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tion relates to a control system and an
lwmnnlm Iwmthherefore and refers particularly, though
nogmg%c usively, to a control systemand an interface
thérefor between a server and at |east one
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desirable to reduce the | evel of airborne

contai nnents. For exanple, in sem conductor
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system 106. Each FFU 104 has at |east one filter to
BACKGROUNI nants fromthe air. The filter may be,
for exanple a H gh Efficiency Particulate Air (HEPA)
10 filter and/or Utra Low Penetration Air (ULPA)
filter. The flow through the filter into the interior

In certain manufacturing processes it is desirable to reduce the level of airborne
containments. For example, in semiconductor manufacturing or laboratories it is
‘common to use “clean rooms” where the level of airborne contaminants is below a strict
standard. For example Federal Standard 209E developed by the U.S. General Services
15 Administration and ISO 14644-1/2 developed by the International Organization for
Standardization establish standard classes of air cleanliness for airborne particulate

levels in clean rooms and clean zones.

An example of a prior art clean room 100 is shown in Figure 1. A substantially
20 sealed interior 102 is provided with clean air from a series of fan filter units (“FFUs)
104 mounted on or in the ceiling 105. Each FFU 104 receives air from the air supply
system 106. Each FFU 104 has at least one filter to remove contaminants from the air.
The filter may be, for example a High Efficiency Particulate Air (HEPA) filter and/or

Ultra Low Penetration Air (ULPA) filter. The flow through the filter into the interior

WU

*G00002*



10

15

20

Crrrrererrerererrrrertrr *@0002* 2 102 is controll ed
by a fan. The fan preferably generates a | am nar fl ow
through the filter. The fan may be driven by a

vari abl e speed AC or DC notor. The FFUs 104 are
typically operated to create @ pressure in the
interior 102 5 which is higher than the pressure of

the.exterjor, 108 a he air supply system 106. This
SR IEREOURLog Bl el Rtefey Bl SRk Ao i e
fromqutside 108 or fromthe wthin the air supply

fﬁ\f‘a B M3y drvaRion @ viaHable spredi Mt F PSrmegs.  The
hi gher the pressure difference, the lower is the
chance of contam nation. 10 There are many reasons why
a given FFU 104 may produce a |ower than expected
ai rf | dhe FFe 100 ate ypieuidyopeeasd o ¢rsatt Agiressin if tHeti@terios 102
bl ocked. What ever the reason, if the required

ihidH {9 WighSr theh ttﬂ:?ﬂ@sfsﬁﬁe%f th & i ASID8@d itk diPgupplye@Rtem 106. This
room may dr op. hat neans there is a higher charice of

COBATLAC 0, 5, 400 o B AR, Ao EIBE 0 BT

are a e nu
reqgion of the installation be dj fferen that i
Bt Sirstpin STRUR 108 S ekihg 3o ety iergher the
froman output of a gas or other atnospheric
eEssvupHssence the dayar is thgshanagof saptamEnatign. r egi on may
require the FFUs to be switched off very quickly to
mnimze distribution of the gas. 20 An exanple of a

prior art clean roomcontrol system 200 is shown in
Fi gur &her2 (a9 mairaedasdrisWhyOdlgiven EBUN@AtRL, produd d1etwePthin

206 and an associ ated protoco
expected airflow. The most common reason is that the filter is blocked. What ever the

reason, if the required airflow is not generated the pressure in the clean room may drop.

That means there is a higher chance of contamination.

Also, in an installation where there are a large number of FFUs, the situation in
one region of the installation may be different to that in another region. For example,
one region may suffer from an output of a gas or other atmospheric contaminant. In that
case the particular region may require the FFUs to be switched off very quickly to

minimize distribution of the gas.

An example of a prior art clean room control system 200 is shown in Figure
2(a). Each FFU 104 is connected via a network 206 and an associated protocol
converter/gateway 208 to a server 210. The server 210 in turn may be connected to one

or more client terminals 212 via a network 214. The FFUs 104 may be arranged in
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converter/gateway 208 to a server 210. The server 210

in turn may be connected to one or nore client

termnals 212 via a network 214. The FFUs 104 may be
arranged in 3 groups with there being two or nore

FFUs in each group. Each groug has a gateway 208.

Prot ocol conversion in a gateway 208 may be required

i f the.igﬁtr%ctigns faor t FFLBhin thE relevaﬂt

§royEp VARShets dging SR mere BEY? SLeich ghaups frhgoup 6Sra gHeway
FFEUs. 5 The overal]l pressure in the roommay be s

AR%1/ Brotoroh FRnYCEPTLIS A-gRieHAY 208 be lteewqql;iﬂ%e laﬁauctlons for the
software | oaded on the server. The software may all ow
tht's sipthedselepdnt growpi aré cuaformaUsr protobel m suitdblaifos threddhUs.
and the actual speed detected by the sensor may be

able to be | ogged. The .software accordingly controls
each FFU through the network to deliver the desired

per f OMRBRGEall bRes5URY ffe rb&in i) BVRDAnd?br rﬁor‘ﬂ%r&?ﬁﬁn the client
hardmare failure, control of t'he FFUs w

né zyndaQOtft laf’ka én thh%er&gbcﬁ%%ﬁ(va@qm gglllcyvl/ %agtpeeds of

rranu contro 0 eacC ch can be ver

resul.t in cont .
BB PSP Ps Bt S angrn P Sper st tody hpengor may be
gr oup of FFUB is not possible. This is also 15
abls 1o balnzged o The seftwasp arcerdipgixiconiyels srsh KU thraugh tg petwork to
roomincluding, but not limted to: air showers,
Beli ved ithegdesmedhperfiemansyyst em |1 i ghting system al arm
system security system tenperature control system
and air flow control system SUMVARY 20 In genera
terms in a first aspect the invention proposes that in

a cl egRwe90Mh tﬁ@&te‘h%f SYSHOMR SARRIGAL $R¥e, (Bn@M of the FFUS will
interface that locally stores the control 'setti ngs

BEIED The only alternative it is to connect an individual manual controller to each
FFU, which can be very time consuming, and may result in contamination. Also, urgent
localized control of an individual FFU, or a group of FFUs, is not possible. This is also
applicable to other operational systems of the clean room including, but not limited to:

air showers, building management system, lighting system, alarm system, security

system, temperature control system, and air flow control system.

SUMMARY

In general terms in a first aspect the invention proposes that in a clean room
control system each gateway is an interface that locally stores the control settings which
are synchronised with the central server. This may have the advantage that the interface

can operate each operational system according to the locally stored settings.
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are synchronised wwth the central server. This may
have the advantage that the interface can operate
each operational system according to the locally
stored settings. 4 In a second independent aspect in
a clean roomcontrol systemeach interface may have a
control panel that allows |ocal control of the

oper at i onal stem, Thi s ave the ad ant a

Che i Eniteed e gsal speta o3 Eocip Folfnl By S East Mlerface
according to_ localized user settings. 5 1n a first )
B1¥ 3V a2 GoniEq) panel thas aows Igsalsangrebiofahe pRerationad system. This may
bet ween a server and at |east one operational system

have the edwatage dlmatnthet interfane earf greeate eaghrapsiatignalss ystemoacyording to
configured to store a copy of control settings froma
tealizedlused @aoilgs. sent fromthe server to the at | east

one operational system and 10 a processor configured

to send a control signal to the at | east one

operational system based on the stored copy of the
%?hfsﬁ?%yé&ﬁé%%fﬁgect ltl{er@is rg\qaée(f wgve?%cg Bgt%eten ggexlvgr and at least
interface onf| ed to rec ve user settln s 15 and
PR ataBel IR R BE1RIBAPIT UG e RS SRTPES BN r o

signal to the at | east one operational system based

on at ajmeaxary gprfigifed torors ey of epyrobfettings fcemarcontrol signal
settings, and the user settings. The at | east one

egne (@t the atrveysitheratieast bee operbteamt system;ahd a plurality

of fan filter units, an air shower system buil ding

manage peitksssy Sérﬂ'fgurdd 9REAdY coitE] Sighal taltad 4018356 bR dperational
security system tenperature control system and air

£y B%‘EH roﬁltheséfélteﬁ '&)pfigf the %oh‘t?cﬁrseﬁﬁ"gf 19 re ¥rrﬁ§1e3 95nd1t10n is

one of: a single [ter unit, a“l'ess ural i
fo fanfllter

The interface may further comprise a user interface configured to receive user settings;
and the processor may be configured to send a control signal to the at least one
operational system based on at least one of: the stored copy of the control settings, and
the user settings. The at least one operational system may be at least one of: a plurality
of fan filter units, an air shower system, building management system, lighting system,
alarm system, security system, temperature control system, and air flow control system.
The user settings may be for one of: a single fan filter unit, a lesser plurality of fan filter

units, a group of fan filter units, and a plurality of groups of fan filter units.
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units, a group of fan filter units, and a plurality of
groups of fan filter units. 5 According to a second
exenpl ary aspect there is provided an interface
between a server and at | east one operational system
for a clean roomor a clean zgne, the interface
conprising: a user interface configured to receive

er settings: 5 a nory copfigqured. to stor ntro
St Bty dP O paCdBy & ok of i G debieen a server
configured to send a control signal to the at | east
arréatdﬁer ans oppagtional syisisi fo5 8 &tpap o of a glean gpre, dhe infepface
stored control settings, and the user settings, if a
pempesieg:ni ned condition is net. 10 For both aspects,
the at | east one operational system may be at | east
one ohusé ipletfadd ¢dnfigurel tb agveivelub&rsettinigs;s, an air
shower system buil di ng managenent system |ighting

syste H]men?ér? COMPHILELD st %Hﬁt‘r&%eﬁﬁﬁ? RivhSERRNRL Wrer; and
control system and air flow contr systen1 The user

setti Q%?oc ? f[%?r eSeﬁ)J? ?r%trc‘o'l %ng tf’ rrl]e afltllea}s?one cgﬁeratlonal

a | esser fan

fan filt ts, lurali of groups of f
Fr%t%r’aﬁsﬁ.ﬂrlsat HRONED pt?‘ﬁg rthcyna I yeifingp; qnddhe H?ﬁrts%,‘“ﬁ&%r ifa
be arranged in a manner selected from as single fan
predetepmiggd eendigomyisgugs: of fan filter units, and a
plurality of groups of fan filter units. The
predeterm ned condition may relate to a conmunicati on
failure between the server and the interface, or

Foctedth aspetisothe @f lebét@nt Bberali e s3ed M thag ki @dst ot of eplurality
control signal may be configured to operate in a first

Bf Ah9gRk uffd ah BE SREVGRISEH, b %fhaﬁ’ﬁ%&&%f U, 1%[159 system,
to convert the control “signa mt ser er t’o

glg.FHl I's%tem, security system, temperature control system, and air flow control system.
The user settings may be for one of: a single fan filter unit, a lesser plurality of fan filter
units, a group of fan filter units, and a plurality of groups of fan filter units. The

plurality of fan filter units may be arranged in a manner selected from: as single fan

filter units, a group of fan filter units, and a plurality of groups of fan filter units.

The predetermined condition may relate to a communication failure between the server

and the interface, or local control of the interface being enabled.

The control signal may be configured to operate in a first protocol and the processor
may be further configured to convert the control signal from the server to a control

signal having a second protocol. The interface may further comprise a port configured
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si gnal having a second protocol. The interface may

further conprise a port configured 6 to receive a

protocol converter and wherein the protocol converter

is for converting the first protocol to the second

protocol. The user interface may conprise a touch

screen. The nmenory nmay be connected to the 5

IPJ I%ggléé Qhor 8 &goq gé&e?t% grgdy gf éljgi tﬂe B%%i%%ll %g%lveﬁép S%&r éonvel%ng the

g eratlonal ysgwg1 r|S|ng at | east one interface
tpEiesal lphesp F"T@ here may be a plurality of

interfaces. The plurality of interfaces nay be | ocated

between the server and the at | east one operationa

system The at | east one operational system may be

@pe nsriimetfycecnanemhpdidea tooctt dreeepl Thameimprpiay bt eofieced to the

by an operational system network. Each interface

pﬂk§ﬁgf may conprise a first network interface for

receiving the control signal and the control settings,

and a second network interface 15 connectable to the

oper ati onal systen1netmork. The stored copy of t he

ant r.ol be a_ copy. of t.he |ast
SR Ehe R Exerii HSudte BRRY ey Bt REEY Hir at teastone
control settings. . The at | east one operatjonal system
ﬂava%@aéfysr%g?memn%fit legst gpe, pnseriace a@fieSCflaﬁd baveer
units, an air shower system buil ding nmanagenent
system lighting system alarmsystem security
system tenperature control system and air flow
Thatmdy teysplanality @0intedfaced. Thaphedlits of terfikes nagbe ilo@sed
may be for at |least one of: a plurality of fan filter

Bétivedn thedBrnal AndiheWeleasohk %Bl:raﬁ&#lil 6 MRR2L ERNbne operational
system |ighting system alarm system security

§9§§etn? aytb% r@@faﬁ%’i&%oﬁﬁ’&ﬁb@ to%MébﬁPﬂht?ijm?érfacH an operational

control “sys

system network. Each interface further may comprise a first network interface for
receiving the control signal and the control settings, and a second network interface
connectable to the operational system network. The stored copy of the control signals
may be a copy of the last received control signals. The user settings may override the
control settings. The at least one operational system may be at least one of: a plurality of
fan filter units, an air shower system, building management system, lighting system,

alarm system, security system, temperature control system, and air flow control system.

For all aspects the user settings may be for at least one of: a plurality of fan filter units,
an air shower system, building management system, lighting system, alarm system,

security system, temperature control system, and air flow control system.
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7 BRI EF DESCRI PTI ON OF THE DRAWNGS I n order that the
invention may be fully understood and readily put into
practical effect there shall now be described by way
of non-limtative exanple only preferred 5 enbodi nents
of the present invention, the,description being with
reference to the acconpanying illustrative draw ngs.

ings;. . Fi ' emati c diagramof a
bﬁlﬁe%géeﬂlgﬁoﬁggwﬁ.&?%@@ﬁ% is a block diagram
of a prior art control system 10 Figure 2(b) is a
bl ock di agram of an exenpl ary enbodi nent of an FFU
notor speed controller; Figure 3 is a block diagram
of a twotdeoihasts irerntor oraglibadullourdersowmhgpidaesdily put into practical
enbodi nent; Figure 4 is a block diagramof the

effe @ ltiicr€ shallmdw Beld&cabedlby Whgbf forblimStagvd &:xampld 88k praferred
of the operation of the interface of Figure 4; and

En8Ydithefitsi of tie QKA MeXesifi el WS t8ence to the

according to another exenplary enbodi nent. DETAILED

Q&% Ia[F1>TI Oﬁus%%’uvﬁai lg&“ens(,SZ(b) and 3 show a control

Sys 368 %or a clean¥oom according to an exenplary

grbn‘ﬁjgdi ment. Each FFU or group of FFUs 204, 304 is
&E3%A8Yi a an FFU network 306 to an associ at ed

control interface 308. Each interface 308 may be for a
Figure 1 is a schematic diagram of a prior art clean room;

Figure 2(a) is a block diagram of a prior art control system;

Figure 2(b) is a block diagram of an exemplary embodiment of an FFU motor
speed controller;

Figure 3 is a block diagram of a control system according to an exemplary
embodiment;

Figure 4 is a block diagram of the interface in Figure 3;

Figure 5 is a flow diagram of the operation of the interface of Figure 4; and

Figure 6 is a block diagram of a control system according to another exemplary

embodiment.

DETAILED DESCRIPTION

Figures 2(b) and 3 show a control system 300 for a clean room according to an
exemplary embodiment. Each FFU or group of FFUs 204, 304 is connected via an FFU
network 306 to an associated control interface 308. Each interface 308 may be for a

single FFU, a single group of FFUs, a plurality of FFUs, or a plurality of groups of
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single FFU, a single group of FFUs, a plurality of
FFUs, or a plurality of groups of 8 FFUs. Each
interface 308 is connected to a server 310. The server
3 10 may be connected to one or nore client termnals
312 via a network 314. Each iqﬁerface 308 may have an
associ ated control panel 316. 5 A naster notor

r Qvi d for eac = r ou f FEUs
S R R e Hlrmobe:
controller for each FFU nay have. open |00 P or clo
CORISCEdie PBS ox/lirlaread@@wgamnehétngmmwo%% hcwterface 308
based on a desired notor speed, desired air flow, or
dwyihaselap associaied conmel paagl 6. as sinple as a variable
vol tage applied to the notor windings (e.g.: for a DC
notor), or nore 10 conplicated variable frequency
drives (for Induction or PMAC drives). Referring to

Fi gur & fhastb@o@PBéAtRI1eP 208 ls ppdfdtdror RRMFEW g¥BlSof FFUs or
detail. A processor 400 is connected to a touch pane

8050l BEFFORY:s QR0 B i PRI bR TLE ol Q0MCRHGler fgg%acmq may have

touc pan e processor
connected to menory 15 404. first npetwor
PRTL PR OElaths IoBE Bt Vi Epordabt ShEMol R Sl psed on &
314 and/or other interfaces. A second network _
et meiar spged.dspirtaisiley. enfiesimg prgasub ard 598 be As sigeple as a
410 is used to connect an interchangeabl e protoco
vamabde veltagd applied tdithd motomtwindiogs/@rg. cfor @ DEmone) be chord
the port depending on the protocol of the FFU
pemplicadd vddable frey@bn®r deivied (foF fReSomsEPMAE@eHSY t 0
the processor 402 and to the protocol converter 412.
20 Protocol conpliance card 412 perforns all the
necessary protocol conversion so the FFUs 304 can act

o RS G RS AP
Pg)rcn.gsl,sb? 4551 c%rrllgesf:tedttlg% touch pancr:]lté{&l thgtanrllz%! be c?fn ant))'esu%“tlgb?e form such
as, for example, an LCD touch panel. The processor 400 is also connected to a memory
404. A first network interface 406 receives data from the server network 314 and/or
other interfaces. A second network interface 408 connects to the FFU network 306. A
port 410 is used to connect an interchangeable protocol converter 412 (a different
converter is connected to the port depending on the protocol of the FFU network). Both
network interfaces are connected to the processor 402 and to the protocol converter 412.
Protocol compliance card 412 performs all the necessary protocol conversion so the
FFUs 304 can act on the received instructions. By having a protocol compliance card
slot 410 and a range of protocol compliance cards, the one control panel can be used for

a large range of FFUs and servers 310, and separate control panels for different FFUs

304/servers 310 will not be required. If the operating system of server 310 is changed,
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a large range of FFUs and servers 310, and separate
control panels for different FFUs 304/servers 310
will not be required. If the operating system of
server 310 is changed, 9 all that need be changed is
the protocol conpliance card 412 for each interface
308 to maintain the systen1operative The externa

cpnnections .(not s ude. an
G AR Bhe st S 5 BrbroOReoraigfs o400 AT Mtsarlaingsrtage 208 o
to.the FFU groups and_a power supply connectlon A
M@mé%ms&:q@prgﬁ% The extegal EBORRHIQNS (89§ shown) include an
uni nterrupted 5 power supply, may be provided to
Sithephep cpmwestion to thheervenRSERS pamnefor 3vmecTibe toothe F&U gnoups and a
of the interface 308 is shown in nore detail in Figure
powtkinsuppbr dbahe@hVApPpod@nbUly ibHsuichhe, foFéandflé, aanminterrupted
controlled by the server 310. At the interface 308,

Ibo¥ ndl
O R o e S e e
functioning correctly (comunication test step 502).
If the server 310 is connected, a synchroni sed copy

of the, control tin r e server 310, .iS.

er | odhEaprgtan o e i ey dhrdicie TS ilipigure 5. Tn
(synchronisation step 504). The interface nenory 404
PAENA] ey eRcqnEgl B1ode t@t%ﬂﬂﬁq@%@m@ml@ﬁ biydhe sesreq310. At the
control is enabled fromthe LCD touch panel 402

(ntedade 308 n¢anhutiestionswiehp tHeG6jver B 10 isahaekedse determine whether the
control 15 node (if the server 310 is connected and

k&oal 3 10aptomlecied aR@furRidhingdpritdil EbANNGAatiof GRVAED §02). If the
412 converts the control signals fromthe server

BT o 19?9&&9%2 Lsyhchronselc J)lgy of tﬂE Qoﬁtﬂﬁ s@tﬂﬂ&@ﬂ{)hatfl@server 310

protocol for t F U net wor k

hﬂﬂ\é@ﬁﬁ%lé &8&‘6‘%2}3 1rrhe§fa]§@ g}@@&g 4349(s'yf1cr&8£”§}{[8n"s?éd §%). The

reason
enabl ed, | ocal |nned

t
B e o ind i dor st gane wif oot il foio! is enabled

from the LCD touch panel 402 (local control test step 506). In normal server control
mode (if the server 310 is connected and local control is not enabled) the protocol
converter 412 converts the control signals from the server network protocol e.g.:
TCP/IP, into the appropriate protocol for the FFU network 306 e.g.: RS485 or

LONWORKS (conversion step 508).

If communication with the server 310 is lost for any reason, or if local control is
enabled, local control immediately commences. The processor 400 generates the control
signals to operate the FFUs 304 from the settings stored in the interface memory 404
(local control step 510). Initially these settings are the last stored synchronised settings

as received from the server 310 before local control commenced. However, complete
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signals to operate the FFUs 304 fromthe settings
stored in the interface nenory 404 (local contro
step 510). Initially these settings are the |ast
stored synchroni sed settings as received fromthe
server 310 before Il ocal contre) conmenced. However,
conplete 10 control over the settings is provided

ing the LCD.touch panel 402 s at a_user can
SR 8 SRADRS SrRaA ysfigan BT BlefpiiPiof Elpaga prer can
vary the settjngs for. a specific FFU, groups of FFUs
gverfide H’&rfﬂ"[’r@i LrEgs FebFAMREalses £4 Wﬁ%ﬁt wHings for a spegific
signal provided to the FFU network 306 will include
ERUaawups of FlWs phthe ERiesleapropmy (logpl satithgStepHd 20 ddiersighal
setting for that address. When the server 310 is again
poyvidedtte the FFU hewalrk 36®wnilt dicluclana aldesk foa tieyFih boRFE ggoup and
copy of the control settings fromthe interface

PRI ite dHE4tir oSfoP ek AgHrER! Wihef Y Reelr B 10 REaga R dRheddd or local
(backwards synchronisation step 514). Therefore, in

§ nt ' v
R Sonled A RLAGR AL P k] Rl s Theerace
server 0 or. the interface 308 i 1.l be backed-up i.n
BTy 40 yFiopigaiy RBFUARGR e ALR (kT et S5 hesthieon step
touch panel 402 nmay be |l ocated at any location in the

el Dan heesdore: lrr@se ﬂé’cy- ipierigehhedvag faidire pe ajserver hagdwarggailure,
via a wired or wireless connection. It allows easy

thtj seinge (eithof fromehe pravert310gr o interfiare BOS) willdedaekead-up in the
room This elimnates the need to 15 change the

other hicatitgh fali will it bt h@t.control room and t hen

separately verify the changes in the clean room This
may be useful during construction of the clean room

when part of the clean room nay be undergoing testing

and cefmy 3¢ Qﬂcl‘?ggﬂ E@% ﬁl%ggé ?éca[)efi%%ﬁ? lorclfi)tﬁchn irrﬁﬁ‘éjgleari fbom, and
the event of ar gionall z probl em ‘or otherw se as
reguired or desired. 20 Figure 6 shows another .

R s eGP 2lertf re Bire o Al P o B ore el aneecsigg: splows easy
adjustment of the operating point within the clean room. This eliminates the need to
change the operating point at the control room and then separately verify the changes in
the clean room. This may be useful during construction of the clean room when part of

the clean room may be undergoing testing and commission and the control room is not

ready, in the event of a regionalized problem, or otherwise as required or desired.

Figure 6 shows another exemplary embodiment where the control panels 616 are
used to control other functions within the clean room, or even throughout the building.
The operating system is as described above for each of the other functions. The other
functions include, but are not limited to: air showers 618, building management system

620, lighting system 622, alarm system 624, security system 626, temperature control
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used to control other functions within the clean room

or even throughout the building. The operating system

is as described above for each of the other functions.

The other functions include, but are not limted to:

air showers 618, buil ding management system 620,

l'ighting systen1622 al arm system 624, security system

ture 9 ntro stem 628 ir flo

365 BPELgL fa i Vet ). it g Puerlie el sugpem 632
sten1632 These may be arrawﬂed I n groups, or

Tﬁme\m@u%ﬁ an\rmrsgrﬁays 9& individipdlye iThis may Rsrinjaddisionéeor in place

of the control of the FFUs 204, 304 descri bed above.

phthelsontrelaad ¢he REUsi2e4, 304 tdesaniped abeve. frothisoraee the usorrsettings are

of: the fan filter units 204/ 304, air shower system

&r&nelonirlodé ofy the fanfige NS 264/304miGAOwet 4,3k 618, SUBdiAM

622, alarm system 624, security system 626,

hRAR&HANYE R1&GR B0 Alghsi) R 482 |
syg?%rm GSOﬁtan anyg ot Efsr@degl r e%érggysg\gaﬁgpgg&%}é%yé%m 626,

@e%ép rqtdte COR gp%y@te gf8 G2 'Ho(x%on?%?%/st rr?‘%(@%éd any other desrred or

0 con an air “showe
shower s st% 618 serves as a control gateway to the
SOMIGS a clean room It serves to renove
partlcles from people and material entering the clean
room In a large clean room where there nmay be a
relatively |arge nunber of air showers 618 such as,
f or eXeanglagpldeberemrtrol fareh 1@ Magialsodemsed © @h&pl drhar shower
proper operation and control of air showers 618 is of

bySR:h 688\CEhel dir $hde/ePYiREcth b 18 k0dd dsQQUBNEd] QRAUAL toQRe clE&liness to
exanpl e, the duration of air blowing in an air shower

géﬁamorﬁ‘ Q?Sjer{'& tBEemal IIS’a?f i&6s ﬁ' r?ﬂfeg R%nl S}l Eht@ﬁﬁéthe clean

room cl eanl i ness condit e re evant setti

S D g AR oERRA P g e
%lrcg\?egg é[;gsrgg Psgﬁbéﬁr@lt@fg%%gelop a%ﬁtfocglresh%\?v%ps%l%et € proper
operation and control of air showers 618 is of importance in the overall clean room
operation. For example, the duration of air blowing in an air shower 618 may need to be
adjusted according to the clean room cleanliness conditions. The relevant setting may be
adjusted by use of a computer server or the control panels 616, with the adjustment

made depending on the result of the particle count sensor. Different air showers 618 can

be programmed to operate differently depending on the usage pattern of the air showers

618.

The control panels 616 may provide sufficient flexibility, and safety net, for the
overall control and monitoring of the air shower system 618, with the operation being as

described above.
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be progranmed to operate differently depending on the
usage pattern of the air showers 20 618. The contro
panel s 616 nay provide sufficient flexibility, and
safety net, for the overall control and nonitoring of
the air shower system 618, w §f the operation being as
descri bed above. 12 The control panels 616 may al so
be used to also control building nanagenent systens
620 such as, for exanple, lighting 622, alarnms 624

i ncl ydi n rticl ount and c|imte control .
,gu ar n‘&?’? Sl oaesly ?%Q?m@yé%ser?g ue%{st.o A RGP Eling pagagement
such as lighting 5 622, alarm 624 and security systens
syt @2biuck as,doneyample dightng 622, abfrms (924 Hinrludinggparticle count and
managenent system 620. This provides an efficient and
efifneetcouovaynish and Ra@eity sysiems&26v Badding Byrviceks Bach d3dighting
control panels 616 it is possible to provide a

b el b BymdeB iy sydidis e2¢irlokies Q&ﬁtf&led%@?aﬂ of the building
nmoni toring of the various conponents under the

e s STRARRIR g YRV Rk o Blichy B etroctle Byt npifage such
robl em of .each conponen 22, 624, 626 aperatin

SO rS B TERE ROTRURATHT EXG FahPor Bl RaToNaRp el sptgm for

done by utiljizing the protocol converter feature as .

Heerdle@nipbang, mamtaringth dheoyasious pmporeats wirdgr e buiding

BMS 620, the operation of the various services can

stanhgentpat st OBMA”) 620 he manner descri bed above. As

such, and upon restoration of the BMS 620, al

changes can be automatically updated to the system

The control panels 616 may al so be connected to and

contr gl st th&BRRFADIMES 616, it is possible to resolve the problem of each

component 622, 624, 626 operating under a different communication protocol. This can

be done by utilizing the protocol converter feature as described above.

In the event of a failure of the BMS 620, the operation of the various services
can still be controlled in the manner described above. As such, and upon restoration of

the BMS 620, all changes can be automatically updated to the system.

The control panels 616 may also be connected to and control the temperature
628 and air flow monitoring and/or control system 630. Temperature and air flow are
some of the most crucial factors in a clean room system as the products being
manufacture in a clean room are generally sensitive to temperature change. Any
products produced outside the allowable temperature range may be rendered useless, or

may have to be scrapped. By using the control panels 616 to control the temperature
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20 628 and air flow nonitoring and/or control system
630. Tenperature and air flow are sone of the nost
crucial factors in a clean roomsystem as the products
being manufacture in a clean roomare generally
sensitive to tenperature changg. Any products
produced outside the all owabl e tenperature range may

be rendere sel es or have to be.scr ed.

et SPTEER LA HaneheeB oD Beftentrt § RabAcon of e control
tenperature 13 control systent628 and air flow system
83T, ths COREOIRABALS 03P can Awiimg ike fugatigr ofienitasingrtenperature and
server, the control panels 616 can assune the function

oir flowninttbe clagn toempandatllovemamehl onautofmbtwadjnstiest tolaehieve the
room and al | ow manual or automatic adjustnent to

axfoirey parahieterd. edpddtety @it anfjearas deddpidad aisowsoul d happen

as descri bed above. 5 Wil st there has been descri bed

in the foregoing description preferred enbodinents of
the present invention, it will be understood by those
skill J.n.the t I cqpcerned that .man

vari ad Sl has EFT BRERR RARE R Otnd 08ke PR arsterss

oper ati on be made wi.thout departing fromthe, _
5&5@@.‘1}6“}5&7% PrEPENL Fyephiat toyillperundersiaod yiaessiskilieddn the
prior art system 102 interior 104 FFU 105 ceiling 15
teghnalpgy eenspingd &has many veBateons ér lepilpoflepignogongirection and/or
control system 203 master notor controller 204 FFU
graapor2éy bé-bhade twidholat departing from the present invention.

List of Reference Numerals

100  prior art system 102 interior

104 FFU 105  ceiling

106  air supply system 108  exterior

200  prior art control system 203  master motor controller
204  FFU group 206  FFU network
208 interface 210 server

212 client terminal 214  server network
300  control system 304 FFU

306 FFU network 308 interface

310  server 312 client terminal
314  server network 316  control panel

400  processor 402 LCD touch screen
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208 interface 210 server 212 client term nal 214
server network 20 300 control system 304 FFU 306 FFU
network 308 interface 310 server 312 client term na
314 server network 316 control panel 400 processor 402
LCD touch screen 14 404 nenoky 406 server network
interface 408 FFU network interface 410 PCC sl ot 412
PCC 414 power supply 500 met ho f operation 50
éégmmrrﬂe X¥Yon test step 5 504q8§ncﬁ$rgﬁﬁ%eé¥vpgﬁf“éff€ﬁe
ggg Ig@@l conknol test step 508 conversion step 510
al et wPrkdpiepfae 2 | ocal sédPi ndC Ept 514
backwar ds synchroni sation step 606 network 610 server
612 cPCént terminal 614 server 4hét wpoked9ippls contro
panel 618 air shower system 620 buil di ng managenent
S0Gt eme@id dfiophiatiog Ssystem 62402l acomsydicios &6t step
security system 628 tenperature control system 630 air

5oow §yrRhRiRisafide sepher system 506  Jocal control test step

508  conversion step 510  local control step

512 local setting step 514  backwards synchronisation step
606  network 610  server

612  client terminal 614  server network

616  control panel 618  air shower system

620  building management system 622  lighting system

624  alarm system 626  security system

628  temperature control system 630  air flow system

632  other system
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15 CLAIMS 1. An interface between a server and at
| east one operational systemfor a clean room the
interface conprising: 5 a nmenory configured to store a
copy of control settings froma control signal sent
fromthe server to the at |eagé one operationa
system and a processor configured to send a contro
LOpALkct O the at | east one operational system based
%H”Qﬁgsstored copy of the control settings, if a
predeterm ned condition is net. 10 2. The interface
as clainmed in claim1 further conprising a user
interface configured to receive user settings; and
tthe pAadatstfece hbesweemd seguaradd ablegss mde aperenonad ystem dored clean
to the at | east one operational system based on at
reas tthe imeeréidce comerisingr ed copy of the control
settings, and the user settings. 15 3. The interface

as cl ginf@gbryRoffigira & st%%&%b? of Béatfdl sétﬁ fro& control signal

operational "system is at |eaSt one selectied fromt

U RYRFHASE S &qh@gt left BhyF@érht'i(ynaP%ys il ! Ler unit s

an alr shower sys SySt em
l'ighti te _
t oo AR ST it el Sfenet oSy EX%es e operational

system 20 4. The interface as clained in claim 2,

SFsre baseding the epredeopy afdhespatrlsettiags. ibagredeisamined condition is
selected fromthe group consisting of: a plurality of

et filter units, an air shower

2. The interface as claimed in claim | further comprising a user interface
configured to receive user settings; and the processor is configured to send a control
signal to the at least one operational system based on at least one of: the stored copy of

the control settings, and the user settings.

3. The interface as claimed in claim 2, wherein the at least one operational system
is at least one selected from the group consisting of: a plurality of fan filter units, an air
shower system, building management system, lighting system, alarm system, security

system, temperature control system, and air flow control system.

4. The interface as claimed in claim 2, wherein the user settings are for at least one
selected from the group consisting of: a plurality of fan filter units, an air shower
system, building management system, lighting system, alarm system, security system,

temperature control system, and air flow control system.
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system buil di ng managenent system [|ighting system
al arm system security system tenperature contro
system and air flow control system 16 5. The
interface as clainmed in claim4, wherein the user
settings are for one selecteggfromthe group
consisting of: a single fan filter unit, a |lesser
lurality of fan  fil units, a. rou of fan filter
En. tsﬂsﬁﬁefs“ﬁ@aﬂffw Rrsdigh bt e Bl il Sne
. An interface between a server and at |east one
&J%qi%f{ fremdhe grrupernsigingpict saale famBeromitaa desserplyraliey, of fan
the interface conprising: a user interface configured
fiber wisi ¥ groupof faefiltérmgys, aad mpiuralityod rghdoups rof dant faltes tupite
control settings receivable. froma server; and a
processor configured to send a control signal to the
at | east one operational 10 system based on at | east

gne ofn ihBFa& R COYVRland 8 feh PR og&‘%&ﬂﬂf s%‘t"@ﬁ for 3 clean

settings, if a predetermned conditi IS net.

IrJ&r%Ié?‘&% Por% ﬁu‘e'ﬁt?rf*a& 'n?;ir[ﬂ 3. Wherein the at |east

opera onal’ east one selected from

the gro %’ |st|§§ a pluralltY of fan filter
uni ts? ‘%ﬁef acejGonfigured r[O EFEMVEMCGIU"EP ng managenent
system |ighting system alarmsystem security

syst emmeangfpepafigired Woyere spntsglseings eqeivable ffompgserver; and
control system 8. The interface as clained in claim

6, whepecassoheonfgguredstotsendgsorirad sfgnal tatthd atdedst omeoperational
sel ected fromthe group consisting of: a plurality of

Eyeerh bhde@lonWnidast onddofahé s®RWRINtrdDsetiyifds SARd thelidedisétings, if a
managenent system |ighting system alarm system

?§gakhﬁme§g§&ﬁp@nBQQgperature control system and air
[ ow control system 17

7. The interface as claimed in claim 6, wherein the at least one operational system
is at least one selected from the group consisting of: a plurality of fan filter units, an air
shower system, building management system, lighting system, alarm system, security

system, temperature control system, and air flow control system.

8. The interface as claimed in claim 6, wherein the user settings are for at least one
selected from the group consisting of: a plurality of fan filter units, an air shower
system, building management system, lighting system, alarm system, security system,

temperature control system, and air flow control system.
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9. The interface as clainmed in claim8, wherein the
user settings are for one selected fromthe group
consisting of: a single fan filter unit, a | esser
plurality of fan filter units, a group of fan filter
units, and a plurality of groyps of fan filter units.
5 10. The interface as clained in any one of clains 4,

wh t filter unit
9 anduetiteTe s kREPELH St Fhessin Bkl %ﬁ?@ﬂg%”a're For Sné
consisting of: as single fan filter units group of

pedeeted frpRrthe gfoup consigting qf) ypiagledyn Bhergwua%eswr pygality of fan
filter units. 11. The interface as clained in any one
Giterymisne g@up of fan fildrenis,rant helprkyetf grorpsef fanifiiter units.
condition relates to a conmunication failure between

the server and the interface. 12. The interface as
claimed in any of clains 2 to 10, wherein the

PO edetrgE (Histefe a6 Rethed f?lnan@%n@to?élahﬂs Jl Qﬁ@rj 8, Gk R theflurality of
the interface being enab he interface as

?Analiilf@%nltpar%%yragéedt 1“% rﬁ!m %9 9 é&iqec{:%rgljn@? %Pﬁ'ﬂﬁ %Srll%rl]stlt aeof as single

ure

r ot.ocol and wher rocessor is further
1o i Brzst o ot bplugl Gnal EipGnet e fler unis.
server to a control signal having a second protocol
20 14. The interface as clained in claim213 further
conprising a port configured to receive a protoco
t bnveiTheinterfate wh elagned intenypme o6 clalme? ny 80, tvetterdis tHequredetermined
converting the first protocol to the second protocol.

d&hditlén relHi® th AlcBnAiRcation FAiRirdBEtwieBn BRYseBREaRt the limbfBee.
2 to 14, wherein the user interface conprises a touch

screen. 16. The interface as clained in any one of
clains 1 to 15, wherein the nenory is 5 connected to

tl@.e PTRE ftetPlee as claimed in any of claims 2 to 10, wherein the predetermined

condition relates to local control at the interface being enabled.

13.  The interface as claimed in any of the preceding claims, wherein the control
signal is configured to operate in a first protocol and wherein the processor is further
configured to convert the control signal from the server to a control signal having a

second protocol.

14.  The interface as claimed in claim 13 further comprising a port configured to
receive a protocol converter and wherein the protocol converter is for converting the

first protocol to the second protocol.
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17. A control systemfor at |east one operationa
systemof a clean room the control system conprising
at | east one interface as clained in any one of clains
1to 16. 10 18. A control systemas clained in claim
17, wherein there is a pluralijgy of interfaces. 19. A
control systemas clained in claim 18, wherein the

uralit nte faces are | acated,be n t.h :
B3y v er S M BEER Bliiong EEBROR LT 1 LG ERS Bpcusspinterface
A control systemas clained in claim16 or claim 17,
GPEPRICH AN C9®Bast one operational systemis
operatively connectable to the plurality of interfaces
by an operational system network. 20 21. A contro
systemas clained in claim20, wherein the interface
flar t h@he tmegfadese slaided I @iy anetoflolakng Dtet $,acterdifthe memory is
receiving the control signal and the control settings,
8bithedred & BP0 MO Kk i nterface connectable to the
operational systemnetwork. 19 22. A control system
as clained in any one of clains 17 to 21, wherein the
stored copy of the control signals are a copy of the

recei ved con rol . signals. cont r.ol stem as

7o bR st lers e oparafgiad Sysighar a.cl?ai4 oA control
5 settings override the control settings. 24
SYSHRM 6PMBLIENS A I§3st Op@inerdace §s slaymerhin asy o of ﬁ@lftwl tl6.
23, wherein the at |east one operational systemis at
| east one selected fromthe group consisting of: a
plurality of fan filter units, an air shower system
b8l | diangnenagesiead clainsddancldimdht whgreBythERMs a plirdltdbm
system security system tenperature control system
#hétaks flow control system

19. A control system as claimed in claim 18, wherein the plurality of interfaces are

located between the server and the at least one operational system.

20. A control system as claimed in claim 16 or claim 17, wherein the at least one
operational system is operatively connectable to the plurality of interfaces by an

operational system network.

21. A control system as claimed in claim 20, wherein the interface further comprises
a first network interface for receiving the control signal and the control settings, and a

second network interface connectable to the operational system network.
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25. A control systemas clainmed in any one of clains
17 to 23, wherein the user settings are for at | east
one selected fromthe group consisting of: a plurality
of fan filter units, an air shower system building
managenment system |ighting sygtem alarm 15 system
security system tenperature control system and air

ow control system, 26. .A control syst clai ne
PhC ) B Bt ke & HaifRed Biaty At SycIaiy SlfomY, lprelpine stored
are selected fromthe group consisting of: a single

£apy of the epntip stgnaly area ey ¢of| the kst regeiygd gamirol signaley

units, a group of fan filter units, and a plurality of
groups of fan filter units. 20

23. A control system as claimed in any one of claims 17 to 22, wherein the user

settings override the control settings.

24. A control system as claimed in any one of claims 17 to 23, wherein the at least
one operational system is at least one selected from the group consisting of: a plurality
of fan filter units, an air shower system, building management system, lighting system,

alarm system, security system, temperature control system, and air flow control system.

25. A control system as claimed in any one of claims 17 to 23, wherein the user
settings are for at least one selected from the group consisting of: a plurality of fan filter
units, an air shower system, building management system, lighting system, alarm

system, security system, temperature control system, and air flow control system.

26. A control system as claimed in claim 25, wherein the plurality of fan filter units
are selected from the group consisting of: a single fan filter unit, a lesser plurality of fan

filter units, a group of fan filter units, and a plurality of groups of fan filter units.



