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TI TLE Al R SUPPLY SYSTEMS AND PRESSURE ADJUSTMENT
DEVI CES FOR USE THEREW TH BACKGROUND 5 10 15 The
invention relates to air supply systens, and in
particular to air supply systens that can be used in
cl ean roons. An inportant sem conductor manufacturing
- process, such as a Ii%ggg%aphy (exposure) process,
nmust be perfornmed in an room where |ithography
machi nes are |ocated. Typically, such a sem conductor
manuf acturing process is perfornmed under a certain

X0: % gﬁﬂ@'éi%ﬁ@g :%ﬁ'%ﬁdﬁopﬁﬁdw gEVﬁCES FOR

preci sely controlled, such that the sem conductor
manuf acturi ng procgsg eaprBRT®HCCessfully perforned.
Ai rbor ne nol ecul ar—contam nation can include total
organi ¢ conpound (TOC), NH3, and total sulfur (TS),
for exanple. 1

n

BACKGROUND

The invention relates to air supply systems, and in
particular to air supply systems that can be used in
clean rooms.

An important semiconductor manufacturing process,
such as a lithography (exposure) process, must be
perforﬁéd_in a clean room where lithography machines are

located. Typically, -such a semiconductor manufacturing

 process is performed under a certain air conditien.

Namely, airborne molecular contamination (AMC) in the

clean room must be precisely controlled, such that the

semiconductor manufacturing process can be successfully

performed. Airborne molecular contaminatiorn can include
total organic compound (TOC), NHsz, and total sulfur (TS),

for example.
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secoodi t iCalommachine 22. AThePHiFakiippl y Ody st BAfF

5 10 15 20 Referring to FIG 1, a conventional clean
room1l includes nmultiple floors, such as a first
floor 11 and a second floor 12. A plurality of
-machi nes for manufacturing sem conductors, such as
mul ti ple general machines 21 and a critical machine

2§efég§'fﬂégs%seﬂzén one 20f céheaht Doisl suekkasrobe 1
secon % oor 12. As is known, a critical machi ne may
require nore highly filtered air than one or nore
incigyber moaehpbes filnotse ehedn ag confipstohvenri ddaland ra

supply systemis deployed in the clean room1,
providing clean air to the general nachinegazl an

d
R sek°T

an intake duct 31, a make-up air unit (MAU) 32, a

first air duct, 33,,an air conditi oni i pet gg}g
manu§ﬁFtHr§E€cwﬁ?@ﬁQOQﬁHéE > aﬁu§¥ha%§tq%ﬁ%§fg%%, %éd el

- plurality of fan filter units (FFU) 37. One end of
machtt"LElgsl r}tlak&&iugt C%Jiﬂ&%élo%ébﬂﬂﬁg ab t herextesipdseddfon

cl'eéan room 1 and the other end is connected to the
make-up air unit 32. The make-up air unit 32 and fan

one of the floors, such as the second floor 12Z. As 1is .
known, a critlicél machine may require more higﬁly
filtered air than one or more other machines in the clean
roomn. A conventional air supply system is deployed in
the clean room 1, providing c_lean air to the general
machines 21 and critical machine 22. The air supply
system comprirses an intake duct 31, a make-ﬁp air unit
(MAUY 32, a first air- duct 33, an air conditioning
cabinet (ACC) 34, a second air duct 35, an exhaust duct
36, and a plurality of fan filter units (FFU) 37. One
end of the intake duct 31 is positioned at the exterior
of the clean room 1 and the other end is connected to the
make-up air unit 32. The make-up air unit 32 and fan
filter units 37 are disposed on the second floor 12 of

the clean rcom 1. .Ohe e_nd of the first air duct 33 is
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filter units 37 are disposed on the second floor 12 of
the clean room1l. One end of the first air duct 33 is
2 5 10 15 20 connected to the make-up air unit 32 and
the other end is in the clean room1. The-air
condltlonlng cabinet 34 is disposed on the first

| -<:onne_>bctoor t:!:wl ad a%ecw%ﬁil_eqlﬁﬁtti@ ag8i theabthaehiene 22

neans o second air duct 35. Specifically,
since the crltlcal machi ne 22 requires extrenely
in t15d €Al rrodhiel ai r Teendiitd o chdni ey Gabiget 34 is
provided with a chemical filter (not shown) to further
purify the air supplied. Additionally, one end of the
dispeschbust thet F3Gsits Ppoepti dhednd ifie OGS G of Ot H&®
cIe?n r?on11hand the other end is connected to the
_critical machine 22. As sho
it TG e nRke TR T BRR 5o, THE BARLRas-
duct 31 by a fan (not shomn) of the nmake-up air unit

Séec%ﬁ&a&&ﬁ tt,) IOI: Irslg‘s LY ec&# aglcrr(igg'i:%m NakicAN neC ontamRatise s
extremely clean air, the air conditioning cabinet 34 1is
provided with a chemical filter (not shown} to rfurther
purify the air supplied. Additionally, one end of the
exhaust duct 36 is positioned at the exterior of the
clean room 1 and the other end is connected to the
cﬁ:it_ical machine 22.

As shown in FIG. 1, air can be drawn into the make-
up air unit 32 via the intake duct 31 by a fan (not
shown;) of the make-up air unit 32. Airborne molecularz
contamination (contaminants) and particles in the air can
be 'preliminérily removed by the make-up ailr unit 32.
Additional}_y., the temperature and humidity of the air can
be adjusted by the maké—up air unit 32. The air flowing

through the make-up air unit 32 is transported into the

clean room 1 {(first floor 11) vié first alir duct 33. The
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be prelimnarily renoved by the make-up air unit 32.
Additionally, the tenperature and humidity of the air
can be adjusted by the make-up air unit 32. The air
flow ng through the make-up air unit 32 is
transported into the clean room1 (first floor 11)
air Miéh figsdirai enduckcdda Hicx 5140ad8 ai20 cairrdittheming
enters the second floor 12 and air conditioning
cabi net 34. Accordingly, the air entering the second
cabirdfdtooB412 f pomctkiénbilyst theoraill earebéndsedhdy sqrend
general machines 21. In another aspect, the air
further filtered by the air ggnditio i ng caﬁjngt E%%e
floowniarsfudie téei t FEAFT macH e VEalt IE sEEOTd af r
duct 35. Waste gas produced in the critical machine
22 can be exhausted_ vj e d :
geneRql MPAchifig3 %#'caﬁn ﬁF%ﬁ%g§:a|$&%?%bqu%i%ﬁﬁ;?%%éﬁgk
clean room1l and filters (not shown) thereof can

filtécc#g& hely heoVe; Lhe Rafitd idihg thepehsr Accoedtegky,the
uri ng operation of the genera

critical machine 22 via -the sacond air duct 35. Waste

gas produced in the critical machine 22 can be exhausted

via the exhaust duct 36. The fan filter units 37 can

produce air circulation in the clean room 1 and filters

(not shown) thereof can further remove the particles

therein.
Accordingly, during operation of the . general

machines 21 and critical machine 22, waste gas containing

be—products is produced. The waste gas also includes

high-concentration airborne- molecular contamination.
Furthermore, the waste gas typically lezks into tﬁe clean
room 1 because the air pressure in the general machines
21 and critical machine 22 typically exceeds that of the
environment (or in the clean room 1), increasing airborne

molecular contamination therein. Under this condition,
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machi nes 21 and critical machine 22, waste gas

containing by-products is produced. The waste gas

al so includes high-concentration airborne nol ecul ar

contam nation. Furthernore, the waste gas typically

| eaks into the clean room 1 because the air pressure

in.t ner I ne d enhtiegal fmchitme 225ir
the tqjﬁgg 3 ei%éeg§§$%até%$ﬁ%%§ﬂ envi ronnent (or in the

clean rooml)f increasing airborne nolecular
cond€pnbampat Lepihber egn. Wedegrehitd ycondiduasy 4nde the

l'ifespan of the chemical filter in the air

condi tioning cabinet 34 is greatly reduced and t he
chemtbeli ca 1tbkt emumist 4o repbbeeddf r é4§6ERENY YThe | The

chem cal filter, however, is very expensive. Thus,

frequent replacenent of the chemcal_ filter resul%ﬁ g

et

| chemj fig} eabbHt FaNUf BRYEYThy cb3t sTESUMERYF-TTiere i s a need

to provide an inproved air supply 10 15 system

i dj | t f | Vin
rreafil e detng ATENY { REpat s R EART t o 0 L rRaT e Vs

air condltlonlng cabi net therein.

increased manufacturing ccsts.

SUMMARY

There is a need to provide an improved air supply
system providing clean air to a <clean room and

effectively increasing the lifespan of a chemical filter

'in an air conditioning cabinet therein.

An exemplary embodiment provides an air supply

system for a clean room with a critical machine. The air

supply system comprises a make-up air unit, an intake

duct, an air conditioning cabinet, a first air duct, a

‘second air duct, and an exhaust duct. The intake duct

connects the exterior of the clean room to the make-up
air unit, and is configured to transport external air

into the make-up air unit. The air conditioning cabinet
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An exenpl ary enbodi nent provides an air supply system
for a clean roomwth a critical machine. The air
supply systemconprises a make-up air unit, an intake
duct, an air conditioning cabinet, a first air duct, a
second air duct, and an exhaust duct. The intake duct

cofBPRECLS ot e o eriiors ol the Glsan rogm Loy e moke-yp .

unt t I's configure ransport external "a
into the nake up air unit.. The air conditioning

cofABERNSt theCOfPELSES @ ifd rﬁhle.hecra Cehef idter coe fidsing
air duct connects the make-up air unit to the air
conditioning cabinet, and is configured to transport
cabrmeajrahﬁOWBngmnﬂmgngﬁﬂthe'mueaspprahthgnairmﬁidwmng
air conditioning cabinet. The first chem.cal filter
renmpoves_ airbaorne .nolecular contami nation fromthe air

ERYPEAS pEREed A &0t he' R MndénaiRE@nithg cabf neendiitd oning
second air duct connects the air conditioning cabinet

o t.he Cri, i cal. machi onfi ured to _.
Caé%%ﬁ%port e %ﬁrs¥l&wéml?$# Jéﬁﬁfﬁé @WOW%ﬁ airborne
chem cal filter of the air conditioning cabinet into

mo]!élﬁll%rﬂ tdflanBGHH e fhRgn e¢iaust » d@f£n§8@9@&&lslhtﬂ% the

critical machine to the exterior of the clean roomt

di scharge waste gas thereto.
air conditioning cabinet. The second air duct connects

the air conditioning cabinet to the critical méchine, and
is configured to transport the air flowing through the-
first chemical filter of the air conditioning cabinet
into the critical machiné. The exhaust duct connects the
critical machine to t_he exterior of the clean room to
discharge waste gas thereto.

A.no.ther embodiment of an ai_r supply systeit} further

comprises a boost fan connected to the first air du-ct.

The temperature and humidity of the air transported into

the air conditioning cabinet are 'adjustéd by the boost

fan.

Another embodiment of an air supply system further

comprises a pressure adjustment device located between '
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Anot her enbodi nent of an air supply systemfurther i5
conprises a boost fan connected to the first air duct.
The-tenperature and humdity of the ' air transported.
into the air conditioning cabinet are adjusted by the
boost fan. Another enbodi ment of an air supply system
, er_20 | i { & Ael UsiPEREt devi Geljust
the %%%%?egaée?§ggﬁﬁgg%§6algéfﬁiyboogf&fan and the aiﬁ
condi tioning cabinet to adjust the pressure of the
the abretf@nspostedtint o dihe atrangondiad onlmgocabhfet 21N
exenpl ary enbodi nent of a pressure adjustnent device
further conprises a rotating plate and the first air
condiuotning tdedrinegipri ses a duct wall and an opening
- fornmed therein. The rotating plate is disposed in the

openi ng and pivots to the duct wall qt_her, - £
eﬁ%o&’ﬁ%\ﬁ’tla&fy a® 8§1§H’leél%adjogst?rerﬁredew cé; aggrlrlpsrtlmseéqs
a first position sensor array and a second position

T V2 e s

devief o rst air duct and the second position

air duct further comprises a duct wall and an opening

formed therein. The ;otating plate is disposed in the
opening and pivots to the duct wall.

Another embodiment of a pressure adjustment device
comprises a first position sensor array and a second
position sensor array. The first positign sensor array
is disposed in the first air duct and the second positicn
sensqr array is located at the exteriof ofAthe.first air

duct. The first and second position sensor arrays detect

‘the rotational position of the rotating plate.

An exemplary embodiment of an air supply system
comprises a pressure' adjustment device disposed on the
air conditioning cabinet to- adjust the pressure - of the

air transported into the air conditioning pabinet.
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sensor array is located at the exterior of the first
air duct. The first and second position sensor arrays
detect the rotational position of the rotating plate.
An exenpl ary enbodi nent of an air supply system
conprises. a pressure adjustnment device di sposed on
tgﬁ ALL canditheRing €ahi Rete duradhtististhenpr essut e
0 ?Ee air transported into the air conditioning
cabi net. .7 Another enbodi nrent of a pressure )
furtBdiustdmmirides ceab 10otst iyt hevladenpr Bo€s athét at2 vy
plate and the air conditioning cabinet further
conpri ses a sidewall and an opening forned erej
TERrnd gl an

~ condTheonibtat FABLPEAL & U NS SEIBF L5617 theS

pivots to the sidewall. Another enbodi ment of a
pressure adjuystnent deyice furt. i ses g dlLsty
openpydj tPshede Sr't-ay iha g0§§5§§(ﬂéﬁ%ﬁ%ion sené%r
array. The first position sensor array is disposed in
he alr; L& 1.9 995 cabi ngl . s Thegar second position
on tégng%?£5§$2§ﬁés£?%ca?ed at the exterior of the air
condi tioning cabinet. The first and second _
Another embodiment of- a pressure adjustment device

further comprises a Zfirst position sensor array and a

second position sensor array. The first position sensor

array is disposed in the air conditioning cabinet. The

secona position sensor array is located at the exterior
of the air conditioning cabinet. The first and second
position sensor arrays detect the rotational position of
the rotating plate.

Another embodiment of a first and second position

sensor arrays respectively comprise two opposing infrareac

Sensors.

Lnother embédiment of a pressure adjustment device

further comprises a balance weight connected to the

rotating plate.
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position sensor arrays detect the rotational position
of the rotating plate. Another enbodi nent of a first
and second position sensor arrays respectively
conprise two opposing infrared sensors. Another
enbodi nent of a pressure adjustnent device further
C%%Ehégs FHRA 1NGH WeF 9Bt connegtipg1t0 dihecer OFakthgr
plate. 5hother enbodi nent of an air supply system
further 5 10 conprises a fan filter unit disposed in
compt-h@ecgl gamanogmiter muiitf yliamdcid cul atlee afteaherepm. to
Anot her enbodi nent of a make-up .air unit further
conprises a pre-filter, a first heater, a fan, a first
puridgndedseircahabfr ahtishepreansecond condenser, a second
heater, a second chem cal filter, and a HEPA filter,

sequential ly disposed therein., Anot her. imept of

aﬁnﬁFPe§uﬁﬁ&PQ%é§Qﬁnfbrtﬁerma%%n%?iéﬁg?ggggfr g%ﬁasgr

duct connected to the first air duct and between the
compggggéu%xabfeyfiitgfg the-poost ntaker, a fan, a first
condenser, an air washer, a second condenser, a second
heater, a sebond chemical filter, and a HEPA filter,
Sequentially disposed therein.

Another embodiment of an air supply system further

comprises an ailr bypass duct connected to the first air

duct and between the make-up alr unit and the boost fan.

" BRIEF DESCRIPTION OF THE DRAWINGS

The 4invention c¢an be more fully understood by
reading the subsequent detailed description and examples

with references made to the accompanying drawings,

wherein:’

"¥IG. 1 is a schematic plan view of a conventional

air supply system for a clean room;.
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BRI EF DESCRI PTI ON OF THE DRAW NGS The inventi on can be
nore fully understood by 15 readi ng the subsequent

det ail ed description and exanples with references made
to the acconpanying drawi ngs, wherein: FIG 1 is a
schematic plan view of a conventional air supply
syskem fo{]s a, clganAo0m 9154 Gvizd Sof sghenstd Csphbphy
view of the air supply 5 systemfor a clean room
according to a first enbodi nent of the invention;

systEhGfo3d i @ sshiemdbinc adawdifng heoi mnefistt vetlpeinent

the make-up air unit of an enbodi nent of the
invention; FIG 4 is a schematic enlarged view of the

of theessuertddp st nent device according to FIG FIG 5 is

a schematic plan view of the air supply 10 15 system

I%%G?nggggréag%gkgg%%Ed%q m}Q) ‘tqgofgnggbggfgggﬁreogf

the make-up air unit of an embodiment of the invention;
FIG. 4 is a schematic enlarged view of the pressure

adjustment device according to FIG. Z;

FIG. 5 is a schematic plan view of the air supply

'system for a clean room according to a second embodiment

of the invention; and

FIG. 6 is a schematic enlarged view of the pressure

adjustment device according to FIG. 5.

DETAILED DESCRIPTION

Fitst emnbodiment

Referring to FIG. 2, the air supply system of the

.first embodiment is employed in a clean room 5 comprising

a first-floor 51, a second floor 52, and a third floor
53. A plurality of general machines 21 and a critical

machine 22 can-be disposed on the third floor 53. The

10
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FIG 6 is a schematic enlarged view of the pressure
adj ust nent device according to FIG 5. DETAILED
DESCRI PTI ON Fi rst enbodi nent Referring to FIG 2, the
air supply systemof the first enbodi nent is enpl oyed
in aclean room5 conprising a first floor. 51, a
[ Secpn , g f b83a Aifphy adddnnef
crltb%%grgﬁéhgﬁéi%éé g%qé%ﬁ&gk%$?1i§§? machi ne 22 can be
di sposed on the third floor 53. The 10 critica
emplSPERI e 2211 fsgexstpl cexpayube) aptothns scanner
enpl oyed in a |ithography (exposure) process. The air
supply system of this enbodi nent conprises a 5 10 15
netke- apr asvpphyt syvpel  ef0thas | @hdt CERPT AR T
condi ti oni ng cabinet (ACC) 130, a first air duct 140,

an - air bypass duct , a second.air, duyct 0, .an _.
rakeeyhagdt Wikt ﬂ%%?)a%ggosﬁﬂ?aﬁniﬁ5? éh%#és%%éé 2 air
adj ustnment device 180, and a plurality of fan filter

cond%ﬂi{)gaécg%%b%rglgt %Cé'ﬂo%d,n aFI ﬁrgt -,Elﬂﬁ ARke- Lap;(ﬁ,i lan

air bypass duct 145, a second air duct 150, an exhaust
duct 160, a boost fan 17Q, a pressure adjuétment device
180, and a plurality of fan filter units (FFU) 190.

As shown in FIG. 2, the make-up air unit 110 is
disposed on the third floor 53 of the clean room 5. The
intake duct 120 connects the exterior of the clean room 5
to the make-up. air unit 110.

Referring to FIG. 3, two preufilters .111, a first
heater 112, a fan 113, a first condenser 114, an air
washer 115, a second condenser 116, a second heater 117,
a second chemical filter 118; and a HEPA filter 119 are
sequentially disposed in the make-up air unit 11Q.

The air conditioning cabinet 130 is disposed in the
second floor 52 of the clean room.5 and comprises a first

chemical filter 131.

11
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di sposed on the third floor 53 of the clean room 5.
The intake duct 120 connects the exterior of the
clean room5 to the make-up air unit 110. Referring
to FIG 3, two pre-filters 111, a first heater 112, a
fan 113, adfirst condenser 114, an air washer 115, ’a
cond, condens 6; e r —
SEong, pandenscs, 116148 SERARABEANS! nilrupn ssecom
sequential ly disposed in the make-up air unit 110. The

110 8br §@ndisti ani g €abhned ¢3PihstdiiSPosedTha boes20 fan

second floor 52 of the clean room5 and conprises a
first chem.cal filter 131. 11 The first air duct 140
170 eenneciecrke nekethp dirstniais docts AP 1andt 6hehé it
air conditioning cabinet 130. The boost fan 170 is
connected to the first air duc , and the
bypabypdestdiddf 145 FRneefrett B8 (& Qwé§¥? sttt ﬁlru&ucﬁAo'
140. SpeC|f|caIIy, the air bypass duct 145 is

Spelegggf{ ' air bypass duct 145 1is connected
between the make-up air unit 110 and the boost fan 170
aﬁd extends from the first air duct 140 disposed on the
first floor 51 to the second floor_52.

The second air duct 150 connécts the air
conditioning cabinet 130 to the critical machine 22. The

exhaust duct. 160 connecits the cfitical machine 22 to the

exterior of the clean room 5.

~The pressure adjﬁstment -devige 180 is located
between the boost fén- 170 and the air conditioning
cabinét 130. As shown in FIG. 4, the pressure adjustment
device 180 comprises a rotating plate 181, a balance
weight 182, a first position sensor array 183, and a
second position sensor array 184; The first air ducti40
comprises a duct wall 141 and an opening 142 fprmed

therein. The rotating plate 181 is disposed’ in the

12
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openiifg

bet ween the make-up air unit 110 and the boost fan 170
and extends fromthe first air duct 140 di sposed on
the first floor 51 to the second floor 52. The second
air duct 150 connects the air conditioning cabinet
130 to the critical machine 22. The exhaust duct. 160
conn s the critic [ t _exteLips18fice
ggéa nEo %W§£STﬁg)g?%géﬂgggéﬁ%%%tﬂgat d%%%cg 180
is |located between the boost fan. 170 and the air
weigh@NAidd ond ngonhabt gt th3khAsrsbewmgnpkbGe 481t.he The
pressure adjustnent device 180 conprises a rotating
plate 181, a. balance weight 182, a first position.
£irs3eRser tdnays g r andray $880Ad posindsed sehsore af#a§t
184. The first air duct 140 conprises a duct wall 141
and an ogenin 142 fornmed therein. The rotating pl F
air 1Bkt s14 sbbégé ithe eeaond oP2516p8Hi G E42 vg g
to the duct wall 141. The bal ance weight 182 is
connected.to

i GO LendBE drTes) 109 e anSnossi 1o he T17st 140"

air duct 140 while the second position sensor array
The:¥%%st position sensor array 183 and second position

sensor array .184, in this eﬁbodiment, respectively
comprise two opposing infrared sensors.

Accordingly, the balance weight 182 can be connected
to the rotating plate 181 according to an éir pressure
requirement in the first air duct 140. | The balance
weight 182 can r&tate with the rotating plate'18i between
the interior and exterior of the fi;st air duct 140. The
first position sensor array 183 and second position
sensor array 184 detect the rotational position of the:
rotating plate 181 and are connected to én alarm-device
(not shown). Specifically, the disposed positiocns of the
first position sensor drray 183 and .second‘ position
sensor array 184 are determined according to gn_ ailr

pressure regquirement in the first air duct 140.

13
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is disposed in the exterior of the first air duct 140.
The first position sensor array 183 and second
position sensor array 184, in this enbodi nent,
respectively conprise two opposing infrared sensors.
Accordingly, the bal ance weight 182 can be connected
to.the rqtating plat 1 : i 0 ad pressuie
Oper?%&ﬁpreﬁgnt%b% tﬁg%?%fé% a?ﬁﬁﬁﬁ%¥ﬂﬁﬂ%.(%ﬁe bal ance
wei ght 182 can rotate with the rotating plate 181
deschetween sttheihntgei i sandsexeerior of the first air-
duct 140. The. first position sensor array 183 and
second position sensor array 184 detect the rotationa
pasi shemnofint BEG.r &t atnich§Ifl-atde 18I it ukee chihmect 8@
to an al arm device (not shown). Specifically, the

di sposed positions of the first positiqgn saqr. ar
roomlg8 aAd Heednd pe’i tP6n MHEHSH QEFanf%4 Ll Vit

determ ned according to an air 20 pressure requirenent

evice 180 1 s

inta%%e%ggg;ééigb%hﬁﬁ%?ﬁ%hlﬁgﬁ %%é%é%kﬂfiégké}%iégiﬁﬂ ehe

air can be remeved by the pre—filters 111 of the make-up

air unit 110. After heating by the first heater 112 and

cooling and dehumidification by the first condenser 114,

‘the air enters the air washer 115. At this point,

airborne molecular contamination, such as NH;s, S0,%7, NOs7,
POs~, F-, Cl7, is partially removed from the air by the air
waeher 115. Specificaily, since the temperature and
humidity, for example 16°C/50%RH, of . the air flowing
throuéh the air washer 115 may not meet clean roem 5 (or
general_ machines 21) requirements, the air 1is cooled
agein by the second condeneer 116 and further heated by
the second heater 117 to comply with temperature. and
humidity requirements. The eir then enters the eecone
chemical filter 118 and the airborne molecular

contamination therein is removed. After flowing through

14
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described later in the disclosure. As shown in FIG 2
and FIG 3, air outside the clean room5 is drawn
into the make-up air unit 110 via the intake duct 120
by the fan 113 thereof. Particles in the air can be
. renoved by the pre filters 111 of the nmake-up air

unit 11 | by _t f tera iZe angyrst

the %%B%.%bggﬁ %fﬁu %f%ggtﬁgn %f%%ﬁ??*%ﬁggg%ndenser
114, the air enters the air washer 115. At this

| air g:gicﬂzt 148l rbonke pREgCY@ImEONt@E natirbnrnsucho asciNHIY

NO3-, PO3-, F-, d-, is partially renoved from
the air by the air washer 115. Specifically, since
contilens€Nper at uries antr henydésylyf oedexadipl e 16C/ 500RH,
of the air flowng through the air masher 115 may not
neet clean room5 (or eneral nmachi

ragushewents, Rlfe air 3&tebotRe 2addai qﬂ?t?ﬂf%%%%nahe
condenser 116 and further heated by the second heater

117 to cog¥£¥1¥hth tenE%ra%u%%éugﬁﬁjgﬁgéygythe second

maker@yuft+End e i PPthen enters the second chem ca
filter 118 and the airborne nol ecul ar contam nati on

Floobhgnein i§.r emued. At e iswkng BAROUgh el Sdddt 145
and the éther part is.drawn by the boost-fan 170. The
air transported_into thé second floor 52 further enters
the third floor 53 to be utilized by the general machines
21. Specifically, the air circulates throughout the
second floor 52 and third f£loor 53 by operation of the
fan filter units 190. Additionally, the particles in the
clean room 5 {second floor-52'and third floor 53) can bé
further removed knr filters (not shown) disposed in Fhe
fan filter units 190. Moreover, the air in the clean
room 5 can be exhausted via an outlet 54.

Iﬁ soﬁe embodimenfs, in addition to transporting the

air, the boost fan_l?O can adjust the air temperature and

 humidity to satisfy requirements (such‘as 22°C/45%RH) for

air transported into the air conditioning cabinet 130.
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15 the HEPA filter 119, the air is transported via the
first air duct 140. At this point, the airborne
nol ecul ar contam nation in the air is greatly
reduced. As shown in FIG 2, after the air flows
through the make-up air unit 110, a part of the air
ters. the; segopd fl i ©f s therehepprieemintd ahe
?ﬁ% %??&%yb§8g9§ucg,12%ﬂag%ﬁPtﬁé gtherépart is drawn
by the boost fan 170. The air transported into the
air Sesend fdoerg 5Zduimider B30 ensy tites t Higakt | oorn 53Ltd
be utilized by the general nmachines 21. Specifically,
the air circul ates throughout the second floor 52 and
specihical ¥t 00r 38 by aiper atiwmafortrRd f a9 | t e ni t34F
190. Additionally, the particles in the clean roomb5

- (second floor 52'and third floor, 53) can b r r.
condyterasvigty bgaPineEr st {thot *&hdis) %%E%%s?&ri n&t“%% ?gﬁ s
filter units 190. Moreover, the air in the clean room

a2, can be exhaust . i | 8te34u:rkh SOMR rotatin
llml%ﬁ%gﬁ? M9 iR §g%¥%?82ﬂ%gg?r§n§poﬁfing the air, The
boost fan 170 can adjust the air tenperature and

plat%‘uniéjl”yaﬁop st 8ok r e JreNentsy (stieiates 2265 aRte
or 20 air transported into the air conditioning

cabi net, -130. 15 -
exterior of the first air duct 140 to release the air

when the pressure thereof exceeds the predetermined
pressure. Conversely, the rotating plate 181 and balance
weight 182 rotate toward the interior O,f the first aj.r
duct 140 to receive additional air (the aj.r from the
clean room 5) when the pressure 5f the air therein is
less than the predetermined pressure. Specifically, as
shown in FIG. 4, the rotational angle‘of the rotating
blaté ig8l and‘balance weight 182 is .pertinent to whether

or not the air is transported normally. Accordingly,

when the rotating plate 181 and balance weight 182 rotate

inward or outward in excess oOf a predetermined angle, an

.alarm device of the air supply system issues an alert,

informing an operator. Detailed operation of the alarm-

ie
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-secopdg, pgfsq:h%n %Rsr%ala

5 10 15 20 As shown in FIG 2, the air is transported
into the air conditioning cabinet 130 by the boost
fan 170. Specifically, the air transported into the
air. conditioning cabinet 130 via the first air duct
140 is limted to having a predeterm ned pressure.

devifhe Egt a%&@@m%'dat en181nandrbah apeagwei ghtrhé82oppbatieg
t owar t he

exterior of the first air duct 140 to
rel ease the air when the pressure thereof exceeds the

infriaredetmided opr eseuriirGonpesselon twmscot aavprgyy 183

plate 181 and bal ance weight 182 rotate tomard t he
interior of the first air duct 140 to receive

are atidindsmhlimi Ehet B raitr Fiordtfe 18Pedhd JoMEy Yherle
the pressure of the air thereln is less than the

predet erm ned pressure. %lcall péﬁ%ﬁ“‘ﬂd” the
fl the“ro ailng plate
181 and bal ance wei ght 182 |s pertinent to whether or

not _th les trapspartedines gl | yutAceer di-agh¥, the
exXtERAER tﬁg%F%Patlng ﬁate 181 angebalance wei ght 182

‘rotate inward or outmard in excess of a predeterm ned
rota®i9h€pdte 181 and balance weight 182 interdict the

opposing infﬁared sensors of the first position sensor
array 183 or second position sensor array 184. At this
point, the alarm device connected to the first position
sensor array 183 and second position sensor array 184
issues an alert.

Moreover, the first air duct 140 between the air
conditioning cabinet 130 and the boost fan 170 dis not
limited to having only one pressure adjustment device
180. Namely, more pressure adjustment devices 180 may be
disposed on the first "air duct 140 between the air.
conditioning cabinet 130 and the boost fan 170 as .
required.

As shown in - FIG. 2, the air -enters Lthé air

conditioning cabinet 130. At this point, only a small

17
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al arm device of the air supply systemissues an alert,
i nform ng an operator. Detail ed operation of the alarm
16 5 10 device is provided in the foll owi ng. The
opposing infrared sensors of the first position
sensor array 183 are disposed in the first air duct
amound0 @pd fhosgiehot-Re secordl #esiddrairmsensoionr ay. 1B4
are disposed in the exterior thereof. When rotating
out of range, the rotating plate 181 and bal ance
remotRUgFrck82 Henteidilsy the fopposiahgninfrlarfd sehsbfs 6f
~ the first position sensor array 183 or second
- position sensor array 184. At this oint, the alarm
the devi ceondhheeReddt ¢ eFir%%oposﬂvygnal§eﬂgﬁ?la?PgﬁrS
183 and second position sensor array 184 issues an

al ert. Moreover, e first air duc t
the 5Fﬂti§aéom€8ﬁﬁpﬁié i A %xaq%uﬁeqﬁﬁiéﬁ'tiﬁgﬁﬁggg gnbe

170 is not limted to having only one pressure
. adj ust i ce  18G, NauTel Yy 4101 EcPR @SBRI € high-
Utlléczdeést Eﬁ%rgg&:'ces 180 army beg :

concentraticn alirborne molecular contamination and
produced in the critical machine 22 can be directly

exhausted via the exhaust duct 160.

Second embodiment

In this embodiment, elements corresponding to those
in the first embodiment share the same reference
numerals, and explanation thereof is omitted to simplify
the description.

Referring to FIG. 5, the difference between the
first and the second embodiments is that the pressure
adjustment device 180’- of the second embodiment 1is
disposed on the air éondifioning cabinet 130.

Refefring to FIG. 6, the pressure adjustment device

180’ comprises a rotating plate 181, a balance weight

182, a first position sensor array 183, and a second

18




10

15

_pOSiggﬁnofen?%E air

di sposed on the first air duct 140 between the air

condi tioning cabinet 130 and the boost fan 170 as

required. As shown in- FIG 2, the air enters the' air

condi ti oning cabinet 130. At this point, only a smal

17 anmount of the airborne nol ecul ar contam nation can
remyed f t air the fikstiehen:eal Jddirest

aggggoﬁ ﬁfioﬁpﬁa %abinet 130. Thglair t hen

enters the critical machine 22 via the second air

130 %ﬁ%ﬂ%@st% bg:iubivhized Whesedy anVaspen gas ¢6At & TRy
hi gh- concentration airborne nol ecul ar contam nation
and produced in the critical machine 22 can be,

therébrect | Yhexhaosaednyi aplaee exidust-Sdueispeeed sbRornd e

enbodi nent 10 In this enbodi nent, elenents

' corresponding to those in the fir odi ment
opening $3Amane! GEEE  Hurdieal SIS bx b Anat LR (HOVELT

is omtted to sinplify the description. Referring to

. FIG. .5, the differen Lween fifst1and then
welgREcdfid éﬁbéﬁﬁﬁgﬁygafsg$hgﬁgthe 6&22%%3% adj ust ment ©
devi ce 180" of the second enbodi nent is

first position sensor array 183 is disposed in the air
cohditioning cabinet 130 while the second position Sensor
array 184 1is located at 'the exterior of the air
conditioning cabinet 130. Similarly, the first position
sensor array 183 and second position seénsor array 184, in
this embodiment, respectively comprise two opposing
infrared sensors.

Similarly, the airz conditioning cabinet 130 is not
limited to having only one pressure 'adjustment device
1807’ . Namely, more pressure adjustmenf devices 180’ may
pe disposed on the air . conditioning .cabinet 130 as
fequired;-

_Moreovér[ operation of the pressure adjustment

device 1807 and air supply system of this embodiment is

19
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di sposed on the air conditioning cabinet 130.
Referring to FIG 6, the pressure adjustnment device
180" conprises a rotating plate 181, a bal ance wei ght
20 182, a first position sensor array 183, and a
second 18 position sensor array 184. The air

the Condi téé’”&ﬁ%g%&*’ NGle S3QCOMRN i Sef i riistevakli232 B

ﬁﬁmgpenlng ornmed “thereon. The rotating plate 181
is disposed in the opening 133 and pivots to the

and & denahd1 133stkhe balaneer braeigittodBients. connected to

' the rotating plate 181. The first position sensor
array 183 is disposed in the air conditioning cabinet
180 whnkéushensecom pdgi tsepPsensysterarfay FBFFELY
| ocated at the exterior of the air conditioning
cabinet 130. Sim | arl

the first posi.tion io senso
- provige ayci®® antfl Secbid %B?it?&ﬁ séﬁ?@ﬁ% PP&?gi&féﬁi?ét’

this enbodi ment, respectively conprise two opposing

infrared sensors. Simlarl the, aily copgditdoni ite
Prol%%&&m%tq{§b ﬁ&f%gpgnliﬁ?te "o 5%%ng onlf'one .
- pressure adjustnment device 15 180'. Nanely, nore

ther&L £5SUr @ 12dlushmenhedeybfesa 18Giacmnde dirsposead tocal
1e air conditioning cabinet. 130 as

machine may leak, the waste gas containing high-

concentration airborne molecular contamination does not

adversely affect operation of the critical machine and

reduce the 1lifespan of the first chemical filter.

‘Moreover, the pressure adjustment device enables stable

~ and convenient operation of the air supply system.

While the invention has been described by way of
example and in terms of preferred embodiment, it is to be
understood that the invention is not limited thereto. To

the - contrary, it is intended to cover various

modifications and similar arrangements (as would be

apparent to those skilled in the art). Therefore, the

scope of the appended claims should be accorded the

20




requi red. Moreover, operation of the pressure

adj ustnent device 180" and air supply systemof this
enbodi ment is 19 the sane as that of the pressure

adj ust nent device 180 and air supply systemof the
first enmbodinment. In conclusion, the air supply system

can directl rovide clean_air _to i
broa@@ﬁ&it?BﬁFﬁ rggsgﬁgp, SPolgﬁgi%B t%%aﬁﬁ@%%%ana%% the"
' first chemcal filter thereof. Al though the general-
modiFACALIeS sa0HqCEL ki ¢ak aMRERLBReABY. | €ak, the waste gas

contai ni ng high- concentration airborne nol ecul ar _

contani nati on does not adversely affect operation of
the critical machine and 1o reduce the |ifespan of the
first chemcal filter. Mreover, the pressure

adj ust rent devi ce enabl es stable and conveni ent

operation of the air supply system Wile the

i nventi on has been described by way of exanple and in

terns of preferred enbodinent, it is to be is

understood that the invention is not limted thereto.

To the contrary, it is intended to cover various

nodi fications and sim | ar arrangenents (as woul d be

apparent to those skilled in the art). Therefore, the

21
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scope of the appended cl ai ns shoul d be accorded the 20
broadest interpretation so as to enconpass all such
nodi fications and simlar arrangenents. 21 What is
claimed is: 1. An air supply systemfor a clean room
with a critical machine, conprising: a make-up air
unit; an intake duct connecting the exterior of the
cl.ean, _t .the make-up air unit, and being
c%ﬁf?éﬁ%@%gl%gfransport external air into the nake-up
air unit; an air conditioning cabinet, with a first
chemcal filter; a first air duct connecting the
make- Upnaiadi N tipply thetair fendit i oieary cabmnetithand
being configured to transport the air flow ng through
the make-up air unit into the air conditioning

critdabil neachiwher ecamphésfingst chenmical filter renoves

ai rborne nol ecul ar contanmi nation from the air

transported into the air conditioning
a make-up air unit;

an intake duct connecting the exterior of the clean
room to the make—up air wunit, and being
configured to transport external air into the
maké-up air unit;

an .air conditioning cabinet, with_a first chemical
filter;

a first air duct connecting the make-up air unit to
the- air | conditioning cabinet, and being
configured to transport the air flowing through
the make-up air unit into the air conditioning
cabinet, wherein the first chemical filter
removes: airborne molecular contamination from
the air transported into the -air conditioning

cabinet;

22




cabi net; 22 a second air duct connecting the air
conditioning cabinet to the critical machine, and
being configured to transport the air flow ng through
the first chemcal filter of the air conditioning
cabinet into the critical machine; and an exhaust duct

connecting Lhe ciidi cabBeDiBg ton haext esior: ofnths
cfedit $66m “and eing configured to di scharge waste
gas produced in the critical machine to the exterior

of the.-¢Jiean reem tRe . cFheiahil smpphynsystemiasbeing
clainmed in claiml1, further conprising a boost fan
connected to the first air duct, wherein ',

t enper atourfd qanebchurd ditansaforthechg raly r BhpEre eBR T AL
the air conditioning cabinet are adjusted by the

boost fan. 3. The air supply system as clainmed in
cl ai m xhe f uftifet coﬁﬁﬁ@épﬁé a gﬁi§§5re ggjusﬁ%%nt atr
device | ocated between the boost fan and the air

Condi“éggd¥%iéﬁ¥ﬂé“%abf%%t into the critical machine;
and

an exhaust dﬁct connecting the critical machine to
the exterior of the clean room, and being
configured td discharge waste gas produced in

the critical machine to the exterior of the

clean room.

2. The air supply system as claimed in claim 1,
further comprising a boost fan connected to the first air
duct, wherein temperature and humidity of the air

transported into the air conditioning cabinet are

adjusted by the boost fan.

3. The air supply éystem as claimed in claim 2,
further comprising a pressure adjustment device located

between the boost fan and the air conditioning. cabinet,
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sai d pressure adjustnment device being configured to
adj ust the pressure of the air transported into the
air conditioning cabinet. 4. The air supply system as
claimed in claim3, wherein the pressure adjustnent
device further conprises a rotating plate, the first
saidalérgggﬁ furtherseRBREi seevaceduticivrl | cand iaurepening
forne tﬁereln, and the rotating plate is disposed in
the opening and is operative to pivot to the duct |
adju¥el khebprEheaiar stipphy syist enrassped el erdinhoctaiematr
wherein the pressure adjustnent device further
conpri ses a bal ance wei ght connected to the rotating
condptaveing 6calTheetir supply systemas claimed in. claim
4, . wherein the pressure adjustnent device further
conprises a first position sensor array and a second
position sensor array, t first I-tiqon: .se d
afray T%edﬁ§ﬁbs%EPpi% Fﬁgqg?}s%gaF?%E@%P,q?ﬁeeggg%na3f
position sensor array is disposed at the exterior of
wherbDg THESL Rlde QUCta g Al Réh £ h@eliest fanghsecathprises
posi tion-sensor arrays detect the rotational position
of the rotating plate. 7. The air supply system as
a roth@ifABdpiatel aitmeb,first air duct further comprises a

duct wall and an opening formed therein, and the rotating
plate 1s disposed in the opening and 1is operative to

pivot to the duct wall.

5. The air supply system as claimed in claim 4,
wherein the pressure adjustment device further comprises

a balance weight connected to the rotating plate.

6. The air supply system as claimed in cléim 4,
wherein the pressuré adjustment device further comprises
a first position sensor array and é second position
sensor array, the first position sensof.array.is disposed
in the fiist air duct, the secgnd position sensor array

is disposed at the exterior of the first air duct, and
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wherein the first and second position sensor arrays
. respectively conprise two opposing infrared sensors.
8. The air supply systemas clained in claim1,
further conprising a pressure adjustnent device
di sposed on the air conditioning cabinet to adjust
the pressur he,ai ki bhansRdedatbpePst RR@idt the
the dgﬁﬁgii%ﬁﬁngm%%gF%e??Q%?l%%e airciupply gysten1as
clainmed in claim8, wherein the pressure adjustnent
rot=48¥hee bustihebncefprheesotatiatapilagepl ate, the air
condi ti oning cabinet further conprises a sidewall and
an opening forned therein, and the rotating plate is
di sposed on the opening and pivots _ to the, sidewall.
10.. Th&hai raisupphppdystem wN cpai Mad et iimP2in o
wherein the pressure adjustnent device further
conpri ses _a bal ance weight .connected to ot at.i
wherngiigt ethes $3rS¥ne28fy §888P9 s?g?éﬁ%gg c-%ﬁ%%% i%EkQQs
claim9, wherein the pressure adjustnent device
further cq ' fi i ti saknabkay and a
respggg&gglgoggﬁﬁgzggsgﬁgopbgpfg§§ %%ggfﬁﬁgt posi tion
sensor array is disposed in the air conditioning
cabi net, the second position sensor array is disposed
i g thergxt efi0r sgpplhe Ajdtem as claimed in claim 1,

further comprising a pressure adjustment device disposed
on the air conditioning cabinet to adjust the pressure of

tﬁe air transported into the air conditioning cabinet.

9. The air supply system as claimed in claim 8,
wherein the pressure adjustment device further_compri;es
'a rotating plate, the air conditioning c;binet further
comprises a sidewall and an opening formed therein, and
the rotating plate is disposed on the opening and pivofs

to the sidewall.

10. The air supply system as claimed in claim 9,
wherein the pressure adjustment device further comprises

a balance weight connected to the rotating plate.
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condi tioning cabinet, and the first and second
position sensor arrays detect the rotational position
of the rotating plate. 12. The air supply system as
claimed in claim1l, wherein the first and second
position sensor arrays respectively conprise two
opposing infrared sensors. :13. The air supply system

agcl aipged d:n- ckapp ¥, S}féﬂénheésccﬂpﬁnﬁédlglﬂ famim 9,
flﬂter unit disposed in‘the clean roomto purify and

circulate the air therein. 14. The air supply system
wheréinckm@ﬂ@iédBmi@JHﬁjustmbeteﬁﬁvﬂmglﬁﬂ@$mﬁﬁaﬁpm9ﬁiﬁes
further conprises a pre- filter, a first heater, a
fan, a first condenser, an air 26 washer, a second
2 fiostlenseritomectiFHeatiaas $86ond Eﬁ@ﬁPQaIPP?FFéPn
and a HEPA filter, sequential |y disposed therein.

Th ' t I d
sensERnpRF g (R’ & iy RHCD it FOMEe B T %ﬁeay%??%d

air duct and connected between the make-up air unit

& boostyf A Jie33Ur eradi UsbBBRH dg¥kgeion
in ?or adj us?ﬁ%ﬁijgd?ﬁle nplrjrggssurae lof afluidin a ci r%wt

system conprising a
sensor array is disposed in the exterior of the air

conditioning cabinet, and the first and second position

sensor arrays detect the rotational position of the

~rotating plate.

12. The air supply system as claimed in claim 11,
‘wherein the first and second position sensor arrays

respectively comprise two opposing infrared sensors.

13. The air supply system as claimed in claim 1,
further comprising a fan filter unit disposed in the

clean room to purify and circulate the air therein.

14. The air supply system as claimed in claim 1,
wherein the ﬁnake—up air unit further comprises a pre-

filter, a first heater, a fan, a first condenser, an air
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si dewal | and an opening forned therein, said pressure
adj ustment device conprising: a rotating plate

di sposed in the opening and pivoting to the sidewall;
and a bal ance wei ght connected to the rotating plate,

wherein the rotating plate and bal ance weight rotate

washéﬁ?ﬁQﬁ the g4t erb@e®dct Ne i EeUbhad Stysitesm t 0ar ebeased
the fluid when the pressure thereof exceeds a
predeterm ned pressure, and the rotating plate and
chembah AnEel wei ghtindotratlE P27 fioviea teaneriera bty ofiighesed
circuit systemto receive additional fluid when the
pressure of the fluid thereinis less than the -
therpt®det erm ned pressure. 17. The pressure adj ustnent
device as clainmed in claim116, further conprising a
first position sensor array and a second position

sepsor_array, the first. HQsition Sensq aihakisSm 2,
d? pos%ﬁeiﬁ%fﬁesgPé%gifw%ysten% {heé second position
sensor array is disposed at the exterior of the

furtfGhECWn¥siey anddihe hipstsanthczecosdnepbsdt itan the
sensor arrays detect the rotational position of

first air duct and connected between the make-up air unit

and the booét fan.

16. A pressure adjustment device for adjustiﬁg the
pressure of a fluid in a circuit system comprising a
sidewall and. an opening formed therein, said pressure
adjustment device comprising:

a :otating plate disposed in the opening and

pivoting to the sidewall; and

a baiance weight connected to thé rotating plate,

wherein the rotating plate and balance weight
rotate toward the exterior of the c¢ircuit
system to release the fluid when the pressure
thereof exceeds a predetermined pressurer and

the rotating plate and balance weight rotate
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~the rotating plate. 18. The pressure adjustment device
as claimed in. claim17, wherein the first and second
position sensor arrays respectively conprise two
opposing infrared sensors. 28

toward the interior of the cilrcuit system to
receive additional fluid when the pressure of
the fluid therein is less than the

predetermined pressure.

17. The pressure adjustment device as claimed in

claim 16, further comprising a first position sensor

array and a second position sensor array, the first

position sensor array is disposed in the circuit system,
the second position sensor array 1is disposed at the

exterior of the circuit system,'and the first and second

position sensor arrays detect the rotational position of

the rotating plate.

18. The pressure adjustment device as claimed in
claim 17, wherein the first and second position sensor
arrays respectively comprise two opposing infrared

sSensors.

28




