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PROCESSING APPARATUS Background of the Invention: 5 <F
| nventi on> The present invention relates generally to perfl u ‘/ !’Wd’””m’”m
processi ng apparatus and, nore n~~~~~~~ particularly, to per

processi ng appar at us suitable for use during processing of perfluwgrsede 10
carbon or perfluocarbon (PFC) gases-whi ch generate in senicon ct or
fabrication processes and |iquid crystal nanufacturing proces glﬂlmmﬂwﬂ
like. <Prior Art> In the sem conductor fabrication and |iquid ﬂ
manuf act uri ng processes, PFC gases are used as an etching gas of *Googo+
sem conductor and liquid crystal materials, a cleaning gas of etchers, and
a cl eaning gas of chem cal vapor deposition (CVD) equi prment. However, PFC
gases are the th e .extr nel_ 20 significant in anatherm
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coefficient to &AMV 59 Y ey ¢ housand to several thousand times
greater than that of P %Q§?g§¥ f@j t|on efficiency w thout
consunption of a tota Tnﬁit o?) ﬂE: g currently avai |l abl e 25

sem conductor/|iquid-crystal nanufacturlng processes

Background of the Invention:
5 <Field of the Invention>
The present invention relates generally to
perfluoride processing apparatus and, more
particularly, to perfluoride processing apparatus
suitable for use during processing of perfluoride-

10 carbon or perfluocarbon (PFC) gases which generate in
semiconductor fabrication processes and liquid crystal
manufacturing processes or the like.

<Prior Art>
In the semiconductor fabrication and liquid

15 crystal manufacturing processes, PFC gases are used as
an etching gas of semiconductor and liquid crystal
materials, a cleaning gas of etchers, and a cleaning
gas of chemical vapor deposition (CVD) equipment.
However, PFC gases are the ones that are extremely

20 significant in anathermal coefficient to an extent
that it is ten thousand to several thousand times
greater than that of CO,. From a viewpoint of
production efficiency without consumption of a total
amount of PFC gas, the currently available

25 semiconductor/liquid-crystal manufacturing processes



_ 2 _ are designed so that after having consuned 20 to 50~ of the gas, the
remai ni ng PFC gas is exhausted and d r~~ n_ed nyt of ~ n_ PtrhPr (nr
(_"'"~jn P~-r~i _pnP_n_t) ac an exhaust or waste gas. For the purpose of
precluding 5 anathernalization of the Earth, it is required to perform PFC
gas deconposition processing to thereby prevent the PFC gas from being

rel eased to external environnment. Note that representative exanples of the
PFC gas include, but not limted to, CFa, CHF3, CZF6, 10 C3F8, C9F6, C5F8,
NFj, and SF6. In order to suppress outward rel ease or eni ssion of PFC gases
to external environnent, it has been known in sem conductor and |liquid
crystal manufacturing industries that as disclosed in Japanese 15
Application Patent Laid-Open Publication No. Hei 11 319485, perfluocarbon

deconposi tion devicgs .(referred.to as_PFC deconposition devices
her eirrﬁaf ter) arféd ﬁjge[sall(q%e iSP Mt %ﬁt%@wms‘éor&‘ﬂ?%fsz%otq m3% each is

adj acent to it cigted . etc wher ei 20 catalyst is used,to perform
deconposi tion %rfgc%zr%si gs’oft%ae r!Frl?—etl.'i‘aglas 1% %((ﬁa‘ifﬁ Jgsas aa%ycﬁ%i% out of
the etchers. Th,s, Rk i [ [ ' i { gaction unit
which is fill ed%ﬁ'hega%%%?gm%%yc@alCifslf%@%%%%%o)_n}Ec%rﬁ(jbnent
renoving 25 devdgudt Ot KAy ad ) | ¢8R AR Po3eC A Prddding ];Of an

exhaust gas to be supplied to the reaction un a cooling anbe

cooling os ref Engarng ilRe hasteiasdhal, Gantad Nedderéd o
deconposition gas of the PFC as deconposed by the catalyst, and further an
5 acidic gas rgeoiong GRG s Gledopbs itgici PGdHds G KON, i n the
exhaust gas as drai ned out of the cooling chanber. A catal yst-using PFC
deconposi tion gewvent She FFdiges dson ibeilap aredss shpp o adbitarri2dl ent
Lai d- Qpen Publication No. Hei 11-70322. 10 As the silicon conponent
renmovi ng devi c€niyendedti.-ngNekenbbptanepreseatintiivegesampiesi nd tlbei ce
require the use of water, it is a nust to connect a water supply pipe to

t he i ndi vi dual BBEC IR IRTIdda obeiate 1imH tadehof Qe FHEL, thit, each PFC

15 deconqgsitign deg%ﬁe is_installed within a clean room respective water

supply prpes b iﬁ'g prectsEer tBF vh@RS¥e - are installed in the clean room

e nery” B 7 SRS I ARt S
of PFC gases to external environment, it has been
known in semiconductor and liquid crystal
manufacturing industries that as disclosed in Japanese

15 Application Patent Laid-Open Publication No. Hei 11-
319485, perfluocarbon decomposition devices (referred
to as PFC decomposition devices hereinafter) are
installed in units of PFC gas-use etchers so that each
is adjacent to its associated etcher, wherein a

20 catalyst is used to perform decomposition processing
of a PFC gas in exhaust gases as drained out of the
etchers. This PFC decomposition device is equipped
with a reaction unit which is filled with a PFC

decomposing catalyst, a silicon component removing

25 device which removes silicon components contained in



20 space of the clean roomis to be occupied by the respective PFC
deconposi tion devices and the water supply/drain pipes associated
therewith. In case a clean roomis newy formed wi th sem conduct or
fabrication apparatus (or alternatively liquid crystal 25 manufacturing
apparatus) such as a plurality of - 4 etchers installed together
therein, a need is felt to acquire w B8hin the clean rooman installation
space of a blurality of PFC deconposition devices and a variety of types of
utility equipment (such as water supply 5 pipes and water drain pipes or
the Iike) associated therewith, which would result in the space within the
cl ean room bei ng enl arged accordingly. Alternatively, in the case of
installation of one or nore PFC deconposition devices within the currently
est abl i shed 10a%Iean r%%pkﬁit sonetiq&§ h%gp n %hat t he.sem caonguct_or

fabrication apparéte tﬁls?u aisqt}-’lodbcer f’s glllmanu actur irr?ﬁcé:ﬁp?élr Ay &uch as

etchers which gyq BeeRalal 0 Wollid b6 ¢egd] Jegagysty e moved in

order to acquire the-ns ation space nposi ti on devi ces

and various typesapfstUigalsl Iha20Wonifalihs Baeaesq afectoh@oisq?iglglcﬁgsomof a

variety of types of utility equipnment wth respect to eac

deconposi tion g eWalshidedotposictRby’ PB daltallFesS AAdTHuthiePe and
install these facilities. Summary of fhe Invention: It is therefore an

obj ect of sthe picdggrt garyv @inoinig0 devdiedgor pembving A RICATESS igag
apparatus capable 25 of relatively reducing the size of a clean room and
- 5 also a pecontarinedel pmoddssiexhaustthaas Aspdradinga oudabofr ¢hef t he
present invention which attains the fp rP~p," _n nn-—-PQ 1| eSin that it
conpri ses cooling chamber. A catalyst-using PFC decomposition
device is also disclosed in Japanese Application
Patent Laid-Open Publication No. Hei 11-70322.
10 As the silicon component removing device, the
cooling chamber and the acidic gas removing device
require the use of water, it is a must to connect a
water supply pipe to the individual PFC decomposition
device. In view of the fact that each PFC
15 decomposition device is installed within a clean room,
respective water supply pipes being connected to them
also are installed in the clean room. Water drain
pipes also are connected to the PFC decomposition
devices respectively. Due to this, part of the inner
20 space of the clean room is to be occupied by the
respective PFC decomposition devices and the water
supply/drain pipes associated therewith. In case a
clean room is newly formed with semiconductor

fabrication apparatus (or alternatively liquid crystal

25 manufacturing apparatus) such as a plurality of



an exhaust gas pipe connected to a plurality of 5 sem conductor fabrication
apparatuses installed wwthin a clean roomw th perfluoride supplied thereto
for permtting flow of an exhaust gas containing therein said perfluoride
as drained out of the sem conductor fabrication apparatuses, and a
perfluoride 10 deconposition device connected to said exhaust gas pipe and
installed outside of said clean room ok deconposi ng said perfluoride as
contained in said exhaust gas to be guided by said exhaust gas pipe. In
accordance with this invention, it is no longer 15 required to acquire any
extra space for installation of nore than one perfluoride deconposition
device within the clean room which in turn nakes it possible to reduce in
size or "downsi ze" the clean room In particular, in the case of
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device(s). A prihcipal féature of the present invention i_~ applied

_to 1_i_cloid ggystpks of ukifli¥hA8kulphientN (BudtChis! GRltWeSdhmay i n that
it includes an exhaust gas 5 pipé connected to a plurality of "I'i quid

crystal nmgnufagh _é'snﬁn@pm&@&UEQ%ihnﬁﬁ.?le!se@rWth@ N ikedl @d3ocaed th
perfluoride supplied thereto for permtting flow of an exhaust gas
contai ni ng thechetrewditth ,pahfichokotd dagednditnds abie afpadee witdiind theystal 10
manuf act uri ng apparatuses, and a perfluori de deconposition device connected
to said exhaustlgas pope kedngnshdhirgeédoacsodeinglyai dAtternatovelyor
deconposi ng said perfluoride as contained in said exhaust gas to be guided
by sai d exhausfingibepcpée pi iBsthildagioa Qifsens or ;oxe PHSger required to
acquire any extra space for installation of nore than one perfl uoride
deconposi ti on HEFPRROFALAPR PRYICESaiithdi thT chrrentdyn efdiadd ishesbssi bl e
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fabrication apparatus (or liquid crystal manufacturing
apparatus) such as etchers which have been installed
within the clean room must be moved in order to
acquire the installation space of the PFC

15 decomposition devices and various types of utility
equipment.
Because of the installation of a variety of types
of utility equipment with respect to each PFC
decomposition device within the clean room, it takes

20 much time to install these facilities.

Summary of the Invention:
It is therefore an object of the present invention
to provide a perfluoride processing apparatus capable

25 of relatively reducing the size of a clean room and



necessary to acquire the installation space of such perfluoride
deconposition devices) within the clean room thus, it makes it unnecessary
to nmove the liquid crystal manufacturing apparatus within the clean room 25
in order to performthe installation of such perfl uoride deconposition
device(s). Preferably the perfluoride deconposition device is enalii?~ae~1
wt h a reacti_nnunit , 'r~ which g catalytp c layer is provided and to
whi ch an exhaust gas 5 containing perfluorides is supplied and which
deconposes said perfluorides, and an acidic substance renovi ng devi ce which
removes any reactive products as produced by chem cal reaction with Ca
salts of the acidic substance that is contained in the exhaust gas 10

drai ned out of the reaction unit. The use of this perfluoride deconposition
devi ce causes the acidi c subst.ance being.contained in the exhaust gas to be

renoved away a$1°&aé BREF HHEH B PEESE % MEPGgh reaction with ca
salts. Thus, no wast{e water generates 15 fromthis per.f]| uqri. .
deconposi tion devi .prlgﬂcelfpa%e;ﬁer ac&ﬁeor?Sfoft}}%g%sfvrﬁnglsn:v |tgl. %l‘"fhslce{l

di agr am show ng, nf L gur gt f PE6 RRC8SSIsN] n2RpaLAL S 4 1GQidance
with one 20 préﬁgﬁggﬁ éﬁﬁbg%%%%F'gF fﬁg'gre§éhf %ﬁve%?ﬁbn% 5%??%3%95 a

di agram showi ng 2 @ladslte GaE0 Hilpd c3inn@eteld oMl puRa1Rky @gconposition
device of Fig. 1, Fig. 3 i's a configuration diagram of ano0ther 25

enbodi nent of il iwWRinduRe rPifabiacaries bippardevses; instadledFwdthdni S a
configuration diagramof still another

a clean room with perfluoride supplied thereto for
permitting flow of an exhaust gas containing therein
said perfluoride as drained out of the semiconductor
fabrication apparatuses, and a perfluoride

10 decomposition device connected to said exhaust gas
pipe and installed outside of said clean room for
decomposing said perfluoride as contained in said
exhaust gas to be guided by said exhaust gas pipe.

In accordance with this invention, it is no longer

15 required to acquire any extra space for installation
of more than one perfluoride decomposition device
within the clean room, which in turn makes it possible
to reduce in size or “downsize” the clean room. 1In
particular, in the case of application to the

20 currently established clean room also, it is no longer
necessary to acquire the installation space of such
perfluoride decomposition device(s) within the clean
room; thus, it makes it unnecessary to move the

semiconductor fabrication apparatus within the clean

25 room in order to perform installation of such



enbodi mrent of the wet-type PFC deconposition device;, Fi_g, 5is a
configuration diagramof a PFC processing apparatus in accordance with
anot her 5 enbodi nent of this invention; Fig. 6 is a configuration diagram
of a PFC processing apparatus which is another enbodi ment of the invention
with a dry-type PFC deconposition device applied thereto; 10 Fig. 7 is a
detailed configuration di agram of a-felter device of Fig. 6; Fig. 8 is a
configuration diagram of another enbodi nent of the dry-type PFC
deconposition device; and 15 Fig. 9 is a configuration diagramof a further
enbodi nent of the dry-type PFC deconposition device. Description of the

I nvention: 20 Prior to explanation of a perfluoride processing apparatus,
that is, PFC processing apparatus, in accordance with one preferred

enbodi nent of theFRrese§% l,nvention ﬁhenatlc configuration of a

sem conduct or PaBFH-ERET gﬁgP@@PS&CH88| &V&cfﬁsgéniconductor fabrication

factory will firStAp%rinef§a1 feature of the present invention which

is applied to liguid crystal manufacturin
architectures lies in that it includes an exhaust gas

5 pipe connected to a plurality of liquid crystal
manufacturing apparatuses installed within a clean
room with perfluoride supplied thereto for permitting
flow of an exhaust gas containing therein said
perfluoride as drained out of the liquid crystal

10 manufacturing apparatuses, and a perfluoride
decomposition device connected to said exhaust gas
pipe and installed outside of said clean room for
decomposing said perfluoride as contained in said
exhaust gas to be guided by said exhaust gas pipe. 1In

15 this case also, it is no longer required to acquire
any extra space for installation of more than one
perfluoride decomposition device within the clean room,
which in turn makes it possible to downsize the clean
room. Especially in the case of applying to the

20 currently established clean room also, it is no longer
necessary to acquire the installation space of such
perfluoride decomposition device(s) within the clean
room; thus, it makes it unnecessary to move the liquid
crystal manufacturing apparatus within the clean room

25 in order to perform the installation of such



explained with reference to Fig. 1 below The illustrative sem conductor
fabrication systemis equipped with a sem conductor fabrication factory 1,
a PFC deconposition device 44, and a factory acidic gas 5 processing

equi pnent 46. The buil ding of sem conductor fabrication factory 1 has
therein a clean room2. A plurality of sem conductor fabrication

appar atuses including etchers such as7pely-etchers 3, an oxide filmetcher
5, and a netal etcher 53 are installed 10 within the clean room2. Al so
installed within the clean room2 is a plurality of gas supply devices 48.
The individual gas supply device 48 is the one that supplies gases (such as
PFC gas or the like) required at etching and cl eaning process steps to its
15 correspondi ng etcher (i.e. sem conductor fabrication apparatus with PFC

gas supplied thereto). .The gas _supply device 48 is designed for exanple to
internal |y hav® g%gH%F&gfhd%fPﬂﬁﬁﬁﬁt D §5%3CS 8d¢i vi ng vessel (not shown)

in which a plurali t%eqfﬁgig,: t(lﬂaoéae?ﬂ\{\fyri%ﬂ tcf%@om%&%i&:i)ilolnf%e\@s{[ r.equi r ed
I'c g

gases. The factory aci processing equi pnent nprise an aci di ¢

gas remving_ deyippdl 1925 $RLETbh0RNINC d8nARY BN cexhayst duct 51

The gas coll ecti'on duct 49 is for connection between the space 25 within

the bonb-recei YaRervassproidedn@nacidl Ghdes an- ekBausemouisng device 47.
The aci dic gas renoving device 47, which is installed out of the

sem condust or ton&@in@aly pePF1lidcidesy iBY shpgﬂiieid_ahdnwiaich i~
c_'~pn_rl.E ~ .te~1_tc_~ t_h_P gas exhaust duct 51 through a bl ower 50.
Dependi ng 5 updecbhpokyse safideperdl nogidesidandgan whiidici subgpanced from a
bonmb is used for wafer etching processes. Wien the acidic gas that is
filled in the bempvisgkslevdwer whiibh cemovee bynyswoeactiavseprotinets as
bonb-receiving vessel is operable to prevent the 10 | eaked acidic gas from
flowi ng i nto t BECANERA P¥orhemicadhreagkd@nawiignc Cgasadsst pifl &bein t he

bonmb-receiving ., .. . , .
acidic substance that is contained in the exhaust gas

10 drained out of the reaction unit. The use of this
perfluoride decomposition device causes the acidic
substance being contained in the exhaust gas to be
removed away as reactive products producible through
reaction with Ca salts. Thus, no waste water generates

15 from this perfluoride decomposition device.

Brief Description of the Drawings:

Fig. 1 is a diagram showing a configquration of
PFC processing apparatus in accordance with one

20 preferred embodiment of the present invention;

Fig. 2 is a diagram showing a detailed
configuration of a wet-type PFC decomposition device
of Fig. 1;

Fig. 3 is a confiquration diagram of another

25 embodiment of the wet-type PFC decomposition device;



vessel is driven by the bl ower gas renoving device 47 through 49 and is
then renoved away at 15 device 47. The renmamining gas v renoved away isS
drai ned out of via the exhaust duct 51. 50 to reach the acidic the gas
coll ection duct the acidic gas renoving pith the acidic gas an exhaust
cylinder 52 The PFC processing apparatus 44 conprises a duct 7, a PFC
deconposition device 9 and a gas exhka@Bst duct 28. 20 The PFC deconposition
device 9 is installed outside of the clean room 2 and within (or
alternatively outside of) a little house (not shown) which is built within
the site for the sem conductor fabrication factory at a location that is
out side of the sem conductor 25 fabrication factory building 1. The duct 7
is also - 11 connected to the polyetchers 3, oxide filmetcher 5 and
nmetal etcher 53 re tiyvely, ' isnstalded ~ t-h.j..n _t P.Cl Pan
rcpmz2; a_n_~3 i ?%c'_s"‘r ﬁ%ﬁ_\g}mﬁﬁe&%%_%ﬁﬁ% E?e%cﬁ?plgél ﬁrb%tnﬁaer\'/i ce 9.

An acid gas I egRK g menie W Enk RS 'pgg @teetctco%g;rogqgioinﬁehﬁc@si tion

adj acent to a connection portion with er dcid gas

renoving device 4 i@l 90 it Adfd Ao dUflad A S RS On adj acent to
a connection portion with the netal etcher 53. A carbon 10 nonoxi de

removi ng devi cprociessiimgt appadatiust 1@ Gdeorfaticed wil®H Gindthegar a
connection portion with the oxide filmetcher 5. The exhaust duct 28 is
connect ed5t 0 t lembBAGCmeetomfoshtiisod ndentdend t hrough a bl ower 25 and also to
t he exhaust gas cylinder 52. 15 A detailed configuration of the PFC
deconposition devi dddgd i lis ke condligjured asetiagrdm qpf 24 PR PFC
deconposition device 9 includes a pre-processing tower 10, a reactor 11, a
cool i ng devi cepZOCegRd ngn appiadiat uga ¥hrieho isn @ ngdhiege epbodimensr efr ocessi ng
tower 10 has 20_a solid conponent renoving device 54 and a neutralizing
tank 61 which t&epAdviedddon: Wither Fa¥rtyPe FECs deCOmpoFidion de¥#HSd ng
devi ce 54. Spra¥§ 62, %%fgrz installed within the solid conponent renoving
devi ce 54. The2PRAES €7a heating unit 12 and a 25 reacting unit 16.

The heat §p unit 12 Flisg.eq,mi%oead d\@ttar}.led configuration diagram of a

filter device of Fig. 6;
Fig. 8 is a configuration diagram of another
embodiment of the dry-type PFC decomposition device;

and
15 Fig. 9 is a configuration diagram of a further

embodiment of the dry-type PFC decomposition device.

Description of the Invention:
Embodiment 1
20 Prior to explanation of a perfluoride processing
apparatus, that is, PFC processing apparatus, in
accordance with one preferred embodiment of the
present invention, a schematic configuration of a
semiconductor fabrication system including a

25 semiconductor fabrication factory will first be



- 12 a heating device (for exanple, electric heater) 13 and forns a space
14 for use as a gas passage on the inner side of the heater device 73. The
reaction unit 16 has a heating device (e.g. electric heater) 18 and a 5
catalytic layer 17 as installed inside of the heater device 18. In the
reaction unit 16, a space 19 for use as a gas passage is forned within the
heater device 18 at a |location overty?ng the catal yst |ayer 17. Upper part
of the space 14 and upper part of the space 19 10 are coupl ed together by a
duct 15. The cool er device 20 includes a spray 21 therein. Simlarly the
aci dic gas renoving device 22 also includes sprays 23, 24 therein. The duct
7 is connected via a three-way valve 8 to 15 the solid conponent renoving
devi ce 54. One exhaust port of the three-way valve 8 is connected by a pipe

0, Lo the 92 coll gehian,dufl rdfetbndel 96RLGN onoRBuUPSHEAm Si de of [ fe

acidic gas re evice 4 ~three-way~valve 8 is an exhaust gas flow
path 20 Cha”QGQYﬁﬁséfgtgéemééﬁﬁcéﬁhﬁe€8§,ESBw@eatibﬁ syppbAMERt Of an
|

exhaust gas to the so conmponent renovi ng devi ce 54 and the suppl enent to

the pipe 60. ThgupppeqbRith a BeRdsesnAuBEOW EbbEeeREEbNt GatherPFC, a
deconposition dévice 9. A pipe 26 connects together 25 the solid conponent

renovi ng devi cpré4dasdmpbeispanedevicé344l4antt hi fiatherpeatedidegase 12. A
space formed below the catalyst layer 17 within the reaction unit 16 is
coupl ed by a pppec@gsingt bquipmeat dévi cEheCbulbpbng paf tsemicordeptre
within the cooler device 20 is 5 coupled to the acidic gas renoving device
22. The exhausfalbuitcak8onsfecohneyt ddhes thergindhccdgeanr ERBR Ag drvice 22
at a location in on the upstreamside of the bl ower 25. A water drain pipe
30 which is prp¥ngadiiwwt pfaspmipondursogohabEiegtioraapBataii?$65porti on of
t he cool er device_2Q. A pipe 31 thah i S coEnecgeg to hhe wat er, .drai n pipe
30 in the downdPFeufiBe EREDEERYSYEh @S BRNECELENELS: Re 8Br 8F19%. A pipe 32

ts th [ 31 and t 21.t ; [ [ 37
i ch o pup SELT8 BFOUFRed SO0 cBRRER Eh L6 a 0Pt P eIt 0r the
neutral ighng ta0kneh +RPLAZARS MBCH .| SafoONSRLELh 100 DECHBCERErain pi pe
37 at a location Iinthe downstream of a punp I's connected to the spray

63. A water su PL-BEm33 S GopAeThedtlooltNgagPbaypdy dEhacwat as.supply
pi pe 34 20 con§§%¥g %gggt%e# theeﬂater sgggly%gipe ?5 gnd the spray 12. A

wat er supply pirge 3adigicedl! gast suppayspeeacts 48i tisi mhiehenkeahiarg unit 12.
An al kali tank 39 is connected to the neutralization tank 61 via a pipe 43

which is provi dagplie gapesp (42cahndsi PFal gas2brcaheedtide )t aegudredol er
device 20 by a pipe 40
at etching and cleaning process steps to its
15 corresponding etcher (i.e. semiconductor fabrication
apparatus with PFC gas supplied thereto). The gas
supply device 48 is designed for example to internally
have a build-in cylinder or “bomb” receiving vessel
(not shown) in which a plurality of bombs (not shown)
20 that are filled with required gases.
The factory acidic gas processing equipment 46
comprises an acidic gas removing device 47, a gas
collection duct 49 and an exhaust duct 51. The gas

collection duct 49 is for connection between the space

25 within the bomb-receiving vessel and the acidic gas



- 14 provided with a punp 40. Supplied to the polyetcher 3 fromits
associ ated gas supply device 48 are Cl~. HBr, CF;, (in sone cases, CHF3,
CSFe, CzF6 or else). CO CF4 (in some cases, CHF3, 5 CSFB, C2F6, SF6 or

el se) are supplied to the oxide etcher 5 fromits associated gas supply
device 48. Cl2, BCl3, CFQ ( in sonme cases, CHF3, CSFe, C2F6 or else ) are
supplied to the netal etcher 53 framjgs-associative gas supply device 48.
Respective one of the above 10 noted gases are filled in separate bunps in
correspondi ng gas supply devices 48 on a per-kind basis. Although part of
each kind of gas as supplied to each etcher is consuned during wafer

et ching processes, the renmaining gas will be drained out of 15 each etcher
as an exhaust or waste gas. Wthin each etcher, HF that is an acidic gas is

produced by deconposition af PEC (CEQ) thus.consuned therein. ILn addition
to the HF, the'EIPAII iE6ntt PnsTﬁ%p?SHaéFsgﬁéiFQ?OVFBQaHSVPHE i'ke) as

has been produced 20 .by .reacti.on, betwe fer rare terial as cut away
t hrough et chi né"%a%ﬁil t'fYe PP EZSL Segis)ouéﬁ 8&8% ﬁegﬁqodldg%rw&nent s (Si02, W3
and others). Aldgl Jmval Abdan il 36 628 (Chphle e 1aC i oas

removi ng deviceé he "exhaust gds as drai‘ned out the polyetcher 3 is

| ntroduced | nt Qe saldet auerls: SFRRRENG HABRMNGHlevbegend k2 the duct

7. After renoval arnful gas (CO at the carbon nonoxi de rgm=yng

r,~iepi _C8 ~~ LpRnPYmaRspadat &aineed ain Qlildilh Ba@xhdgdh Ii® etcher 5 is

introduced into the solid 5 conponent renoving device 54 via the duct 7.
After renoval eluppariddulfran & gaaes icCusedBELY) waifdrihetatithggas renovi ng

device 4, the exhaust gas drained out of the netal etcher 53 is introduced
into the solidprovessest. rwheui hhjedavidéc54asi ahaheidu€tilIedl dincahes
bomb leaks toward the outside by some causes, the
bomb-receiving vessel is operable to prevent the
10 leaked acidic gas from flowing into the clean room 2.
Such leaked acidic gas as filled in the bomb-receiving
vessel is driven by the blower 50 to reach the acidic
gas removing device 47 through the gas collection duct
49 and is then removed away at the acidic gas removing
15 device 47. The remaining gas with the acidic gas
removed away is drained out of an exhaust cylinder 52
via the exhaust duct 51.
The PFC processing apparatus 44 comprises a duct 7,
a PFPC decomposition device 9 and a gas exhaust duct 28.
20 The PFC decomposition device 9 is installed outside of
the clean room 2 and within (or alternatively outside
of) a little house (not shown) which is built within
the site for the semiconductor fabrication factory at

a location that is outside of the semiconductor

25 fabrication factory building 1. The duct 7 is also



10 where the PFC deconposition device 9 properly functions, the three-way
val ve 8 operatively couples together the etchers and the PFC deconposition
device 9 to thereby ensure that the exhaust gas drai ned out of each etcher
can flow into the PFC deconposition 15 device 9. Due to this, any exhaust
gas cannot flow fromthe duct 7 into the pipe 60. The exhaust gas as

drai ned out of an etcher which uses-np1harnful gases is directly drained
out of this etcher to the duct 7. Water which was supplied fromthe water
supply 20 pipe 34 is continuously sprayed fromthe spray 62 into the solid
conponent renovi ng device 54. The exhaust gas to be supplied to the solid
conponent renovi ng device 54 contains PFC (CFQ and al so inpurities which
generate solid conponents by reaction with water such 25 as Si F4 and W6 or

he |ik i hi - 16 . i th lid
E:orerpolneﬁt a;srrgtrjggk{?%%t% ::II‘T-%g t?é?qgﬁ&%soﬁgﬁgﬁises?ﬁgﬁ?ﬁgcﬁ?s olnt ai ned
i h hat q_ i Si,O~ d HF by r. ti f
Equat on (1) bardnietad-ghchRs AR e vy, YMLCH ape "GREATIRL
generated is UlLEAshH RHOL1SEICHRomS Y | & RANL %.'1%% el dd S ypgmoved

away fromthe exhaust gas by use of the sprayed water, similtaneously when

it is producedppet 'El%bot?r%bis(it@_@)ﬁﬁpa@%&%% @auc}ina,ﬁc%ogaéormgvgﬁgtthe li ke)

that are contained in e exhaust gas when drained out of th chers are
al so renoged adeyicBedaridi ngsialalesoat! kihe iduct gnisfhi Gapod it i\Wat er
solubility; thus, it is possible to renove it fromthe exhaust gas in a
simlar way. \Watigacehitchocantcannectiod @driiicn erider D ped yiekt dheirsg

sol uble thereinto drops down into the neutralization tank 61. WF6 that is
contained in tRe eXkhetbergasidl gasrrenovingt Hewacer 4t bst Akseby produce W3
(tungstic oxide) and H- in a way as defined by Equation (2). 20 W6 + 3H20
~ W3 + 6HF . instaliep wy3the ductafli pé olpos ipaon eddacemd ttous i s
renoved fromthe exhayst gas hy the sprayed water and then drops down into
the neutral i zaFPBRECEARIGPOTEdOPh WAL thenaedal stchesn SéonpBnearBoRnd

tungstenlgS COHB%Q%EE% Wghggi%ged%%gggl%eqSIQn%Q%lié a%%tt %?dg% 7 7

at a position near a connection portion with the oxide
film etcher 5. The exhaust duct 28 is connected to the
PFC decomposition device 9 through a blower 25 and
also to the exhaust gas cylinder 52.

15 A detailed configuration of the PFC decomposition
device 9 will be explained based on Fig. 2. The PFC
decomposition device 9 includes a pre-processing tower
10, a reactor 11, a cooling device 20, and an acidic
gas removing device 22. The preprocessing tower 10 has

20 a solid component removing device 54 and a
neutralizing tank 61 which is provided at lower part
of the solid component removing device 54. Sprays 62,
63 are installed within the solid component removing
device 54. The reactor 11 has a heating unit 12 and a

25 reacting unit 16. The heater unit 12 is equipped with



be renoved away by bubbling such exhaust gas into water in a water tank. As
has been descri bed previously, the solid conponent renoving device 54 is
operable to renove not 5 only the solid conmponents (Si Oz, W3 and the |ike)
contained in the exhaust gas being supplied thereto but also acidic gases
(SiF4 and WF6 or el se) which produce solid conponents by reaction with
water. During renoval of an acidic gas which purifies such 10 solid
conponents, the solid conponent renoving device 54 al so renoves the solid
conponents (Si02, W3 and the |like) thus generated by reaction with water.
Since these acidic gases are renoved through reaction with water within the
solid conponent renoving device 54 at 15 a pre-stage of the reactor 11, it
is possible to avoid unwanted production of solid conponents (Si02, W3 and

ssible to avoi d unvant e of 'sol i d components .

and W6 or ol o8) NeArPEaapte bty BESEIR, eé%‘?%rr'ﬁ?f;%ssi%'ﬁ'li.?*g%ﬁﬁi s
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and (2) solid conponents bl ock gaps to be forne et ween e catalyst.

Whereby the cahahkakiwg aBvieeese.gloeclertiic heakash Wt Bnkhe exhaust gas
does not decrease in surface area so that the PFC decConposition efficiency

i _s i_npreved. cihalgtkal laveten 7sakutingRafl@eddinsqdeudrhydeahea®esol ution)
within the alkali tank 39 Is driven by the punp 42 to be supplied to the
neutral i zati ondesike618t.hr bonghhé heepecpior 3unThel 6} kal spsok ul  ofoachiset O
neutralize acidic materials such as HF or the Iike as contained in the
water within tBe BedgBsapassagen isafkrmedovitiine tbet hebiteeddeatice Wist hi n
the neutralization tank 61 is driven by the punp 36 and then drained out as
wast e water toatha hafatigrapiepilgéng7thpacataflystchawast & 7wat épPes sent

through the pipe 38 to the 4
art of the space 14 and upper part of the space 19

10 are coupled together by a duct 15. The cooler device
20 includes a spray 21 therein. Similarly the acidic
gas removing device 22 also includes sprays 23, 24
therein.

The duct 7 is connected via a three-way valve 8 to

15 the solid component removing device 54. One exhaust
port of the three-way valve 8 is connected by a pipe
60 to the gas collection duct 49 at a location on the
upstream side of the acidic gas removing device 47.
The three-way valve 8 is an exhaust gas flow path

20 changeover device which switches between the
supplement of an exhaust gas to the solid component
removing device 54 and the supplement to the pipe 60.
The pipe 60 is a bypass pipe with respect to the PFC
decomposition device 9. A pipe 26 connects together

25 the solid component removing device 54 and the space



spray 63 and then sprayed thereby into the interior of 15 the solid
conponent renovi ng device 54. The remaining waste water is drained out to
wast e wat er processing equipnent as will be later discussed in the
description. As the reaction of Equations (1) and (2) takes place due to
the water in the waste water being 20 sprayed fromthe spray 63 also, it is
possible to reduce the use anount ef l3ew water to be sprayed fromthe spray
62. This results in a decrease in anount of the waste water being drained
through the water drain pipe 37. The water as sprayed by the sprays 62, 63
25 absorbs acidic gases that reside within the exhaust - 19 gas to be
supplied to inside of the solid conponent renoving device 54 to thereby
renove acidic gases away f_rnr_r_~ thg P_x_hapst gad The exhaust gas which

- d - d f ) - - - - -
|t roauced i ntbEreCFscHDY HePRPCRER eRCTRY L0 AN Crothed PR 1,
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In lieu 10 of é@ﬁ%lé@tﬁj%a"\ﬁiﬁé YPes fheStEaTbrBYebecadgded tiphdie exhaust
gas. The exhaust gas and the added water wthin the space 14 are heated up

by the heater ggvtcefleneosphet GhehVAt EhebeseBs dedieamoThg exhaust gas
as heated up by the heating unit 12 is then supplied 15 through the duct 15

to the space l18otplédntdheheecaciqiclfas Themexhaystegagei g2f urtier heated up
by the heater device 18 within the space 19 up to a tenperature which
ranges from 658xhaust0@uciTh28 hiat ednpebbedt tgathél aesdiat gashe i nsi de of
the catal yst layer 17. The 20 catalyst layer 17 is filled with an

al um na- based ¥emovdngcdewiget22hat asloaatienl 8t onhtbe KRstxea®nposition
of 80% of A1203 and 20% of Ni 02. Practically, such alum na-based catal yst
is installed Wid€nofhbhe cBEPBRL 185 nhih "3y rfir AN aniR& chhrigs®h el 25

cartridge type structure, CFQthat is contained in the - 20
g yp provgde with g?pump 29 Es connecteg to a bottom

10 portion of the cooler device 20. A pipe 31 that is
connected to the water drain pipe 30 in the downstream
of the pump 29 is connected to the spray 24. A pipe 32
connects the pipe 31 and the spray 21 together. A
water drain pipe 37 in which a pump 36 is provided is

15 connected to a bottom portion of the neutralizing tank
61. A pipe 38 which is connected to the water drain
pipe 37 at a location in the downstream of a pump 36
is connected to the spray 63. A water supply pipe 33
is connected to the spray 23. The water supply pipe 34

20 connects together the water supply pipe 33 and the
spray 12. A water supply pipe 35 is coupled to the
space 14 within the heating unit 12. An alkali tank 39
is connected to the neutralization tank 61 via a pipe
43 which is provided with a pump 42 and is also

25 connected to the cooler device 20 by a pipe 40



exhaust gas is deconposed into HF and CO2 while being accelerated in
reaction with the reactive water by the chemcal reaCi_nn of the catalyst
in a way as given by Equation (3). 5 CF4 + 2H20 ~ C02 + 4HF . . . ( 3)
Upon deconposition of 1 nole of CF4, 4 nole of hydrofluoric acid (HF) is
produced, which is four tinmes greater in nount than the fornmer. Note here
that in case the PFC contained in thel&exhaust gas is CzF6, 10 reaction such
as defined by Equation (4) occurs causing C2F6 to be deconposed into C02
and HF. C2F6 + 3H20 + ( 1 /2 ) @2 ~ 2002 + 6HF . . . ( 4 ) Oxygen for use
during the reaction of Equation (4) is supplied as air to the interior
space 14 via an air 15 supply pipe (not shown). This air is heated up
within the spaces 14, 19 and is then supplied to the catal yst |ayer 17.

Al ternatively, | FQ .1 the PFC, reaction defined by Equation
(5) takes p|acgr@gﬁ??§g%§38 %o%%ggdg?dnposed into SO3 and HF. 20 SF6 + 3H20

<S03+ OHF . (S)ohain dleRUTON ol ork™d &0 SHE bRlinsal SO and

6 nmol es of HF which I's'six tines g I N mount an it are produced. The

water that is gisdgd by *a%v\&g:tleemas'zm@! Y101 PEsr> @8, |(SnSRomeedaiest he spray

23 within the dcidip‘gaé - renDV|ng‘deV|c¢ 2Z. 'Thi s water I's
col l ected by thkaraci dirG, 9esr,r 8eDENBE)Jevese @8, (A0 sbie eagledr, e, ce 20.

The water withzn the cool er ‘device 20 is driven by the punp 29 so that it
is drained to che, WaLE[, ¥RMi Br else) are supplied to the oxide
etcher 5 from its associated gas supply device 48. Cl,,
BCl,, CF, (in some cases, CHF,, C,F,, C,F, or else) are
supplied to the metal etcher 53 from its associative
gas supply device 48. Respective one of the above-

10 noted gases are filled in separate bumps in
corresponding gas supply devices 48 on a per-kind
basis. Although part of each kind of gas as supplied
to each etcher is consumed during wafer etching
processes, the remaining gas will be drained out of

15 each etcher as an exhaust or waste gas. Within each
etcher, HF that is an acidic gas is produced by
decomposition of PFC (CF,) thus consumed therein. In
addition to the HF, the exhaust gas contains by-
products (SiF,, WF, and the like) as has been produced

20 by reaction between wafer rare material as cut away
through etching and the PFC gas(es) along with solid
components (SiO,, WO, and others).

After removal of harmful acid gas (Cl,) at the acid
gas removing device 4, the exhaust gas as drained out

25 of the polyetcher 3 is introduced into the solid



5 pipe 30. A portion of this water is supplied by the pipe 32 to the spray
21 whereas another portion of it is supplied by the pipe 31 to the spray
24; then, these are sprayed fromrespective ones. The high-tenperature
exhaust gas which was drained 10 out of the catalyst [ayer 17 and which
contains CO02 and HF as deconposed gases is introduced into the cooler
device 20. This high-tenperature exhawst-gas is then cool ed down by the
wat er bei ng continuously sprayed fromthe spray 21 within the cool er device
20 to a 15 tenperature less than or egual to 100C. A portion of HF as
produced by deconposition of CF4 is resolved into the sprayed water and
then renoved away. Cooling of the exhaust gas may alternatively be carried
out by bubbling the exhaust gas into water within a water 20 tank. The
t enper at ur e- decreased gxhaust. as Jjs.intrqduced intg t he acigig as
R f&e

renovi ng devi c&°PPONFRE xRy 9gQ§V&8ﬁe§HiXP8 &% S8ENi'rh ter being

sprayed fromt Lays 23, i thin i di r i .devi ce 22.
Wher eby, the agggﬁgagaéf(ﬁﬁgéﬁggh%gg 6§B§e%§ngg%i%%%#O®?%%E%%Jgﬁ%h as HF
contained in thenoying?dePtRAUE, 483 kaniQlvedantRa3ueh WRlehARgd hus is

removed away from the“exhaust gas. I'n order to enhance the contact

efficiency betygenet #g16XRaknerdads 13nd nkhe iRl i ¢l o gdsame time
improving the efficiency 5 of acidic gas renoval, plastic-nade ~ ~ %>> "I

~~is filked w'c,-bmgantelae FeindvG ngaglefra ey isag vdaviche dactHr . sageduced in
anount by the acidic gas renoving device 22 to fall within a range of from
several ~ to lrpmowval b&sharhifalr asildt gasesanciliesspexhawsd tgas dsid hen 10
drai ned away through the driving bl ower 25 and exhaust duct 28 plus exhaust
gas cylinder 53asowemdvting eevdceald,emhier eximemist lgasaddiatined, oulte ofat er
that has absorbed acidic %gses is drained by the acidic gas renoving device
22 into the cob&her mggpilceteher1 53TRe iiptapdyceds iagoeihier §odyisk em i ncl udi ng
the pre-processing tower 10, the reactor 11, the cool er device 20 and

aci di ¢ gas renbPPRGNGEY LEMPY NG AeVArRed 4oy iPhd s St J5 alPnegaefve

pressur eg,to thgreby RLeYF Joeakans ol o a2 ite o P gy ned T

functions, the three-way valve 8 operatively couples
together the etchers and the PFC decomposition device
9 to thereby ensure that the exhaust gas drained out
of each etcher can flow into the PFC decomposition

15 device 9. Due to this, any exhaust gas cannot flow
from the duct 7 into the pipe 60. The exhaust gas as
drained out of an etcher which uses no harmful gases
is directly drained out of this etcher to the duct 7.

Water which was supplied from the water supply

20 pipe 34 is continuously sprayed from the spray 62 into
the solid component removing device 54. The exhaust
gas to be supplied to the solid component removing
device 54 contains PFC (CF,) and also impurities which
generate solid components by reaction with water such

25 as SiF, and WF, or the like as produced during etching



20 the exhaust gas toward the outside of this system Additionally the
acidic gas renoving device 22 is also nodifiable to enploy the bubbling

schenme. Note however that either the spray schene or the filling tower
schenme is superior because of its advantage as to 25 reduced pressure
| osses and the capability to downsize - 23 the blower for gas exhaust

use. The al kali water solution wthinldhe alkali tank 39 i_s driven by the
punp 40 so that it is supplied through a pipe 41 to the interior of the
cool er device 5 20. The alkali solution is used within the cool er device 20
to neutralize specific acidic substances such as HF and the |ike which are
contained in the water drained out of the acidic gas renoving device 22 and
the water as sprayed fromthe spray 21, 10 respectively. The neutralized
water within the coqler .device, 20 ig.driven b he pu 29 and then drai ned
t hrough t he \A/alpg:r()cggg’l RLGA% W 50305%[ 89%%%“[ égﬁjﬁﬁttlgﬁuis&?élma_s( not
ol g T PuSRE OSSR RO (A RPN Oy FEHOT N® (2190

15 includi ng flUofine contained as fluoti as contarned Th waste water

bei ng suppl i ed by e ‘Qﬁtserisdrd%ic'&\_;\lﬁo@%ﬁ l:j.Q)rto?’Ei@)DdaﬁJisﬁFfB{} Pé'é(‘f\@iq_ o

delivery of the waste water from ch fluorine was renoved away.

illustrative egodigi@rtionS (QYchelilat, all of 20 the sem conductor
fabrication apparatuses (etchers and chem cal vapor deposition (CVD)

equi pnent 3 whi ch arsif,nst ahl@dswistil, +t sgr cl ean room and to which HRC gases
are supplied are connected via the duct 7 to the PFC deconposition device
9. Wth such an arrsdimgenhns, geheZated pesalbra-fonpeom tmacgbngkelidchi ne
of PFC - 24 deconposition device 9 to process the PFC gases drai ned out
of all of thenpPafticdescseot tdiadd itayis temovedk awialye forom £her exhiaustthi s
enbodiment is _f_ree fromthe need to connect a water supply pipe and a
wat er drain 5 PPfebpl Yseeodc tthiec SPraYednyattexds simud taaepustlyy whene
it is produced. Other solid components (such as SioO,
10 WO, and the like) that are contained in the exhaust gas
when drained out of the etchers are also removed away.
Regarding HF also, this is significant in water
solubility; thus, it is possible to remove it from the
exhaust gas in a similar way. Water which contains
15 Si0, with once-removed HF being soluble thereinto drops
down into the neutralization tank 61. WF, that is
contained in the exhaust gas also reacts with water to
thereby produce WO, (tungstic oxide) and HF in a way as
defined by Equation (2).
20 WF, + 3H,0 = WO, + 6HF vee (2)
WO, is ultrafine solid particles and thus is
removed from the exhaust gas by the sprayed water and
then drops down into the neutralization tank 61

together with water. Silicon components and tungsten

25 components which are contained in the exhaust gas may



of the plurality of PFC deconposition devices which are installed within
the clean room and may be arranged so that such water supply and drain

pi pes and electrical wiring |leads are connected to the single 10 nmachi ne of
PFC deconposition device 9. This in turn nmakes it possible to shorten a
time taken to install the water supply/drain pipes and electrical wring

| eads while at the sane tinme reduci-hgldifficulties in installation works
thereof. 15 In this enbodi nent the PFC deconposition device 9 is installed
outside of the clean room2. Due to this, in case a clean roomis newy
installed, the enbodi nent avoids a need to provide in the clean room 2 an
extra installation space for the PFC 20 deconposition device 9 and the

wat er supply/drain pipes to be connected thereto, thereby enabling

achi evement of .l kepiosaSigayr BJUBLERD 10G <AAINaLALAg: oo fig.e ean room 2.
Anot her advantage Iies 1Tnh an“abrlity 0 eflice he capaci ty of cl eaning

equi pment 25 f QL i keMVyaly %ft%%SEQH | contami nants or mcro-dusts - 25
within the clean room?2 ang that of airconditioning/adjustnent equipnent

whi ch i s operativelps 3330 Yl Ge¥diie frleRAbusa9M Zhef dovildier advant age
lies in an ability to nmake easier both downsizing of 5 the clean room2 and

| ayout alterat b@mB@fnemrﬁr@ma@gmgoaeﬁ;@ba Gat iien opePabaleutes rehidve et be
sai d because the PFC deconposition device 9 and any required water

supply/drai n popdy theneolldd tbmpenenase (SAD, fiBPosed whehilikdle cl ean room
2. 10 In cases where a PFC deconposition device is newy installed for
processi ng of PPGtgases dp dha eshaost glsabglingalsuppldedettbleereso nstal | ed
within the currently established clean room installing the PFC
deconposi ti on §8¥ @ds9 agtidiige geFeshd SiFeadnd odfa 24 ©1E® )t Wiy of this
enbodi nrent nakes it easier to nove the sem conductor fabrication
appar at uses suPKOSYCEnE0didh EPTPRRGNLEp P & C/GEHO8e MilEEN WAEES f abri cati on

apparatuses in_accordance with _a _change .of products to he .manufactured. To
be brief, thisPEREGE FEROVPL 56 EBnAGE6 9AshMBIFRPYriTics such

L oxt b1y | nELSacdolBT SARuCLar LIS LBl BhEiAbon e
noticeably shogyen;ar, ehdBa! €nd LbT8dl 26EBohenTRY§sibe, SFHl CoRAUGHLr

fabrication
like) thus generated by reaction with water. Since

these acidic gases are removed through reaction with
water within the solid component removing device 54 at
15 a pre-stage of the reactor 11, it is possible to avoid
unwanted production of solid components (SiO,, WO, and
the like) within the reactor 11 by reaction between
such acidic gases (SiF, and WF,; or else) and reactive
water as supplied to the space 14. Thus it is possible
20 to solve the problems due to production of solid
components (SiO,, WO, and the like) within the reactor
l1l—that is, (1) solid components badly behave to
block porous components as formed at a catalyst, and
(2) solid components block gaps to be formed between

25 the catalyst. Whereby the catalyst which comes into



25 apparatuses. In addition, it is possible for this - 26 enbodinent to
i ntroduce the PFC deconposition device 9 by nerely installing the duct 7
within the clean room 2,, without requiring novenent of such sem conductor
fabrication apparatuses. For this reason, upon 5 introduction of the PFC
deconposition device 9, it beconmes possible to shorten a halt/shut-down
time period of the sem conductor fabrif&ati on apparatus ot herwi se occurring
due to the sem conductor production |ines within such clean room 2. 10 This
enbodi nent is such that the reactor 11 is subdivided into the heating unit
12 and the reaction unit 16 each having its own heater device, with the
heating unit 12 and the reaction unit 16 installed on the indoor floor of a
little house. This arrangenent 15 for division of the reactor 11 into two
parts of the heating,unj.t,1 nd r i uni t 16 1S d ;hecause in
%88%9%5 g&%&r%g% h%%%% %E& Aoles %o% g%%&%%%% 1%

view of the co t ocessing o gases as dralned out of all the

sem conduct or oAt | appa S e RO mudstidliosd eWetildikniche 20
cl ean room 2 afﬁgggsge%hﬁg%%%% th’t??s%lewg&p&%{e , the J't ot ael kll'eilgkrllt E’gf
reactor 11 (i.eg tiheAeleght of heating unit 12 and that of reaction unit

16) becones extrenely significant to an extent that which nmakes it

difficult to transpiyd Aihemibydtid seahittlas. (% Thicd ianbadidreide merel y
requi res connecti on between - 27 the gas exhaust portion of an etcher to

be additisnal | gopu@Miongd wdrth ithe hduell k&l it uank 39 iis dadvield &yt aheeadi |y
perform additional installation of any extra etcher within the clean room
2. A PFC gas t pulmpbd2dtai bed smppldfed: he ddhee chemttaiad i zadyiope tpmkcédsed by
through the pipe 43. The alkali solution acts to
neutralize acidic materials such as HF or the like as
contained in the water within the neutralization tank
10 61. The neutralized water within the neutralization
tank 61 is driven by the pump 36 and then drained out
as waste water to the water drain pipe 37. Part of
such waste water is sent through the pipe 38 to the
spray 63 and then sprayed thereby into the interior of
15 the solid component removing device 54. The remaining
waste water is drained out to waste water processing
equipment as will be later discussed in the
description. As the reaction of Equations (1) and (2)
takes place due to the water in the waste water being
20 sprayed from the spray 63 also, it is possible to
reduce the use amount of new water to be sprayed from
the spray 62. This results in a decrease in amount of
the waste water being drained through the water drain

pipe 37. The water as sprayed by the sprays 62, 63

25 absorbs acidic gases that reside within the exhaust



t he PFC deconposition device 9 which is installed outside of the clean room
2. Note here that the enbodinent is arranged to renove any acidic gas (or
carbon nonoxi de) as drai ned out of an etcher by the 10 acid gas renoving
device 4 (or carbon nonoxide renoval device 6) that is installed at a

| ocation adjacent to the outlet or "exit" port of the etcher; thus, it is
possi bl e to preclude damages of workiyg <€nvironment within the clean room 2
even where the duct 7 is 15 damaged within the clean room 2. Additionally,
inmproving the reliability of the duct 7 enables installation of harnful gas
processi ng equi pnent for treatnent of these harnful gases (carbon nonoxi de,
chlorine and others) at a location outside of the 20 clean room 2 and al so
in the upstream of the PFC deconposition device 9 to thereby achieve

concentrated processing of these harnful, gases. .In thi.s enbodi nent, acidic
subst ances sucl3%s b%nc?ut Hq‘jké:%néﬂ-d%r é’ééﬂ’ﬁr 5’[050“* RNkt gases
25 and resolved in water,is neutralized by supplying .- 28 alkal
sol ution to th&STEYY 3 idzeé't]ict?n%t‘la%? ﬁeéfr‘%’yt 5?"5%'& %rCl(ﬁié\ﬁ 555 s,
respective neugq@%L%ﬁ%gqggﬁgﬁﬁs%%% waste water as drained out of the

nk 11T and co

neutralizationta and cool er device 20 inprove in 5 absorption ability

(solubility) of acigie Ganafeusds A idh Al ddbddd s conal nash i)t he

exhaust gases. Part of e waste water nay be reuse e water to be

sprayed fisom t %n@d&@%dﬂr@omc@ 5and s24 Hed ik JERK A ritlo Possi bl e

to enhance the efficiency of 10 renoval of acidic gases contained in the

exhaust gases. thie qrgREdEhare tHiouWdHC thec gipesizii-cprdetiea1d whiteh per f or s
concentrated processing of PFC gases as drai ned out of all the etchers
within the cl eathe gpace ildt erfr upies hdat iMgCugas tlr2eat waneropeeattduwedue to
15 mal function or the |ike, sem conductor fabrication processes w thin such
cl ean room 2 amater)) Hdateds lgwideds bynitddi nater ismpgdor gepey 3dvdm s in

whi ch the PFC deconposition device 9 stops, let the three-way valve 8
rotate to ther @B’;ﬁeg{)&ﬂ e eahedisito gaFe Middin R ERAGE 12 -onIRhéigBst ream

side of the three- val ve 8 and the pi pe 60. The exhaust gas. whi ch was
dr ai ned &8t of éﬁ?é water, water vaﬂ%rpor steam may be aé%ed to

the exhaust gas. The exhaust gas and the added water
within the space 14 are heated up by the heater device
13 so that the water becomes a steam. The exhaust gas
as heated up by the heating unit 12 is then supplied

15 through the duct 15 to the space 19 within the reactor
16. The exhaust gas is further heated up by the heater
device 18 within the space 19 up to a temperature
which ranges from 650 to 750°C. The heated exhaust gas
flows into the inside of the catalyst layer 17. The

20 catalyst layer 17 is filled with an alumina-based
(A1,0,) catalyst—that is, a catalyst which has a
composition of 80% of Al,0, and 20% of NiO,.
Practically, such alumina-based catalyst is installed
within the reactor 16 while making up an exchangeable

25 cartridge type structure. CF, that is contained in the



of each etcher is driven by the blower 50 to be tenporarily introduced into
the acidic gas renoving device 47 through the pipe 60 and gas coll ection
duct 25 49, rather than to the PFC deconposition device 9. - 29 Acidic
gases that reside in such exhaust gas will be renoved by the acidic gas
removi ng device 47. Generally the gas processing capacity of the acidic gas
renovi ng device 47 is about ten to fijgy~-tinmes 5 greater than the capacity
of exhaust gas being supplied by the duct 7 to the PFC deconposition device
9. Due to this, it is possible for the acidic gas renoving device 47 to
renove the acidic gases residing in the exhaust gas being supplied to the
PFC 10 deconposition device 9. The resulting exhaust gas fromwhich the
acidic gases are renoved is drained out of the exhaust gas cylinder 52 to
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mal functi on or SRS b G the PEC decomposi £i on devi ce 9 wher eby it

becomes pgssi bl e t amenf ol operws,i #nagkeck and repair works wi{housy 25
requiring interruption of fhe semi'conduct or - 30 fabrication processes

within the clean r apyor.déSompds MEideroodl rmsLe retl ¢®r, apaiodld @f check and
repair of the PFC deconposition device 9 is about one to two days, the
anount of a PFGygafilhicatid saiel gaed i frektardyalwleioh risnnientr wi t hout
bei ng deconposed stays at an extrenely small rate with respect to the PFC
gas anount to Hdmgsadneglrascdgsapunt ttharpdeldsumsisi t Notedbereetdatn this
enbodi ment. This enbodi nent is al so capabl e of using the PFC 10

deconposi tion dévicdEe the RS contaiped gas thf @xhalisl gafed o f:Fof the CD

apparatus as install.ed in the clean ropm 2. .
PP 10 reaction such as de 1neéngy Equation (4) occurs

causing C,F, to be decomposed into CO, and HF.
C,F, + 3H,0 + (1/2)0, = 2CO, + 6HF cee (4)
Oxygen for use during the reaction of Egquation (4)
is supplied as air to the interior space 14 via an air
15 supply pipe (not shown). This air is heated up within
the spaces 14, 19 and is then supplied to the catalyst
layer 17. Alternatively, in case SF, is used as the
PFC, reaction defined by Equation (5) takes place
causing SF, to be decomposed into SO, and HF.
20 SF, + 3H,0 = SO0, + 6HF ... (5)
Upon decomposition of 1 mole of SF;, 1 mole of SO,
and 6 moles of HF which is six times greater in mount
than it are produced.
The water that is gquided by the water supply pipe

25 33 is sprayed by the spray 23 within the acidic gas



In case a machine roomfor installation of air purification apparatus for
purifying indoor air of the 15 clean room 2 and air-conditioning equi pnent
of clean room2 is provided inside of the machi ne-room sem conduct or
fabrication factory 1 or alternatively within a building associated with

t he sem conductor fabrication factory, the PFC deconposition device 9 20
may be installed within such machi ne 2bom The PFC deconposition device 9
in which the reactor 11 is divided into the heating unit 12 and reaction
unit 16 does not require any reconstruction for making the ceiling of such
machi ne room hi gher and thus is 25 readily installable in the nmachine room
- 31 It is also permssible to avoid installation of the three-way valve 8
and pipe 60 and instead install PFG ~l ec_onposi _tion devices 9 in parallel

he d 7 while . ' h PEC.d it i 9 5 of f
gaﬁtcﬁabrgfopeﬁﬁﬂ#ﬁ#ﬁ%ﬁaé%#ﬁ%ﬁéﬁ aﬁﬁéﬁfﬁﬁggﬁéh%f8§&i§¥?%8§H¥ %ﬁ&_ ° eﬁ
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i s enpl oyabl e 0 performexhau gas processing (renmoval of tesidual

aci di ¢ gases a%.Pth@e%'EBS?SbgitHE!P%QhU g8bABRL HeyAEdi 088! k¥ vEhehy

operation check and repair of mal f uncti oni ng PFC deconposition device 9

may be done whidie GRiMg MUOUR] L HY fidr Mis GrSAHO Y A AR GAtd Q)
processes. An expl anation will be given of another enbodi nent 15 of the PFC

deconposi &i on gE\pecBOM t A pokeiencesft ehfksgwadebeligwsupfplieddpgorpesi tion
device 9A of this enbodinent is arranged so that a water vaporizer 55 is
installed at tipeps B2 26 afhd EpiRAYC deadtrpesist iamotder gordios W tie wat er
supply pipe 35 being 20 connected to the water vaporizer 55 and with a

st eam suppl y piige ssppdriced dot the ¢dgs & 1t dgetther sphmywatdgr bhegpgri zer 55 and
the space 14 of the heating unit 12. The remaining arrangenent of the PFC
deconposi ti on ddEsE IR spnayedk fmem I asPactdve I9REBRC deconposi tion 25
device 9 stated supra. Wthin the water vaporizer 55,

- 32
hi gh-t enper at ure exiPRIS 1P SPIRA URHISHPRURE 1978 fipe wag cfslﬁajﬂ?% heat
t f i t t td wat bei l.Lied b
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the space 14 apgyitd RN adfed h9ghDeefpBRYEhr828xhaust gas is then

cooled down by the water being continuously sprayed
from the spray 21 within the cooler device 20 to a

15 temperature less than or equal to 100°C. A portion of
HF as produced by decomposition of CF, is resolved into
the sprayed water and then removed away. Cooling of
the exhaust gas may alternatively be carried out by
bubbling the exhaust gas into water within a water

20 tank. The temperature-decreased exhaust gas is
introduced into the acidic gas removing device 22. The
exhaust gas comes into contact with the water being
sprayed from the sprays 23, 24 within the acidic gas
removing device 22. Whereby, the acidic gas (produced

25 by decomposition of PFC) such as HF contained in the



The PFC deconposition device 9A offers the sane 10 function as the PFC
deconposition device 9 and can obtain the sane effects and advant ages as
the latter. Since the PFC deconposition device 9A is designed to use the
heat of an exhaust gas drained out of the reaction unit 16 to change the
reactive water into a 15 steam it is possible to reduce the thermal energy
bei ng applied for heat-up of the exhast-gas at the heating unit 12 of the
PFC deconposition device 9A. This is because no energies are required to
change the reactive water into a steamin the PFC deconposition 20 device
9. Even where the PFC deconposition device 9A is used in place of the PFC
deconposition device 9 in the PFC processing apparatus 44 shown in Fig. 1,
it is possible to obtain simlar effects occurring in the 25 PFC processing

t 44 of i t .1, - 33. A | ti JH i f
o o nhaat exhARdd! TR sk so1vel 1xtd SREIANEN M ot 30" 0T,
bel . A PFC d it [ B i di i t hat
2 gas pre- heat EFTETEE, b TP’ Ent7cnaiaes EIACHH=BEabE B/ NHRHCES | O
device 9 with the RPiREa28 CHFILASdW iR tfich 3% RGNS yay’ 4y e space

&
of the heating unit 12. The ot her arrangenent of the PFC deconposition

device 9B is thateamhdde Rat tole AmePrGmdeGamevilnOrnde\ W Genty A
hi gh-tenperature gas which is drained out of the catalyst |layer 17 and

suppl i ed by thefpapddié gaewsemdvalheplastdrsimadepizpe ¥ bt Bhawn) as
provided within the gas preheater 57 whereas an exhaust or waste gas being
supplied via tfaljiede wikhfinowheomctildd cslyalsl remby ity ddviioe t22a gHE is
preheater 57. The exhaust gas being supplied by the pipe 26 is heated up by
t he hi ght enper sedugedxiauamogas by siyeplaicddlilsy gelse neimey iy aley idee? 2
introduced into the space 14 in the state that its tenperature rose up. The
hi gh-t enper at ute &RRdustithangas reng® o fromeevexalt fatsy dr BPpHOK hat i s
provided within the gas preheater 57 is_introduced into the cool er device

20 and then codFE§-dohRei REERLLARY RREPLESHr 6¥PBUEFyIaFheSPERSReconpOSi ti on

devi ce 9EbOffeﬁ%aH%%d$%qu through the driving blower 25 and exhaust

duct 28 plus exhaust gas cylinder 52 toward the
external environment. In addition, the water that has
absorbed acidic gases is drained by the acidic gas
removing device 22 into the cooler device 20.

15 The interior of an entire system including the
pre-processing tower 10, the reactor 11, the cooler
device 20 and acidic gas removing device 22 is
retained by the blower 25 at negative pressures to
thereby prevent leakage of HF or the like contained in

20 the exhaust gas toward the outside of this system.
Additionally the acidic gas removing device 22 is also
modifiable to employ the bubbling scheme. Note however
that either the spray scheme or the filling tower
scheme is superior because of its advantage as to

25 reduced pressure losses and the capability to downsize



25 function as the PFC deconposition device 9 and can - 34 obtain the
sane effects and advantages as the latter. Since the PFC deconposition
device 9B is arranged to use the heat of an exhaust qas as drai ned out of
the reaction unit 16 to heat up the exhaust gas being 5 supplied to the
heating unit 12, it is possible to reduce the thernmal energy being applied
for heat-up of the waste gas at the tpating unit 12 of the PFC
deconposition device 9B. Even where the PFC deconposition device 9B is used
10 in lieu of the PFC deconposition device 9 in the PFC processing
apparatus 44 shown in Fig. 1, simlar effects occurring in the PFC
processi ng apparatus 44 of Enbodinment 1 are obtainable. 15 Enbodi nent 2 A
PFC processi ng apparatus in accordance with another enbodi ment of the
present invent explained. with reference to Fig. 5. The PFC

ion Will be I
processi ng app;ﬁgtggoyfﬁ §PTt AP§ EXBBUFHeltSis arranged so that 20 the
h t duct 28 i ted to,th i di. I i 47 i th
Euxzctaﬁf?cgé % ng appdlh G4 5 %\ﬁ?:ie ﬁ%ﬁiug'.lﬁ’f? %iﬁr@?‘?gﬁ??%g fﬂ%'lﬁf Hﬂgg'cgt her
art o rQgessi Ag:appa s s a
Brocessing agpggagésa%&§gpn£?h¥§eeﬁﬁggi#én?? ggggnigxﬁgugﬁgagggﬁhich was

drai ned out Ofthgsuaﬁigiﬁigésgﬂi§83§ er?HQ%E'QrdSE;EﬁengBESEhaegggFo the

deconposition devicé 9 iS Sup t hrough t he exhaust gas duct

aci dic gas renpgi,ngreeVATRafY setién t1d Suséd $EERid hendcdsbregas renmoving
device 22 decreases in acidic 5 gas renoval functionality, any acidic gas
to be produceddeyiPeC2detonmpesatiradtizei spebiflie neaaticoBubBthndéBscan be
renoved by the acidic gas renoving device 47. In this way, it is possible
to use the acidiachgas HEnanidnghdelike whiah arbacknpadhetihénathdi c gas 10
renmovi ng device 22. The PFC processing apparatus 44A of this enbodi nent can
al so obtai n t hwatpredrainedupntngfathehacaddcegssarenoPiagpdevései A

apparatus 44. In _the PFC processing apparatus 44A of this 15 enbodi nent,
the acidi c gas@Pdnbdenyageyi ae sprayedhérpmrcthecsrpai 2len device 9 may be

del et ed rempve the.,acidic gas as produced by PFC deconposition within
t he reacmon uﬁ??PTEtﬁBF&By t'ﬂée R 2 hied é’r‘%‘%ﬁ%d"’h‘é‘%%eﬂﬁ TRALEK t he

acidic gas renggbggedggigg éZivLH by the pump 29 and then drained
through the water drain pipe 30 to waste-water
treatment equipment (not shown). The wastewater
treatment equipment is for removal of fluorine (also
15 including fluorine contained as fluorides) as
contained in waste water being supplied by the water
drain pipes 30, 37 and also for outward delivery of
the waste water from which fluorine was removed away.
The illustrative embodiment is such that all of
20 the semiconductor fabrication apparatuses (etchers and
chemical vapor deposition (CVD) equipment) which are
installed within the clean room and to which PFC gases
are supplied are connected via the duct 7 to the PFC
decomposition device 9. With such an arrangement, it

25 is possible to permit a single machine of PFC



20 this case the acidic gas renoving device 47 is designed to operate
continuously during sem conductor manufacturing. In the PFC processing
apparatus 44A, it is also possible to replace the PFC deconposition device
9 with either one of the PFC deconposition 25 device 9A and the PFC
deconposi tion device 9B. - 36 Enbodinment 3 A PFC processing apparatus in
accordance with still another enbodi ment-of the present invention wll be
expl ai ned bel ow. The PFC processing apparatus 44B 5 of this enbodinent is
arranged so that the PFC deconposition device 9 in the PFC processing
apparatus 44 shown in Fig. 1 is replaced by a PFC deconposition device 9C
shown in Fig. 6. The other arrangenent of the PFC processing apparatus 44B
is the sane as that 10 of the PFC processing apparatus 44. An arrangenent

f the PFC d i tion.device .9C that i d in the PFC i

apparat us. 44H SPPEMER=GYICR) HEY1otndr s RERS SPEC RS ARSOAAAE dovi co © i s
t-t PFC (A i i i.ch t th

PEC deconposi t Fon s cbtolt ST B el ah sl FRbR Mot elr 0 pre 1

deconposi tion gayiige kheWRirgl N paste \walgh8nehtt 6% e FEF__%m the |
1, f] er é%VICES

deconposi tion device 9C_i§ equi pped wth a reaction unit
65, 66 and fingedd Rer topnecROWIGHAtE @y %yT¥ﬁp@U%hd7a!%ﬁﬁ%ﬁpbﬁ%iﬁp a

| ower -part space 68 of the filter device € pipe 26 ich 1's coupled
to the heati ngptpeet plasi eleetpliedlt @izdingpneadgatb spaespalctiiR fond er

device 65. The pipe 27 is coupled to a | ower space 68 of the filter 25
devi ce 66. Theodxlthesplgaaldiyt oZ8PFE decpinpdstidiah devidés whdesh space 69
of the filter device 66. The powder silo 81 is connected by a pipe 82 to
the duct 7 at arkodastedled whishdowtder edeanf robe amdesmayabeval ve 8 and
al so connected by a pipe 83 to the pipe 27, 5 respectively.
arranged so that such water supply and drain pipes and
electrical wiring leads are connected to the single
10 machine of PFC decomposition device 9. This in turn
makes it possible to shorten a time taken to install
the water supply/drain pipes and electrical wiring
leads while at the same time reducing difficulties in
installation works thereof.
15 In this embodiment the PFC decomposition device 9
is installed outside of the clean room 2. Due to this,
in case a clean room is newly installed, the
embodiment avoids a need to provide in the clean room
2 an extra installation space for the PFC
20 decomposition device 9 and the water supply/drain
pipes to be connected thereto, thereby enabling
achievement of likewise size reduction or “downsizing”
of the clean room 2. Another advantage lies in an

ability to reduce the capacity of cleaning equipment

25 for removal of residual contaminants or micro-dusts



An arrangenent of the filter device 65, 66 will be explained wth reference
to Fig. 7. The filter device 65, 66 includes a plurality of tubular filter
el ements 67A, 67B, 67C or the like which are installed within a 10
vessel -1i ke housing 80. Each filter element has a filter fabric or cloth
(not shown) which is wound around an outer surface. An inside space of the
vessel 80 is subdivided by each fikteb el enent into the | ower space 68 and
upper space 69. An air supply pipe 70A 15 with a valve 71A provided therein
is inserted fromthe upper part into the inside of filter elenment 67A.
Simlarly, an air supply pipe 70B with a valve 71B provided therein is
inserted fromthe upper part into the inside of filter elenent 67B; an air
supply pipe 20 70C with a valve 71C provided therein is inserted fromthe
upper part into.the ipsid fi r,e 7 : 50l i d component
reservoir taan%éﬁfg §§En§%€éa %h@%uéhgﬁﬁggb%?vé%7 fto a bottom portion of

the vessel 80 0bnb0gibhihGyadqubefieht: cQuibhent SRRYEYCLs dpepPataveli pposed

beneath the s compone servolr - 38 72. A I d conponent

reservoi r {ank, 43,9 £ 0ANGEER0NEAC] B8nVAbUR 77B A CrdAdIlddiaadde

vessel 80 of t ter device screw conveyer 75 is laid out” bel ow

the solid conpppggt jhegfr ¥Bilit§nko 7Maké fashas Been dewnsibefgi of
Enbodi ment 1, the exhaust gas bei ng guided by the duct 7 contalns several

inpurities al opgeVelbBaRFE06RFY) anaxaspbas altehathoarefan inpurity that
produces solid components by reaction with water such as SiF4 and W6 as
produced duri ngeticendhchgrptabeisatiandapparapusesy tTais icam balid
conponent such as Si02 and W3 or else. This exhaust gas is supplied into
the | ower spacea$8 becaheef theePF@edecempssibianr dpHi€rcPedndfalid salts as
filled within the powder silo 81-typically, powder of 15 cal cium hydroxide
[Ca(OH) 2] -is stpanizadt WabashsuRRlB/ gEasn pépeRecanrectedntheretql ve (not
shown) opens. The powder, Ca%CPDz,is,nixed into the exgaust gas and then
flows into the?FEwBPtsPaEBOB8IoV1ERAN FRPeF1880i E8°852 - Si F4 and W6
Contalnegoln the eﬁ%a%%%e%a%here a PFC decomposition device is newly

installed for processing of PFC gases as drained out

of a plurality of etchers installed within the

currently established clean room, installing the PFC

decomposition device 9 outside of the clean room 2 in

15 the way of this embodiment makes it easier to move the

semiconductor fabrication apparatuses such as the

etchers and replace such semiconductor fabrication

apparatuses in accordance with a change of products to

be manufactured. To be brief, this embodiment is

20 capable of achieving a flexibility-increased

semiconductor factory through alteration and

recombination of flexible production lines. It is also

possible to noticeably shorten or eliminate a time

taken to move the semiconductor fabrication

25 apparatuses. In addition, it is possible for this



20 experience neutralization reaction wwth Ca(OH) 2 as indicated in
Equations (6) and (7) to thereby produce CaF2 , S i02 and W3 . 2Ca ( OH)
2 + SiF4 ~2CaF2 + SiOz + 2H20 . . . ( 6 ) 3Ca ( OH) 2 + W6 ~ 3CaF2 + W3
+ 3H0 . . . ( 7)) 25 Further, HF contained in such exhaust gas - 39
experiences chemcal reaction with Ca(OH)z indicated by Equation (8) bel ow
to thereby produce cal ciumfluoride (@aF). Solid conponents such as Si O-
and W), contained in the exhaust gas and unreacted Ca(OH)2 along with 5
CaF2, Si Oz and W3 as produced by the reaction of Equations (6), (7) and
(8) are trapped by the filter cloth installed in each filter elenment 67 of
the filter device 65 and are then renoved away fromthe exhaust gas. The
exhaust gas which has passed through 10 the filter elenent 67 and contains

CFQ 11 ows '”toehBSdiﬁéﬁ%st$4 %9oﬁhEQ'ghbh§Fbeaﬁbgh 3%1EPBQUQQV1Q% gpper

space 69 and pi pe 26. econpose by the cata yst ayer 17 in the way

stated preV'OuﬁmebBeﬁbeﬂbﬁﬁﬂllﬁg the aybaust weanikene sveBhi ¢do0 the 15
reactor 11 contains nonhe of HF, F4, WF6, Si02 and WD3. The aci dic gas

(HF) that was pr, odt_iwdulayréaﬁ@magl mboBmehtCb4 suchheematahvabtbayer 17 is
i ntroduced into the space 68 of the filter device 66. QOpening a valve (not

shown) perm tssfapr@dhz ipawappaavukesn ther powterréason dluponbe supplied by
the pipe 83 to the pipe 27 and then m xed into the exhaust gas. Ca(OH)2
al so i s ihtroduotdodnttibheospabe BEC HEcempesitnoesdevduer @ncetof
neutralizing reaction with Ca(OH)2 as given by Eauatlon (8) to thereby
produce 25 CaFpecomes pessible to shorten a halt/shut-down time

period of the semiconductor fabrication apparatus

otherwise occurring due to the semiconductor

production lines within such clean room 2.

10 This embodiment is such that the reactor 11 is
subdivided into the heating unit 12 and the reaction
unit 16 each having its own heater device, with the
heating unit 12 and the reaction unit 16 installed on
the indoor floor of a little house. This arrangement

15 for division of the reactor 11 into two parts of the
heating unit 12 and reaction unit 16 is employed
because in view of the concentrated processing of PFC
gases as drained out of all the semiconductor
fabrication apparatuses which are installed within the

20 clean room 2 and to which PFC gases are supplied, the
total height of reactor 11 (i.e. the height of heating
unit 12 and that of reaction unit 16) becomes
extremely significant to an extent that which makes it

difficult to transport them by land vehicles.

25 This embodiment merely requires connection between



- 40 Ca( H) 2 + 2HF ~ CaF2 + 2H20 . . . ( 8 ) This CaF2 and unreacted
Ca(OH)2 are captured by the fi _1 ter Coth withint_h e fi 1 tPr
r.~Pvi _C "P f~f , palri_ng penetration of a |ayer of CaFz and unreacted
Ca(OH)z 5 and CaF2 which was fornmed as a result of capture at surfaces of
the filter cloth, unreacted HF reacts with such Ca(OH)2 and is then fixed.,
Chem cal reaction between HF and Caf @¥9 z-i s accel erated at hi gher
tenperatures. As the exhaust gas drained out of the 10 catal yst layer 17 is
high in tenperature, its chem cal reaction is accelerated. Coolant air is
supplied by a pipe 76 to the upstreamside of the filter elenent 67 of the
filter device 66, that is, into the |ower space 68. This coolant air is
used to cool the exhaust gas 15 within the | ower space 68 whereby the

t enper at ure of C X as._i.s .adj t,t.is greater than or
equal to abouttggogagn §§%&s%eﬁgﬁﬁ§8%%?§#%$%%§§ %%béﬁégm%he heat - r esi st ance
t enper at ure of _fsiqls I i = ra t he | y ;posisti on of 20
coolant air isa{d}c}hﬁtﬁ%n (%\%’2 @ﬁ%% gnjdel;fr?gltei ?rlll%goih’rit 5\t?)ll?ﬂ%t’helﬁl'pislge 27 at~d

pi pe 83. This '?%s@.el%qier ed hecaussy HerdddnCadailtd oRaWdens25a 1% 0ieh a1d
contacted together at higher tenperatures to thereby efficiently execute

the neutral i zakngn ex@aet ie@@heldnearhiike thiegld 12ant edRar at.urg ppadighs ofe
Ca(OH) 2 becones 0 and then the - 41 activity as the alkali lowers. In

this enbodi nenbe diratinedupsitr @EMthied adsiedc @tcherr aagt ben praicessiesl dgded to
use the perfluoride deconposi ng reaction, many water conponents is existed,
even under t he thiegPFCedepeoaipoisd t5 onoddivtiicen 9 @hGicCH) A sexinsttallledr this
reason, since the reaction shown in the forrmula (8) is the high tenperature
condi tion, theon&gddeor s ided cileagcaoonr dt-edNobadhenenthEti theenoved
effectively. As the blower 25 is driving, the exhaust gas is drained 10
fromthe filtePMRedinengs ifo argangery ot remeve2gnyTRE 18iFagas ¢8% bei ng
drained to the exhaust duct, 28 contains no acidic gases. The exhaust gas
within the exh§8SPORUBPISEIAE) ES) é’&aﬂye?’heu&o&fa gteher by itesuppli ed

f h [ 4.i h h d 8 and 15 .th d d 50C.
u t o ShBpl et doPoPhHEY i, B ViEe dadBE eatehe opodiae’ fieRhge,

Qﬁgﬁgg }2?2 :2 fggﬁgf%BthQ¥ e ;hechhl 3k 5AY3Lhe1oh8hdsRceprdersed to
the outlet or “exit” port of the etcher; thus, it is
possible to preclude damages of working environment
within the clean room 2 even where the duct 7 is

15 damaged within the clean room 2. Additionally,
improving the reliability of the duct 7 enables
installation of harmful gas processing equipment for
treatment of these harmful gases (carbon monoxide,
chlorine and others) at a location outside of the

20 clean room 2 and also in the upstream of the PFC
decomposition device 9 to thereby achieve concentrated
processing of these harmful gases.

In this embodiment, acidic substances such as HF

and the like which are separated from exhaust gases

25 and resolved in water is neutralized by supplying



At the filter devices 65, 66, a difference in 20 pressure between the upper
space 69 and | ower space 68 is detected by a differential pressure neter or
gauge (not shown). At a filter device in which such pressure difference
reaches a preset value, e.g. filter device 66, its filter elenents are

subj ected to back washing. 25 More specifically, the first step is to open
t he val ve - 42 71A. Backwash-use g#® er which is supplied fromthe air
supply pipe 70Ais drained to the inside of filter elenent 67A and then
passes through the filter cloth and thereafter is drained to the | ower
space 68. Due 5 to the flow of this backwash-use water, solid conponents
(such as calciumfluoride, unreacted Ca(OH)2 and the |ike) which are
attached to outer surfaces of the filter cloth drop down as a bal k onto the

filter ol e_terﬁt (TBATs ROrySbB sHthe aRRTBRT a4 suER BRI PR HBS Dol e
fromthe air supghy pog;20n g?mxﬁpﬁg | bRpeBL OB heffia) 0,L0gpRDY perform

back washing o e fi ter e alr elng Supplied from

the air supply,phRes£0R W§slé uﬁegrtgspakgﬁgaabaﬁk weshhpg of the filter

el ement 67C. By opening the valve B, solid conponents 79 that are

accunul ated atpbfierB?itaeieh EHﬁkVﬁiSShdsgoéiérdaébﬁéé b0 LRBrogkernor of
solid conponent reservoir tank 73. Further, the solid conponents 79 which

have dropped 28bgewptibhouphlibg @gemaﬁlnatyg 68Baatigitr gasker saenby the
screw conveyer 75 toward a solid matter collection silo (not shown) and

t hen stored t haseHR. akdchhéi Like ebkeocentadhetihénf thteextlaustegdSess subj ect
to back washing in a simlar way, causing the solid conponents 25 79 within
the vessel 80 Parbeodr thmewapheowahersmshydbe rengedcespthenwateseteoir tank
72 when Ietting the valve 77A og Such solid conmponents al so drop down

t hrough the vaPgespBaY8AdizeR & éncgéﬁ?599nﬁhégs§P§ﬂﬂ§oﬁ§e9§ﬂ 4 t8 the
above-noted soljd nmatter reservoir tank. The 5 solid conmponents 79 within
the solid nattEherebg, Bake PEnRoﬁﬁébFSrtPa?BPaPEGSEhSSe?ﬁé°%§%¢¥a?ér|aI of

cement. fﬂOtheEeﬁéga lgfogcgggccgagggtcgﬁggghgdlEnpkﬁe exLaust gases.

In cases where the PFC decomposition device 9
which performs concentrated processing of PFC gases as
drained out of all the etchers within the clean room 2
interrupts its PFC gas treatment operation due to

15 malfunction or the like, semiconductor fabrication
processes within such clean room 2 are all halted. 1In
this embodiment, in emergency events in which the PFC
decomposition device 9 stops, let the three-way valve
8 rotate to thereby provide connection between the

20 duct 7 on the upstream side of the three-way valve 8
and the pipe 60. The exhaust gas which was drained out
of each etcher is driven by the blower 50 to be
temporarily introduced into the acidic gas removing
device 47 through the pipe 60 and gas collection duct

25 49, rather than to the PFC decomposition device 9.



Ca(OH)Z i s powder of cal cium carbonate (CaC03) or cal cium oxide (Ca0).
Regarding reactivity with acidic 10 gases or the like, Ca(OH) z is higher
than CaCB and CaQ thus, it is preferable to use Ca(OH) 2. Reaction with
acidic gases or else takes place on surfaces; thus, in order to increase
the surface area, it is preferable that Ca salt is in the formof powder.
In 15 case CaC03 is added to the exha$st- gas within the duct 7,
neutralization reaction with SiF4 and W6 as defined by Equations (9) and
(10) takes place. 2CaC03 + SiF4 ~ 2CaFZ + Si02 + 2C02 . . . ( 9 ) 3CaC03 +
W6 ~ 3CaF2 + WB + 3COz . . . ( 10 ) 20 In case Ca0 is added to the
exhaust gas within the duct 7, neutralization reaction with SiF4 and WF6 as
gi ven by Equations (11) and (12) occurs. 2Ca0 + SiF~ ~ 2CaF2 + Si 02 .

N {
11 ) 3Ca0 + ﬁﬁlgggﬁﬁaséngﬁat re51ﬁelap Fﬁ@hcaﬁﬁau§kcé %nleQB ar el se as

produced t hroug reaction o emare reno y t he

filter cloth ofehBgekl &efh@eﬁbiﬁlé5ga5nr@ﬁ%@@ngbaggﬁcb 273d_ r3 Pri_ tec-~
t h e P x hapgt bras w h'i nthe pipe 27, nedtralization reaction wth

HF as 5 represeahédamlvEﬁnétbas biabegﬁﬁnbsca666@3v+o%HEhé gakdie H20 + CQZ
, » ( 13 ) In case Ca0 is added to the waste gas within the pipe 27,

heutral|zat|ongaeacémaalngtHeHEca34glisnabbquuéhl@a fifryoedmes. 10 Ca0 +
2HF ~ CaF2 + HzO . . . ( 14 ) CaFz or else which was produced by each
reaction ®f thereaseretrhandthyg thpatikyeofckeahhust Hiakt beidgvi ce 66. In
Enbodi ments 1 and 2 using the wet-type PFC
supplied by the duct 7 to the PFC decomposition device
9. Due to this, it is possible for the acidic gas
removing device 47 to remove the acidic gases residing
in the exhaust gas being supplied to the PFC
10 decomposition device 9. The resulting exhaust gas from
which the acidic gases are removed is drained out of
the exhaust gas cylinder 52 to external environment.
During introduction of such exhaust gas via the pipe
60 to the acidic gas removing device 47, the required
15 operation check and repair of the PFC decomposition
device 9 which is malfunctioning are carried out.
After completion of repairing tasks, rotate the three-
way valve 8 to supply the exhaust gas to the PFC
decomposition device 9. In this way, this embodiment
20 is capable of supplying the exhaust gas via the pipe
60 to the acidic gas removing device 47 in emergency
events such as malfunction or the like of the PFC
decomposition device 9 whereby it becomes possible to

perform operation check and repair works without

25 requiring interruption of the semiconductor



15 deconposition devices, it is required to renove fluorides that are
contained in the waste water as guided by the water drain pipes 30, 37 in
wast e- wat er processing equi pnent. Due to this, in the wastewater processing
equi pnrent, the follow ng processing is done. 20 Mire specifically, add Ca
salt (CaC03 or Ca(OH)2) into waste water; then, stir it. Solid conponents
such as cal cium fluoride produced by 30eacti on between Ca salts and HF being
contained in the waste water and unreacted Ca slats and others precipitate
for 25 separation. Further, add a flocculant to the waste - 45 water,
causi ng such solid conponents with mcroparticle dianeters to aggregate or
flocculate for separation. The resultant soJ.id conponents thus separated
such as cal cium fluorides are subject to 5 dehydration and dryi ng processes
for |ater reus%a%%iEQ%FB§“§§BESEEQ% &Etgﬁﬁeﬂhe ETBQH'?BBhSﬁ% apd 2 which
use water to renove Soll onponents and acl dic gases I n the exhaust gas
shoul d require ?ﬁgcF%k?BdOEegﬁﬁréB°§8rsB?EthEBHPEhEékegnHr96?§§kngffOr
renoval of 10 uorrdes as contained I1n the waste water, resulting in
production of anpareet aeBURpbositWehelevibe vaskeapaher oheokbt Reowast evat er
processi ng equi pnent contains therein an increased anount of cal ciumions
and is drai neddaykgr gakl ¥moantndeshr PC yast ehweheis itlahtkdugb

Enbodi ments 1 and 2 are capabl e of obtaining various effects stated above,
t hese reqsire saseewaleenpicoamenngwiabphtt beinghideboppobednmstaypl atat ed
processing for fluoride renoval. In contrast, this enbodi nent is arranged
to add Ca 20 saht ekxtrehelgxbmadfl gatewwétbbyespert posthbl BFCogssl vage
fluorides in the exhaust gas as a reusable solid content w thout producing
any waste wat ermog@pt¥i 5asbg, veprdvepbogeseRt P¥qtihpeBFRoIRESMPRELELOD
processing facilities. Installing the PFC processing 25 apparatus of this
enbodi nent  whi EBVii§eeRt ABnEhy-S| gBbodiment.

This embodiment is also capable of using the PFC
10 decomposition device 9 to process a PFC gas which is
drained out of the CVD apparatus as installed in the
clean room 2.
In case a machine room for installation of air
purification apparatus for purifying indoor air of the
15 clean room 2 and air-conditioning equipment of clean
room 2 is provided inside of the machine-room
semiconductor fabrication factory 1 or alternatively
within a building associated with the semiconductor
fabrication factory, the PFC decomposition device 9
20 may be installed within such machine room. The PFC
decomposition device 9 in which the reactor 11 is
divided into the heating unit 12 and reaction unit 16
does not require any reconstruction for making the
ceiling of such machine room higher and thus is

25 readily installable in the machine room.



- 46 in water use amobunt nmakes it possible to install a sem conductor
fabrication factory in |and areas wth poor water resources. In addition,
even if the environnmental em ssion standards become stricter in 5 near
future, the enbodiment may readily cope with such strictness. As the
enbodinent is free froma risk of waste water production, any water drain
pi pes are no |l onger required; thus,-ix1i-s possible to sinplify the
facilities when conpared to Enbodinents 1 and 2 stated 10 supra. Generally,
chem cal reaction in the dry state is slower in reaction rate and less in
efficiency than chem cal reaction in an ionized state in wet-type ones.
However, wet-type PFC deconposition devices inherently require addition of
an access anmount of calciumsalt 15 (Ca(OH)2, CaC03, Ca0 or else) which is

i . .eti.cally d . ned I N
v a: | ow concertts 45 aB tp'é??{s%'a%ﬁevé% NG e et dohe S50 si e
Ca ' . t - BF iti
20 dovi ces. 1 nobesShERGeveY, B2k b7 ahachiBe 07 MR snbiRad pSeRIITY O

produced by repgki a@cgfnpggg@&bandg@)icgg bhﬁnciitg?la):[itell ;;erthydumi g S03

reacts with the Ca salt "added to the interior pi pe resulting in 25

production of gahgeUrhgdlihgt @neEaSB4L. dBEBRPbSAiYn devibesedPkai Ning, in
case any one of Ca(OH)2, CaC03 and Ca0 is added, reaction represented by

any one of EquafifersswitthtblelépepabinityCa withl guéh+tad03rrakgSént, HBO .
. . (15) 5 CaC03 + SO3 ~ CaS04 + C02 . . . ( 16 ) Ca0 + S03 ~ Caso4 ...
(17) Thi s cal cewansulff ane P8Cl deepmpesitbibe devtibe vawalduecitdonef cenent.
Thi s enbodi ment can obtain the effects and 10 advantages occurring in
Enbodi nent 1, kthehutihegothert RECabecimposdtdomndexrdcehd® dlsean room 2 and to
readily performlayout changes of the sem conductor fabrication
appar at uses, (2Préa¥phdet tanpesifosm sEhpusihddasoPrPESsEdag dFeapratat uses

such as etchers , .y s
of residual acidic gases and PFC decomposition

10 treatment). Additionally, the operation check and
repair of a malfunctioning PFC decomposition device 9
may be done while continuously performing
semiconductor fabrication processes.

An explanation will be given of another embodiment

15 of the PFC decomposition device with reference to Fig.
3 below. A PFC decomposition device 9A of this
embodiment is arranged so that a water vaporizer 55 is
installed at the pipe 27 of the PFC decomposition
device 9, with the water supply pipe 35 being

20 connected to the water vaporizer 55 and with a steam
supply pipe 56 provided to couple together the water
vaporizer 55 and the space 14 of the heating unit 12.
The remaining arrangement of the PFC decomposition
device 9A is the same as that of the PFC decomposition

25 device 9 stated supra. Within the water vaporizer 55,



15 or the like within the currently established clean room and repl acenent
of any sem conductor fabrication apparatus, (3) capability to shorten the
interruption time period of sem conductor manufacture using sem conductor
fabrication lines within the clean room 20 2 upon introduction of the PFC
deconposition device 9, (4) achieving enhanced transportability by |and
vehi cl es because of subdivision of 4 heating unit 12 and reaction unit
16, (5) ability to readily performadditional installation of etchers
within the clean 25 room 2 because what is required is to nerely connect

- 48 together the gas exhaust part of an etcher to be additionally

provi ded and the duct 7, and (6) inprovenent in catal yst-based PFC
deconposition efficiency due to the fact that no solid conmponents 5 are

d dth hr [ i [ I n _t . iti
Brodused {hr ol i gACk ekl e RGHR S, ol Bel UBEaeRRRAE LT 0"
to the pipe 27#1 e'b@“f%%w%uﬁﬂ|%”ﬁ%%toEr S§@&t§ﬁggg&§8FTgﬁ°gﬁgsalt i's such

that slurry is re readily 10 transportable th t her eby

facilitating syprires@ntatert AR ve7 walers! HeafoRARb1akal B EResal t
slurry is vaporized into a steam when com ng into confact with a

hi gh-t enper at uvatexhaupplgapipel 3G dnawdednottheokhehe kadetl.i oNatdirtid6. An
acidic gas 15 (HF) in the exhaust gas reacts with Ca salt to produce

cal cium f buor i teatedhaps bgathies eghiatet gaspadithtir ahghwalerfilter cloth and
then rel ease toward external environment through the exhaust duct 28 and
exhaust cyli ndeaps2izer §5erbodherebyi begomengesteamsuppPhy 20eamothus wat er
fromthe pipe 84 to thereby ensure that an exhaust gas tenperature within

t he exhaust du@enggagedydsasuppdcedTivbronghi £hgos$eBme suppayopdpPendént ed
flocculation of the steamw_.thin the exhaust duct 28. The PFC deconposition
devi ce 9C of t APs tdpSBareEnd 4280ds 18| theppgapedpte thepeehpustegdisng

e i 2P AR e T e Bt | o
deconpos&bion %%%k%ﬂdﬁ EE Qﬁeeﬁgbah%%gmpésgﬁgon device 9 and can
obtain the same effects and advantages as the latter.
Since the PFC decomposition device 9A is designed to
use the heat of an exhaust gas drained out of the
reaction unit 16 to change the reactive water into a
15 steam, it is possible to reduce the thermal energy
being applied for heat-up of the exhaust gas at the
heating unit 12 of the PFC decomposition device 9A.
This is because no energies are required to change the
reactive water into a steam in the PFC decomposition
20 device 9.

Even where the PFC decomposition device 9A is used
in place of the PFC decomposition device 9 in the PFC
processing apparatus 44 shown in Fig. 1, it is
possible to obtain similar effects occurring in the

25 PFC processing apparatus 44 of Embodiment 1.



5 deconposition device 9D (see Fig. 8) is arranged so that a water
vaporizer 55 is installed at the pipe 27 in a simlar way to that of the
PFC deconposition device 9A while heating up the reactive water to be
supplied by a water supply pipe 35. A PFC 10 deconposition device 9E shown
in Fig. 9 is designed so that a gas preheater 57 is installed at the pipe
27 for heating an exhaust gas being @3 ced by a pipe 26. A respective one
of the PFC deconposition devices 9D and 9E may be installed in the PFC
processi ng 15 apparatus 44B in place of the PFC deconposition device 9C of
Enbodi ment 3. Further in the PFC processing apparatus 44A al so, each of the
PFC deconposition devices 9D and 9E is installable in lieu of the PFC
deconposition device 9. 20 In a liquid crystal nmanufacturing system

including a |iqui dagrwshahndRA8haghYAl Be E@%Fﬂr$f95§3th@9r%mb%@ﬂﬂ@ﬁ% etcher

(or CVD apparatus) using PFC gases Is Installed wwthin a clean room as

l'i qui d CrySta|oﬁaﬁHEaPFérHEGOﬁ?HEEﬁEBB-dEUQcéOWREkére@@Ebe@gténﬁiQUe 25 of

t he above-stated PFC deconposition devices 44, 44 - 50 and 44B"to the

liquid crystal 4npaubact U i PrC Sy&d @fipd@keton tdPesse ¥ ¢ ewpsentrat edl y
process PFC gases as drained out of all the etchers wthin the clean room
The PFC deconpembbdimedeviseataaygedesof thhe BRF§as geeehpaseli 6 devi ces 9,
9A, 9B, 9C, 9D and 9E) of such PFC processing apparatus is installed
out si de 0% theinstahledoati bhe pipel a6 edythe ERBodeaempesitand 2. Al t hough
t he PFC processing apgaratus of each of the enbodi nents stated supra

enpl oys the caf@vyse- Hswitb Phe pépenBbsFenBRCcHedi ¥éaathissgpEC
deconposition device, this PFC deconposition device. is replaceable by a
conbust i on- schBRehertegetdnbBsthrofPacei 8€ FBe BeRESPH RBileddnpoliei on

t hrough conbustjon or alternatjvel | a -schene,PEFC deconposition
device 15 for OERSHpBSFEPERMEPtCAENENRGEBRCIPRDBDSS hEACRRACKATEL PBnal | y t he

o over 29 15,1 ) 86Ell e k" Aok RCLRL ke EathnilolbRoflRLgRbeSe

enbodi ments i s capa onposrng u téd to

Cr4, CHF?@ CzFﬁ’hgaﬁ?teﬁggﬁat Feganghi@Hdi§F§ra%ReécgﬁEd599thg the

present 1 nvention, I S POSSI e"to downsi ze a clean roomw t ei t her

sem conductor &abhigati @AyapparahHa 8h bhgeadbgrfﬁéabigangbaﬁqawgngn
apparatus installed therein. In case tﬁe invention is applied to the

currently estall hehedtehfisfieroplipel {nbs 2howa)l aBgprovegedr @dthannove t he
sem conduct or
the gas preheater 57 whereas an exhaust or waste gas
being supplied via the pipe 26 flows on the shell side
15 within the gas preheater 57. The exhaust gas being
supplied by the pipe 26 is heated up by the high-
temperature exhaust gas as supplied by the pipe 27 and
then introduced into the space 14 in the state that
its temperature rose up. The high-temperature exhaust
20 gas flowing in the heat transfer pipe that is provided
within the gas preheater 57 is introduced into the
cooler device 20 and then cooled down in the way
stated previously.

The PFC decomposition device 9B offers the same

25 function as the PFC decomposition device 9 and can



- 51 fabrication apparatus or liquid crystal manufacturing apparatus
within the clean roomin order to install nore than one perfluoride
deconposi tion device. - 52 What is clainmed is: [Claim1l A perfluoride
processi ng apparatus characterized 5 by conprising an exhaust gas pipe
connected to a plurality of sem conductor fabrication apparatuses installed
within a clean roomw th perfluoride Bupplied thereto for permtting flow
of an exhaust gas containing therein said perfluoride as drained out of 10
t he sem conductor fabrication apparatuses, and a perfluoride deconposition
devi ce connected to said exhaust gas pipe and installed outside of said

cl ean room for deconposing said perfluoride as contained in said exhaust
gas to be guided by said exhaust gas pipe. 15 [Caim2] The perfluoride

Processing appaLaLys R SOhECd el ekalilla WAGEELRLS AL RXN3USE gas i pe
0O a or s

is connected t al d sem conductor Pabrlca I"on "apparatuses as 20

nstalled in sgidoel ean pRRMAWbRRBRE B8 (eyarkdensyapbied el €0, [Caim

3] The perfluoride processing apparatus as recited in i'm1, wherein
sai d apparat usykur ther ne@¥PbirS@h @Rkhaust gas as drained out of the

reaction unit 16 to heat up the exhaust gas being
5 supplied to the heating unit 12, it is possible to
reduce the thermal energy being applied for heat-up of
the waste gas at the heating unit 12 of the PFC
decomposition device 9B.
Even where the PFC decomposition device 9B is used
10 in lieu of the PFC decomposition device 9 in the PFC
processing apparatus 44 shown in Fig. 1, similar
effects occurring in the PFC processing apparatus 44

of Embodiment 1 are obtainable.

15 Embodiment 2
A PFC processing apparatus in accordance with

another embodiment of the present invention will be
explained with reference to Fig. 5. The PFC processing
apparatus 44A of this embodiment is arranged so that

20 the exhaust duct 28 is connected to the acidic gas
removing device 47 in the PFC processing apparatus 44
shown in Fig. 1. An arrangement of the other part of
PFC processing apparatus 44A is the same as that of
the PFC processing apparatus 44. In this embodiment,

25 an exhaust gas which was drained out of the acidic gas



[

- 53 exhaust gas flow path changi ng device provided at said exhaust gas
pi pe on the upstream side of said perfluoride deconposition device; and a
bypass pine connected to said exhaust gas flow path changing 5 device for
bypassi ng said perfluoride deconposition device to be coupled to an acidic
gas renoving device of factory acidic gas processing equi pnment. [C aim 4]
10 The perfluoride processing apparat3is -as recited in claiml, wherein an
exhaust pipe is provided for introducing an exhaust gas as drai ned out of
sai d perfluoride deconposition device to said acidic gas renoving devi ce.
15 [ aim5] The perfluoride processing apparatus as recited in any one of
the preceding clains 1 to 4, wherein said perfluoride deconposition device
i ncludes a heating 20 unit having a first heater device with said exhaust

gas Supplied 1 0ca dntoRklIeT0! 3B FRRCEABaHDLY 10K B dpseqcn

er wt al aust gas as heated up by

said heating ugLt TgeauEBkbﬁgthﬂﬁeEQha t gas 8uckCo@l Fobknéhe

' ]
perfluoride proceggﬁhg apparatus as reC|te§ in“any one of the preceding

claims 1 to 4, ;uhgrei BagakdnBeihuaeideedagonprss LONLHEY| Cencoapei ses a
solid 5 conponent renoving devicé with said exhaust gas supplied thereto, a

reaction unit tge de¢aypoghBdrRRbilingr ddeite vhi aeczahdesxhausicigds drai ned
out of said solid conmponent renoving device is supplied and in which a

cat al yti csl ayegaiss removiadednnardoanldeydi any0asiditagas tembe ng device for
removal of any acidic substance being contained in said exhaust gas as
drai ned out of pgaddcedabyi PFCudierompBisdition] within the reaction unit
16 can be removed by the acidic gas removing device 47.
In this way, it is possible to use the acidic gas
removing device 47 as a backup of the acidic gas
10 removing device 22. The PFC processing apparatus 44A
of this embodiment can also obtain the effects
occurring at the above-stated PFC processing apparatus
44.
In the PFC processing apparatus 44A of this
15 embodiment, the acidic gas removing device 22 of the
PFC decomposition device 9 may be deleted to remove
the acidic gas as produced by PFC decomposition within
the reaction unit 16 not by the acidic gas removing
device 22 but by the acidic gas removing device 47. 1In
20 this case the acidic gas removing device 47 is
designed to operate continuously during semiconductor
manufacturing. In the PFC processing apparatus 443, it
is also possible to replace the PFC decomposition

device 9 with either one of the PFC decomposition

25 device 92 and the PFC decomposition device 9B.



15 The perfl uoride processing apparatus as recited in claim®6, wherein the
apparatus conprises a water supply device for supplying at |east water in
contact with said exhaust gas to said solid conponent renoving device and
sai d aci di c substance renoving device 20 respectively. [Claim8] The
perfluoride processing apparatus as recited in any one of the preceding
clainms 1 to 4, wherein said 25 perf+udéi€de deconposition device conprises a
reaction - 55 unit for deconposing said perfluoride, in which unit a
catal ytic |l ayer provided and to which said exhaust gas is supplied; and an
aci di ¢ substance renovi ng device for renoving reaction products as produced
by reaction 5 of acidic material contained in said exhaust gas drai ned out
of said reaction unit with Ca salts. [Claim9] A perfluoride processing

apparatus characterd zed,.10 onprising an exhaust gas pipe connected to a
plurality of Iiquidh@¥9§¥§?ﬁﬁﬁﬁufacturing apparatuses installed wthin a
clean roomw th perfl ig% HHRJ' f 1{ting fl.agw of an
exhaust gas cont ai rﬁr%ﬂ{ _ereclsn sar}%dagée[%eﬁraﬁ%?si (e}{aagcec’rrac%a}{?scoeqo‘ﬁt f 15 the
Laui d cryst al BN AElotiehd AR D: A DaRYI AT hARGOIRGY L o
devi ce connected to said exhaust gas pipe and installed outside of said

cl ean room f or pdeeanesined LHRi1GuRer Theopirde ﬂéceegﬁﬁbns?philaﬁﬁg%@ﬁhaust
gas to be guided by said exhaust gas pipe. EO [Clai m10] " The perfluoride

processi ng apparfathssaembeeiimett 1sClairanyedvzey @ihatsand eftaust gas pi pe
is connected to all of said liquid crystal manufacturing apparatuses 25 as
installed in sdedonpesiticommdevtices® dnpeatid ®®A gerocessihg apparatus
44 shown in Fig. 1 is replaced by a PFC decomposition
device 9C shown in Fig. 6. The other arrangement of
the PFC processing apparatus 44B is the same as that
10 of the PFC processing apparatus 44. An arrangement of
the PFC decomposition device 9C that is used in the
PFC processing apparatus 44B will be explained.
Whereas the PFC decomposition device 9 is a wet-type
PFC decomposition device in which waste water
15 generates the PFC decomposition device 9C used in this
embodiment is a dry-type PFC decomposition device in
which no waste water generates.
The PFC decomposition device 9C is equipped with a
reaction unit 11, filer devices 65, 66 and fine-
20 particle/powder silo 81. The duct 7 is coupled to a
lower-part space 68 of the filter device 65. The pipe
26 which is coupled to the heating unit 12 is coupled
to an upper-part space of the filter device 65. The

pipe 27 is coupled to a lower space 68 of the filter

25 device 66. The exhaust gas duct 28 is coupled to an



supplied thereto. [Cl_aim 111, The perfluori de processing apparatus as
recited in 5 claim9, wherein said apparatus further conprises an exhaust
gas flow path changi ng device provided at said exhaust gas pipe on the
upstream side of said perfluoride deconposition device, and a bypass pipe
connected to said exhaust gas flow path changing 10 device for bypassing
said perfluoride deconposition deviceé? o be coupled to an acidic gas
renovi ng device of factory acidic gas processing equipnment. [Claim12] 15
The perfluoride processing apparatus as recited in claim9, wherein an
exhaust pipe is provided for introducing an exhaust gas as drained out of
sai d perfluoride deconposition device to said acidic gas renovi ng device.
20 [C aim13] The perfluoride processing apparatus as recited in any one of

the preceding ghgbgBsBata 83 o¥NeRei #138bd AEGiLUOKEde HeRcopRgsetion device

i ncludes a heatfhg 25 unit aV|ng |rst heat er device wth said exhaust

- 57 gas suppkigd B2 ié'éohﬁé&t@ﬁ H?'E Eﬂgeasbeﬁettﬁ@ Hdkk haykng a second
heating device and a catalytic |ayer Px_h_~tyt naS ~S haatPd p

by cai _~i heatilBgatfibh B BﬁeSaBQhBEthﬁleth ehe5thEealwhiélalhe Berfl uori de
processi ng apparatus as recited in any one of the preceding clains 9 to 12,

wherein said panfll Hdsbdeodaeerpasbyi anpipei 68 eemphespipa ggl,id 10
conmponent renoving device with said exhaust gas supplied thereto, a
reaction &nit tespdetawpdyi.ng perfluoride to which said exhaust gas drained
out of said solid conponent renoving device is supplied and in which a
catal ytic | ayer isAprevirdadgenend of &bﬁdi@liersd@wu@@cé5neﬁ6vmngld@¢|ce for
renoval of any acidic substance bei ng contai ned |n sai d_exhaust gas as

drai ned out of e¥Rlaipedcvish Grferepepatm [4p. 7. The filter device

65, 66 includes a plurality of tubular filter elements
67A, 67B, 67C or the like which are installed within a

10 vessel-like housing 80. Each filter element has a
filter fabric or cloth (not shown) which is wound
around an outer surface. An inside space of the vessel
80 is subdivided by each filter element into the lower
space 68 and upper space 69. An air supply pipe 70A

15 with a valve 71A provided therein is inserted from the
upper part into the inside of filter element 67A.
Similarly, an air supply pipe 70B with a valve 71B
provided therein is inserted from the upper part into
the inside of filter element 67B; an air supply pipe

20 70C with a valve 71C provided therein is inserted from
the upper part into the inside of filter element 67C.
A solid component reservoir tank 72 is connected
through the valve 77A to a bottom portion of the
vessel 80 of the filter device 65. A screw conveyer 74

25 is disposed beneath the solid component reservoir tank



20 The perfluoride processing apparatus as recited in claim 14, wherein the
apparatus conprises a water supply device for supplying at |east water in
contact with said exhaust gas to said solid conponent renoving device and
sai d acidi c substance renoving device 25 respectively. - 58 [daim16]
The perfluoride processing apparatus as recited in anv one of the brecedina
clains 9 to 12. wherein said perfl uori®le- deconpositi on device conprises a
reaction 5 unit for deconposing said perfluoride, in which unit a catalytic
| ayer provided and to which said exhaust gas is supplied, and an acidic
substance renoving device for renoving reaction products as produced by
reaction of acidic material contained in said exhaust gas 10 drai ned out of
said reaction unit with Ca salts. [Caim17] A perfluoride deconposition

devi ce charact @pi,zegl Hy1 £@NPSHSbAENE FESEFVODr UPhhK! 73 s CBoAnEatSaYLI C 15
| ayer is provided and to which an exhaust gas containing therein a

perfluoride i sygdppheedalvel d7Beae! ithe WbitkofeodMmos Ressendsgpeobftl uori de,
and an aci di ¢ substance renoving device for renoval of a secondary reactive

product as prodheedibyetedeviice 3@ .M Ahs€pewatdbavefennincisgli Tasdbstance
bei ng contained in said exhaust gas as drained out of said reaction unit.
[Claim18] 25 bkéopethkeuspildd dempopesnitt resedwoice tankr 88i.t ed in - 59
claim17, wherein said device has a reactive product renoving device for
removi ng & seconda®g hagchbieen gesdudbead ilve Embodiiaemnthyl ,r ddet icothanistth Ca
salts of the substance contained in said exhaust gas to 5 generate solid
matter due to PBScPPaRIWIURdARE: BY AhE WHEtei’nCoOAtd 188hEE¥ETEAs dr ai ned out

of said reactivye Broduct renoving device is supplied to said reaction unit.
ilmpurities along with PFC (CF,), examples of which are

an impurity that produces solid components by reaction
with water such as SiF, and WF, as produced during
10 etching processes and an impurity that is a solid
component such as SiO, and WO, or else. This exhaust
gas is supplied into the lower space 68 of the filter
device 65. Power particles of Ca salts as filled
within the powder silo 8l—typically, powder of
15 calcium hydroxide [Ca(OH),]—is supplied through the
pipe 82 to the duct 7 when a valve (not shown) opens.
The powder Ca(OH), is mixed into the exhaust gas and
then flows into the lower space 68 of the filter
device 65. SiF, and WF, contained in the exhaust gas
20 experience neutralization reaction with Ca(OH), as
indicated in Equations (6) and (7) to thereby produce
CaF,, SiO, and WO,.
2Ca(OH), + SiF, = 2CaF, + Si0, + 2H,0 ee. (6)
3Ca(OH), + WF, = 3CaF, + WO, + 3H,0 cee (T)

25 Further, HF contained in such exhaust gas



10 [ aim19] A perfluoride processing nmethod for use with a plurality of
sem conduct or fabrication apparatuses installed within a clean roomfor
receiving perfluoride as supplied thereto, characterized by 15 conpri sing
the steps of supplying exhaust gases containing said perfluoride as drained
out of the sem conductor fabrication apparatuses to a perfluoride
deconposition device installed outstd® of said clean roomand then
deconposi ng said perfluoride by said 20 perfluoride deconposition device.
[Claim?20] A perfluoride processing nethod according to claim19, wherein a
deconposi ng net hod of a perfluoride 25 substance is a catal yst nethod. -
60 [Caim21] A perfluoride processing nethod according to claim19;
wherein an acid gas in an exhaust gas after a deconposing of a perfluoride

substance [s ' eRued ditch uNCICG SALLAAMIRATIOL NER. CLES: LE 2l gZ) A

perfluoride proc ssing ot hod accor to clai ére sal soft

powders are Car@gd)a%lotno (89! %'eri‘o%?’]toAtﬁl% HebyO a8l 8a it Y3 de

according to c
(CaF,). Solid components such as SiO, and WO, contained

in the exhaust gas and unreacted Ca(OH), along with

5 CaF,, SiO, and WO, as produced by the reaction of
Equations (6), (7) and (8) are trapped by the filter
cloth installed in each filter element 67 of the
filter device 65 and are then removed away from the
exhaust gas. The exhaust gas which has passed through

10 the filter element 67 and contains CF, flows into the
spaces 14, 19 within the reactor 11 through the upper
space 69 and pipe 26. CF, is decomposed by the
catalyst layer 17 in the way stated previously in
Embodiment 1. The exhaust gas being supplied to the

15 reactor 11 contains none of HF, SiF,, WF,, SiO, and WO,.

The acidic gas (HF) that was produced by

decomposition of CF, at the catalyst layer 17 is
introduced into the space 68 of the filter device 66.
Opening a valve (not shown) permits Ca(OH), power

20 within the powder silo 81 to be supplied by the pipe
83 to the pipe 27 and then mixed into the exhaust gas.
Ca(OH), also is introduced into the space 68. HF
experiences occurrence of neutralizing reaction with

a(OH), as given by Equation (8) to thereby produce

25 CaF,.



21, wherein under a high tenperature condition of nore than 200C, said acid
gas in the exhaust gas after the 15 deconposing of said perfluoride
substance and said Ca soft powders or particles are reacted. [Claim24] A
perfluoride processing nethod according to claim?20 21, wherein during a
reaction tinme of said perfluoride substance reaction water is added. [C aim
25] A perfluoride processing nethod fgy use with a 25 plurality of liquid
crystal manufacturing apparatuses - 61 installed within a clean room for
receiving perfluoride as supplied thereto, characterized by conprising the
st P~S pf ~pp~l _yi__n_g Px_h_a~lct ga~~ec containing said perfluoride as
drained out of the 5 liquid crystal manufacturing apparatuses to a
perfluori de deconposition device installed outside of said clean room and

101G aim 28] A pobr Gkt APhces oty felRed according to ol aim 26

wherein a deconpos&%gsngﬁﬁedagé 3n985£L38r&g?0H)2 are captured by the
filter cloth within the filter device 66. During
penetration of a layer of CaF, and unreacted Ca(OH),

5 and CaF, which was formed as a result of capture at
surfaces of the filter cloth, unreacted HF reacts with
such Ca(OH), and is then fixed. Chemical reaction
between HF and Ca(OH), is accelerated at higher
temperatures. As the exhaust gas drained out of the

10 catalyst layer 17 is high in temperature, its chemical
reaction is accelerated. Coolant air is supplied by a
pipe 76 to the upstream side of the filter element 67
of the filter device 66, that is, into the lower space
68. This coolant air is used to cool the exhaust gas

15 within the lower space 68 whereby the temperature of
such exhaust gas is adjusted so that it is greater
than or equal to about 200°C and yet below 300°C. This
is because the heat-resistance temperature of filter
cloth is 300°C. Preferably the supply position of

20 coolant air is in the downstream of a junction point
of the pipe 27 and pipe 83. This is required because
HF and Ca(OH), powder are mixed and contacted together
at higher temperatures to thereby efficiently execute
the neutralization reaction. Under the high

25 temperature condition, Ca(OH), becomes Ca0 and then the



substance is a catalyst nmethod. 15 [C aim 27] A perfluoride processing

nmet hod according to claim25, wherein an acid gas in an exhaust gas after a
deconposi ng of a perfluoride substance is renoved by using Ca soft powders
or particles 20 [Claim28] A perfluoride processing nethod according to
claim 25, wherein said Ca soft powders are Ca(OH)z. 25 - 62 [Caim?29] A
perfluoride processing nethod accordi4dg 4o claim27, wherein under a high
tenperatarP c~o_n_diti_nn of nore than 200C, said acid gas in the exhaust
gas after the 5 deconposing of said perfluoride substance and said Ca soft
powders or particles are reacted. [Cl aim30] A perfluoride processing

nmet hod according to claim

activity as the alkali lowers. In this embodiment, in
the upstream side since the reaction water is added to
use the perfluoride decomposing reaction, many water
components is existed, even under the high temperature
5 condition, Ca(OH), exists. For this reason, since the
reaction shown in the formula (8) is the high
temperature condition, the reaction speed is
accelerated, and then HF is removed effectively. As
the blower 25 is driving, the exhaust gas is drained
10 from the filter device 66 to the exhaust duct 28. The
exhaust gas being drained to the exhaust duct 28
contains no acidic gases. The exhaust gas within the
exhaust duct 28 is cooled by the coolant air which is
supplied from the pipe 84 into the exhaust duct 28 and
15 thus drops down at 50°C. Due to supplement of the air
which decreases to 50°C, it will no longer happen that
H,0 generated by the reaction of Equation (8) is
condensed to change into a liquid.
At the filter devices 65, 66, a difference in
20 pressure between the upper space 69 and lower space 68
is detected by a differential pressure meter or gauge
(not shown). At a filter device in which such pressure
difference reaches a preset value, e.g. filter device
66, its filter elements are subjected to back washing.

25 More specifically, the first step is to open the valve



10 27, wherein during a reaction tine of said perfluoride substance
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the screw conveyer 75 toward a solid matter collection
silo (not shown) and then stored therein. Each filter
element of the filter device 65 is subject to back
washing in a similar way, causing the solid components

25 79 within the vessel 80 to be drained into the solid
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component reservoir tank 72 when letting the valve 77A
open. Such solid components also drop down through the
valve 78A and are then sent by the screw conveyer 74
to the above-noted solid matter reservoir tank. The

5 solid components 79 within the solid matter reservoir
tank are for later reuse as the raw material of cement.

Another example of the Ca salt useable in place of

Ca(OH), is powder of calcium carbonate (CaCO,) or
calcium oxide (CaO). Regarding reactivity with acidic

10 gases or the like, Ca(OH), is higher than CaCO, and
CaO; thus, it is preferable to use Ca(OH),. Reaction
with acidic gases or else takes place on surfaces;
thus, in order to increase the surface area, it is
preferable that Ca salt is in the form of powder. 1In

15 case CaCO, is added to the exhaust gas within the duct
7, neutralization reaction with SiF, and WF, as defined

by Equations (9) and (10) takes place.

2CaCo, + SiF, = 2CaF, + Si0, + 2CO, cee (9)
3CaCo, + WF, = 3CaF, + WO, + 3CO, «ee (10)
20 In case Ca0 is added to the exhaust gas within the

duct 7, neutralization reaction with SiF, and WF, as
given by Equations (11) and (12) occurs.
2Ca0 + SiF, = 2CaF, + SiO, ve. (11)
3Ca0 + WF, = 3CaF, + WO, eee (12)

25 CaF,, SiO, and WO, or else as produced through each
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1090 () Aj%r@@@@f%%zof@them are removed away by the filter cloth

of the filter device 65.

In case CaCO, is added

to the exhaust gas within
the pipe 27, neutralization reaction with HF as
5 represented by Equation (13) occurs.
CaCO, + 2HF = CaF, + H,0 + CO, cee (13)
In case Ca0 is added to the waste gas within the
pipe 27, neutralization reaction with HF as given by
Equation (14) occurs.
10 Ca0 + 2HF = CaF, + H,0 ce. (14)
CaF, or else which was produced by each reaction of
them is removed by the filter cloth of filter device
66.
In Embodiments 1 and 2 using the wet-type PFC
15 decomposition devices, it is required to remove
fluorides that are contained in the waste water as
guided by the water drain pipes 30, 37 in waste-water
processing equipment. Due to this, in the wastewater
processing equipment, the following processing is done.
20 More specifically, add Ca salt (CaCO, or Ca(OH),) into
waste water; then, stir it. Solid components such as
calcium fluoride produced by reaction between Ca salts
and HF being contained in the waste water and
unreacted Ca slats and others precipitate for

25 separation. Further, add a flocculant to the waste
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particle diameters to aggregate or flocculate for
separation. The resultant solid components thus
separated such as calcium fluorides are subject to
5 dehydration and drying processes for later reuse as
the raw material of cement. Embodiments 1 and 2 which
use water to remove solid components and acidic gases
in the exhaust gas should require execution of the
above-stated complicated processing for removal of
10 fluorides as contained in the waste water, resulting
in production of a great amount of water. The waste
water from the wastewater processing equipment
contains therein an increased amount of calcium ions
and is drained externally as industrial waste water.
15 Although Embodiments 1 and 2 are capable of obtaining
various effects stated above, these require wastewater
processing facilities which perform complicated
processing for fluoride removal.
In contrast, this embodiment is arranged to add Ca
20 salt to the exhaust gas whereby it is possible to
salvage fluorides in the exhaust gas as a reusable
solid content without producing any waste water.
Obviously, this embodiment requires no wastewater
processing facilities. Installing the PFC processing

25 apparatus of this embodiment which is extremely less
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in water use amount makes it possible to install a
semiconductor fabrication factory in land areas with
poor water resources. In addition, even if the
environmental emission standards become stricter in

5 near future, the embodiment may readily cope with such
strictness. As the embodiment is free from a risk of
waste water production, any water drain pipes are no
longer required; thus, it is possible to simplify the
facilities when compared to Embodiments 1 and 2 stated

10 supra. Generally, chemical reaction in the dry state
is slower in reaction rate and less in efficiency than
chemical reaction in an ionized state in wet-type ones.
However, wet-type PFC decomposition devices inherently
require addition of an access amount of calcium salt

15 (Ca(OH),, CaCO,, CaO or else) which is several times
greater than a theoretically determined value in order
to remove a low concentration of F ions in waste water
so that the requisite amount of Ca salt is nearly
equal to that of the wet-type PFC decomposition

20 devices.

In case SF, is used as the PFC gas in an etcher(s),

SO, is produced by reaction of Equation (5) at the
catalyst layer 17. This SO, reacts with the Ca salt
added to the interior of pipe 27, resulting in

25 production of calcium sulfate (CaSO,). Practically
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explaining, in case any one of Ca(OH),, CaCO, and CaO
is added, reaction represented by any one of Equations

(15) to (17) occurs.

Ca(OH), + SO, = CaSO, + H,0 ... (15)
5 caCo, + SO, = CaSO, + CO, ... (16)
Ca0 + SO, = CaSoO, eee (17)

This calcium sulfate is later reusable as the raw
material of cement.
This embodiment can obtain the effects and
10 advantages occurring in Embodiment 1, including (1)
the ability to downsize the clean room 2 and to
readily perform layout changes of the semiconductor
fabrication apparatuses, (2) easing transfer of
semiconductor fabrication apparatuses such as etchers
15 or the like within the currently established clean
room and replacement of any semiconductor fabrication
apparatus, (3) capability to shorten the interruption
time period of semiconductor manufacture using
semiconductor fabrication lines within the clean room
20 2 upon introduction of the PFC decomposition device 9,
(4) achieving enhanced transportability by land
vehicles because of subdivision of the heating unit 12
and reaction unit 16, (5) ability to readily perform
additional installation of etchers within the clean

25 room 2 because what is required is to merely connect
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together the gas exhaust part of an etcher to be
additionally provided and the duct 7, and (6)
improvement in catalyst-based PFC decomposition
efficiency due to the fact that no solid components
5 are produced through reaction with reactive water.

In the PFC decomposition device 9C of Fig. 6,
slurry of Ca salt (CaCO, or Ca(OH),) may be supplied to
the pipe 27 in lieu of supplement of Ca salt powder.
The Ca salt is such that slurry is more readily

10 transportable than powder, thereby facilitating
supplement to the pipe 27. Water component of the Ca
salt slurry is vaporized into a steam when coming into
contact with a high-temperature exhaust gas being
drained out of the reaction unit 16. An acidic gas

15 (HF) in the exhaust gas reacts with Ca salt to produce
calcium fluorides. The steam is guided to pass through
the filter cloth and then release toward external
environment through the exhaust duct 28 and exhaust
cylinder 52. This embodiment is arranged to supply

20 coolant water from the pipe 84 to thereby ensure that
an exhaust gas temperature within the exhaust duct 28
stays at 100°C. Thus it is possible to avoid unwanted
flocculation of the steam within the exhaust duct 28.

The PFC decomposition device 9C of this embodiment

25 is also applicable to PFC processing apparatus with
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within the clean room 2.
Other embodiments of the dryv-type PFC
decomposition device will be explained. A PFC
5 decomposition device 9D (see Fig. 8) is arranged so
that a water vaporizer 55 is installed at the pipe 27
in a similar way to that of the PFC decomposition
device 9A while heating up the reactive water to be
supplied by a water supply pipe 35. A PFC

10 decomposition device 9E shown in Fig. 9 is designed so
that a gas preheater 57 is installed at the pipe 27
for heating an exhaust gas being guided by a pipe 26.
A respective one of the PFC decomposition devices 9D
and 9E may be installed in the PFC processing

15 apparatus 44B in place of the PFC decomposition device
9C of Embodiment 3. Further in the PFC processing
apparatus 44A also, each of the PFC decomposition
devices 9D and 9E is installable in lieu of the PFC
decomposition device 9.

20 In a liquid crystal manufacturing system including
a liquid crystal manufacturing factory also, more than
one etcher (or CVD apparatus) using PFC gases 1S
installed within a clean room as liquid crystal
manufacturing equipment. Due to this, applying any one

25 of the above-stated PFC decomposition devices 44, 44A
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as drained out of all the etchers within the clean
room. The PFC decomposition device (any one of the PFC
5 decomposition devices 9, 9A, 9B, 9C, 9D and 9E) of
such PFC processing apparatus is installed outside of
the clean room in a similar way to Embodiments 1 and 2.
Although the PFC processing apparatus of each of
the embodiments stated supra employs the catalyst-use

10 PFC decomposition device as its PFC decomposition
device, this PFC decomposition device is replaceable
by a combustion-scheme PFC decomposition device for
performing decomposition through combustion or
alternatively a plasma-scheme PFC decomposition device

15 for decomposition by changing PFC into a plasma.
Additionally the blower 25 is replaceable with an
ejector(s). Each of the above-stated embodiments is
capable of decomposing PFCs including but not limited
to CF,, CHF,, C,F,, C,F,, C,F,, C,F,, NF,, and SF,.

20 According to the present invention, it is possible
to downsize a clean room with either semiconductor
fabrication apparatus or liquid crystal manufacturing
apparatus installed therein. In case the invention is
applied to the currently established clean room, it is

25 no longer required to move the semiconductor
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apparatus within the clean room in order to install

more than one perfluoride decomposition device.
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What is claimed is:

[Claim 1]
A perfluoride processing apparatus characterized
5 by comprising an exhaust gas pipe connected to a
plurality of semiconductor fabrication apparatuses
installed within a clean room with perfluoride
supplied thereto for permitting flow of an exhaust gas
containing therein said perfluoride as drained out of
10 the semiconductor fabrication apparatuses, and a
perfluoride decomposition device connected to said
exhaust gas pipe and installed outside of said clean
room for decomposing said perfluoride as contained in

said exhaust gas to be guided by said exhaust gas pipe.

15

[Claim 2]

The perfluoride processing apparatus as recited in
claim 1, wherein said exhaust gas pipe is connected to
all of said semiconductor fabrication apparatuses as

20 installed in said clean room with said perfluoride

supplied thereto.

[Claim 3]
The perfluoride processing apparatus as recited in

25 claim 1, wherein said apparatus further comprises an
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exhaust gas flow path changing device provided at said
exhaust gas pipe on the upstream side of said
perfluoride decomposition device, and a bypass pipe
connected to said exhaust gas flow path changing

5 device for bypassing said perfluoride decomposition
device to be coupled to an acidic gas removing device

of factory acidic gas processing equipment.

[Claim 4]

10 The perfluoride processing apparatus as recited in
claim 1, wherein an exhaust pipe is provided for
introducing an exhaust gas as drained out of said
perfluoride decomposition device to said acidic gas

removing device.

15

[Claim 5]

The perfluoride processing apparatus as recited in
any one of the preceding claims 1 to 4, wherein said
perfluoride decomposition device includes a heating

20 unit having a first heater device with said exhaust

gas supplied to said heating unit and a reaction unit
having a second heating device and a catalytic layer
with said exhaust gas as heated up by said heating
unit being supplied thereto.

25
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[Claim 6]

The perfluoride processing apparatus as recited in
any one of the preceding claims 1 to 4, wherein said
perfluoride decomposition device comprises a solid

5 component removing device with said exhaust gas
supplied thereto, a reaction unit for decomposing
perfluoride to which said exhaust gas drained out of
said solid component removing device is supplied and
in which a catalytic layer is provided, and an acidic

10 substance removing device for removal of any acidic
substance being contained in said exhaust gas as

drained out of said reaction unit.

[Claim 7]

15 The perfluoride processing apparatus as recited in
claim 6, wherein the apparatus comprises a water
supply device for supplying at least water in contact
with said exhaust gas to said solid component removing
device and said acidic substance removing device

20 respectively.

[Claim 8]
The perfluoride processing apparatus as recited in
any one of the preceding claims 1 to 4, wherein said

25 perfluoride decomposition device comprises a reaction
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catalytic layer provided and to which said exhaust gas
is supplied, and an acidic substance removing device
for removing reaction products as produced by reaction

5 of acidic material contained in said exhaust gas

drained out of said reaction unit with Ca salts.

[Claim 9]
A perfluoride processing apparatus characterized
10 by comprising an exhaust gas pipe connected to a
plurality of liquid crystal manufacturing apparatuses
installed within a clean room with perfluoride
supplied thereto for permitting flow of an exhaust gas
containing therein said perfluoride as drained out of
15 the liquid crystal manufacturing apparatuses, and a
perfluoride decomposition device connected to said
exhaust gas pipe and installed outside of said clean
room for decomposing said perfluoride as contained in
said exhaust gas to be guided by said exhaust gas pipe.
20
[Claim 10]
The perfluoride processing apparatus as recited in
claim 9, wherein said exhaust gas pipe is connected to
all of said liquid crystal manufacturing apparatuses

25 as installed in said clean room with said perfluoride
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supplied thereto.

[Claim 11]
The perfluoride processing apparatus as recited in
5 claim 9, wherein said apparatus further comprises an
exhaust gas flow path changing device provided at said
exhaust gas pipe on the upstream side of said
perfluoride decomposition device, and a bypass pipe
connected to said exhaust gas flow path changing
10 device for bypassing said perfluoride decomposition
device to be coupled to an acidic gas removing device

of factory acidic gas processing equipment.

[Claim 12]

15 The perfluoride processing apparatus as recited in
claim 9, wherein an exhaust pipe is provided for
introducing an exhaust gas as drained out of said
perfluoride decomposition device to said acidic gas
removing device.

20

[Claim 13]

The perfluoride processing apparatus as recited in
any one of the preceding claims 9 to 12, wherein said
perfluoride decomposition device includes a heating

25 unit having a first heater device with said exhaust
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with said exhaust gas as heated up by said heating

unit being supplied thereto.

[Claim 14]

The perfluoride processing apparatus as recited in
any one of the preceding claims 9 to 12, wherein said
perfluoride decomposition device comprises a solid

10 component removing device with said exhaust gas
supplied thereto, a reaction unit for decomposing
perfluoride to which said exhaust gas drained out of
said solid component removing device is supplied and
in which a catalytic layer is provided, and an acidic

15 substance removing device for removal of any acidic
substance being contained in said exhaust gas as

drained out of said reaction unit.

[Claim 15}

20 The perfluoride processing apparatus as recited in
claim 14, wherein the apparatus comprises a water
supply device for supplying at least water in contact
with said exhaust gas to said solid component removing
device and said acidic substance removing device

25 respectively.
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[Claim 16]

The perfluoride processing apparatus as recited in
any one of the preceding claims 9 to 12, wherein said
perfluoride decomposition device comprises a reaction

5 unit for decomposing said perfluoride, in which unit a
catalytic layer provided and to which said exhaust gas
is supplied, and an acidic substance removing device
for removing reaction products as produced by reaction
of acidic material contained in said exhaust gas

10 drained out of said reaction unit with Ca salts.

[Claim 17]
A perfluoride decomposition device characterized
by comprising a reaction unit in which a catalytic
15 layer is provided and to which an exhaust gas
containing therein a perfluoride is supplied, said
reaction unit decomposing said perfluoride, and an
acidic substance removing device for removal of a
secondary reactive product as produced by reaction
20 with Ca salts of an acidic substance being contained
in said exhaust gas as drained out of said reaction

unit.

[Claim 18]

25 The perfluoride decomposition device as recited in



10" 10"9s9109% & ()-110% & ()- 91 (! 109%& () - g! S%[ 9bA810 !i &&! 109%C'C' & ()- 3
$10% & ()-!"9'110% F: F& ()-1°9'110% : & ()- ! 1098& ()-f!\ 110%"& ()-f{|}~_s
T28!°9110%"& ()-3 MO% & ()- 10"" 10"" 10""!&3! 10%" & ()-

&3! 109%K& () - &8 10%p& ()-3 _2

; A?2sT281° 91 1098 ()- X! [ 9! 1096"5" & () - XC@H10% & () -10% & () - 10%& ()-!5 9! 10%
& ()-3 :~ TI>8!" 10 10 10&1! 10%& (- §Vi b&1! 104C'C'& ()-g

&1! 1098 () - g& 10% & ()-Y(10% & () -

T~\ =TI >8! $f 10%&' () - ! VL3! 10%&' ()-!L3! 109& () -

L3 109& ()-s 109 ()- &MLOY% ()-{\QF; 8! 10 10

1091! 109& ()-z!i X91! 10900& () -z

91! 109& () - z9&! 109%& ()-! d9&! 10%+& ()-d*b@F: 8! 10!i 09! 109%00& ()- S

9110% ()-S 108 {n-19/Shé)e 10780 QL0 hds "4/ psde Brd QG JOL& () - Y
removing device for removing a secondary reactive
product to be produced by reaction with Ca salts of
the substance contained in said exhaust gas to
5 generate solid matter due to reaction with water and
wherein said exhaust gas drained out of said reactive
product removing device is supplied to said reaction

unit.

10 [Claim 19]

A perfluoride processing method for use with a
plurality of semiconductor fabrication apparatuses
installed within a clean room for receiving
perfluoride as supplied thereto, characterized by

15 comprising the steps of supplying exhaust gases
containing said perfluoride as drained out of the
semiconductor fabrication apparatuses to a perfluoride
decomposition device installed outside of said clean
room and then decomposing said perfluoride by said

20 perfluoride decomposition device.

[Claim 20]
A perfluoride processing method according to claim
19, wherein a decomposing method of a perfluoride

25 substance is a catalyst method.
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[Claim 21)

A perfluoride processing method according to claim
19, wherein an acid gas in an exhaust gas after a
decomposing of a perfluoride substance is removed by

5 using Ca soft powders or particles

[Claim 22]
A perfluoride processing method according to claim
21, wherein said Ca soft powders are Ca(OH),.
10
[Claim 23]
A perfluoride processing method according to claim
21, wherein under a high temperature condition of more
than 200°C, said acid gas in the exhaust gas after the
15 decomposing of said perfluoride substance and said Ca

soft powders or particles are reacted.

[Claim 24]
A perfluoride processing method according to claim
20 21, wherein during a reaction time of said perfluoride

substance reaction water is added.

[Claim 25]
A perfluoride processing method for use with a

25 plurality of liquid crystal manufacturing apparatuses
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containing said perfluoride as drained out of the

5 liquid crystal manufacturing apparatuses to a
perfluoride decomposition device installed outside of
said clean room and then decomposing said perfluoride

by said perfluoride decomposition device.

10 [Claim 26]
A perfluoride processing method according to claim
25, wherein a decomposing method of a perfluoride

substance is a catalyst method.

15 [Claim 27]
A perfluoride processing method according to claim
25, wherein an acid gas in an exhaust gas after a
decomposing of a perfluoride substance is removed by
using Ca soft powders or particles
20
[Claim 28]
A perfluoride processing method according to claim

25, wherein said Ca soft powders are Ca(OH),.

25
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10

[Claim 29]

A perfluoride processing method according to claim
27, wherein under a high temperature condition of more
than 200°C, said acid gas in the exhaust gas after the
decomposing of said perfluoride substance and said Ca

soft powders or particles are reacted.

[Claim 30]
A perfluoride processing method according to claim
27, wherein during a reaction time of said perfluoride

substance reaction water is added.



