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Abstract

High-tech industry has been,viewed as the lead industry in Taiwan. The
semiconductor industry is also an indicatot- of current economic development
and is listed as “Two Trilliongand Twin Star Industries Development Plan” by
Executive Yuan. The output value“of the semiconductor industry in Taiwan is
estimated to 1.7 trillions and will hit the all-time high in 2008. However, the
environment protection has been awakened and the problem on flare gas or
waste liquid derived from the production process of semi-conductor has been
taken seriously along with the issue on global warming. The local scrubber
equipment is one of the important parts of the production process. There have
been many researches on the processing efficiency other than the risk

assessment of the local scrubber equipment.

Accordingly, this research is sampling on the abnormal events of local
scrubber in some foundry to examine the safe design of the equipment and to
reduce the condition of the damage. We made the initial evaluation with regard
to the damage and found out the relative degree of the damage for each unit.
The result showed that the identity of the local scrubber and its piping were
under relative high risk of damage. For high potential risk of damage, we used

“Hazard And Operation Study” to analyze the damage factors and focus on the
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issue on improvement, especially on action plan of engineering control.

Finally, we compared the abnormal events occurred during the year when
the action plan is implemented with last year when no action plan was carried
out. Then it was resulted that action plan was actually efficiently reduced the
degree of the damage for the system risk. This method can be carried into effect

for further expansion and to provide a safe environment for the operators.

Key words : Semiconductor ~ Abnormal Events ~ Risk Assessment -
Local Scrubber ~ HazOp
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#4127 Rikasole #F 17> = 4 7 £ * g 3 1F 2 U4 ¥ 17 NaOH~KMnO4
EF VARER A- 42 d 3 KMnO4 g 1b g 4 e 0 AT “f 7o 2 “f
ASH3 2 PH3 ¢t ~ £ # 123 ",ﬁc? AI(CH3) % 3 ¥ &£ pi- &4 » 2 HCl ¥ &
14§ %84 SiH4 ~ B2H6 % -k f2 % %8 [5])-

H 5 e @4 Gassmith & 5oz sos @ > 7 AW BT R AR F 4R S
RTLNBEE S % o - X 0L P TR T {rﬁ—ﬂ BRI, 4 L %
o kR TR R R ALY chpEE s o fﬂ\lé S s A e
Local Scrubber By %% 4= Ebara ~ SHOWA -~ ICS -~ Clean—S—Z—l3 eSS IR
B B2 8 5 4o Ebara cn® 4§ s A 2 A BT B R 0 3K (8 ATRGR AR
* H e i T ehA &4 Clean-S-Z-13(5] 2-12) % B 4% o
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Detection

Bl 2-11 dosS s vl i * 525 TR LR FY0 A £% 212 B Hirg B
TEFEL
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Auto by pass
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|

4% 5 goHFCs 2 PRCs ¥ fAIGS EIRA 7104 #A AL &0 § 1
4o AsH3 e £ 3 700°C 11+ w4 24 BY g5 2§ 1 F (Controlled
Decomposition/Oxidation Reactor,CD(D )n\ﬁ’ AreRLERMRYHEY Sk
F AJER # 2. — > P EEA] scrubber e R IZE | P A N E AR A F T
BEBRET AR F AR EF o BRI A U RBEL T
Fl* T A RFE Bl R T 900C > EF WMEEHHE A~ > BF R
§ U Z 3 o 11 % #-k ik scrubber CDO-863 % 6] » & ﬁ.i’—‘é 4o 2-13 #5774
e § it~ CDO f 8 i sfk iz % (CDA)R £ 38 & 15 L g » T 4
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G R SERUE AR "ff'— ¢k R R R g B Bt A 2 W
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d 3+t 3F A Local Scrubber @ #4382 5 % § #4502 Ve f > w3t R
B2 F € 3 2 FPowder't Fid e B F MR R £ 2357 f’{ T
BE P > ERQIZAF F E R 3 o — VR R R H12600C = + 0 4k
% 1 #-Powderd “,fn*z R RFAREE R E ﬂﬁrmtﬁﬁsm%@, s ¥ ¢ CDO
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7] 7% Scrubber $FPH3% § # AT »x %k 7o £ o (e $$30 - 47 S 5 Hde
SiH4 - ASH3 » fedk 1+ # 1NH3 ~ CI2% 284 PFCsf #4-NF3 » 397 &4
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SiC Heater with shield ,
and have long

lifetime.

Scerrounding chamber
inner shield for

emchamcing abatement

efficiency

Gas In

B 2-14 ECS-2250 = # J\,;%m\

Plasma Inc f§ 3%

Heater Chamber

® Heater chamber wall Q LU Ll

e ofle Bl
b |

L1

% |
|
d

’ CDA Inlet

iR i

1
i 3

Gas Out

-

( hamber i Bl o T4 kR Integrated

Water Scrubber

BI2-15%F # -k e ;8- ECS2250 7 #4952 % % Jjigis o B
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Ok RILCE B R AT o A L1 S (H2 fe CHA)® % F
%ﬁ»w@nmﬁﬁﬂﬂﬁ&$¢aﬁ%% o LY Y
2 it £ 4 (4o HF > HCL) » £ -kik ~ 3% 3 2 3 ﬁef THEF > B
2-16 = BOC EDWARDS #74 # TPU (Thermal Process Unit)%* & ;% Local
Scrubber 7] » H i & enddd AT H PHE R ek 3t LW A YE SiHY AT A
4 &1 Si02 Powder * F3 A chi g > WplE 2 5 71 § 3V o3 A
ENWREE 0 BB T F 7B AR > ¢ % Si02 Powder rx e BHUEF ¢
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AIR/Fuel

mixture mnput Inward flow keeps

Zone next to clear
of process gas so no
Solid build up on
ceramic

Cool Out wall @

Flameless
combustion
in inner tube

Inward temperature
HT50CHT » §PM
FL % 1150CT

Mist
filter

B 2-18 TPU %:4&-k 7% 3% Scrubber 3 b ;% £ # T £ IE3E

-31-



¥ 23y B FIROE W f A2 R 2% 20 4 K% 3¢ Local Scrubber fq 4%
Unisem-UN2004A % &4 % » H Jf#fé 4o @) 2-19 #75r » 2 & d Burner »
Manifold ~ Burning Chamber ~ Quench ~ Drain H ~ Drain Tank ~ Wet Column
% AirHole ~ + R4 #1% = » H B2 5 9424 5 (Main Tool) & Procress #
AP ey & ®ARA F 0 5 d Manifold i€ » Burning Chamber 1 *
Burner #7 & 2 2. B § 72E(5 1200~1600°C)> L had P LT wET K £ 4
AR F ARy b Ed T2 8 KRt 5 5 d Quench #77)
Bk @R - FpEA 0 £ FE9 DrainH p 05 5 ok b SEE - 1
b friie 5B o S A FFE s fring M it S 0 € iE
Wet Column p 048 Tk :@.L,ﬂ{:;, B 3B~ 2 JREEE N U R BRI R o R (S

F i %ﬁﬂ Air Hole ¥ » $ iR cn?b 302 F B2 JRdZie » d Rt g 4
"'quz»f Central Scrubber @ {8 > % 5 2.7 o F i AL Y K 2 4 B
¢ # 7 % » Drain Tank ¥ ffkdk ® fv > ¥ d Chemical Pump #-% -k 1)
12 % Circulation Pump #-% K i B il -k 2. * o

=0 =)
J: AIR HOLE
BURNER : _
MANIFOLD / 1 =
BURNING CHAMBER Jis
/‘ WET COLUMN
QUENCH I
DRAIN H
DRAIN TANK > (O
Bl 2-19 Unisem-UN2004A 7 1Bl ° T4 % & : Unisem-UN2004A H 174 4
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()R & 45

T A S {%%E’ PR e e anE B (500°C~750°C ) g PFCs
2 H20 F Jsi #-5 T 4 4e 0 A f2 B0 (40 B 2-20)’ % kR HF 8l & 4 1
Mis RN ER R LR - ¥ CF4 f s if 99% 17 bR H @ 3 5L
2 F]V AP ¥R #ﬁf'*”ﬁ*‘»ﬂb/}f"f FORGRPEAT B 0 2 g Rkt
SN AR T AZAILPFCs PR o P H B2 fEALF Y B TE—'.?R
% 1 & h3 Hitachi SCDS ~ Showa Clean-S-PFC ~ EM Trinity % ° 3% 5 [F] it
2_f§ 4% 1t <9 Local Scrubber i & f % 7 Hitachi SCDS ~ Showa
Clean-S-PFC ~ <= B L& ~ HTVS % - [ 2—21 % L %7 4| Scrubber ¢ B o

-\m-

PRaL s tis 3 E MR AT (P AL A F S5 ¢ RE 53 64 Y
Brenis B 5 0 P R4S G ki g v RS AT & g
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R
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5371220 ﬁg&:r& ERES
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T AR PR § L T R (RF Plasma) 400 3= fi (torr) sh/R 4 7 2
CF4t > T H+ 2 HF » R pf2dpcng B2 S € 0F & ~ f & 7
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Example : CF,

Object to High teihp.
remove ( CF,) Mist Adsorption
Adsorber
I : I
Recombmatlon
Plasm: otc prevention part
generating »
gas (N2
Decomposed gas
(activated neutral paricle or Absorption
positive charge)
Inner temp
over 10,000 C Wet Unit

F + H,0 —>HF +H,0

B2-22 & iﬁ%ScrubberEii% s> 2 o T kR NANO-BIO Particles
Technology

-34 -



A '&ﬂf’ﬂu‘ Hig* gl 4ok 2-6 97T o
:“'@m“ﬁ‘ikﬁ’»'i CHE AR N e R
CRESS *W’“”“Jﬂ%rﬁw;ﬂ%?ﬂﬁﬁgiag
LR FERBERCR RN R L R A AR F A A
» ﬁ”firli'};%; BBk PR F AT i fed s P R F B
misﬁ”ﬁ IVl e ] o R E e 3 A= Vi IR e P B
““i””*gﬁﬁ %$%$ﬂ@+¢ﬁﬁﬂ’a%ﬁawﬁ%%#
Wﬁ"é T U R R R s R AL R RIBR AL i
P H AT F ot oA j\ﬁv;rs v @ ¥ Paf,{,n FF SRR o2 AR T A
F B F €3 4 FlPowder' it ¥ F 4 Bt 5 I B & 4355 $H 0
FRE® > FRILS T fi"{"’?f‘{%i“ eScrubber/? — LK BT S WL > K
LETRIBEEHEA R OR R REFRERBRALZ T
Bl o TI£2-7~2-8~ 2-9{#»:’4—?‘;’); O FUR N 0B 2% % 2 R ehk §
m

EESLE

—\

-35-



22-6 & A A VLR AR B R

Local Scrubber

P 43 W
7 b o
1.12 1% % = #ic " 1.3 B R ¥ T2 Th R
o 2.5 hAE 4L 3
feate st AR % AT 2.7 i bt B A F AL
4.5 B
- L 2P i 4 27
LR Al™ 5 s R
. Z?Eﬁ%hﬁﬁﬁ&ﬂ ' -
85 g g PR NS PR R (9
%i Jel}eai = e LA
/.){;__"_,,_ ]3_

3% "

Lpsf 5 in 2 pht i

e 2607 LABRRAT 3kAFREAFL AT

R

1.7 "RgBPFCS2 & A" | | A rpssn
Yoo RERES LR @%%4%9
2

il 5 i?%i*ﬁﬁﬁéﬂl 2.4 w ks %’7ﬁ%
3EE/VREEA T |3, ]\la\"ﬂ‘]ﬂ? i
e P i
. 10 A A= 1AE 5 A8 i
TR 5 o, i3 T B ot en TE
2.4 B 2 IR AL Ay 2.8 AP TR R Ak e

-36-




% 2-T g ottt AR R

Malker

PFC

Clean S Z-13

LMZ000A-DD

LMNZ000A-DD

Dry for Oxide

Dry for Etching
Poly / Metal

Dry for Etching
Poly / Metal

Dry for lon
Implanter

Japan

Japan

Forea

Forea

HEfO

HEfO

TEAEFFEAEEE]

TEAEFFEAEEE]

2250 850 X 1650 mim)

1199 2 450 X 400§ mim)

120078017 2500

12007801725
200LPM

100LAmin

E0L/min

200LPM

99 .00%

99%

989%

98%

=1.2month

=2month

=3month

=3month

=4 hour

=30 min

=30 min

=30 min

SEMI SZ2-0200

SEMI S2-0200

SERMI S2-0200
THER FTIR Qualified
Korea =S Marlk

SERMI S2-0200
THER FTIR Qualified
Korea =S Marlk

36

36

48

48

B8

B8

B~ weaels

B~ weaels

S hivear

S hivear

30

30

55,000 f110L
5]

48,000 f110L
5]

42000 f 120L
5

145000 § 140L
5

MT$3,330,000

MTES23,000
MT$230,000

MT$HEE20000 f MNTE900000

MTH2,500,000

1. 24 hr Emergency Call

1. 24 hr Emergency Call

1. CMWES free

1. CMWES free

2 Cwer 20sets purchase,
1 set free.

2. Ower 20s5ets
purchase, 1 set free.

2 24 hr Emergency Call

2. 24 hr Emergency

Call




F 2-7 fo5 st B AR (D)

Mlalker

TCS09

MWD 0202

GASSMITHT1E0SC

GCASSMITHIGODC

Dry Tor Etching Poly f

Metal

Dry for lon Implanter

Dry for
Etching Poly f
Metal

Dry for lon
Implanter

Japan

Japan

Taiwan

Taiwan

Astro Clean Technology

Astro Clean Technology

B AR TR H]

AR TR E]

1150=600=1500mmi1.035m3)

970=550=2000mm(0.98m2)

009001 3005 C)

1B50™200™13800{0C)

120

120

200

200

95%

98%

99%

99%

=200 hours

=7 200 hours

TO00hrs

TO00hrs

=32 hours

=2 hours

=Ahours

=Ahours

SEMI 52-82

SEMI S2-93

SEMI S22

SEMI S22

36

43

26

26

s

8

10~12

10~12

2 workers on Call

3 workers on Call

FEE i

FEE i

85000 1 120L
1

140000 § 120L
1

65,000/100 L

360,000/100L

FHe i

Ffe i

MTE1. 500,000

MNTH3 066 667

MTEH1,850,000

MT$3,250,000

1. 24 hr Emergency Call

1. 24 hr Emergency Call




 2-8 PHEo kR BRI R R
Maker BOC Edwards UNISEM EBARA
Model TPU UN2004A-PG GDC250SA-Low GDC250SA-High
Type Burner-Wet Burner-Wet Burner + Wet
h AR UK Korea JAPAN
LA BOC Edwards BAFHOR)S P o BER
Dimension (mm) 925*600*1830 850X850X1800(WxDxH) 1350(W)*2300(D)*2250(H)
Capacity (LPM) 200 380 320SLM 320SLM
Up-time(%) 99% 99% 99%
MTBF >2 months >3 month >1.5 months
MTTR <4 hours <1.5 hours <4 hrs
SEMI §2-0703 SEMI S2-0200 SEMI S2-0200
SIEbl C;;t}gca;‘lig (i, 1 A K FTIR Qualified SEMI $8-0701
Korea S Mark
PM Cycle Time (Weeks) i 2 1L 8 4~16 weeks 24 6
Phase 1 1P 1Phase or 3phases 1Phase or 4phases
Power | voltage 110 208V, 30A 110V or 220V 110V or 221V
Frequency (Hz) 60 60 Hz 50/60 Hz 50/61 Hz
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F 2-8 wHE kiR A AR (D)

Maker

BOC Edwards UNISEM EBARA
CDA (I/min) N/A 120~180 LPM 155 155
N2 (I/min) 15 (for valve actuate) 10 LPM 23 23
DIW (I/min) N/A N/A 9.8 9.8
PCW (1/min) 25 (for cooling usage) 6 3.0 3.0
Facility
Watt (kw /hr) 1 1 1.55 1.55
02 (I/min) N/A 14~20LPM 21 58
Othersl 37 (for low fire) LNG:14~20LPM 14 26
Others2 65 (for High fire) N/A N/A N/A
Lead Time (Weeks) 6~8 weeks 6~8 weeks 12 Weeks 12 Weeks
Warranty (year) 2 2 15Months 15Months
List Price(NTS$) NT$3,485,000 NT$3,000,000 NT$4,833,333 NT$4,833,333
1..Auto scraper unit clean chamber 1.% PSC 8A FAB 73 § % . 1.7 * gcraper unit clean chamber 2
Si02 ° Si02 » 2 powderis # £90% o
2.TPUF p # 7 #low fire/high fire 2.CMS free. 95% parts stock in 2.Chamber # * Al-ceramictt F > & F
mode’ M#E B F RERE - PSC field, 3 sets of all parts stock | B 8 % fffr& 2 #i o
Profit in Taiwan SCH

3. Free *t Z& TMS from Pump or
Machine to Scrubber for TEOS or
TiTiN CVD Process.

JEURIGE 18 2] $SiHy ~ SiFs ~ HFY NFs
EFARF 242 AUk Y B g
1515 T 0B Co  ABERT 4w
thit § 4= DR BT ARG R AR § %

i o
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% 2-9 % #.-k% 3% Local Scrubber ** $iz £

Wi BOC Edwards Clean Technology UNISEM IPI
! HoX Type SS003A1 Type UN9500A-BW Type ECS-2000 Type
Dimension (mm)
(W)*(D)*(H) 600%800*1830 1000*800*1900 790*820%2062 1000*600*2080
Weight(kg) 400 550 300 450
Lead Time(month) 3~3.5 3 1.5 2
Reaction Temp(C) 750 650 700~900 850
Inlet Port Max.4 1 Max.4 Up to 4 inle
Reaction Flow Rate(I/min) 200 300 500(Not include dilutiion gas) 250
PM Cycle Time(month) 1 >3 1.5~2 6~12
Phase 3 3 143w 143W
Voltage 208 208 220 220
Power Frequence(Hz) 60 60 60 60
CDA (V/min) N/A 15 30~40 180
N2 (Vmin) 15 N/A 30~40 60
DIW (Vmin) N/A N/A 4 N/A
PCW (Vmin) 25 N/A N/A 5
Watt (kw/hr) 5.5 16 4.2 6
Fuel (I/min) N/A N/A N/A N/A
Facility 02 (Vmin) N/A N/A N/A N/A
Consumption parts price(NTS)/5 year NT$529,240.00 NT$1,199,050.00 NT$892,500.00 NT$617,500.00
Manpower Support 25 6 9 15
Maintance Price(NT$)/year 90750 [ 1500 person/hr ] 0 free person/hr ] 72000[ 2500 person/hr ] 0] 1500 person/ hr ]
Warranty (year) 1 1.5 1 1
List Price(NT$) NT$2,275,000.00 NT$3,200,000.00 US$68,000.00 NT$1,800,000.00
MXIC,NAN-
UMC,GCT, VIS, Altis,Linera YA, TSMC,UMC,ProMos, VIS, Herme
Worldwide Technology Japan,Taiwan Korea,Japan, America s, Winbond( total >240 set)
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* HazOp
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32 b A bz EH® [13)[14)

F-n\

hoGIER R AR X f‘_{isw—.’;;fr% EiFRE G d A Tn
(Top Down Assessment) 4 FTA ~ ETA ¥;» 3 d & &  (Bottom Up
Assessment) 4o FMECA % o >t iz e — BRI > S Y EE 2 fd iz <
CBREARRE CFAHST  CRERR CFVEEOTA TR DT REE
FF 0 AT TERY GRTER N RA TR AR EGRER D E 0 E
&¢§%§%%%’%ﬁﬁﬁﬁ%ﬁ~ﬁﬁwﬁﬁ%@\ﬁﬂﬁﬁﬁpﬁ

EFE 0 Lo W32 5 hRIT|R AN LT 0

Rt SR A e R
et [ [elefw]wfe]elo]o
ZZ;%QW? * * * * a a a a ]
iﬁH};;\?ll;\)*% * * x * X - - - -
,Z;,j) o * o * * * a = = -
%Sﬁ;ft%xi»ﬁ % o o o) * * o * *
;Egﬁ%Qbﬁ * o a Q m] a * * * Q
(a; T;i*)ﬁ/,,\ 1 * 0 Q o Q * * a .

kAN AR AR RE AR 0 A2 ok F 2
FI3-2 B 'Gem = i 2 % AT o FOR SR AT il TR

Ela'“%?;‘?'f%?*év’%\ﬁ‘%;‘éﬁéNf?éi@—iﬁﬂ%’ L R
o b AT 2RV Y A RSN 2 B 84 47 (Failure Modes And
Effects Analysis,FMEA )~ 4~ # & % 4 17 (Preliminary Hazard Analysis,PrHA) ~
4% - ¢ £ A-tk(What-if) ~ B T '_35’ P T} 4 47 (Hazard And Operability
Study,HazOp) ~ 1 i¥=% 2 & #7(Job Safety Analysis,JSA) ~ & F_ixz » H 5 &g
* 3 E o Eﬁ,‘?&é’«{& A FTR B > RIS E i s Ae & 3-1 47

B

Fle Vi A A E R ARG B AP 2 50 i &1 8 ik

N
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.\m%*}ﬁpmé‘ EEH o

4 3-1 & 8370

=T /'1‘ Al “
i I -

i# * 53 1

1 iF% 2 A 47(JSA)

#* ¥ B T & 5 (PrHA)

2 AR A T B fg.'g/a\ 7 (FMEA)

% T % ¥ 3k 714 47 (HazOp)

4ok —¢ & & 17 (What-if)
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