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A Control System anpl an Interface Therefor TECHN CAL
o i nterface thererore and  refers parti cal ar tNMMEHIINN

t hough not exclusively, to a gontrol system and arfsoso+
interface therefor between a server and a plurality
of fan filter units for a clean roomor a clean zone.

10 BACKGROUNS® ¢antrel Systemrans aadoterfasepfberefees it is

desirable to reduce the level of airborne

ﬁ@@ﬁmcmnpmufor exanpl e, in sem conduct or
manufacturing or |aboratories it is cormmbn to use

“cl ean roons" mhere the | evel of airborne 15

con o5 0304 SHBIS I SR o Bio B4 Plforore o

eesrgi easchdny ninsligBticrexedivebp) tb4b dnttoRsysieveamped interface
by the International O ganization for Standardization

Bbrefar bahvear armeaYal 21ha Sluall ofifan diteRANIthdasa Fisan room or a

é}éélt?%ﬂg. particulate levels in clean roons and cl ean
zones. 20 An exanple of a prior art clean room 100 is
shown in Figure 1. A substantially sealed interior

Q%@Rm ded with clean air froma series of fan
("FFU's) 104 nounted on or in the ceiling
105. Each FFU 104 receives air fromthe air supply

system 106. Each FFU 104 has at |east one 25 filter to
renovi@ etaiarmaawiesturingnprosesses it iTklesirablecio ragduceethe level of

{e B TRAR R, B, SRR T ARG g o

labbtgoried e id comrhdr agalisd h@lefalﬂ roens” Nivheite ¢hé Néasli o airborne
102 is controlled by a fan. fan preferably

eRaminays ds belawar sﬁﬂpbwacnﬁa%grw iRxafmnle eFrederﬁleSmﬁiard 209E
AReIBSed By HR 0%, acyRépEdviebs slaminitratidn BREOISO 3(4644-1/2

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 (“FFU"s) 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 102 is controlled by a fan. The
fan preferably generates a laminar flow through the filter. The fan may be

driven by a variable speed AC or DC motor.

The FFUs 104 are typically operated to create a pressure in the interior
102 which is higher than the pressure of the exterior 108 and the air supply

system 106. This overpressure prevents any “dirty” air or contamination from
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The FFUs 104 are typically operated to create a
pressure in the interior 102 which is higher than the
pressure of the exterior 108 and the air supply

system 106. This overpressure prevents any "dirty" air
or contam nation from~11111 111|r

10T 1220 T H T TH 2223011 *@&000 2 outside 108 or from
the within the air supply systen1106 fromleaking in

uigide; et fpm e WAL HIRRESUPRY Y815 diom iehiieg nto the
ihfafiol O Tive HiGh&rNEHaC ré%%gﬁ%&@h@@t ﬂg‘ioﬁer-rréeﬁ?e %ﬁSnce of

many reasons a glv 04 may produce a
adméaminatipect ed ai rfl ow. The npbst common reason |s that
the filter is blocked. Wiat ever the reason, if the
required airflowis not generated the pressure in the

cl eanTHereArERYarkl %soﬁﬁwhf[@g\lﬂ,@ntﬂ'ﬁﬂqou&né y pr&i\®de a lower than
chance of contam nati on in an installation
expected Al arlheamost gemmem seassh isHbat thehBltersisthlgekash What

%JérC{HS rre%%bﬁhlfof‘h d'(i)%at %HI(%/ i§ rh@erﬂe‘?a@df I'?erﬁpéssttﬁe in the

hat™ 1'n ano or exa one redi o

el esorf oay dmmmmnea‘nsahgasusczr h|ghbechara¢enofs¢rlsrﬁanmatuon
contamnant. In that case the particul ar regi on may
require the FFUs to be switched off very quickly to

m ni 36, §H %tnr Ir%?élla@iﬁno\fvhéltéetrgé}é ark® aMAr§ HPhKerobf &FUs, the

prior art clean roomcontrol system 200 Is shown in
Hugtioe in(ene regioh ¢f-thel gwtalkatioonmeyt leel dxff@reat ettt kn another

6 a an a ciated C ver 208
B T TSR oRk Faichl BSSure T AT cufBicEPY o other
HAVIPEEAE dontanthadt. MtigatCtaNthd @’aﬂﬂldmérs ré?ghan \hay equire the
network 214. The FFUs 104 20 may be arranged in groups

ki U ta heswitshpd @ vy sluiakhy o mirimizendiskibrtign &fithe gesch
group has a gateway 208. Protocol conversion in a

gateway 208 may be required if the instructions for

t he FNexampleeofr | prioareart g:temn‘prcarm géantr@| fsystesh 2§}0 is shown in

Bolecar remEFLOBN msonieded vina st 2 08 PBA T przpciated
;Sr’@fbcol 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 groups with there being two or more FFUs in each group.
Each group has a gateway 208. Protocol conversion in a gateway 208 may be
required if the instructions for the FFUs in the relevant group are in a format or

protocol not suitable for the FFUs.

The overall pressure in the room may be set and/or monitored using the
client terminals and software loaded on the server. The software may allow the
speeds of individual FFUs to be set if desired, and the actual speed detected by
the sensor may be able to be logged. The software accordingly controls each

FFU through the network to deliver the desired performance.

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
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client termnals and software | oaded on the server.
The software nmay all ow the speeds of individual FFUs
to be set if desired, and the actual speed detected by
the sensor may be able to be | ogged. The software
accordingly controls each Y through the network to
deliver the desired performance. 30 However in the

event of a network or hardware fajlure, control of the i

qontllgr ke egeh|Fdzy. which ean peavary time icpasyming qng may result in

c,?_c'ﬂ_'{?ﬁrﬂ%atiﬁﬂ. | A4 Viideat (okaps cghtr&Qi?tarthhﬁngaq’ FERERr a group of
, I'ch can be“very tinme consum ng, and may result

fFiUs,demoaposasibleon. Al so, urgent |ocalized control of

an individual FFU, or a group of FFUs, is not

possi ble. 5 SUMWARY In general terns in a first aspect

SUMMARINt i on proposes that in a clean room contr ol

syst em each gat eway is an interface that locally i
st or €8 generablarmsi in @ difsti appechiie Mventos ifereses Hal in a clean

rig'ﬁéf c{)ﬁtﬁolf&ﬁ{%{eérﬁgagzzﬂgaﬁéwag% nqﬁﬁérﬁé%gvﬁﬂ%cawgﬁﬁé?gﬁ control

operate eac accordi ng
$dttingoodlitly ard Gysthradsesk ithnipe. cémtral ssreend This may have the

i ndependent. aspect .in a clean room co ol system each
AHANAGR: &t e LHETRCR G GheTalen@ACHHaE UapeehEMdoknie locally
ﬁﬁfgcfé’éttiﬁ sthe FFUs. This nmy have the advantage that

the 1 nterface can operate each FFU according to 15

| ocal i zed user settings. In a first exenplary aspect

t here isyé)r ovi,de i nterfac? .betV\Fen a server

d
It 3 BN e PP AT forD LEeTeloTd GGy maste each

pl ur ali 8

infdriideamay GV & Doherol panBiNtbaY afleons ilGsHl @bt of ¢ FFUs. This
copy of control setti ngs froma control 20 si ?nal

adthavedhetarvasiagathat dhe irteface gpntgpesater gach FFideaccording to

LtS, 1?&9 HiHfcessor configured to send a control
lgfn'glﬁ}ad 0 t%e urality of fan filter wunits based on

the stored copy of the control settings, if a
Ilcr)1rae |(rastteerxrenrr?pqgry gsopneocl:it t’ttiweorré iissprg\%'ed an interface between a server and
a plurality of fan filter units for a clean room, the interface comprising:

a memory configured to store a copy of control settings from a control
signal sent from the server to the plurality of fan filter units; and

a processor configured to send a control signal to the plurality of fan filter
units based on the stored copy of the control settings, if a predetermined

condition is met.

The interface may further comprising a user interface configured to receive user
settings; and the processor may be configured to send a control signal to the
plurality of fan filter units based on at least one of: the stored copy of the control
settings, and the user settings. 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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25 The interface may further conprising a user
interface configured to receive user settings; and
the processor may be configured to send a contro
signal to the plurality of fan filter units based on
at |least one of: the stored cppy of the contro
settings, and the user settings. The user settings may

be for one of: a single fan filter unit, a |esser
/M?Qﬂr‘é'lngtt9 %?eﬁ%ﬂﬁj ‘P*EF'T‘EP%ﬁﬁIP%Ct tﬁe@r'&%ovjfjef’aﬁﬁ’ interface between

; d |
43bher BRI A1 900 UeR! 1030, 505 Lip zope. e
mBartace\aodmhsamgl nterface between a server and a

pl ur al Ier%(gg)itsfor a clean roomor a

cl earf Eﬁ%r intgriare ‘f‘?ﬂf'@Pf EpE S g s er

interd %@&n@@“&b REd 1t dtereetyftrdl SRt FddeEbI® fdm a server;
menory confi'gured to store control settings receivable

dntbm a server; and a processor configured to send a

cont ré’broc‘d @8 cblﬁflgﬁ‘lfrelj(?gsstenao%e:c((}’rstﬁéel gnfxé‘ma Jtile%secrqne of the fan

units ase on-at Yeast one ored contro

fitetr tunitgshassad oh hat Ieaef onsaift thegstored conpriobdettitigsi aed the user
condi ti on i s, et For, bot h aspects t he user

RRGSH ¢ Hﬁﬁﬂ%%mﬁ'aﬁ sRedgion igmgtngl e fan filter unit,

a lesser plurality of fan filter units, a group of

fan filter units, and a plurality of groups of fan

For baeth aapects, thaaisgr gsettingsymay bieafilor fonkt aft awsingle famyfillee unit, a
arran er selected fr single fan .
BEFoBEEaY o raP . Aarditn pEfn, AteS uhfcend" gluraiity o
douipa! dftfun Gite@ruMiRS TRE plaralty b? ®4n Nkt Bnitd Meay be arranged in a
predeterm ned condition may relate to a conmuni cati on

mannerr selpetegefermt Be single Jan filkerdunitee a anosipfeidan fiter units, and a
?P@to g)g o‘?ffarliﬂ o) IWigr face being enabled. 20 The

con e configured to operate in a first
protocol and the processor may be further conflgured

0 con rt th trol fromthe .serve

e Proieteignal a0g makEBiRio SoBaamISHIAD Tl Petueen the
SEver aid B int&PIBY, io% focl e@ﬁttromrtﬁé GHEAHcE BelrRfeitTed
protocol converter and wherein t

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 to receive a protocol converter and wherein the

protocol converter is for converting the first protocol to the second protocol.

The user interface may comprise a touch screen. The memory may be

connected to the processor.

According to a third exemplary aspect there is provided a control system for a

plurality of fan filter units comprising at least one interface as described above.
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protocol converter is for converting the first

protocol to the second protocol. 25 The user interface
may conprise a touch screen. The nenory may be
connected to the processor. According to a third
exenpl ary aspect there is progided a control system
for a 30 plurality of fan fifter units conprising at

| east one interface as described above. 5 There

Hrerg paviPgIa prality phindenfaeass Therdluiality af intgrfages may ay be located
t h ,

p(—{f{ijvr%%f\ﬁﬁy € r Qﬁ Iﬁ’%? Lﬁglltyttlis? fﬁﬁﬁgetluﬁ}tgffﬁgr l?r'éﬂtg{] Bsan filter

dnitst rmay hmbpsraluaglykm)rmpetahﬁe tethe plonaldy todlriterfaoes bg a fan filter

pl.ura f jnterface a fan filter _unit  networ

Gt heark: Paeh oEreReronRyr ButvaroRrise A FSF niatbiy piertace for
reBERIHPefe fcdhtral IsRfifll VA thd&omBBl settingisdMld anseddidl network
control settings, and a second network ~ Interface

iptentaset %ﬂ@qt@b@h@ then fan (fiiter unii netwerikor khe Toierest epey of the
‘?oggm égfmgnrpég%t r|8|gno§)p.89 heen%ésfei%%e@e ?&ynntggl §§ﬁalgagﬁ16 user

gptings daytdwersdetieotomes!tsettiys. 10 BRI EF DESCRI PTI ON OF
THE DRAW NGS 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 15 only preferred enbodi nents of the present
BRIERDESCRIMBON OFr THE BRAWINGSW th reference to the
acconpanying illustrative drawings. |In the draw ngs:
Figure 1 is a schematic diagramof a prior art clean

room|n drdetttat 2@ inviehtion hha%ﬁlke dilgarryeretbod gid eaday Put into
control system 20 Figure Z(b) is a block diagramo

SFachids e%f }f}g‘?%ﬂgllgﬁ%p}s bé’Bgﬁé}C e’agbyWé fo H%‘Hltatlve - example

COI’]tI‘O| ure Iagr a cont

oA tp%?e?r%fioé'rﬂbg&n{e%tégf th%xﬁ%%ﬁ{ l}ﬁvgm tﬁr(?%%scrlptlon being with

reference to the accompanying illustrative drawings.
In the drawings:
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; and

Figure 5 is a flow diagram of the operation of the interface of Figure 4.
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
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Figure 4 is a block diagramof the interface in Figure
3; and 25 Figure 5is a flow diagram of the operation
of the interface of Figure 4. DETAI LED DESCRI PTI ON
Figures 2(b) and 3 show a control system 300 for a

cl ean room according 30 to an exenpl ary emnbodi nent .
Each FFU or group of FFUs 204, 304 is 6 connected V|a
an FFU network 306 to an associated control interf

copgectedavia PRt BF Pabetvayl 398 tBean @@SQC@F%WQHKPU'"%”GCG 308.
SR A8 o a RIS EELY o ShoBriuntil s, = it
adifrids tarda pturalitysdrgreup$ 06 FFUse Esehveterfate 3&8/|sb®nnected to a

conne Q0 one O ient termnals 312 via .
SRRIor 10378 e’ PATehTube HaehB 0N of B stiels Byminats
FONVI0h ndtadet 3346. EACHEALRacBDIE8 NN haok | #1 addciated control
provi ded for each FFU, group of FFUs or groups of

318s shown in Figure 2(b). The motor controller

for each FFU 1o may have open | oop or closed | oop

control via a sensor (not shown), nmay control based on
a desA m@btﬁnhmtospemdolledé?ﬁﬁa isdpravidet foweach fifedj groip of FFUs

ressure, may be as_si I a vari abl ol t age
Sisonan of 67U AnsvinghaaNgE 200 Jh2 Mk triel R g ach FFU
Ra ﬁrﬁ%{\% BBgﬁlleQM&dgr&éHa@bE édrﬁﬂj{'e\ﬂéya dein¥Be (hbOEhown), may

uction or C drives). 15 Referring to Figure 4,
¢dndrot based|orpardgsirdenotorsipesd, dasined airdéavai or. degsired pressure,
ces or 400 is connect tq,a touch panel 402 that.
a3 b F5B1Ve Pl ieer AGiedRB e oty Widipos (e.o-

fbeQ DO URBtoPR R ImorEeripIRSesS 0arialile fieguahsp drives pfee lsdliction or
to a nenory 404. A first network interface 406
PMA& devesdata from 20 the server network 314 and/ or
ot her interfaces. A second network interface 408
connects to the FFU network 306. A port 410 is used to
conneRkefeanng 'rtmﬂ:égwbahgteabctcmtml qmoeb81 Gassbower indmRreg detail. A

diff
ClosERATIPG I ERAMSHEY dect T R g BFndRRy beegf any suiable

fARHVRlidh LBt esf ag&sple, 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, all that need be changed is the protocol
compliance card 412 for each interface 308 to maintain the system operative.

The external connections (not shown) include an Ethernet connection to the
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are connected to the processor 402 and to the protoco
converter 412. Protocol 25 conpliance card 412
perfornms all the necessary protocol conversion so the
FFUs 304 can act on the received instructions. By
havi ng a protocol conpliance ,card slot 410 and a
range of protocol conpliance cards, the one contro

anel § be us d for a, large alg% of FFUs
Ve RSEn Poti Qe HRInAtIOR M 115 ¥ UL QEpunT gnd 8 power supply
diiiri‘n%%fl@ﬁ‘tAF d\)\?e@sqgrféﬁiﬁ‘fgrs%cﬁl& Vibt lexé‘r?i?lé’%nr §Hintdrthbted power

the operatin ystem of server 310 is change
suplpl)t maay he@cnowéed tasgeplyipowedido the tortod! parm’rqanﬁance
card 412 for each interface 308 to maintain the system
operative. The external connections (not shown)

i ncl utlee apeﬂnbﬂrdfezhem@ﬁe@é 308 i§ ehdbWA irf m@r%rd/eﬂéll nRS@%ﬁe 5 In
ports for connection to the FFU groups

SR penEs RB0 GroteahdohiEs Gt G lRarbEe Sever 310. At
tﬁéqm@r% e%bé”ﬁd?fnﬁﬁﬂb%@ﬂ vﬁmﬂﬁ{e séH/@Pl?MOpgﬁt}ehek?:gtfg.toiadetermlne

rovided to s ower to contr ol
WhethepﬁneaSemercm Ct Isecomteze:téchaad S‘OBCtlcmlrsgmrmebthy Keramunication
ser contr ol

d il i i 5. node th

{85t Slogo 2025, Hhfe eV 30§ o BRI, & HyhERonSatE ooy of the
ddHtR f a8 gD Grorf OIREURE AR | 9170 Vst BeridtficafF Y&ired 1M ti¥e interface
checked to deternm ne whether the server 310 is

rmemesy ¥8d (swackiranisetionisitep 604).echeyntecdfarenmemary 404 includes a

SRt uRag St ot At G A S Bhisa{S ekl FRELER LD fpuch panel

4F7 YietalBdéhttsl test bep 506). in Siaried servdrhsntit endde &if the server
menory 404 (synchronisation step 504). The interface

ilvisy Gommected @nddlesah coptseli istRat enailediythenpratesol onverter 412
t [

(ERLE 08 copliol SFRRCIE oo hnEbedrk BHERTRR - TERAP. into

therapbpriatgeprotdcd Hier thaer WeY ngwork 806 amge R&4Band LONWORKS
(I&ocal cont.rol d?sj not enabl ed) the protocol converter
95"‘?1@'%‘0?1@8& the control signals fromthe server

network protocol e.g.: TCP/IP, into the appropriate
protocol for the FFU network 306 e.g.: RS485 or
LoNvwadRieemmidpigatier ivoth Hegenes)310 is taskiemapytreasomi ehif local

%cgﬁ O?Q% e?‘f?bﬁé'ogblpé%l! &?rﬁ)tgé{ﬂfn e | W%er'agﬁct‘éﬁf 'h%cﬁlrocgsgor 400
genperatesethe dontradsigress o opbfate 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 control over the settings is
provided using the LCD touch panel 402 so that a user can override the control
settings. For example a user can vary the settings for a specific FFU, groups of
FFUs or the entire clean room (local setting step 512). The signal provided to
the FFU network 306 will include an address for the FFU or FFU group and the
desired setting for that address. When the server 310 is again connected, or
local control cancelled, a synchronised copy of the control settings from the
interface memory 404 is periodically stored in the server 310 (backwards

synchronisation step 514). Therefore, in case of an interface hardware failure
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generates the control signals to operate the FFUs 304
fromthe settings stored in the interface nenory 404
(local control step 510). Initially these settings are
the | ast stored synchroni sed settings as received from
the server 310 before |ocal gontrol commenced.
However, conplete control over the settings is 25

provi ded using the LCD touch panel 402 _so that a us
UaR SRR NARIWHE tIHES e %%tflgg%_dg{.th%foﬁogk SETpTURLY or the
iﬁ?é’?fa\é@ri«}OBR Rl BeIHdRES-UPh the SRR 166G ahd WIPHESHfost.

FFUs or the entire clean room (local setting step

512). The signal provided to the FFU network 306 wil |

desi r 3P T T Ben8l 402 Suar KeCloctled & ALY 18R Bty clear
flodnRgand raapnes teemnetfed3® Ithe ahtetfrbr 808 caace! wiesld & wireless

synchr.oni sed copy of the contral settings fromthe,
fannectiage ltnallayys, easy adé.U§3mqnédqfdaﬁ|qp%r@gm@ch'w yHein the clean
er ; s :

SRS BiRSEEARE oty fE RHARGE dhp Xherafi pb at thg contro
ona asdrihen depadatehe védfyl theechargessiat thengjeaf gbbmerThis may be
%%§n1 he server 310 o tqg interfaﬁe 30?% {4II pe

Kleduring Panstetion @ theadgen sReandNGR Rart gt theeClFgeroom may
J& Bnb&ldoiy Estingnild doHmidok ant A8&ceftrat rodmy id A6Elda@, in the
In theclean 57 room and may be connected to the
evandof a0egBualized probigmear ethevisel asskequired s steasiiad. | t
all ows easy adjustnent of the operating point within
the clean room This elimnates the need to change
the operatjn oint at the control, room and then
Separ Rl ngg Pds Berd dasdingl fr e e ABSuimlommreLerred
naé be useful during_constrqction of the clean room
embadiments of thenprasesainveotien.rhyillilke yedenstracdyby thpse skilled in
testing and commi ssion and the control roomis not
theddghnalngy kencernedtthaf many egriatiend inatetpilof degigorconstruction
otherwi se as required or desired. Wilst there has
aedyor dpecitiohatay betrhadé withoot depattiag fiopt trenpieseheinvedtion.
enbodi ments of the present invention, it will be
understood by those skilled in 15 the technol ogy
concerned that many variations in details of design,
construction and/ or operation may be nade w thout
departing fromthe present invention. 9
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100 prior art system 102 interior 104 FFU 105
ceiling 5 106 air supply system 108 exterior 200
prior art control system 203 master notor controller
204 FFU group 10 206 FFU network 208 interface 210
server 212 client term nal 4 server network 15 300
control system 304 FFU 306 U network 308 interface
310 server 20 312 client termnal 314 server network
R SELeYSam2 LCD touch screen 404 nenory 25 406
W&t vepteii@f wor k i nterface 408 FFU network interface

W Add)sl ot 412 PCC
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

400 processor

402 LCD touch screen

404 memory

406 server network interface
408 FFU network interface
410 PCC slot

412 PCC

414  power supply

500 method of operation
502 communication test step
504 synchronisation step
506 local control test step
508 conversion step

510 local control step

512 local setting step

514 backwards synchronisation step
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414 power supply 30 500 nethod of operation 502
comruni cation test step 504 synchronisation step 506
| ocal control test step 508 conversion step 35 510
| ocal control step 512 local setting step 514
backwar ds synchroni sation stg g 10 CLAIMS 1. An
i nterface between a server a plurality of fan
filter units for a clean roon] the interface

Psing: 5 a menmory configured to store a copy of
control settings froma control signal sent fromthe
server to the plurality of fan filter units; and a
Pr ocdysimterfacd bgiwesth & sesemching & phtrality fifgmdiltet onithéor a clean
rglur%B Rﬁ gf fan filter wunits based on the stored

T RO RPTEMSEEt ti ngs, if a predeternined

Condlé Infdbsy B&‘iﬁgulr@d 3o stbR bNédpyf 8CEomPolCartingsl fion a control
claiml1 further nprising a user interface

sionalisgot éran"t tb‘erf@fé@'\/@ theqlurabity ofrige filtahdnitsieansk ocessor
S | . .
o or 3 PSP4GB b RRTER o ohRTe Bl oL Bpragpgof an fer

wrfits bb@ed samrtleel stopsd @bpyhef tentooatrok ekttinggs ,if @angrédetermined
user settings. 15 3. The interface as clained in claim
oONdlisy i§iMet he user settings are for one sel ected
fromthe group consisting of: a single fan filter

unit, a lesser plurality of fan filter units, a group

af f abhd intedaceirast slainaed im geior 4l futtheotogwuising efudearinterface
filter nits.. : ‘ . ,

conflgured to' recsive user settings; and the processor is configured to send a
control signal to the plurality of fan filter units 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 user settings are for one
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.

4, An interface between a server and a plurality of fan filter units for a clean
room or a clean zone, the interface comprising:

a user interface configured to receive user settings;

a memory configured to store control settings receivable from a server;
and

a processor configured to send a control signal to at least one of the fan
filter units based on at least one of: the stored control settings, and the user

settings, if a predetermined condition is met.

5. The interface as claimed in claim 2 or claim 4, wherein the user settings

are for one selected from the group consisting of: a single fan filter unit, a lesser
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20 4. An interface between a server and a plurality of
fan filter units for a clean roomor a clean zone,
the interface conprising: a user interface configured
to receive user settings; a nenory configured to store
control settings receivable froma server; 25 and a
processor configured to send a control signal to at
| east one of the fan filter units based on at | east
Riwialityr of feneliltar ginilg. adareppiof den filtagunitamnd Adly@dty of groups of
faﬁqmbpgﬁﬂ if a predetermned condition is met. 30 5.

e |nter ace as clainmed in claim2 or claimd4,
wherei n the user settings are for one selected from

essgf tl)’te n‘??lr %%: %Sfi 'R Qﬂyfq %téré%pms{tl t gr a’?‘m t'héﬁe plurality

dreranfildet @itd HreSarraifbRinPh Uhahndryséctat Grdh tak grbaﬂ consrstlng
filter units. 6. The interface as clainmed in any

fo ag [stights fap filteraniteh araspup chéampfiltgrainitsy and %P'Uf%{ﬁy of groups of
f%h fﬁtSFuHi’t]stS are arranged in a manner selected from

e group consisting of: as single fan filter units,
a group of fan filter units, and a plurality of groups

any oﬂge grlﬁtlet |agpﬁglstsi@|gr7%j T&f@l}yglto,%reia eclz;ilarscbalto 0, wprereln the

& E@rﬁrﬁameanaaﬁaﬁlréra% f&b%ﬂ%nhﬁrc@tr&ﬁmméoﬁt\rv@@nr the server

ure between the server and the interface .
antt thefintsefae. cl ai ned in any of clains 2 to 6, wherein
the predeterm ned condition relates to |ocal control
at the interface being enabled. 15 9. The interface

@s clahdregtéracnyaf clhiffedriaC @@Rynaf CLRIMS, 2Wher 6] whérein the
control signal is configured to operate in a first

rpﬂedetﬁfmln gongditier relatasdo lwaj@@%'@rat tefipieriase being enabled.
configured to convert the control signal fromthe

server to a control signal having a second protocol.

9. 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.

10. The interface as claimed in claim 8 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.

11.  The interface as claimed in any one of claims 2 to 10, wherein the user

interface comprises a touch screen.

12.  The interface as claimed in any one of claims 1 to 11, wherein the

memory is connected to the processor.

13. A control system for a plurality of fan filter units comprising at least one

interface as claimed in any one of claims 1 to 12.



10

15

20

20 10. .The interface as clainmed in claim8 further
conprising a port configured to receive a protoco
converter and wherein the protocol converter is for
converting the first protocol to the second protocol.
25 11. The interface as claiqu in any one of clains 2
to 10, wherein the user interface conprises a touch
screen. 12. The interface as clainmed in any one of
claims 1 to 11, wherein the nenory is connected to
4he 9( %%ﬁﬁépﬁysté% 33 cléhrfé‘?j"fnr85|n§y1%t &Rdrehn ?hé?le%aé blu¥ality of
units conprising at |east one 1nterface
|m$ﬂhba&ned in any one of clains 1 to 12. 12 14. A
control systemas clainmed in claim13, wherein there
is a plurality of interfaces. 5 15. A control system

5 ClRI &Rfrdi Nsgdtahmakd clahrdein difien plalr %\}Hetrdlnoﬁhe plurality of
interfaces are | ocated between the server and

iptenfeges @ye kicates befwaas thersarver ang the plorality, pf fa%fult%tﬁ%ts

claimed in claim14 or claim15, wherein the plurality

of fan filter units are operatively connectable to the

18.ur aA icbyltrolf systi¢rardsaclasnéyy iraclailo 14eor dlaint ¢6, whietein the piurality
17. A contrqgl systemas claimed in.c

16
QrieP ditsr i HecomeratveliiOnBRCERIs i ol dh Merfices by a

fgﬁtfy@;cbn;tﬂgg,p&@ce for receiving the control signal and
the control settings, and a second network interface

connect abl e to the fan filter unit 15 network. 18. A

ntr | aied in_an of cl ai 1 0
F6 R acitil Skt s edheh o dieh a6, Sineref TR yhleddee furtner
@rBpriseEOBY fifst rﬁétﬁlolrlaﬁhtefri%@:@fb@dre@@f\l'ir’fgﬂthélcgﬁﬂkﬂ sig?dl and the
19. A control systemas clained in any one of clains

ceatich sedingahand iarpecrad nedwerksistarfasgscannectabie te the fan filter unit
SARLRe!l settings.

18. A control system as claimed in any one of claims 13 to 17, wherein the

stored copy of the control signals are a copy of the last received control signals.

19. A control system as claimed in any one of claims 13 to 18, wherein the

user settings override the control settings.



