16

15

TITLE AIR SUPPLY SYSTEMS AND PRESSURE ADJUSTMENT
DEVICES FOR USE THEREWITH BACKGROUND s 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 10
performed in a clean room where lithography machines are located.
Typically, such a semlconducto?%ﬁjfactunng process is performed
under a certain air condition. Namely, airborne molecular contamination
(AMC) in the clean room must be precisely controlled, such that the 15
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(TOC), NH3, and total sulfur (TS) for example. 1 Referring to FIG. 1,a
conventional clean room YSE THEREWITH

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
performedrin a clean room where lithography_machines are
located. Typically, such a semiconductor manufacturing
process 1is performed under a certaln ailr condition.
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 contamination can include
total ocorganic compound ({(TOC), NH;, and total suifur (T75),

for example.
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includes multiple floors, such as a first floor 11 and a second floor 12. A
plurality of machines for manufacturing semiconductors, such as multiple
general 5 machines 21 and a critical machine 22, are disposed on one of
the floors, such as the second floor 12. As is known, a critical machine
may require more highly filtered air than one or more other machines in
the clean, rgom. A conventional. air supply systemnisideployed.in 10dhe 1
clean room 1; providing clean air to the general machines 21 and critical
machine 22. The air supply system comprises an intake duct 31, a
inc makesupairuiit. (MAL) 325 a fiest@ir duet 33, BhidiE conditiohint cabifet®
(ACC) 34, a second air duct 35, an exhaust duct is 36, and a plurality of
Serion it clash room 1 and (. oot and 5 sonneadto e
make-up air unit 32. The make-up air unit 32 and fan filter units 37 are
manaisposed onthessecorekfibor 1Qref,20 thectlean FoofttltORE endasikaal
first air duct 33 is 2 '

sec

machines 21 and & criticél machine 22, are disposed on
one of *the floors, such as the second floor 12. As is
known, a critical machine may reguire more highly
filtered air than one or more other machines in the clean
rOOm. A conventional air supply system 1is deployed in
the clean rocm 1, providing qlean4 alr to the general
machines 21 and critical machine Z2. The air supply
system comprises an intake duct 31, a make-up air unit
(MAU) 32, a first aii duct 33, an air conditioning
cabinet (ACC) 34, a second ailr duct 35, an exhaust duct
36, and a plurality of fan filter units (FFU} 37. Cne
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 dispesed on the second floor 12 of

the clean rcom 1. Ohe end of the first air duct 33 is
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connected to the make-up air unit 32 and the other end is in the clean
room 1. The air conditioning cabinet 34 is disposed on the first floor 11
and is connected to the critical machine 22 by means of the second air
duct 35. 5 Specifically, since the critical machine 22 requires extremely
clean air, the air conditioning cabinet 34 is provided with a chemical filter

(not shown) to further purify the air supplied. Additionally, one end of the
conrgHaiRt ddctE6tispositioned at the'Exteriorof thE 10 tfean'rosm Tand

the other end is connected to the critical machine 22. As shown in FIG. 1,

in Aifcan be drawninto the make- up.airuniti32 viarthe intake-duet 3130y a s
fan (not shown) of the make-up air unit 32. Airborne molecular 15
contamination (con_taminants{f;nd particles in the air can be preliminarily

distrenfovedby HEmAaKE-Gp airthit32:! Addfiohally, theé erhpature Snd- e
humidity of the air can be adjusted by the make-up air unit 32. The air

<riflowing thraughdthe make-upaainunit32 is anspariedkintothe 20 6leans .

room 1 (first floor 11) via first air duct 33. The

Specifically, since the critical machine 22 requires
extremely cleaﬁ air, -the air conditioning cabinet 34 is
provided witﬁ a chemical filter (not shown) to.further
purify the air supplied. Additionally, one end of the
exhaust duct 36 is positioned at the exteriocr of the
cl@an room 1 and the other end is connected to the
critical 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. Alrborne molecular
contamination {contaminants) and particles in the air can
be preliminarily cremoved by the make-up air unit 32,
Additionally, the temperature and humidity of the alr can
be adjusted by the make-up alr unit 3Z. The air flowing
through the make-up air unit 32 1s trangported into the

clean room 1 {(first floor 11} wvia first air duct 33. The
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3 air then enters the second floor 12 and air conditioning cabinet 34.
Accordingly, the air entering the second floor 12 from the first floor 11 can
be used by the general machines 21. In another aspect, the air further 5
filtered by the air conditioning cabinet 34 enters the critical machine 22
via the second air duct 35. Waste gas produced in the critical machine 22

-1 ¢ CANLe exhausted; via the exhaust duet-36. The fan filter units:87 canning
produce air circulation in the clean room 1 and filters 10 (not shown)
thereof can further remove the particles therein. Aﬁccor%ingly ggringecond

cab ioperatidh of theGeraral tvdchines 27 afid EritiAl Machine 22, Waste gas
containing by-products is produced. The waste gas also includes 15

flo Om'ghz%on%q}ggtiq{h@irbgrir_hesmoquuwzcomaminaﬂonb@urﬁte@morbythe:he
waste gas typically leaks into the clean room 1 because the air pressure

in the general machines 21 and critical machine 22 typically excegds%%%tw
genefahe renvironmen(or in the cRARYTBEM D SiRGfeasing dirbdrme —— = F

filtered by the air conditioning cabinet 34 enters the
critical machine 22 via -the second 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 gontainiﬁg
by-products 1is produced. The waste gas also includes
high-concentration airborne molecular contamination.
Furthermore, the waste gas typically leaks intc the clean
room 1 because the ailr pressure in the general machines
21 and critical machine 22 typically exceeds that of the
envirenment (or in the clean room 1)}, increasing airborne

molecular contamination therein. Under this condition,



20 molecular contamination therein. Under this condition, 4 the lifespan of
the chemical filter in the air conditioning cabinet 34 is greatly reduced and
the chemical filter must be replaced frequently. The chemical filter,

the howeyvepds veryexpensivg: Thus, freguent replagement,of the ghemical
filter results in increased manufacturing costs. SUMMARY There is a

need to grqvide an improved air supply system providing clean air to a
cabipgh rodnt 8nd effeEtively dAteasimAe ks pahasticere it fiterin 3
air conditioning cabinet therein. In one aspect, there is provided an air

be SHRRYSYStemior aGlean raqm with g eritical machine, comprising: a ¢

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

veryherrkesdyair Thitan direanditioningrehdirensn twithf a first ohieanicala 1
filter; a first air duct connecting

filter results in increased manufacturing costs.

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.

In one aspect, there is provided an air supply system
for a clean rcom with a critical machine, comprising: a
make~up air unit; an intake duct connecting the exterior of
the clean room to the make-up air unit, and being
configured to transport external air into the make-up air

unit; an alr conditioning cabinet



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

, whhditioningredbingteWhepein fthé frstchiendiédlsfilter Fémoves afrbdircting
molecular contamination from the air transported into the air conditioning

£n&ahinel_a pogstfan copnected;iq the first air;dugt, wheLein lemperature, 4

and humidity of the air transported into the air conditioning cabinet are
adjusted by the boost fan; a second air duct connecting the air

be toaditioning cabidet to theaoriticalihachine2and bémgiconfiguratmn the
transport the air flowing through the first chemical filter of the air

ma £80d{tioning ?ﬁ?ﬂ‘?tflﬁt@c}h%ﬁé‘t‘%’"ﬂh@%%@1‘8%?891 %%ha%y%ﬁg'd‘ft wherein
connecting the critical machine to the exterior of the Clean room and
being configured to discharge waste gas produced in the critical machine
theo therexterioeof. the cléan teomr imanetheraspectthere issproVvided a

pressure adjustment device for adjusting the pressure of a fluid in a
coSISHIL System . cqmprising & sidewall. and an.opening formed 6,

conditioning cabinet; a beoost fan connected to the first air
duct, wherein temperature and humidity of the alr transported
into the air conditioning cabinet are adijusted by the boost
fan; a second air duct connecting the air conditioning
cabinet to the critical machine, and being configured to
transport the air flowing through the first chemical filter
of the air conditioning cabinet into the critical machine;
and an exhaust duct connecting the critical machine to the
exterior of the clean room and being configured to discharge
waste gas produced in the critical machine to the exterior of
the clean room.

In another aspect, there i1s provided a pressure
adjustment device for adjusting the pressure of a fluid in a

circuit system comprising a sidewall and an opening formed



therein, said pressure adjustment device comprising: a rotating plate

disposed in the opening and pivoting to the sidewall; a balance weight
thephnseteddo the FStating plaie ] Whelsin thelfotating prite ahd Bedance

weight rotate toward the exterior of the circuit system to release the fluid

romgheﬁ;@rae@éua%%%%fﬂ%eeﬁé F&Ig)%vﬁatgﬂ ined.pressure; apd. the, ,

rotating plate and balance weight rotate d the Interior of the circuit

system to receive additional fluid when the pressure of the fluid therein is
sidessathan the bpredeterminedspressore;adirstpositiomnsensoratiays plate,

disposed in the circuit system; and a second position sensor array

undisposed,al the exterior.of he. circyl system, wherein the fist and second,
position sensor arrays 8ef:éc?{che rotational posﬁlon ofthe rota%ng plé:te.
Another embodiment of an air supply system further comprises a boost
théareornected td thenfirst air cuct Thes temperaturel and: Bumidityraf the aihen
transported into the air conditioning cabinet are adjusted by the boost fan.
Another embodiment of an air SuiE) I)%s stem further, comprises a
d be

b rdsiig BUsIERt devicd Toca gt mined pressure, and

the rotating plate and balance weight rotate toward the
interior of the circuit system to receive additional fluid
when the pressure c¢f the fluid therein i1s less than the
predetermined pressure; a first position sensor array
disposed in the circuit system; and a second position sensor
array disposed at the exterior of the circuit system, wherein
the first and second position sensor arrays detect the
rotational position of the rotating plate.

Another embodiment of an alr supply system further
comprises a boost fan connected to the first air duct. The
temperature and humidity of the air transported into thes air
condiltioning cabinet are adjusted by the boost fan.

Another embodiment of an air supply system further

comprises a pressure adjustment device located between

ba
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6a the boost fan and the air conditioning cabinet to adjust the pressure of
the air transported into the air conditioning cabinet. An exemplary
embodiment of a pressure adjustment 5 device further comprises a
rotating plate and the first air duct further comprises a duct wall and an
opening formed therein. The rotating plate is disposed in the opening
and pivots to the duct wall. Another embodiment ofca pressure _%dj%s&@ggtt
the dbvics ttocompiises B Tistosition sensorarrdy and a second position
sensor array. The first position sensor array is disposed in the first air

 he ductand the secord pesition sepsorareaysis decated at.thiecexterior of ther
first air duct. The first and second position sensor arrays detect 15 the

rotational position of the rotating plate. An exemplary embodiment of an
conadir supplyrsystém L 86mprises a pressure adjustment device disposed on
the air conditioning cabinet to- adjust the pressure of the air transported

"uﬁéhegﬁéﬁg@&%@““%ﬁﬁ%@@ﬁent of a pressure adjustment
device further comprises a rotating plate and the first
air duct further comprises a duct wall and an opening
formed therein. The ;otating plate 1s 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 position Sensor array
is disposed in the first air duct and the second position
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 exemplary embodiment of an air supply system
comprises a pressure‘ adijustment device disposed on the
air conditioning cabinet to. adjust the pressure of the

air transported into the air conditioning cablnet.
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7 Another embodiment of a pressure adjustment device further comprises
a rotating plate and the air conditioning cabinet further comprises a
sidewall and an opening formed therein. The rotating plate is disposed s
on the opening and pivots to the sidewall. Another embodiment of a
pressure adjustment device further comprises a first position sensor array

and a _second position sepsor array. ILhe fi OSItION, SENSQL-ATaYAS 1 o
di@ﬁéjs%s%el]ﬁ theeﬁgll?ééﬁﬂ |§gnir(1gg§ca%inléji? %réhgjil%gseé%{r}l]d% %gﬁon s?r{]ior
array is located at the exterior of the air conditioning cabinet. The first and

furtsesond position sensor arrayscdetédtithe rofatiohal posifion of ‘the  air
rotating plate. Another embodiment of a first and second position 15
sensor arrays reg;gective u%ocrﬂgrlisect

CONGROthEr SiRbGdiment of A pressire a jug%rggsgfgg\%g@ﬁ%ﬁiﬁ%%%gesag
balance weight connected to the rotating plate.

opening formed therein. The rotating plate is disposed

on the opening and pivots to the sidewall.

Anothef embodiment of a pressure adjustment device
further comprises a first position sensor array and a
second position sensor array. The first position sensor
array is disposed in the air condiﬁioninq cabinet. The
second position sensor array 1is 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 infrared
SEensors.

Another embd&iment of a pressure adjustment device

further comprises a balance welght connected to the

rotating plate.
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S Another embodiment of an air supply system further comprises a fan
filter unit disposed in the clean room to purify and circulate air therein.
Another embodiment of a make-up air unit further 5 comprises a pre-filter,
a first heater, a fan, a first condenser, an air washer, a second
condenser, a second heater, a second chemical filter, and a HEPA filter,
sequentially disposed therein. Another embodiment of an air§ynppl S
systanfurthec 10 COnTHEs Gh aft bypass dict'dntected o the first air= "
duct and between the make-up air unit and the boost fan. BRIEF
comBEJ.Ss%%lPJIQ%OE JHE DRAWINGSsThedaventioncan belmere fullpm to
understood by reading the subsequent detailed description and examples
15 with references made to the accompanying drawings, wherein: FIG. 1
purisfyselamatic plahdfiéw dt & dorvéftidhal air supply system for a clean
room; 9

Another embodiment of a make-up air unit further

Vcomprises a pre-filter, a firat heater, a fan, a first

condenser, an air washer, a second condenser, a second
heater, a second chemical filter, and a. HEPA‘ filter,
seqﬁentially disposed therein.’

Another embodiment of an air supply system further
comprises an air bypass duct connected to the first air

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

" BRIEF DESCRIPTION OF THE DRAWINGS

The invention can be more fully understood by
reading the subsequent detailed description and examples
with references made to the accompanying drawings,

wherein:

FTG. 1 is a schematic plan view of a conventional

air supply system for a clean room;
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FIG. 2 is a schematic plan view of the air supply system for a clean room
according to a first embodiment of the invention; FIG. 3 is a schematic
view of the inner structure of 5 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. 2; FIG. 5 is a schematic plan view of

the air supply system foracleanr a ingte asesond; - suppl
eﬁ]{)%din‘?gn@/ Yo 6f thsecln\e/gﬁ%gr%; a g) %G?‘%Qi%jg s%?er?ﬁtic enlarged agwy
of the pressure adjustment device according to FIG. 5. DETAILED

sy stDESERIPEION. &irst embodiment 15 Referring 16 FIG 2 the 8 stppiy™
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

of tHEneralfHachitiés 21 and a critical machine 22 can be disposed on the
third floor 53. The 10

FIG. 3 is a schematic view of the inner structure of
the make-up air unit of an empodiment of the invention;
FIG. 4 is a schematic enlarged view of the pressure

adjustment device according to FIG. 27
F1G. 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

Fiﬁst embodiment

referring to FIG. Z, the air supply system of the
First embodiment is employed in a clean room 5 comprising
2 first floor 51, a second floor 52, and a third floorx
53. A plurality of general machines 21 and a critical

machine 22 can be disposed on the third floor 33. The

10
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critical machine 22, for example, may be a litho scanner employed in a
lithography (exposure) process. The air supply system of this embodiment
comprises a make-up air unit (MAU) 110, an intake duct 120, an air 5
conditioning cabinet (ACC) 130, a first air duct 140, an air bypass duct
145, a second air duct 150, an exhaust duct 160, a boost fan 170, a

~ pressure adjustment device 180, an%a plurality of faQ filter_ynits (EEL),
cri t190: Asstown i 16, 27 the rrake Hp air unit 110 is 10Jd?|sposed on the

third floor 53 of the clean room 5. The intake duct 120 connects the -
omp 15XtErIOr.Of the clean opy5 o theake-up ar unitk19. Referring to FIG.
lpli?, wo pre-filters 111, a first heater 112, a fan 113, a first condenser 114,
an air 15 washer 115, a second condenser. 116, a.second heater117.a
setond shemicatFilier B18 & LHEPA fitet T g%}gﬂege%ugﬁﬁjl{,
disposed in the make-up air unit 110. The air conditioning cabinet 130 is
nak dl%poseq_ In t?ﬁé“ %ec‘i{&ﬂ{ﬁﬁ)orﬁi?o()f the clean Foom Suand cobiprisesia Arst

%0 ¢hemical filter 13
conditioning cabinet {ACC) 130, a first air duct 140, an
air bypass duct 145, a second air duct 150, an exhaust
duct 160, a boost fan 17Q, a pressure adjustment 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 +hird 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 preﬂfilters 7111, a first
heater 112, a fan 113, @& 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 dis;osed in the make—up air unit 11@.

The air conditioning cabinet 130 is dispecsed in the

: J 5 -t ies i comprises a first
second floor 52 of the clean room. 5 and P

chemical filter 131.

11



;\‘—'—_/x

i0

15

20

11 The first air duct 140 connects the make-up air unit 110 to the air
conditioning cabinet 130. The boost fan 170 is connected to the first air
duct 140 and the air bypass duct 145 is connected to the first air duct
140. s Specifically, the air bypass duct 145 is connected between the
make-up air unit 110 and the boost fan 170 and extends from the first air

duct 140 disposed,on the_first floor 51 to the secgnd flagr.52, Thejsecend «
air 4t 156 Ednifects CaLlr f1 Scocn%ﬂl%eﬁ%%g cabinet 130 to the critical

machine 22. The exhaust duct 160 connects the critical machine 22 to the
11 sexteriof gk theiclean-room Sofihe pressurieadjustiiént deVite 18p9st T&n
located between the boost fan 170 and the air conditioning 15 cabinet

130. As shown in FIG. 4, the pressure adjustment. devicg;180.comprises: a -
17 Gothfingprate 187 %a bdark ewélngﬁ%?m%%gﬁrg%%sition sensor array 183,

and a second position sensor array 184. The first air duct 140 comprises
by hductwall141andian epening-142 formed he  first air duct 140.

Specifically, the éir pypass duct 145 is 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 floor752.

The ‘second air duct 150 connécts the air
conditioning cabinet 130 to the critical machine 22. The
exhaust duct 160 connects the critical‘machine 22 tg the
exterior of the clean room 5.

The pressure adiustment Adevipe 180 is located
Letween the boost fan . 170 and the air conditioning
cabinet 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 duct 140
comprises a duct wall 141 and an opening 142 formed

therelin. The rotating plate 181 1is disposed in the

12
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20 therein. The rotating plate 181 is disposed in the 12 opening 142 and
pivots to the duct wall 141. The balance weight 1.82 is connected to the
rotating plate 181. The first position sensor array 183 is disposed in the
first air duct 140 while the second position sensor array 184 is disposed
in the exterior of the first air duct 1.40. The first position sensor array 183
and second position sensor array 184, in this embodiment, respectively
opeSOMpriseiwe-eppesingtinfraredsensors: Accerdlingly:, the balhcEWeight®
182 can be connected 10 to the rotating plate 181. according to an air

. pressure requirement in the first air duct 140, The balange. weight 1821,
welgah rdtate with fh%%?a‘ii‘%%%la%tg fgil%efween 'trlrggin erior and exterior of
the first air duct 140. The first position sensor array 183 and second

£ 1 - DOSition 16:senser-aray 184 detect e rotatiotialiposition ot tHe fotatig ©
~ platé 181 and are connected to an alarm device (not shown). Specifically,

1o disposed posiins of the 15t popiion sesgraray, 183 aut seqonde s

is disposed in the exterior of the first air duct 140.
The first position senscor array 183 and second position
sensor  array _184, in this embodiment, respectively
comprise two opposing infrared sensocrs.

Accordingly, the balance weight 182 can be connected
to the rotating plate 181 according to an éir pressure

regquirement in the first air duct 140. The balance

15

20

weight 182 can rotate with the rotating plate.181 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 an alarm device
{(not shown). specifically, the disposed positions of the
first position senscr drray 183 and Asecond positicn
sensor array 184 are determined according to gn air

pressure requirement  in thé first air duct 140,

13
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sensor array 184 are determined according to an air 20 pressure
requirement in the first air duct 140. 13 Operation of the pressure
adjustment device 180 is described later in the disclosure. As shown in
FIG. 2 and FIG. 3, air outside the clean room 5 is drawn into the make-up
air unit 110 via the 5 intake duct 120 by the fan 113 thereof. Particles in

the air can be removed by the pre-filters, ill of the make:up, airunit,}50. o
OpeAfér RéatingToy theFirstheater arﬁ? ]c%b’ltlgr% and dehumidification by
the first condenser 114, the air enters the air washer 11.5. At this point,

de 10 ajrborne-pelecular epataminationssueh as NH3, S042, NO3, P03-, F,
Cl, is partially removed from the air by the air washer 115. Specifically,

since the temperature and humidity, for example 16C/50%RH, of the air, |
flowifig SthfdUghithe aiivashet't 5%ng§y n)é?’mgé'trclegéi}n room 5 (Of S n
general machines 21) requirements, the air is cooled again by the second

cocondenser 116.and furiher heatedrbykthesgecarid heaterr117%6 corhply the
with temperature and
intake duct 120 by the fan 113 thgreof. Particles in the
air can be rembved by the pre-filters 111 of the make-up
sir unit 110. After heating by the first beater 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 NHs, 80,27, NOyT,
PO;", F7, C17, is partially removed from the air by the air
waéher 115. Specificaily, since the temperature and
humidity, for example 16°C/50%RH, of the air flowing
through the air washer 115 may not meet clean roﬁm 5 (or
general machines 21) requirements, the air 1s <cooled

agéin by the second condenser 116 and further heated by

the second heater 117 to comply with temperature and

humidity requirements. The air then enters the second
chemical  filter 118 and the airborne molecular
contamination therein is removed. After flowinmg through

14
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humidity requirements. The air then enters the second chemical filter 118
and the airborne molecular 20 contamination therein is removed. After
flowing through 14 the HEPA filter 119, the air is transported via the first
air duct 140. At this point, the airborne molecular contamination in the air
is greatly reduced. As shown in FIG. 2, after the air flows through the 5
make-up air unit 110, a part of the air enters the second floorg»d% of perst
the tiBaA rddmS:viathe airbBypass-ductii4sr and e other part is drawn by
the boost fan 170. The air transported into the second floor 52 further
air Zg&egg tq]edjt@ird flogr 531 he utilized-by the.generat machinesnt0 2t lar
pecifically, the air circulates throughout the second floor 52 and third
floor 53 by operation of the fan filter units 190. Additignally, the particles
contiarthe adléan raomSh seednd 60052 ahd thifdfBoT $3) can be further
removed by filters (not shown) disposed in the 15 fan filter units 190.

Moreoyer, the air in.the clean 1eqm;5 qanbe:axhaustedyia.an outiet Sdhe
makeQup sir unit 110, a part of the ailxr enters the second
floor 52 of the clean room 5 via the air bypass duct 145
and the other part is drawn by the boost.fan 170, The
air transported into thé second floor 52 further enters
the third flcor 53 to be utilized by the general machiées
21. Specifically, the air circulates thxough@ut ﬁhe
second floor 52 and third floor 53 by operation of the
fan filter units 180. Additionally, the particles in the
clean room 5 {second floor752'and third floor 53} can be
further removed by filters (not shown) disposed in the
fan filter anits 120. Moreover, the alr in the clean
room 5 can be exhausted via an outlet 54.

In soﬁe embodimenfs, in addition to transporting the
air,.the hoost fan.170 can adjust the ailr 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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In some embodiments, in addition to transporting the air, the boost fan
170 can adjust the air temperature and humidity to satisfy requirements
(such as 22C/45 P H) for 20 air transported into the air conditioning
cabinet 130. 15 As shown in FIG. 2, the air is transported into the air
conditioning cabinet 130 by the boost fan 170. Specifically, the air

trapsported inta the air; conditioning ¢ahinet 430 viasthedirstair ductd4@he

is %?lmlteavfo having a predetermined pressure. The rotating plate 181
and balance weight 182 rotate toward the exterior of the first air duct 140

-1 r to reease therain vheretherpressurdthefesf exdeedsthie predetdrmingd” -
pressure. Conversely, the rotating plate 181 and balance 10 weight 182

rotate toward the interior of t efirsgpgir duct,140 1o regeive additigral aik i
SPethé i 'the cqégn room 5) when trﬁegpressure of the air therein is

less than the predetermined pressure. Specifically, as shown in FIG. 4,
conthecrtational angle ok the Totating. £5 pilte 181 anll balkhcsiweight e s

pertinent to whether '
limited to having a predetermined pressure. The rotating
pléte 181 and balance weight 182 rotatg toward the
exterior of the first, air duct 140 to release the. éir
when the pressure thereof exceeds the predetermined
pressure. conversely, the rotating plate 181 and balance
weight 182 rotate toWard the interior of the first air
duct 140 +to receive additional air (the a;r from the
clean room D) when the pressure éf the air therein is
less than the predetermined pressure. Specifically, as
shown in FIG. 4, the rotational anglerof the rotating
piate 181 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 of a predetermined angle, an

Calarm device of the air supply system issues an alert,

informing an operator. Detailed operation of the alarm

16
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or not the air is transported normally. Accordingly, when the rotating plate
181 and balance weight 182 rotate inward or outward in excess of a
predetermined angle, an alarm device of the air supply system issues an
alert, 20 informing an operator. Detailed operation of the alarm 16 device
is provided in the following. The opposing infrared sensors of the first
position sensor array 183 are disposed in,the first air duct,140 t

devigtthe igecoRd Position sehor &ftay 1%2“21‘%8 disposed in t s e?? erigrg Pig
thereof. When rotating out of range, the rotating plate 181 and balance

i ¢ Weight 182 interdict the ppposing infrareskseniors of the first position 183
sensor array 183 or second position sensor array 184. At this point, the

alarm device connected to the first position 10 sensor array, 183 and. . ;.
are s@éontPpesition seha6r dridy 184" idsues ah af%%t&l\/%?éo%ﬁ%ﬁg firésit air *
duct 140 between the air conditioning cabinet 130 and the boost fan 170

sec 0t Jigited;o:haing, only one pressure adjustment deyiceed  in  the
exterior thereof. When rotating out of range, the
rotating plate 181 and balance weight 182 interdict the
cpposing inffared 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 is not
limited to having only one pressure adijustment device
180. Namely, more pressure adjustment devices 180 may be
disposed on the first air duct 140 between the ailr

conditioning cabinet 130 and the boost fan 170 as

required.
ns shown in - FIG. 2, the air -enters ﬁthé air
conditioning cabinet 130. At this point, only a small

17
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is 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 the air 20
conditioning cabinet 130. At this point, only a small 17 amount of the
airborne molecular contamination can be removed from the air by the first
chemical filter 131 of .the air conditioni abine ; irthen.enters.

amo%% crﬁ%al %ngfchira\lel Q?C\)/?alqt%e %%é%ﬁ%ug%gucﬁfég {%)Qﬁt%%eh%l#}gd %hereby.
Waste gas containing high- concentration airborne molecular

remccontaniinatiors ard ptaduced imthelcritichl mackine 22 can bedireetly ©Ff
exhausted via the exhaust duct 160. Second embodiment 10 In this
empodiment, elements corresponding, to-those +ip the. first emhodi

the sRdre thid gérjh?élr% erel cecﬁér%%?gfs%ﬁg 'explfﬂlg%ionatllhéreof is orr;%?t{gde 0
simplify the description.

the critical machine 22 via the second air duct 150 to be

utilized thereby. Waste gas containing high-
concentration airborne molecular contamination and
produced in the critical machine 22 can be directly

exhausted via the exhaust duct 160.

Second embodiment

Tn 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 180’7 of the second embodiment is
disposed on the air condiﬁioning cabinet 130.

Referring to FIG. 6, the‘prgssure adﬁustment device
180" comprises a rotatiﬂg' plate 181, a balance weight

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

18
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Referring to FIG. 5, the difference between the 15 first and the second
embodiments is that the pressure adjustment device 180’ of the second
embodiment is disposed on the air conditioning cabinet 130. Referring to
FIG. 6, the pressure adjustment device 180" comprises a rotating plate
181, a balance weight 20 182, a first position sensor array 183, and a

second 18 position sensor array 184. The.ajr conditioning-cabinet -339,
Pos idohprises e Sitlewalt 132 gr%1 an o(cgﬂgr?inf;Ei 133 formed therei%nThe
rotating plate 181 is disposed in the opening 133 and pivots to the

130 Sidewall 1:32; The balance:s weight 1828 comeetedi t'the rotating plate >
181. The first position sensor array 183 is disposed in the air conditioning

cabinet 130 while the second position s r grray 184 is located: at they, o
thegxdtior of thefair “Corditionthg Egﬁig%t 1el3r§09 Sim%larly, th%%‘irst position 1.0
sensor array 183 and second position sensor array 184, in this

ope£IRodiment, sespectivaly: comprisestwoi opposing irfrared Sénsors: Lance
weight 182 is connected to the rotating plate 181. The
first position sensor array 182 is disposed in the airx
coﬁditioning cabinet 130 while the second position sensor
array 184 is located at the exterior of the air
conditioning cabinet 130. Similarly, the first position
sensor array 183 and second position sensor array 184, in
this embodiment, re;pectively comprise two oppgsing
infrared sensors.

gimilarly, the air condiﬁioning cabinet 130 is not
1imited to having only one pressure adjustment device
1807, Namely, more pressure adjustment devices 180’ may
he disposed on the air conditioning cabinet 130 as
ﬁequired;

,Moreovér} operation of the pressure adjustment

device 1807 and air supply system of this embodiment 1s

19
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Similarly, the air conditioning cabinet 130 is not limited to having only one
pressure adjustment device is 180'. Namely, more pressure adjustment
devices 180' may be disposed on the air conditioning cabinet 130 as
required. Moreover, operation of the pressure adjustment device 180" and
air supply system of this embodiment is 19 the same as that of the

the PIESSHre adjustment deviee, 1BQ, and-alr supplyssystemof theditstce 180
embodiment. In conclusion, the air supply system can directly provide
clean air to the air conditioning cabinet, 5 prolonging the lifespan of the

and figstchenpicalfilter #eraof AltAbagH #He Gerfdtamathines and critical
machine may leak, the waste gas containing high- concentration airborne

m ne‘?”!:a&%’%{‘&%f?i tion.glges not. adyersely, affect opgration.of ther¢ritical,
machine and as reduce the lifespan of the first chemical filter. Moreover,

the pressure adjustment device enables stable and convenient operation
proof the aicsupply system.to the air conditioning cabinet,

prolonging the lifespan of the first chemical filter
thereof. Although the general machines and critical
machine may leak, the waste gas containing high-
concentration airborne molecular contamination does not
adversely affect operation of the critical machine and
reduce +the lifespan 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 Qf‘ﬁreferred émbodiment, it is to be
anderstood that the invention is not limited thereto. TQ
the contrary, it is intended ﬁo cover 'various
modifications and similar arrangements (as would bé
apparent to those skilled in the art) . Therefore, the

scope of the appended claims should be accorded the

20



While the invention has been described by way of example and in terms
of preferred embodiment, it is to be is 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 broadest interpretation so as to encompass all such

bropduifieations-aag sihitdrstfangeerits. 2F Whatis elaméd is: 21 An afch
supply system for a clean room with a critical machine, comprising: a

modMakesip;ainunit; an intake dyct.connegtingtheexterior of the clean room
to the make-up air unit, and being configured to transport external air into
the make-up air unit; an air conditioning cabinet, with a first chemical

21



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 a boost fan connected to
the first air duct, wherein temperature and humidity of the air transported
Whaigtoétgeci‘g fgggitig ing <.:abinet. are adjustgd by the boo.s.t fan; a sepond
air duct connecting the air conditioning cabinet to the critical machine,
and being configured to transport the air flowing through the first chemical
filter of the air conditioning cabinet into the critical machine; and an

exhhust déét conriecty he/crifigali%chiietto the Cextafior of the didar® @

room, and being configured to discharge waste gas produced in the

crf%g@ghmﬂggﬂ§ﬁg}h%omprising:

a make—up atr unit;

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

an,air conditioning cabinet, with‘a first chemical
filtexr;

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 alr 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



exterior of the clean room. 2. The air supply system as claimed in claim i,
further comprising a pressure adjustment device located between the

boost fan and the air conditioning cabinet, 23 said pressure adjustment

device being configured to adjust the pressure of the air transported into

the air conditioning cabinet. 3. The air supply system as claimed in claim

2 wherein the pressure adjustment device further comprises a rotating

plate, the first air duct further comprises a duct wall and an opening

formed therein, and the rotating plate is disposed in the opening and is

S eherBh the PrECStTe SiuShent dovicE Ther comprissad ool

balance yeight Cgﬁ%ecﬁ%%odq‘%m@gngt@!%te-a§-xTh€ra£r %%%9;'}\.’ eséft;‘?n Lo the
urt

as claimed In claim 3 wherein the pressure adjustment device er

CoMPHses: ;a first position,senser agray g@%ﬁ(j@eqp%pqﬂgogo%%%m

array, the first position sensor array is dispose

a second air duct connecting the air conditioning cabinst
to the critical machine, and being configured to transport
the air flowing thrcough the first chemical filter of the

ailr conditioning cabinet into the critical machine; and

an sxhaust duct connecting the critical machine to the
exterior of the clean room, and being configured to
discharge waste gas produced in the critical machine to the

axterior of the c¢lesan room.

2. The air supply system as claimed in claim 1,
further comprising z pressure adiustment device located

between the boost fan and the air conditloning cabinet,

23



in the first air duct, the second position sensor array is disposed at the
exterior of the first air duct, and 24 the first and second position sensor
arrays detect the rotational position of the rotating plate. 6. The air supply
system as claimed in claim .5 wherein the first and second position

sazqSENSOranays respeciively.complise iwo opposIng Jnfrared SENSors:; 7 -«
Thé air supp?y Sys &m as c?almed in claim 1, further comprisirig a.
pressure adjustment device disposed on the air conditioning cabinet to

adjuadjustibe pressureref the airltranspartet irtosbe airccbnditivningcabinet:
8 . The air supply system as claimed in claim 7 wherein the pressure
adjustment device further comprises a rotating plate, the air conditioning

condEAiinBI ARhEF Eomprises a sidewall and an opening formed therein, and

the rotating plate is disposed on the opening and pivots to the sidewall.
9 The air supply system as claimed in claim 8, wherein the pressure
adjustmentdevice fughppéomprisesem  as claimed in claim 2 ,

wherein the pressure adjustment device further comprises
a rotating plate, the first air duct further comprises a
duct wall and an opening formed therein, and the rotating
plate is disposed in the opening and is operative to

pivot to the duct wall.

4. The air supply system as claimed in claim 3 ,
wherein the pressure adjustment device Iurther comprises

a balance weight connected to the rotating plate.

3, The air supply system as claimed in claim 3 ,
wherein the pressure adjustment device further.comprises
a first pesition sensor array and a second position
sensor array, the first position sensor array 1is disposed

in the first air duct, the second pesition sensor array

is disposed at the exterior of the first air duct, and




a balance weight connected to the rotating plate. 25 10. The air supply
system as claimed in claim 8 wherein the pressure adjustment device
further comprises a first position sensor array and a. second position
sensor array, the first position sensor array is disposed in the air
conditioning cabinet, the second position sensor array is disposed in the
the exterior cftle aieeonditiching caliifiet, HHATRE first and SedoRbosition ®
sensor arrays detect the rotational position of the rotating plate. 11 The

mm@@{gug@g%%ys%%%%? ¢laimagin claim10, wherein the first and second

~~position sensor arrays respectively comprise two opposing infrared
sensors. 12, The air supply system as claimed in claim 1, further
comprising a fan filter unit disposed. in the clean room to purify and

cifculateTthe afr terciHPE3.Thé i <Pl Systeh? a8 Claimied -diafin 1,7

wherein the make-up air unit further comprises a pre- filter, a first heater, a

wheggghaﬁ5%§OQ%%Qﬁ¥’qgﬁyr second position sensor arrays

respectively comprise two opposing infrared sensors.

7. The air supply system as claimed in claim 1,
further comprising a pressure adjustment device disposed
‘on the air conditioning cabinet to adjust the pressure of

the air'transpOrted into the air conditiening cabinet.

g . The air supply system as claimed in claim 7 ,
whersin the pressurs adjustment device further comprises
a rotating plate, the air conditioning cabinet further
comprises a sidewall and an opening formed therein, and
the rotating plate is disposed on the opening and pivots

o the sidewall.

9. The air supply system as claimaed in claim8 ,

wherein the pressure adjustment device further comprises

- - o A A " .
a2 balance weight connected to the rotating plate.

25




26 ILI' washer, a second condenser, a second heater, a second chemical
filter, and a HEPA filter, sequentially disposed therein. H. The air supply
system as claimed in claiml further comprising an air bypass duct
connected to the first air duct and connected between the make-up air
unit and the boost fan. 15 A pressure adjustment device for adjusting the

pﬁ%ﬁﬁufﬁgfea fluid in g Circuit system comprising @, sidewalj and-an iy s
opening formed therein; said pressure adjustment device comprising: a
rotating plate disposed in the opening and pivoting to the sidewall; a
whe redlaneéweight cennecteddq g rotating plate, Cwhérelt e otating platé s
and balance weight rotate toward the exterior of the circuit system to
2 sz lhe g hen e pressue grect gxeeeds aaiedeienpingd: <o
sensor array, the first position sensor array is disposed
in the air conditioning cabinet, the second position
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

_rbtating plate.

1l he air supply system as claimed in claiml0 |

wherein the first and second position sensor arrays

respectively comprise two opposing infrared sensors.

12, The air supply system as claimed in claim 1,

further comprising a fan filter unit disposed in the

clean ioom to purify and circulate the air therein.

13. The air supply system as claimed in claim

bt

wherein the make—up air unit Ifurthey comprises a pre-

filter, a first heater, a fan, a first condenser, an air




the rotating plate and balance weight rotate 21 toward the interior of the
circuit system to receive additional fluid when the pressure of the fluid
therein is less than the predetermined pressure; a first position sensor
array disposed in the circuit system; and a second position sensor array
disposed at the exterior of the circuit system, \gh rein.the first and

washegecold PO seRSOI A FAYE Tetett the Fotational positioh of the Fotating
plate. 16. The pressure adjustment device as claimed in claim 15,

cheniWherein the first angisecondmesition sensorarcaysrespadtivetyicomprise
two opposing infrared sensors. 28 AIR SUPPLY SYSTEMS AND ‘
PRESSURE ADJUSTMENT DEVICES FOR USE THEREWITH

thercABSTRACT An air supply system for a clean room with a critical

machine. An intake duct connects the exterior of the clean room to a,'
make-up air unit, and is

14 . The air supply "‘system as claimed in claimi .
further comprising an air bypass duct connected to the
first air duct and connected between the make-up air unit

and the boo‘st fan.

15 A pressure adjustment device for adiusting the
pressure of a fluid in a circuit system comprising a
sidewall and an opening formed therein, gaid pressure
adjustment device comprising:

a rotating plate disposed in the opening and

pivoting to the sidewall;

a balance welight connected to the rotating plate,
wherein the ro.tating plate and balance weight
rotate +toward the exterior of the circult
system to release the fluid when the pressure

thereof exceads a predetermined pressure, and

the rotating plate and balance welght rotate




s configured to transport external air into the make-up air unit. A first air
duct connects the make-up air unit to an air conditioning cabinet including

a first chemical filter, and is canfigured to transport the air flowing
(HTBUGH the-iake A GRit Thto the Ain doriitorig LaBinke THeCfrsre

chemical fillerremaves pirborng mglecular contaminagien from the air; 4
transported into the air conditioning cabinet. A second air duct connects
thenair-eonditiening £abinied o the=criticatimagching, andds configured to
transport the air flowing through the first is chemical filter of the air
conditioringicabinetdritoithe writical swachime.sAn éxliadstaliict corects:ircuit
the critical machine to the exterior of the clean room, discharging waste

a9 produced iithé criRarPmdcHing (Ei@re) sensor  array disposed at

the exterior of the circuit system, wherein the first and
second position sensor arrays detect the rotational

position of the rotating plate.

16. The pressure adjustment device as c¢laimed in
claim 15, wherein the first and second position
sensor arrays respectively comprise two opposing

infrared senscrs.

28



ip

AIR SUPPLY SYSTEMS AND PRESSURE ADJUSTMENT DEVICES FOR USE

THEREWITH
ABSTRACT
An alilr  supply system for a clean room with a
critical machine. An intake duct connects the exterior

of the clean room to a make-up air uwnit, and is
configured to transport external air into the make-up air
unit. 'A first air duct. connects the make-up air unit to
an ailr conditioning cabinet including a first chemical
filter, and 1s configured to transport the air flpwing
through the make-up air unit. into the air conditioning
cabinet . Th_e- lfirst chemical filter removes airborne
molecular contamination from the air transported in’-té the
ailr conditioning cabinet. A second air duct connects the
ailr cohditiohing_ cabinet to the critical ma_ch‘ine, ~a-ndk is
configufed to trénsport the air flowing through the first
chemical filter of the air conditioning cabinet iﬁto the
critical- machiné, An exhgus.t- c.iuct connects the critical
méchine te the exterior of the clean room, discharging

waste gas produced in the crifical machine.

(FIG.2)
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