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bbb il *159159* - A Control System and an
Interface Therefor TECHNICAL FIELD 5 This—navention

relates to a control system and an |nterface her ef ore
and refers particularly, though not exclus MIMW’ m
control systemand an interface therefor I
server and at | east one operalional systemfor arselbean
roomor a clean zone. BACKGROUND 10 In certain

manuf act uri ng pAdCagseSSyistem and aailntbface Therefdrice t he
| evel of airborne containnments. For exanple, in

sem conduct or manufacturing or |aboratories it is
conmon to use "clean roons” where the |evel of

N i nants is below a strict standard. For
Zganpll}e@gjmqﬁ St andard 209E devel oped by the U. S.

General Services 15 Adninistration and | SO 14644-1/2
devel oped by the International O ganization for

St andardi zati.on establish standard cl asses of air
cl eanf s #uention reiéﬁ?ﬂd@ Arfenpak $ysten) anden ipterfaessthesefore apg refers
roons and cl ean zones. An exanple of a prior art clean
pastenlartyo thayigh moterdlysivalytie e controd sysitratand ah dnterfacealerefor
sealed interior 102 is provided with clean air froma
stweasa sdrvdrand kit lebtlonel Dpérati¢rial bidsem forQdcl eanuBbRr @rcléah zone.
in the ceiling 105. Each FFU 104 receives air fromthe
air supply system 106. Each FFU 104 has at |east one
filter to renove contam nants fromthe air. The

&t e, for exanple a H gh Efficiency
%}ém Cll} at eﬁAi r (HEPA) filter and/or

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
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
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
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Utra Low Penetration Air (ULPA) filter. The fl ow
through the filter into the interior
Frerrer/ree/eee/7veer/rerrererer/reerrrr *Goo0n2 2

102 is controlled by a fan. The fan preferably
generates a lamnar flow through the filter. The fan
may be driven by a variable sgeed AC or DC notor. The
FFUs 104 are typically operatéd to create a pressure
in the interior 102 5 which is higher than the

P02eis sonteol el HyleefanXTler fan Iprefélﬁb]azrgénéﬂaﬁes ai laimmapﬁbw thysplke the
106. This overpressure prevents any "dirty" air or
£RG! akeTat @y bé aﬁverpl%y 8 vateablOGepd Al SMDERLotom thin the
air supply system1 fromleaking into the interior
102. The higher the pressure difference, the lower is
the chance of contam nation. 10 There are many reasons

L, R L T R R SR T

bl ocked. What ever the reason, if the requi
which ioleher than the eressuse of therf:éteﬁwéé%a@i the aerrf@pahyéaﬁem 106. This

room may drop. That nmeans there is a higher chance of

e smrassurestrevmts afy “Airsyd’, aif or cntanisatidn @ omtsidect(8 drfeme the
are a large nunber of FFUs, the situation in one
withlinahe gif supply syR&nall d@frbdneakayg ko thefiherient 0. Tht haithet the
anot her region. For exanple, one region may suffer

preQird fekeh B thfowdr Bafe Oanel BEEorRIARARGET | C
contamnant. In that case the particular region my

require the FFUs to be switched off very quickly to
mnimze distribution of the gas. 20 An exanple of a

riorart clean roomc ntr I 200 is, sho in
EI ggr"gl?ere are many reasons w y a g?ven FSLS ?691 may produce a\imwer than
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 wheré 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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2(a). Each FFU 104 is connected via a network 206 and

an associ ated protocol converter/gateway 208 to a
server 210. The server 210 in turn maybe 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 group has a
gateway 208. Protocol conver8ion in a gateway 208 may
be required if the instructions for the FFUs in the
gelupy aith tiggrobgng tveo bhmard BFUin eath proap OE4rh giddp has a gateway
suitable for the FFUs. 5 The overall pressure in the

DO PR 0 P& NS BlsioAN A A YateWRP bR 1O Bésrbq\grehhﬁth%hhs%knons for the
termnal s and software Ioaded on the server.

GEL I R B R By A o

the sensor may be able to be Iogged The softmare
accordingly controls each FFU through the network to
deliver the desired performance. 10 However in the

event T overalbpigeyure dirthe soomianay be apt ander masiorad) usotg theelient
FFUs will be lost. The only alternative it is to
ronimalstand softwdicdpatlgd lonrthaseaverc dhe software may dlehthe 5pddds of
whi ch can be very tine consum ng, and may result in
madividunl FRUs @be £t $fdesiiédy@nd thel defal speed deodted BY thf seBsbr may be
i ndi vidual FFU, or a group of FFUs, is not possible.

B Bélo@%&io B s%ERJafeC&kél)ﬁlﬁrgP}{ 9%4?1%'&5 RFRU gh the network to

systens Of the clean roomi ng, Ut not 'mted

r bU|Id|ng managenent system |ighting
&%Vtefe%ede? rﬁer%hflem security system tenperature

control system and air flow control system SUMVARY
20 In general ternms in a first aspect the invention

proposes that in a clean room
However in the event of a network or hardware failure, control of the FFUs will

be lost. 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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control system each gateway is an interface that

| ocally stores the control settings which are
synchroni sed with the central server. This nay have

t he advantage that the interface can operate each
operational system according to the locally stored
settings. 4 1In a second independent aspect in a clean
room control system each intefface may have a contro
panel that allows |ocal control of the operationa

syst ema Seleosd mHypendamtenspdve irndviam agen tdmdol tyseem each interface
interface can operate each operational system

RE¢ BAEH Debritid] parRe &lat Z18SVI1DE4] BRErbl dTdRe operAtibndl yisfedt. This may
exenpl ary aspect there is provided an interface

l?aq}evﬁﬁ@gqv%nélgé it 1N eﬁﬁcé &ﬁ%gera?@@acﬂ B?Eﬂ{ibr?zﬂ @&stér}{scﬁzming to
or a cleanroom the Interface conprising: a nenory
Foafigured to store a copy of control settings froma
CEMZFBIUSESEHLLS sent fromthe server to the at |east

one operational system and 10 a processor configured

to send a control signal ta the at |east one

operational system based on the stored copy of the
lnonfiinsbéx esglary aggect thiereais pravidadeaniinteefdcebetwieen operiver and at least
met. The interface may further conprise a user

oret oplef adioralGystEmor @ dleh@ rdodt, ehey/ ivtet e comptisings; 15 and
the processor may be configured to send a contro

Si gnad memotEorfgut A8 stoRO] coAPEF @htr8N@ltinpé Hoeh RESRS signal
on at | east” one of: the stored copy of the contro

S8 EbAGRe <G 1o IS YS! oRYHIBRal TErALad ast one

oper ational system may east’one’of. a plurality

of fan filter units, an air shower system .building .
anagbRRRESS ey Dt fiend fyrabiel Wamal ta et stang perational
security system tenperature control system and air =
HYPisH Rased P Fhe&ﬁt/%rﬁ‘é fopy of the control settings, i a predetermined condition is

met.

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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20 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. 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 z®ne, the interface
conprising: a user interface configured to receive
Asardingtd a sgdnhd bxanpieryspect diete B preddédarsinterface betiveon a server
settings receivable froma server; and a processor
&Nt 1 &R dperatiehdl sPste@Tbf Hbledl BRA o LclbdEzdrk, the &fibrface
one operational sysStem based on at |east one of: the
é&é§ g ,control settings, and the user settings, if a
predetetrm ned condition is net. 10 For both aspects,

the at | east .one opera {onaL system.may be at | east
one of USeR MR icEPPEEred tosgety S YL SiEY 5, an ai ¢

shower system buil di ng managenent syste | ighting

syst ednemarpsanfigyeeddorstoseeqntiof setigastraesiv g sgFer; and
control system and air flow control system The user
set t i npocesayr dvafifared dmeendfa coatrsi sighad td the af ldasteome wpetafional
a lesser plurality of fan filter units, a group of
dystend bdst®on bledss on@ofl thee fpdred abnttol sekingd, @bl theQfsef @ftings, if a
filter units. The 15 plurality of fan filter units may

REJdAERARAED iR ifRRNer selected from as single fan
filter units, a group of fan filter units, and a

plurality of groups of fan filter units. The

predeterm ned condition nmay relate to a contmuni cati on
%ailq{e betMﬁenlthe server. d the interface, or_ .
B ORI FBRET-NC Yle35hens FReEIHORBLSYSEMG 2L RG Bl Igest 0apofpeplurality
control signal may be configured to operate in a first
‘Ifrfé‘@ EHen unit§ can qqésw gyséerm, 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. 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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may be further configured to convert the contro
signal fromthe server to a control signal 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 may
be connected to the 5 processor. According to a third
texecgivead proaxpeadnvehearandivehepein thedmdtoaolomnt ertdr isfos cemverting the
for at | east one operational system conprising at
i88protdRBPtol thé 8dchbad pradseofiescri bed above. 10 There may
be a plurality of interfaces. The plurality of
interfaces may be |ocated between the server and the
at | east one operational system The at |east one
erational s stenrna be. o veI conne tabl e to th
U3 Pk fop gaSreon oY A el SBip o i Ry dh o SypBpf to the
net wor k. Each interface further nay conprlse a first
Pretst8?™k i nterface for receiving the control signa
and the control settings, and a second network
interface 15 connectable to the operational system
networ k. The stored copy of the control signals my
Aecoadiagmya éird dxemphsy aspeeethereds pvidedla cdhgoldystemifoe at least one
user settings may override the control settings. The
@Herétﬁﬁ&t sy@ﬂ%ﬁl &)‘i’l%r}%ﬁﬂg?d’i Qéasﬁcyrﬁzt IBIHABY addRes@libededsie. One
. aplurality of an [ter units, an air shower
systen1 bui | di ng nanagenent system Ilghtlng system
al arm syst em security system tenperature contro

ste and ntr I stem.. 20. For al|l
13%65%8{5& e eiftaliy’ udtlelifs fhe RIRG nfriS T Rohlogped
plurality of fan filter units, _an air_shower
lé‘-‘;}‘gf’f‘éh‘Pe BEIVPTANdgheralsant ARsePesgtianahsystemy e ﬁble§§}§tn€ Qperational
al arm system
system ma))// be operatively connectable to the plurality of interfaces by an operational

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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security system tenperature control system and air
flow control system 7 BRI EF DESCRI PTI ON OF THE
DRAW NGS In order that the invention nay be fully
understood and readily put into practical effect

t here shall now be described by way of non-limtative
exanple only preferred 5 enbodi nents of the present

i nvention, the description befng with reference to the
acconmpanying illustrative drawings. In the draw ngs:
BRIEF DHESCRIPTHONOBTHE DRAWANGS a prior art clean
room Figure 2(a) is a block diagramof a prior art
control system 10 Figure 2(b) is a block diagram of
an exenpl ary enbodi rent of an FFU notor speed

contr ol 4,8 i ' tH! fn%elﬁi(;nsmgy Bl ﬁgbyﬂdgﬁgo%g}aﬁé rl{?ad?lg:f)élﬁfﬂéo Hractical

system accordi ng to an exenp

i bl ock..di agram of, the interface in.Figure, 3; 15

it Er S oA e o D Ste T pluftil B b Preferred
interface of Figure 4; and Figure 6 is a block
embesimants rf hegueiepbinvenfionethe sesingion feing vaorefaence to the
exenpl ary enbodi ment. DETAI LED DESCRI PTION 20
Ficompanyig Blustrative3lrawimgs.a control system 300 for a

cl ean room according to an exenplary enbodi nent. Each
Infthk drawgngsup of FFUs 204, 304 is connected via an FFU

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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network 306 to an associ ated 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 8 FFUs. Each interface 308 is connected to
a server 310. The server 310 nay be connected to one
or nore client termnals 312 via a network 314. Each
interface 308 may have an as8ociated control pane
316. 5 A master notor controller 203 is provided for
EBOY Hakbinterfaue308fis édnidacted to gsedurS 10f ThEkkryeradl Oshaybe
in Figure 2(b). The notor controller for each FFU may

EBcte@REShd R Moo li&dt & RHAnd19912 ¢i@RtHeBl orki324 2 ESEN R rface 308
(not shown), may control based on a desired notor

@g?ggve ?glea%%(gc?ge@i:(gnn&)g?%%?ﬁ6,de3i red pressure, and may

s sinple as a I'able 'voltage applied to the
notor wi ndings (e.g.: for a DC notor), or nore 10
conplicated variable frequency drives (for Induction
or PMAC drives). Referring to Figure 4, the contro
panel AZnatar anapiowtioHerdBds geavided Topeach FELe geawp of 6 Ussr
connected to a touch panel 402 that nmay be of any
goipadll U asstewahin Fagyre 2¢r). Elxamptos cortrolleCrteadlt AFFU may have
panel . The processor 400 is al so connected to a nenory

dend0dp orklbdetd Sbop&inol Waiarkayok fi sHEGN); Ba¢icyBoldhatéd on a
fromthe server network 314 and/or other interfaces.

desied ﬁi%@(g%g&’éﬁﬁgsiﬂeﬁtaﬁrﬂcﬁﬁ%r A08rea PR Sarddnhy e A dimple as a

net wor port 410°is used to conhnect an

L BIEOAIBE R SRS LIS SONRLEE - 335 b DheESRbre

converter i sconne ependi ng

rotocol, of. the FFU network). Both n k. interfaces
G Sietrian savens? Grucuadintiomn.m NACERE; of ocol
converter 412. 20 Protocol conpliance card 412
perfornms all the necessary protocol conversion so the

FFUs 304 can act on the received instructions. By
havi nBefarrprgad degire é othp lcomtna @anel3d 6 is shown in more detail. A

processor 400 is connected to a touch panel 402 that may be of any suitable 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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slot 410 and a range of protocol conpliance cards, the
one control panel can be used for a |arge 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 388 to mintain the

system operative. The external connections (not shown)
alhthatickeddre chhtidedrintdie pranod cbmpliatce dahibd Defoy esdch iRB4E6e 308 to
ports for connection to the FFU groups and a power

SdRRAiY tHeosysRf dpRfative. PRVXterislRiBhiedibdls fﬁ«b@ bhdth) ihQbde an

exanpl e, an uninterrupted 5 power supp may “be
ELEHCPSA Oy PRSI 8 PO R0, 240 g anc

in Fi ur.e 5. | normal server. ,.co tro% node {he FEUs
BT SHEPIY SRR P BYM PR AN U 6 ogexpgple, an uninferrupted
interface 308, conmmunication with the server 310 is
ROYEREIHRP LY oA be Previled ip symidy pewier to theseonirel paeh 31 4. s
connected and functioning correctly (comruni cation
test step 502). If the server 310 is connected, a
synchroni sed copy of the control settings fromthe

ser veThadgeratiomh qfekid @ekrfaat B8 Btsho@d im hokd@ethiNirEFilgaRes. In
menory 404 (synchronisation step 504). The interface

HOHIRI YertiQ4oh 6l HEESthe FFeQi3ok Gfe ShnBbilEdbMIRIBREr 910."RF the
| ocal control is enabled fromthe LCD touch panel 402

i%e?%r@% P@@%Bﬁr#gﬂdaéﬁ%ﬁm ?&h&ﬂhé Qe er éé?dygﬁ&ﬁéd fode eeréﬁréen\ahether the

con e server I's”connecté

| ocal,,control is n enabl ed tﬂe rotocol . converter

367 8 urendeqtrEatb Pt Giachy (RmmeHeissriggep S0). 1fthe
network protocol e.g.: TCP/IP, into the appropriate

$SFE 8B IS Foppedterth aspushierites qoP3 @6 the gntrolgsttgrzs dfom the server 310
LONWORKS (conversion step 508). 20 If communication
wipetodieall yseored in the Gntefa¢egneményr4Odr(yyncbesumatiomstep 504). The

| ocal control is

interface memory 404 includes a register storing whether or not local control 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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enabl ed, local control imedi ately commences. The
processor 400 generates the control signals to

operate the FFUs 304 fromthe settings stored in the
interface nmenory 404 (local control step 510).

Initially these settings are the |ast stored

synchroni sed settings as received fromthe server 310
before local control commence®. However, conplete 10
control over the settings is provided using the LCD
totrohoypanied seftilids soprohiied asiug e IL@D towhgraneld®2tdoahat a user can
control settings. For exanple a user can vary the

SRUHANHE cbRFolRe®RLE | Fdrexamipld a @ePEHRSY t}frél%bﬁl §fdr_faespeciﬁc

entire clean room (|l ocal setting step 512). e si gna
P, 5 R L A 5 2 g

settin the erver 3 in

eramsé ot T R B R i S L RO e P g fpu and
of the control settings fromthe interface

Wﬁ ﬁﬁ?lgﬁdzﬁemngéorp@ati address Whernsthe seryes 311G is @agais corpectegdgor local

(backwards synchroni sation step 514). Therefore, in

cmsrel cincelied, asprdharisedanpyaf thefcantrolrsettings fosethe énterface

hardware failure, the settings (either fromthe

memvsr 480 periodibatlyi sidred froe sé&®8) 3 M (bhckirardagelirod 3atidh step

the 10 other location and will not be lost. The LCD

sepychrmeRngt, i Qgserﬂﬂén BteltReatabdly At rAlYe bos il Q@ hatdwdrl Gailure,
cl éan room and rmay be connected to the |nterface 308

t\ﬁa @etﬂ{l#&] ﬁﬁl rﬁ{'c%\%\"tl{e Je%§ f’; tQROGES ﬁt?ﬂrac %082%]2 ﬁ-up in the

e operafing poin
Thi s g ab s the need to 15 change the

?}B%rr 9£atiog apd it ngt b4 188 cont rol 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 may be undergoing testing
and cBmni€Bitouchgradel 402 roanbe wkcated ahanydoeation in g@cbl¢animom, and
the event of a regionalized problem or otherw se as
ey bé t@theoted tetielift@rface 308 via a wired or wireless connection. It allows 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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20 Figure 6 shows another exenplary enbodi nent where

the control panels 616 are wused to control other
functions within the clean room or even throughout

the building. The operating systemis as described

above for each of the other functions. The other

functions include, but are not limted to: air showers
618, buil di ng managenent syst®m 620, lighting system

622, alarm system 624, security system 626,

$ystene628, uirdlovoaintol system 6§68 taathabP 8theadesired onregaired oystem 632.
system 630, and any other desired or required system

Blete ma§/I BeSePran Bed Berrad saﬂlgl‘ﬁdldldhag OIS ma9be in add1t10n to or in place
i ndi vi dual l'y. Thlggnéi be in add?tlon tg or in place P

?ff thE BEntFR S iR FrFs 3038 364 s A0 2008, {15 LhdRetle ﬁ‘&ﬁ%&tmgs are

this case the user settln S are or one or

: the fan t its. sho ste
Brigné e o1 o kB haint ALy Mo hi Bbt R 4 b B
622, al arm system 624, securit systen1626
ManIgEment TysteBbeRl: Hehting systensd ié-y algftn systeRy G2 ntecwity system 626,
system 630, and any other desired or required system
B8perafur cextantplsiemil8, @pfAbwaonialrsybtedI® Opranyd @lyswhéyalesired or
used to control an air shower 10 system 618. The air
hoined sySieat 63D.618 serves as a control gateway to the
cleanliness to a clean room It serves to renove
particles from people and material entering the clean
room In a large clean room where there may be a

rel at i—‘é’reéx?im&)ﬁ% ﬂ}% J&H %mglf6 %lzyga)é gl?c? é‘%ﬁ?edqg' %glirgbq Ia{x AR shower

for exanple ower s
on and of air Tgomer

e er at cont.r OL
BB L dBE AR shRer Vom0 ioeues o5 Boncid B8fpxcy the TagBiness to
exanpl e, the duration of air b|OMAnq in an air shower
BIgAHENPTTH Hleiertes thEemaygiPasicaes fre Bpelnand watenal ety the clean
room cl eanliness conditions. The rel evant setting nay
foem. &up lasgededyroons whkreathersrmat ber a watively langetnbmber of air
control panels 616, with the adjustnent
showers 618 such as, for example, between 10 and 20 air showers 618, the 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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made depending on the result of the particle count
sensor. Different air showers 618 can be progranmed
to operate differently depending on the usage pattern
of the air showers 20 618. The control panels 616 nay
provide sufficient flexibility, and safety net, for
the overall control and nonitoring of the air shower
system 618, with the operatiol? being as described
above. 12 The control panels 616 may al so be used to
al so control building managenent systens 620 such as,
for exanple, lighting 622, alarms 624 (including

parti ¢h@c&m¢mbam1azﬁm & b6 Q8ddrt6 lalsd! Bh#FSD buildiiE management
security systens 626. | di ng services such as

%}}fsgsms' 4% s%c@%z ’f%)ﬁéx@fn %éht?ﬂktd%ﬁe gMFI‘}ig e Mﬁ&lﬁ L) ag ggﬁlcf’erc%unt and

ten contro |ng

st.em ThIS OVId s a ent. and ef
A ol st oRe SLRBu R s bR R fiehiet Fehting
ganels 616 it is possible to provide a flexible_ syst
o alafR o268 aad gEqUnSHRsteFs @ﬁcﬁrﬁeﬁm enntioled ps pagbof the .baﬁ%mg
conmponent s under the buil di ng managenent system
nagpgementHetem G290. Bhisygpviges drectlioient ald ¢ffactl e w8l & mianage such
is possible to resolve the problem of each conponent

§&2Vcesd B, usthgGhopaital pagelufiaet isspodsibfead hdvide a flexible system for
comuni cation protocol. This can be done by utilizing

ﬁl@%vﬁ’rraﬁtcgﬁt%l a‘fq@ W&ilofihg be#HeWaGiogSc ehQQﬂdébcﬁé’ Buildirg
In the event of a fallure of the B 620, the

IQ,Q&{%@[T{ ﬁpsag{en{ {J‘%I\)@“ i@@ys ser vices can stl [l be

con nner descri bed above. As such, and
upon restoration of the BMS 620, all changes can be
automatically updated to the system

By using the control panels 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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The control panels 616 may al so be connected to and
control the tenperature 20 628 and air flow
nonitoring and/ or control system 630. Tenperature and
air floware sonme of the nost crucial factors in a

cl ean room system as the products being manufacture
in a clean roomare generally sensitive to tenperature
change. Any products producetP outside the allowabl e
tenperature range may be rendered usel ess, or may

bantel spstérec Zcammipgieflow Bystera 680, inhlee event ¢ftd mpléiredtisn 61 he control

to control the tenperature 13 control systent628 and

sdriverl HHRWohSItRRERIV6 chiadshifie eheehcttdn ¢f MHiforRg tdrRperture and
the control 'server, the control panels 616 can assune

HP %WE{Q{A agarprfooﬂpmd;aqfomaﬁﬁmle&]%ﬁiﬁﬁc Qstm@'btrto fal:l(ﬁ%\(/e the
I'n the clean room and all ow manual or autonatic

adj ustment to hieve th requi red .par anet ers.

AR BB apistss e b B deBBO S v | st

t here has been described in the foregoing description
preferred enbodinents of the present invention, it

wi |l be understood by those skilled in the technol ogy
conceMialst thieret hayihagn describad ioke fonegdangaddseripfongeefiegnd
construction and/or operation nmay be nmade w t hout
epaditien of tigepredent prvestoit, itiwilléetunderstodd bl:itlsdse @killed in the
Ref erence Numerals 100 prior art system 102 interior

{RAndibY) didRemRil kiah ﬁmng QadMondid dé&i%ﬂﬁeﬁgﬁt&)ﬁbtﬁ%on and/or

exterior 200 prior art control system 203 nmaster notor
88&5&(91 rln%; be made without 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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204 FFU group 206 FFU network 208 interface 210 server
212 client term nal 214 server network 20 300 contro
system 304 FFU 306 FFU network 308 interface 310
server 312 client termnal 314 server network 316
control panel 400 processor 402 LCD touch screen 14
404 nmenory 406 server network interface 408 FFU
network interface 410 PCC sl ot 412 PCC 414 power
supply 500 net hod of operation 502 comruni cation test
41dep mbmbBA synchroni sati on st 50&r@acetwakittedice
test step 508 conversion step 510 | ocal control step

5082 | pra etk interfadeep 514 backygr dpceynshr oni sati on
step 606 network 610 server 612 client termi nal 614

@ﬁgvepceetmork 10 616 control pﬁpelvg%gégbﬁyshomer

system 620 buil di ng managenent system i ghting

P SR 2 T 028 ST Ll e e

504  synchronisation step 506  local 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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632 other system15 CLAIM5S 1. An interface between a
server and at | east one operational systemfor a clean
room the interface conprising: 5 a nenory configured
to store a copy of control settings froma contro
signal sent fromthe server to the at |east one
operational system and a processor configured to send
a control signal to the at | &t one operationa
system based on the stored copy of the contro
€rniIMR)s, if a predeterm ned conditionis net. 10 2.
The interface as clainmed in claiml further conprising
a user interface configured to receive user settings;
and the processor is configured to send a contro

15 ' g nak, {fRedtE b ?fwéeﬁ Ak 5n zﬁ%a@t b te ARh! (r?l% Fﬁ%p akan

| east one o e store copy O e Co
the. user settings. 15 3 The interface

S et t

rgg%:ﬂg’q%gaﬁcoﬂpﬂ e, vvher ein the at |east one

operational system_ is at |east one selected fromthe

gr oup?® BSTSNsEqiguEsy. to topt 4 peny afyropirok sgHings frogt a epfittad signal
an air shower system building managenent system
jenghiemnrthe seyserdertheat dgast angsiperafiosdsystemyandsy st em
tenperature control system and air flow control

Syst enpro2ésér. configuried te sdndecoagoldigmaledlthieat Rdagti oMe dperational
wherein the user settings are for at |east one

system based on the stored copy of the control settings, if a predetermined condition is

met.

2. The interface as claimed in claim 1 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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sel ected fromthe group consisting of. a plurality of
fan filter units, an air shower system building
managenment system |ighting system alarm system
security system tenperature control system and air
flow control system 16 5. The interface as cl ai ned
in claim4, wherein the user settings are for one
selected fromthe group consi®ing of. a single fan
filter unit, a lesser plurality of fan filter units,
& gr olipe oiterfan af clatreed nrvldis, 4, avhdredn fHeursed dettings iregod bixs
of fan filter units. 5 6. An interface between a

SRENQT fram dhdfrolip 36hsiNMME oPRESIALIE SRl it eMeERE pRirslit§d fan
roomor a clean zone, the interface conprising: a usSer

- aC r . r , :
g o B G Wil BB KRR oL R b 89Pn Brer g
froma server; and a processor configured to send a
control signal to the at |east one operational 10
system based on at | east one of. the stored control
Qet t | A dnterizng behreendesers angd agsast ppe epergiasgbtysier g4 clean
condition is net. 7. The interface as clained in claim
Bomprey dean 2dne, the interfisde comprisipgr at i onal system is at
| east one selected fromthe group consisting of. a
pl ur ah ugey imbrficreohtiflired toncéise usdn séttihgs; 15 shower
system buil di ng managenent system I|i1ghting system
al ar m g¥alo aci)rﬁf‘%il%d th¥%tord ¥ tRMsetliREPREAVAHI E 6RM dePler; and

system an | ow control system 8. The interface

as cl gj ' l-aj ' settings are..
7S, LB, ST E) DEal 3P LA o
of ; | yralj of fan filter units,. an air shower 20 .
SolerEnetaf phichy Shaaldenunied sRFelptingy e iy Bystaines ife
al arm system security system tenperature control
ydstemingthepnditionsis Bigt-cont rol  syst em

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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17 9. The interface as clainmed in claima8, wherein
the user settings are for one selected fromthe group
consisting of. a single fan filter unit, a |l esser
plurality of fan filter units, a group of fan filter
units, and a plurality of groups of fan filter units.

5 10. The interface as clained in any one of clains 4,
5 or 8 wherein the pluralitylof fan filter units are
arranged in a manner selected fromthe group

2.onsi Fhe imgerfake anislaghadgih elaime]) whietdietheuner seitings greofop ond
fan filter units, and a plurality of groups of fan

deldcter frétithes oa}lcorﬂ;mlng@tfeiilﬁge fﬁﬁﬁl@ér%h[fezgle'sibr?ﬁﬂal%l%ffan
of clainms 2 %- 0, wherein the predeternlne

fRadbl b a8t faﬁfﬁ%a?fg? AR BB e bR P G
claimed in any of clainms 2 to 10, wherein the
predetermned condition relates to |ocal control at

the interface belng enabl ed. 15 13. The interface as

H-ai nEle inferiess anelaimed ipaay eae phclaims 4o, ordnaherein theelurality of
control signal is configured to operate in a first

fan ditltor whitscarel amiregediim a neanpr eteetsldrom shef group eonsisting of: as single
configured to convert the control signal fromthe

e miler uiits, a gbouptofdhn Hitgnalits handi AgluralitySECEBESUTTaO AR units.
20 14. The interface as clainmed in claim213 further
conprising a port configured to receive a protoco
converter and wherein the protocol converter is for

‘_r[lg”"egﬁé {‘lﬁeé'falgg 8 éliairn%td iR" 8%8 Qnﬁsr?tos ‘v’vrlll‘érefx{ e ‘%é’dete,mmed

ace as I n an one
14, wherein the. user |nterface rlses a. to ch
%Oé‘f‘lélé’ﬁ relgies orp gorRiBicH s BT ety FRE A¢ he terface.

clains 1 to 15, wherein the nenory is

12.  The interface 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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5 connected to the processor. 17. A control systemfor
at | east one operational systemof a clean room the
control systemconprising at |east one interface as
claimed in any one of clainms | to 16. 10 18. A contro
systemas clainmed in claim 17, wherein there is a
plurality of interfaces. 19. A control system as
claimed in claim18, wherein the plurality of
interfaces are |ocated between the server and the at
L ®ast Thamtafre at tlaindd inyuay et oflaidts 2 ¥ RIQhedin theskeithterface
as claimed in claim16 or claim17, wherein the at
t&Aslise9AuchRefedhi Onal systemis operatively
connectable to the plurality of interfaces by an
operational systemnetwork. 20 21. A control system as
claimed in claim?20, wherein the interface further

nprises first.network interface for_receiving the .
[int r SPe BsgFer o5 Aairmerkinags ope T Qalrs higl S, aGrelp thedeesmery is
network interface connectable to the operationa
eqnaeetsd HethgdFacesspe 22, A control systemas clained in
any one of claims 17 to 21, wherein the stored copy
of the control signals are a copy of the last received
control signals. 23. A control systemas clainmed in

#ny oAeodfroldysiefiBfot 4t ledst 3de o?ﬂ?@tﬁcﬁiaﬂsy’sf&l o€£€leatbroom, the control
settings override the control settings. 24. A contro

SUELL RS Gh2A L bk ARY¥aL08s Qhinfddah lq'ﬁy dde b€c14iths 1 to 16.

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

i1din nagenment S i ghting syste
PéJ A contro sygtem as clasn%eé ?nngzlafm 97, whegrein¥here Ps]a plurality of

interfaces.

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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10 al arm system security system tenperature contro
system and air flow control system 25. A control
systemas clained in any one of clains 17 to 23,

wherein the user settings are for at |east one

sel ected fromthe group consisting of. a plurality of

fan filter units, an air shower system buil ding
managenment system |ighting si&tem alarm 15 system
security system tenperature control system and air

£2.0w Aamintrol systest &claidfed ikacpote af claystl@no a3, whatimehe stored
in claim25, wherein the plurality of fan filter units

a6y seheedrdl bilghals bt @pPWi tigcasirsédind Rhiroksiglangl e
fan filter unit, a lesser plurality of fan frlter

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.



