m AR G b A R0E 4 G ff RH(CRS2) 0 {17

i# 3-(TSI8386) 4 u| #-98k- 35k i¢ & (Va)er & 8k b i (Vn) L @' 1/ 98k T
hEE(Va) B HENETLEZ hbEHLE -3 RE(0)L TAETE

fBLp iE L B2 T E AN e T S e o

iva _Vn
\Y
= = —x100%
n
Ho oy _V1+V2 +onV, n=1~9
n
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B3.2k 12 323 R = P8 & BI[20]
32 *FF 7 #7% 2. IMS(NH; P pF 4 47 R) 4 7 R L
13} g+ T A 4 45 & (IMS, lon Mobility Spectrometry, Saes, USA) » &_
d RELERBERIE R €307 28 A 1780 o AT T 1 T R iRy
BORAEZR Y WP kALY 2 % IMS e
B335 AT KEZ®* 2 IMSE X417 REl> B3.45 IMSA 47 & p

L B B35 E AT FE T € % 245 channel IMSA 47 % {5 = 304

i

o BIMS® § R e d AR A R N R s R

Bd Wi B G E A ~» ENI-63ec i o Bep Bk SRR

s

SRR DM AR BN - 52 R TA L N A
(A3F) B ATRIEIRT R I RO FEFIETIHE

E > 4o@3.6[15] 0 T A A T R E PER ITE 0 TV A B T A BY 5 W
B8 2 SR AR A 2 o fp e T R R Mk R e
BI3.7[15] » ¥ ¢k 5 4c3h A 45 k2 @ iRla 4 - % BMolecular Analytics 2 & {

22DuPond & i® 12 { g gz sz it 5 (Dopant Chemical) & 4= 5% > & (745 B

&% £ 0.1ppb -
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:"-F T e IR BT ES
1 R ERERE A ERED
EEE R R

B 3.3IMS % %4 4 i%
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Bl 3.4 IMS & 47 & P 38453

AirSentry-IMS ™
45 Channel System

B 35IMS A 47 ik {5 & P 24
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|= e HERE A

Ni 63 3

h

-

HERCRTL

':—> »-
T T ok

A 4 ey
—_ S X it}
\'Hiq:lf Irs u.;;ttnl ’ﬂﬁ

r

AE e
AH = mRsmrs
i 5 A
FRHOR S

F13.6 IMS 2 45 % 4 45 & 32 [15]

IMS Cell Diagram

Ambient
Air Drift
Sample Region

Carrier Flow Membrane

{Instrument air it o
Aramoren (Instrument Air)
_/
i
—¥E H Elect.
Exhaust <«—— : ; 0 Signal
| 8- ot 0 Out
B
pe ﬂ
D\
- __\ |
Collector Drift
Flow
NJE2 Reaction Sgiit;er
Radioactive Region
Source
Caollector
Current

T T T T T
0 5 10 15 20 25 30 35 40 ms
Dirift Time

B13.7 IMS~ 17 % Cell 5 %2/~ 42 ®I[15]
33 " HpPeFBMEEATERP IR
PoEREREE K2 ZEEF > AP Ao
A.MAU:g § v K ¥ £ »c3](3 b 12 3]High Face Velocity Type : V>25
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mis) i & 4 o

B. # 5/Stockie f v 2 b HiBimE ~ b A Ik 3 ok E B kY

WE PR 5 %) KB M i# 3] (Low Face Velocity Type : V < 1.0 m/s) it

5 e
C. Recirculation Airw B st % & % »22(F & & 325 m/s >V >1.2 m/s) i+ &
A o

RE R RBBRAY BEFET BT b 4 AR SRR

2 AMCsit § 2eddl e SR E P L E R ER-E TR

%
&3?4

NH

P 3% T 3
# 5/Stock & % %2k & E Recirculation Airv kb e % K 0 B RS A
PREFEEIEE S E G RA

AP RREZFRFAE NS RECEHBE P L 3 2 FFU
vl LB > LR EFFUR F B 4c 3.8 d MR AL W 8

e 22 FFUAR B o 2 304 i3 4o F13.9 -
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* = % Chemical Filter% % %

~ T B4k BE

Ab

F3.8 A ¥ % & AT AMCT # jh % £}

L e

FFUAEE | .
b
_a-"'...'—.‘-.‘-.‘—‘-'

L o« FFU + %
— i
. «—— ULPAFILTER

AlR

—

> R

B39 it Hih et ENFFUL & =8

W% R > 4-B3.10 ~ B3.11 -~ B3.12 -
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W30 ¢ Rk %

B3.11 8 he s
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34 THERIE FI

CE AR RS IMSA W RE Db E R PR S FFUR ~

s(Inlet) » 2 § k% (Outlet) » 18 4 % %5 4 (NHa)E B 7 § sl

A BRRIEA L TFgE TR ¥ F F vimpingerdk thixLaba 41 0 K-

AT E BT o
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T~ FFEH®
QLR T Fe B2k R de o o MBI I 2 47
ARt 2 P B pedicBlAl SRF P ARFEH SR KK
2o b B e AR BE AR K Ae £ 3.1 @ % 4meEUE M (20 X 50 mesh) s T 5 & -~ 60%
2. CClywx ¥ 72 2 Bl 2 HaPOyit (732 B » T 394 5 #£1000m°/gt b » & sk

il E R R

B4l B i i B ne
Fli© F g e h 0 2 S F RILRA S F MIT A VR T
FEH> RELRS S D B FHFTRI LS G204 0 Ao g E AL
Faldegs » A 0 PR ERT @& G ER o RS HRIH AP fofh e
R 4 Ao PR S 5~10% 8 F 1Y 4R e §r i 15 AT R B ok
$ooApF e et g A P FEHT R U ER > AP

L AR 5 NH oot jort HoPOL & 75« f i #rik 2 5
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G Ao 420 PER b i 25m/s T NHyi& 5 B Sppb o H i #ih e 2

=5
s
iy
(w
ok
H N
Ja
AF
it

- E R 70%2 2 K,ért e o

341 Dynamic Adsorption - Ammonia
so{ Chemically Treated Media
Concentration - Sppb@ 500 fpm

Breakthrough (%)
(%]
T

8000 10000 12000
Exposure Time (Hours)

0 2000 4000 6000

Bl4.2 e 5 Fw &

F A LR AR
Activity, CCl, 60% Min. ASTM D3467
Surface Area 1000 M?/g Min. N2, BET Base
Particle size 20 x 50 mesh (0.85~0.3 mm) |ASTM D2862
Base Carbon Granular Coconut — shell
Impregnated property
Impregnate H;PO, 25% (Wt%)
Hardness, ball-pan 95 Min. ASTM D3802
Ash content 5% Max. ASTM D2866
Apparent density 0.66~0.69 g/ml ASTM D2854

4.2 37 AR 4 By IR A 47

AT ERYE E AL T P E RN REES o 4

14000 16000 18000

=L
ES

%L - BF55RD3D00-022 » £ 2= p # : 95.7.21 5 Bl S % 1 F4r £ 4.3 e
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tNH; 10ppmps » 4= 432 % B 5 99.4% » 58704 4814 B © ™ 1 82.6% - it
A0 #1255 NH3 15ppbps > 4= 42k B 7§ 82.9% > 1ot B ik B 2 4= 4ok o
CEBIMHEER o LARPREE 2T d MA4cB43 o YNH ek 25

mis » » v kR 15.2pph s A= 4os e 5829% 0 h#10m/ss » v ER
15.1 pphA= 4o ek 5841 % » AP F R R HERGER T b @ 4 o] HAv 4
GRS R R P B o

42 1R % [10]

BIFFTE P dAERR | TAERR | RIFEREEE
hoi# 2.5m/s, Mk R A" 42 x5 | 15.2pph | 2.6ppb | 82.90% 20 -] ¥
boi# 1.0 m/s, M0k R4 402 £ 2c% | 15.1ppb | 2.4ppb | 84.10% 20 -] ¥

10.0ppm | 0.26ppm | 97.40% #7 4y
bE 25mis, B kR Rl R R - A
10.0ppm | 1.74ppm | 82.60% |58 870 4~ 4 is

NHg= Kf_—]-i?:ff" o 4R
3= #55 (%)

100

90 | ——

80

70
60
50
40

30
20

10
0

0 100 200 300 400 500 600 700 800 900
F¥lnin)

B14.3 1 Az PliEsc s d A
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AT RO RBIGE 0 F 10 ppb NHs2 i3 44 > b #2.5m/s2 1.0
m/sT™ > 25 "% 21 70%2 F PlE S E SRR AT

NH;:14588 | p¥ex 't & : 145880 ppb-hr (2.5 m/s)

NH,:30000-] p# 3 ¥4 £ : 300000 ppb-hr (1.0 m/s)
2 fs L8 17 B R R RIEE 0 § 2qf10ppm NHs2 i3 44 > b :#2.5m/s% 1.0 m/s
T oo FEIT0% 2ZFRIEAUERFEFH AT

NH3:19]- pFex ¥t £ 1 190000 ppb-hr (2.5 m/s)

NH3:39-] & e £ : 390000 ppb-hr (1.0 m/s)

d b w g Ok R RIGANHS(10°ppD) 0 MRk # (L0 m/s) 2 Rk F B
BhETQR5MS) ZAREG- BeX b #(L0m/s)T i Bk

Bt BRI MR R S A

A3F % K 2 T s e e 2 datarE o 42 3 % PN B TR
ZEDFEZTEFREREL F 2 kAR MIMSE B E R E K 22~Tppb

A o 4eWAd e EHEMAU F o~ vk R T RIS S 0 RIEF K e4~5ppb
B0 et MAUK &k kd ok e 7 1280% » T3 1 7% 3 1 2 NHs %]
PPEETRE E R R R IRSNH R R A & 2% WAz ¥ Gas ~ Chemical #
A3 PIERES

i fr & & % Impingers® % T AL ¢ M4crt B4.52 IMSE il % o Sdor

BI4.6 0 % 55154 Ap & P A2 55 ¥ > FFUsx » =3(Inlet) » @ T 35 5ppb*s &
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-h_‘\
[N

1~3ppb > & % % & 5 (Outlet) » P d T 3555ppbh*s T 1ppbt ™ o & % -
24 e ik AT i 80~02% » 4% it 47884 ppb-hr (0.35 /s ) - 3 i 4

HARFEIT0% > TR T EE b (RRE RFERRMLED L)

200679 12006127 % i B hewF kR F L4 FOEARN

ppb IMS % B & 2%

10

9

o |

il

P T MMM
/AR \ o

4 ' i

X 1

> |

al

0
\9960 nggb‘o qg@éo (b\q,QQ(o 6‘9960 T

Q/\\Q QCS'» Q°J\q' '\/'\>Q @\'

Fl4.4 % KB e aAEF R 2L § kA% IMSE Rl &

% % % NHaff = impinger$ & )k & % 1
ppb
10.00
9.00 | ‘\,___.\
8.00
700 |
6.00 |
5.00
400
300
200 [

1.00
0.00

2007 - 1 = &
R E

L

1st/06 2nd/06 3rd/06 4th/06 1st/07 2nd/07 31d/07 ¥

Bl45 % Xt Fipen S %2 E ¥ L2 4 § kA% Impingers: 4 5
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T ERRENHIER &1

—+—inlet

—=—outlet

N

1 B = ’l;. .27 f
Ili i

O hmmM uum il Tl m T WWW$- o

4th/06 1st/07 2nd/07 3rd/07 4th/07 -3

F14.6 -z’%tf“ﬁff,aﬁw?é??“«‘%’fi' g & F kR IMSE Rl

4% B FFU 8 i 4 5 éu:az‘
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#5110 F g e fh A

Item Unit Note
Filter Location N/A FFU
Filter Size mm dept. on design

(610x610x300)modify by each fab
requirement

Filter Frame N/A Aluminum/SUS/Galvanized Steel
Typical Air Flow CMH dept. on design
Air Velocity M/s 0.3~1.0(Max.)
Pressure drop Pa <50 @ 1.0 mf/s
Inlet concentration ppb Inlet concentration @ 10ppb(NH3)

assumption (average)

Initial Removal % efficiency >90% or outlet < 1 ppb
Efficiency

End Efficiency % Life time: >2 year when down to
(Lifetime) 70% efficiency@Inlet concentration

10ppb(NH3)@AIr Velocityl.0(Max.)

Provide removal N/A Yes
Efficiency curve or
data
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Provide Particle ft* <100 @ >=0.3pum
emission data

Quantity dept. on design
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