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PCT/ | EP97/ 04381 Transponder readi ng devi ce and
al so control system for . controlling the handling of

t ransponder - beari ng objects by neans of
transponder rgadislgfdevices 5 This invention concerns a $&pampeRge’
readi ng device and a control systemfor controlling the handling
and/ or processing of transponder-bearing obﬁ ects by neans of

transponder readi ng devices of this type. 10 A transponder reading

device conprising a device to transmt information between a

transponder and the transponder reading device in the frequency shift
keyi ng net hod in the high frequency range is known and is narketed
for exanple by the conpany Texas Instrurrents under the name TIRI S as
a high-frequency identifit@ e5\7ea ' D CG B3Nt i

consi sts of two conponent SQLUQHINSI Y s
transponder readi ng device w u eans of , ACHS ICES |ch is normal |y
m nut e and battery-free is obtai nable as a Read Only or a Wite-Only
ver si on andscaThizeinvention concesd atmrxswtmdmen@sg)dadcm@dcd)q:m‘ohswtenbﬁmI t into
them As soon as t tra nder 0 the readi [ e of the
ant enna of the“P} g’?g‘ﬁg'ﬁcff’ﬂ@ B‘éf{?F%E‘g qftuapg)@gfie}-éngmgxgz%gectsaﬁgﬂem&ﬂfse
fromthe readi pgndpBhder réﬁ@dd’yh@s ehdisdypavhi ch it receives fromthis, the
transponder sends back its individual answer-back code or, if it is in the
Wit e-Read version, the information stored init. It is also witten

in or back into, fRpéddenSRAREEvice compriik Nidice tAMMERR Yaformiion betwetha
transm ssi 68 bet V\een t he transponder and the transponder readi ng device

occurs i n BERAWOR{eE 30 theyrampandendeading) deyicsciadhe fequeney Sl ERpE Jet0ges
between in parfgj ﬁx‘éllﬁ% (?uené)zl%nge ﬁﬁ&lo&rﬁ%n@ is<ia%rkbdd %}l Jxaﬁsgﬁlb@xth@?&ﬁpm;h' S

process is not susce interference and can be I npl enent éd
economni cal | y. Thakas In@ummtsdg)?eremam@s TIRIS: a5 a bight frequency igniifidation gystemput

contact and t O"ﬁi@ sys@n? QSSEMaﬂ_y QBnMof’%aAolrﬂpSném}, %E}n@ﬂysthe transponder and the

15

transponder reading device with aerial. The transponder which is normally minute
and battery-free is obtainable as a Read-Only or a Write-Only version and can be
fixed to the corresponding objects or built into them. As soon as the transponder gets
into the reading range of the antenna of the transponder reading device, it receives a
20  short pulse from the reading unit. Using the energy which it receives from this, the
transponder sends back its individual answer-back code or, if it is in the Write-Read
version, the information stored in it. It is also written in or back into the transponder

via high frequency.

25
The transmission between the transponder and the transponder reading device occurs
in the frequency shift keying process with frequency changes between in particular
123.2 and 134.2 kHz in half-duplex mode. This process is not susceptible to

20 interference and can be implemented economically. This technology enables it to read

and write without contact and touch, also through non-metallic materials.
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The' readi ng distance of a transponder reading device is dependent upon the
type and sensitivity of the aerial and the size of the transponder
and can be up to 2 netres, but on average up to approxilmat hal f a
netre. The i P ince dlstance wi t hin which a transhoHEET %myébdlng
device interferes with or renders inpossibl2ze the read-out of 5 anot her
transponder reading device is generally 1.5 nmetres, but can be up to 5
metres for the sane reasons as in the case of the readi ng di stance.
Sever al transponder readi ng devices according to prior art which are
positioned in a‘hcmaﬂingeﬂstapaoéa cransponder reading mgfiordepdnéemruemaﬂedype and

si mul t aneously, but e|t n ni_sed di vidu

triggered. Sens{{l ’f’%ngﬂh qgr% anfi Eﬁes§¥en§/£‘?1’ i SP°§8"[frf‘é‘? 3 lrbg ? ?}?a'ﬁerjeﬁ e? but
avai | abl e a tr gnapsaagelp teepptoxgmaley ibalf a metre. Theitérfdroge alistaice &dthinowhich
transmt information etvve n @vtrans onder, nder

readi ng devi ce i"r‘i“"iﬂ‘?@ & & CEHPE erﬁ%?’“ﬁd"’ﬁé‘f‘ﬂb‘d“’mﬁ’sﬁﬂﬂﬁ u?ﬁn"ﬁg‘?f’? tfuency

range, and @ CoRthé? trahypon8én rmnngcmrcreqk bdeal fyhlaSNﬁélst' B\& @ be up to 5 metres
t ransponder - beari ng objects neans of transponder readi ng devi ces

of this king, foF thhpame ©asess a mttpgﬁgs‘gcgﬁ(g@rreadmg dlsf"’é‘&%h Revead\Taagrondeln pe
operated or triggf gedévk&g&k&%g B pﬁoPQx@fv&m%aﬁﬁoned i8Q confildd B@esésnha

sol ved by a transponder readi ng dévice accordi to the attach %) Cam1l

whi ch has a dethersforedetoparatedi simyliahequaiyt behmbsitﬁmasnbeasymiansimdrmandxaﬂdaltme

t ransponder ading device in the frequency shift keying process in

t he hi gh- fr(equerﬁ,gy range and a m cr o- control | er which can be operated
as part of a decentrally-operating control net wor k. The above

task is furthe e ved b troI stem for, contr I|n t he
handl | g and o Bk SEUH vaiol SERRretors o TRk pFsilsBiec) Eistoide” fRARE oyt

t ransponder 30comprésixey a’lge\d@:\/uoaﬂssmrft infbinsation rbgt»@sec artelinsgntier :{dde:hat tac hed

Claim 3, wherein tra

S adi ces are ovj ded handl i n
and/ or pr oegssP’ﬁ’&pg‘E ?@H?gaﬂ?wcar’b%@fﬁq'{lrf& i key&%ﬁ%‘ég‘iﬂ‘v{hﬁ%}‘%‘?ﬂuﬂﬂ "9

net wor k. range, and a control system for controlling the handling of transponder-bearing objects

by means of transponder reading devices of this king, in which several transponder

reading devices can be operated or triggered together in a confined space.

20 This task is solved by a transponder reading device according to the attached Claim 1,
which has a device to transmit information between a transponder and the transponder
reading device in the frequency shift keying process in the high-frequency range and a
micro-controller which can be operated as part of a decentrally-operating control

25 HCIWOI'. k.

The above task is furthermore solved by means of a control system for controlling the

handling and/or processing of transponder-bearing objects by means of transponder
30 reading devices of this king according to the attached Claim 3, wherein transponder

reading devices are provided at handling and/or processing stations and are jointly

connected to a control network.

Advantageous configurations of this invention are given in the respective subclaims.
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The advant age of thi s invention lies especially in the fact that the
transponder r devi ce according to the invention j '
wWthits own S?‘g E:Hntroller and therefore with its 6%%%1

unit. The micro-controller is, as a conponery ("node") of a control
unit, able to conmunicate with other devices of the same or similar 5
design, i.e. to exchange information. Consequently several such devices can
be operated simul taneously in the nost confined space

interfering w tRheadwntage of ﬂ“i)‘l“ﬁ%ﬁmn Heyiepecialim the facy that Mee W*H\%"Hfr 1634188 ar ¢

the identificat gé\@ceozfccér@ 3-8 the Mbention is eadqfﬁeﬁr\ﬁ&t #tOBwh Mffoobirgits PaRder
asks the other devices of the control network |ocated 10 in the V|C|n|ty

whet her these hthepsfere twithoiss own epnstohtnipn Toe miﬁmmoklng,easwemmewerwde

it itself wants A8 0, o5

operate several of £c 'Tltq?léna[sbg%n eog{hu"%tetQh?ieo\g?gggvlg%sr%%gneoués}: y | n a
confined and vedssighoiki wedccbmemfonnamn Conlserquemy feybfabmichgleviaesscanrbeent i on
s explained in _greater detail h f_pref. 8ILE ment s
by reference too‘?"ﬁ%‘e‘%\f’ 8“‘8¥ g‘vm ngngs&?c%n%ﬁg Pla%grvg ﬁjxte;‘fegng Vﬁtﬂbﬁg—’gﬂ

a first enbodi nehtr. OA dehics whinhelrappans to want to sargmeadenuﬁcatmmaemomrdfodu rrent

of this |nvent|on and 20 Fig. 3 a third, e ment of th
i nventi on mforyaEon %‘8%%8&?"‘%’%%% ?fé?fi éeémﬁﬁegaﬁlcr‘fﬂtr?lonef‘ﬂ%rﬁﬂ?&qt i on
(not shown in dgf@k bicidi@Swiether these i¥pes B BE inPY¥RAtidnast infoPmsl Blege ddvases Wihesi on
device to transmt information between a transponder and the

transponder r ealliitsgf Hay ¢ 2sSume ORGTAERS: | By thiymeaes ’él‘%ﬂ‘t‘ﬁf’? tgoperats several
normal Iy rmount eﬁl%dugp?@emzlahggiew&stsmﬁm@aﬁgyr inl Sc@RMEd 84d Ve Cryquﬂﬁ&q sphkean

obj ect or Into an object and IS a passive el ectronic conponent
which is charged by a power pul se and as a result of which can send
back its identi{ ' l NSPRP I8 Eerred
readi ng devjgC dﬁ%ﬁ%%@r@%%@éﬁ{m{%é& ?%téeg ter %%%1312‘9 %ﬂg&ﬁ 8 Hl%me

i dentifyi ng opecrabodmger&qby mfannceetndhc‘adt@ohetdodmwmgs,l inywhdch h@tsd;pwn acks,
magazi nes, boxes,

Fig. 1 a first embodiment of this invention,
Fig. 2 a second embodiment of this invention, and
20 Fig. 3 a third embodiment of this invention

The transponder reading device according to the invention (not shown in detail) has a
switching power pack, a data transmission device to transmit information between a
transponder and the transponder reading device, and an aerial. These elements are

25 normally mounted in a housing. A transponder is generally mounted on an object or
built into an object and is a passive electronic component which is charged by a power
pulse and as a result of which can send back its identification number or also data to
the transponder reading device. Transponder reading devices can be used for

30 identifying operating equipment and also to identify pallets, racks, magazines, boxes,
tanks and also tools or vehicles, for determining the position of floor and overhead
conveyors and also for process control, internal logistics or also for monitoring
movement Or rotation at great distances. The aerial can either be built into the

transponder reading device or also can be mounted on the housing of the reading



tanks and al so tools or vehicles, for determ ning the position of floor and

qverhead conveyors and al so for process control, internal |ogistics
or also for nonitoring novenent or rotation at great distances. The
aerial can either be built into the t ransponder readi ng device or

al so can be gounted on the housing of the reading 07111"
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devi ce. The readi ng di sttance between a tra#sponder and a transponder
readi ng devi ce can lie between a few centinetres and half a netre
dependi ng upon area of use. As soon as the transponder reaches the
readi ng range of the aerial, it receives a short pul se fromthe

t ransponder r éiﬁﬂFeng%B%{ﬁag’é‘g distance s%ﬁf@ﬁ%ﬂ&’éps,mﬁﬂiﬁféﬁd @drangionder rgading deyice

Read-Only or @aWVié bawekd ¥ fae b&iuaibire$ 8atRaIP R Gherle S pdrid e ipeH @teal #GRE | fisCat i on
code with t he so-received Eower or, if it eX|st§ I'n the Wlte-l§2ead

versi on, the iSPAM0HH¢ franspeRdsr sepches the rqading trangs of thenaspish dereceivesd sigrdevi ce
can be desi gnegdid & ﬁﬁth@@r’éﬂsg)bﬁ&@%hﬁ' kQUIAL that. it can read
out infornmati gn *from sever al transﬁ%ﬁ%?cg' oﬁcv%{r&ls%ﬂgerf y%ﬁe)csh.mfbisg ad The
transm ssi on [ReadiSely artreWriter@alyovedsion, axeoidst aek tits sty dwedl ddentification godbewitic e

occurs i f LfL. keyi rocess wi.th frequency changes
bet ween for e%n%lt}gcel‘;ﬁ%wgélfépgﬁéls%.‘ggﬁplfi?e‘“ "‘i%"r’f‘%u‘hf’ é‘ﬂgﬁ?@ﬁ? s&&/ﬁver
ot her frequendi &s A aanspbsder beading device sesl badekignes e a% adARtagtcud chefigasfdnWhi ch
operate with AMor.in the half-duplex 1 5 node. If the transponder exists
in the Wite- FRER! Ué’?‘%?@ﬁ,o“?f‘f‘é"‘?‘ﬁﬁ% ier@baraPaRdgrs of variop,typgs. j s al so
witten into the transponder via high frequency or is read fromit.

The transb%nd;}r readi,n qevi ce according to the invention is equipped with
a mcro- 20 BBHP‘FQS‘}‘?S&“ R BaHARORE AR H¢ tEaashoader repding,deyice qseurg

decentral | y- Qi}?ﬂlétf}eaﬁeﬂé?gﬁjhﬂlggring proce@se&rm:ﬁ!%g%én@y R ﬁe[txgéﬁlc’fﬁff' é)grﬂp?é I's

provi ded an integrated ckg_g_ e _comuni cat | protoco
comuni cat i on 13%3-£ Ao b ki inhalfduples masiewdiaweveEnpther z¢quendiesecan ladso be

m cro-control |, 8 RS B RLERSks Pt ' | € process
or controjg25 %taﬁe@%%éprqf%ata%%n prgg%_hac}g&fé %%@fl%gg% uhlréffﬁ(glpiegnit S
used to proces®wder licairapsponder exisisrif dherifritoReak edrsinyelle infoimition hentgioet r ol
network. This,jntonopdi - l cro-controll.ers.in other

t ransponder rfadairé}ifls(r)largl devﬁcgzhegﬁc:trh,%%?%?’;oé@épn\ﬁ? gghaﬁsqgeqcyc%l am(ad from ¥entral

net wor kK manager.

The transponder reading device according to the invention is equipped with a micro-
20 controller which can be operated as part or “node” of a decentrally-operating control
network. In the micro-controller is provided an integrated complete communication
protocol for communication with other units of the network. For preference the
micro-controller contains processing units of which one is used to process or control
o5  the application program and at least one further unit is used to process or control
information exchanged inside the control network. This information can come from
micro-controllers in other transponder reading devices or, for example, also from a

central network manager.

30
In the internal memory of the micro-controller are integrated data and programs for

the event-controlled operating system, the communication protocol and also a library
of a number of I/0 models. With this, any complicated ixiput/output functions can be
achieved in an application with the 1/O pins. Network variables which make possible

an event-controlled, prioritised and automatic transmitting and receiving of data form



30 « In the internal nmenory of the mcro-controller are integrated data

and programs for the event-controll ed operating system the

comuni cati on protocol and also a library of a nunber of | /0 nodels.
Wth this, any conplicated input/output functions can be achieved in.
an applicatiogg Wf,,a.glg he 1/0 pins. Network variables which nakermroxeddi e

an event-control prioritised and automatizc transmtting and receiving
of data form WD 98/ 07111
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the basis of the conmunication capacity of the mcro-controller with other

S Ot he e BRI B coniuGRR cBlchy BF BRmBEPLALIAN A 0B RGhd O

and net work funélf1 b npl e manner
or nodes can be nemmk/eﬂy\méahmufa clear separatian of mgietfam;mermii némgrm&mmmﬂahty

f ti . The t f. dat f ti
i 07 0 o ol | oSG P80 R IPIETRet Hoo Bt 68 b BVt BB anpl .

be carried out vVipaifiephe re@ainlnghetwak éRittogs. Cah €snsndidsihef dataios dhformation
wavegui des par k gaps or also via the 220 V nains installation. The

decent ral coﬁceﬁ?‘iw@ﬁp ge ‘Pﬁ?"swn@uﬁf and it remaining pris of dhanetagek @Raforiexample,
case of the ret kit dat $ih cOpel CdbiesO &eiéﬁ\ehelcafmes huﬁcaﬁnea WARBRARRNEgarin 0

bott| enecks arise. Furthernore, new units, parts, nodés or neur ons

can be added t o gaRscOTrRisOVIGR Kaevd2DPé mainsrinsiatiation Tke idacentralroaseptpR phthis
controllers of B&%oﬂ?hwéawaﬁméé’{n‘it La%érgag%?‘:ﬁe jeabf Ireguénrs%?" @ Nt to

poi nt, and t her re al so-nessages are req si nul t aneousl y
by several ¢gvi dwstion componButs nhdetlenesks hdses yEmmrpwsmesma pam;tnodcsomrs
active self-nonitorin tive

nodes and transAfYe® ré&é’ﬁg’gged té”c%? H‘Ftﬁé n%o'ﬁ mbxe”l*’ éYla"p?g %é?l ities
of application eénntollerstof anspwok&rare eadlmmﬁlmit fforafacion ﬁbﬂ@dim tb Ipeint, and

et on and g ontd S SR GBS Ba b B SRR, 2

a control syst thxftﬁmeore the s@stéhh p@dséssésga &dimb@ﬂ%umsemdéxﬁfonﬂg owkiglsi ng of

t ransponder *beari ng ects by t ransponder reagmggl devi ces
according to thé”‘PW@'éﬁ#l’é?FogPFeﬁ %cgmgdeﬁagq EARIHY Br5sagess3reen fo

exanple for silicon wafers or simlar disk-shaped objects with a | oadi ng
station 35, into which nagazines are inserted by operating personnel. The
magazi nes Prag¥eah possibalities of applicatinsnof ihe ErBspopder cendipgcdepise gesarding UgR

the cleaning sygt&fon and the control network made possible by it are shown in Figures 1 - 3.
20
Fig. 1 shows a first embodiment of this invention, namely a control system for
controiling the handling and/or processing of transponder bearing objects by means of
transponder reading devices according to the invention. Fig. 1 shows a cleaning
25  system, for example for silicon wafers or similar disk-shaped objects with a loading
station 35, into which magazines are inserted by operating personnel. The magazines
contain several silicon wafers, which are passed through the cleaning system
illustrated. On each magazine is mounted a transponder which contains the
30 identification code for each n;agazine. On the loading station 35 is mounted a
transponder reading device 33 according to the invention which identifies the
magazine and transfers the transponder identification code via a gate device 36 to a
processing unit 37. If a valid magazine is recognised, then the cleaning process will

commence.



illustrated. On each nmgazine is nounted a transponder which contains the
I denti fiicati on code for each magazine. On the |loading station 35 is nounted
da 30 transponder readi ng device 33 according to the invention which
identifies the magazi ne and transfers the transponder identification

code via a gate device 36 to a processing unit 37. If | i
magazi ne i sWR¥IGHsed, then the cleaning pgocess will P&@%ﬁf%ﬁée.
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The cl eani ng system consi sts of several acid, |eaching and rinsing vats

whi ch are qrirountgesglstesﬁogsgm ijs &gglsgcggﬁlg%cgg’% a%%n?i?@svﬁg Jhipygh by the

magazi nes wi tH'% 'con Wa vat or “between adj acent
vats are nounh@ehtdd Giesibindahe vthercindgire passed ﬂiﬁoxﬁghebs tid1 e gazines wmhrth@r control

the cleaning process. If_a valid se

| oadi ng st at | B¥FOByVaTeTE Qontac I"atcfé'{ha g’éﬁe?,? agenéﬁgé@re] gxowg%&rfﬂfp%m{g{ feefiing
transponder rRIGIFhRE \hdrRoBEs coMfoL the icfeaiiap PredssNeNta Valid andgazisd wheachi ng

vat 47, whet her there is alread azine_in this Ie%dct]wgg vat 47. -
If not, thhe rrecpenisgdhin the loading Swawtﬁﬁcqwgﬂﬁ‘gcesﬁaﬁ FRcigis P fstd into
the | eachi ng o o%éer xfeQ&mfﬁm 2, WhidBANouhtkd ne®f 10 SFst RREHIGE d\g7ce. The
transponder rea devi cé 32 theén checks whet her the magazi ne was

actual ly i nsewhaﬂutrlthm'oliﬂmdﬁaa magazine in this leaching vat ik Iferwé,hﬁhﬁgewa?agémet he

magazine is i 4 { n d vat
45 In't he-ernfnidoneonp el 1 ByBrkg g e BRide B8 o P crampte s MAR
rinsing vat 4dfa grippagcievivg. VER thBsponderi m&imgdcmte mmeranhe&kﬁ whether tha  and
finally d%ins ég@ vats or on each vat are nounted

i
t ransponder %ﬁfg‘ﬁ‘@ “ﬁ‘é\?FtB%gy ’ﬁemgmm according to the invention, by
nmeans of whi ch a check is nade before each novenment of the magazi ne
whet her the next vat is free_ After noving t magazi ne 2 t he.
respective nefftgahe %C@%E?(t 45 %gaﬁ‘g'?et‘%g ?"@F}B‘@t"i Wésufgr%f’g“ﬁb?@e 8 ng
device on theyvatg V‘ﬂeﬁh% é@&nﬂ@ﬂﬁéﬂtﬂﬂusﬂﬁédat’h@rﬂ@dnnc also passesﬁhﬂiﬁgh Iae
rinsing vwat 40 the cl eaned nmagazine is again renoved by a 5@ ? eV| ce

25  and i nsemEE Yahis, akaﬁﬁ%%l‘ﬁgamwdﬁt 4 anragid v &l @od fin
di scharged ;i 4024c80BhitEAlAY 0Pbn bh VAR GHoRYed! R sRRBEAlehdify ﬂﬁﬁ&@f}mel :

to 25 according to the invention, by means of which a check is made before each
movement of the magazine whether the next vat is free. After moving the magazine
20 to the respective new vat, a check is made by the respective transponder reading

device on the vat whether the magazine has arrived.

From the rinsing vat 40 the cleaned magazine is again removed by a gripping device
55  and inserted into an unloading station 34 from where it is eitber discharged

automatically or is removed by the operating personnel.

In the ﬁrét embodiment illustrated in Fig. 1 it can be seen that all transponder reading
devices 25 to 33, and also the gate device 36 are jointly connected by means of a

%0 common line 39 to a decentrally-operating control network. By means of the above-
described embodiment of the transponder reading devices according to the invention it
is possible to operate the transponder reading devices 25 - 35 together, in a very
confined space, in the cleaning system shown. The gate device 36 is connected to a

control device 37 which is used among other things to identify the transponder bearing



In the.first enmbodinent illustrated in Fig. 1 it can be seen that al

t ransponder readi ng devices 25 to 33, and also the gate device 36 are
j'ointly connected by nmeans of a 30 comon line 39 to a
decentral |l y-operating control network. By means of the above-

descri bed embggijgnk; of the transponder reading devices accopchm@®gast he

I nvention it IS possible to operate the transponder readi ng devices
25 - 35 together, in a very confined space, in the cleaning system
shown. The gate device 36 is connected to a control device 37 which

I's used anong other things to identify the transponder bearing
\Ié\gTIQE{DS;}éiS81 magazine with the silicon wafers. The coantrol system is furthermore connec}ed via a
magazi ne with tie 38 {oi £ magavidfeeximinisiation aydtem) vis wetiehnis icentfalled iz comtrel of the
connected via a . line 38 tp a nmagazine adnnistrat.ion system via
which is cont roﬁ“’l“(‘ipd"!f‘cﬂ'éJ ORT 0% og*het%gzmes or tﬁﬁﬁh‘&?‘f ﬁ%’ﬂ%‘ﬂ%ﬁ]ﬁr%‘cﬁ%i ng of
the magazi nes Omagahile QEpBEitRtion Bstanh €£h befdrined D@ computer sysegawhick is

adm ni stration systemcan be forned by a CQ"!EUt er systemwhich is__5

equi pped wi th affluEPE? BN A% BPLBFIRIGAPEWHE; EHCIE 6ROl (8€ Cl5anieg §5iPhg T8 st em
Thi's _adm ﬁnﬁﬁi&@&ddﬂf‘styﬁb!ﬁti? Bish Bised! t8 AndhHBE where BB i What\/‘tﬁﬁ{lﬂacﬁﬂﬂlgl n what
manuf act uri ng ~condifion the magazi nes or objects of each production
batch are, whet¢naditign thympgagings or objects afieash paedurtionabaich arewhethis allarars of
course through Lo vak AN HkaVil Blect Bl lizh do1e stef a5 Skethitt G
possi bly has |osses of quality because the processing fornula has not

been conpl i.ed winished batch possitihdaslopien pf Huality besruseethe prssessing Joramudnbas| 3ot
under st andabl e struct uring.of the cleaning system The processing
stations and th ee?é%g#éedpglrtgut es are consigned as a system net wor k.
The transponder readi ng devices formthe nodes of the network. Wth a

| ar ge number of,__networ k. nodes, the stemto . be controlled ca uickly be
| ost track Tbeoq‘pPrqpﬁ‘a@rsag?‘va“te G atc?sér?g I%’,“d‘rfrﬁtén(gaghﬁ%'?t@“gg OFH% Clrléﬁlé] i ne
adm ni stration §yeimenThe processig k@ afd hectraisfoniro@ed yte Sbusignedined system

r epr esent atiison concept_w th which the illustrated 2 eani ng s em or
any systemto b¥MN trH}eI %Wﬂc’b@a‘g’_ﬂﬁ)e?‘@?eaéw ﬁmoa?g,offfhmgtw%- Wit

pl anes. Each sygt@mubiveF of fétvork! RASs, itife SiteHCloWeebnRYllcd AR qURKIY. beliB track
configuration actions for the software to be perfornmed by the user

i ncl ude the depWsilnioadergp keep track; Hegpfriatedt the EAZNFAITYRFEARCB S Figh
control led, the,ahiR%atibarnRhi Reudiiref fpPdsBitattin concept with which the illustrated

20  cleaning system or any system to be controlled can be subdivided into any number of

planes. Each system hiera}éhy plane is structured by a network. The configuration
actions for the software to be performed by the user include the depositing of

information about the system being controlled, the allocation of the processing or
,5  handling stations to the transponder reading device and the recording of all

transponders which are carried by respective objects or magazines.

The components of the identification system, i.e. the transponders and the transponder
reading device can be controlled via dialogue windows of a screen of the computer

30 system and allocated to the model of the respective system. The formulae for the
respective batch course can be input as path-target description. The inputting of the
path-target description takes place by a simple ﬂaéging of the network nodes in the
desired series. The allocation of how many material containers belong to a production

batch and to which batch the material or the objects in any container belong must be



25 handling stations to the transponder readi ng device and the recording
of all * transponders which are carried by respective objects or

nmagazi nes. The conponents of the identification system i.e. the
transponders and the transponder readi ng device can be controlled via
di al ogue wi ndows of a screen of the conputer 30 syst ocat ed
to the nodeV¥P¥HE respective system The formul ae for th%‘]r&%j”@’é1
respective batch course can be input as pafh-target description. The

i nputting of the path-target description takes place by a sinple
flagging of the network nodes in the desired series. The allocation

of how many naterial containers belong to a producti ch and to
whi ch bat ch tWé“fﬁﬁﬂtbé(r‘ihﬁFeSB?Ct‘f’ﬁés%Bﬁ‘tgéﬁescq‘??“éeﬁiymt ﬁ%@f’“baéﬁo 1ﬁgiihrmst be
WO 98/ 07111 flocation of the objects to the respective containers in the case of loading, re- loadmg

PCT/ EP97/ 04381

i nputted by t e yndeadingt ipvesessser Thesaftvase of Bgpdmisisteaion gypterpdn FPE:%Y"%I so | og
the al I of éﬁﬁés%fo% dﬁdﬁeomb%& Sty of 12 rERSARR baitfe ARl o IRpSIS, Avkidre

case of loadin unl oadi ng processes. The sof tware of
t he adni nisst r scordriefegstio nhe wctehugthvay is an_divergepgs!indhe snetibledrsyélo Al & @IAcRE, r un

status of theyyy 1%§ﬁ.%$?afté wemhﬁgt AP is2PéhefHteiOn RBQth e aBRit6 Prevent 1o§s8€ Of Guality

defects in the e is an divergence in the specified cycle of a
process, “ﬁélprr?ﬁr@%fl%% ﬁér ning signal is generated in order to be able

to prevent |osses of quality in the prelimnary stages. In Fig.
2 2 second pref il 8d £ERAGrTeALd BhbddHndidf (S kvekidntis AW ARGt fslin i 1 L he
10 first enmbodinment, the second enbodinent Is also a cleaning systemfor
silicon wef er st embodrmmg&zuSn@gd&@bﬂﬂmnslslalsemlmmr%’stamefor pidiegrt wafersi. t her
automatical |y az@% t 2RER C 3. On

t he batch hol%gé sgrgg‘h%ngdlﬁg wafers ma%&i‘?\%&gﬁ) réérlgraégi %J) gz\[“n es 49
and 50, whi chpaigineelnnte thrﬁhe Omthe batetl hbler 63mgaz¢umd4!81d s valid and

whet her the correct, s nount ed f.or

respective e AsPoRder ;Fﬁ?]gg QQ ’ egng 8%? gg'bcisdf ‘%‘ EhSﬁfl}edPgeﬁtgel ce 67. The
nmagazi ne 4S8, mﬁgazIneMS is eﬂngmdsﬂcbﬂms tﬂmmcumdkdxoldes 6B msebdeadnatingedafol @rdi ng
device 64 into On. the | oadin evi ce§_§4 re nmount ed

two trans pond@?‘@%@d’ﬁ%‘zm& drmsdlgmrﬁlégo%’ﬁ Parrgd 832 i ether the
| oadi ng devi cagdine 28sifiit Blyk@ghRed hdigeiddOvalid, is inserted via a loading device 64 into

an acid vat 70. On the loading device 64 are mounted two transponder reading

devices 52 and 53 which monitor whether the loading device 64 is suitable for the

20 magazine 48 being loaded and whether the magazine 48 is valid. Between the loading
device 64 and the acid vat 70 is mounted an additional transponder reading device 51
‘which monitors the loading process. In the acid vat 70 a transponder reading device
55 is provided which checks whether the magazine 48 has been correctly inserted into

25

the vat. An additional transponder reading device 54 monitors whether the magazine
being cleaned is turning in the acid vat 70. If it is not turning, an error signal is
transmitted to the control device 67. From the acid vat 70 the magazine 48 is
reloaded into a rinsing vat 71 in which a transponder reading device 57 is mounted,
30 which checks whether the magazine 48 has arrived correctly in the vat 71. A further
transponder reading device 56 monitors the rotation of the magazine 48 in the rinsing
vat 71.



magazi ne 48 being | oaded and whether the nmagazine 48 is valid. Between the

| oadi ng device 64 and the acid vat 70 is nounted an additi onal
transponder readi ng device 51 whi ch nonitors the | oading process. In
the acid vat 70 a transponder readi ng device 55 is provided which

checks whet her widwRefmgazi ne 48 has been correctly inserted i nfSrRroldRe
vat. An additional transponder readi ng device 54 nonitors whether the

magazi ne being cleaned is turning in the acid vat 70. If it is not
turning, an error signal is transmtted to the control device 67. From
the acid vat 70 the nmagazine 48 is reloaded into a rinsing vat 71 in

whi ch a transponger. faadi deNMbEeedhd e {]ﬁ%tﬁﬁeﬁg&%n%&gmqp?ﬁﬁﬁem her

t he magazi ne 48 'has arrived correctly in e vat t her
transponder readhaggzidedB cered®vedfromahs ripsiag vatt At byosn wiloading dviraZiZneA48 in
}:)?;?- / lrzlpg% 8?1381 tra\xll%ongerlr'eading device 60 ther\c/g' ?n%é:qgr% Jthle unloading process. Fgrther

I f the rinsing afantjoaderagatingdevivesl 58 hnd §9,| whioh avedheuntabort tienmibatiingrdevine | s

finished, th azine 48 is r ved fro he, rinsi at 71 by an

unl oadi ng degi ce727ﬁt’ecga“%etzner ﬁletcrogﬁrgﬁlgﬁ’g&pg%ggm H‘ﬁ%’i’ﬁeeéns@gggﬁ _r[gf){/eq’g‘fuve

noni tors the unlpadiingafd GBQES théthiapd2dle 48 is valid.! TRE sRRAERF d&ea&dTNGarifys Ces
58 and 59, which are mounted on the unl oadi ng devi ce 5 72

, . check
whet her the cor rteemagaingatfi wigh therleapedrsiliconswatens to arstack hplder ¢ framavhich the
respective magdBAaE! @ﬁo@é&jan‘d"]ﬂgsg@g)ﬂ Ebﬁdﬁ%ﬁ'ed}%g% '{Jﬁerf%(tﬁdeg' %{soﬁﬁ&d On

unl oadi ng device 72 transfers e nmagazi _ . eane
silicon waf gps tthe gackthelder 95 |amemowred twoowansponder raading devices Glaapd A2 whick;

removed and passg it P& Holdée 85 1ENiGHIE (BOBE bl DB Rk

t he stack hol der two transponder readfng devices

whi ch chedhe Inhdedhmeagatine 48 i kalldomajzin65 i s suitable for the
respecti ve nagazi ne and whet her the | oaded nagazine 48 is a valid
magazi ne. Al'l the transponder reading devices illustrated 49 to 62

are connect ed blhthe aramsponder readingedesicks Nisttledan@l td 62 areaotescedtiyad ¢ommon
operating codtraqgl netwark. The contr . information i,s passed on from
the respective g?lﬁﬁ?ﬁgﬁ&@f] f?’@hﬁlﬁﬁcﬁmﬁ&ﬁ WELatpg cgo q}rﬂe%qr{? Thel25 (5i ce 67 via
a gate device 6G@ufovhation if pastddedn from ehebRspiddtivd rifpoiien fatiag devicdshe a control
control network 69, éhe_ control systemillustrated is connected to a

magazi ne 20  adfiehi &f Vi B &ycedh whir @rfurher Liner @awbich derrnaested togbsl i n

detail by referenfl hewoRE69, the codifol st IREH-ABAN s cohRtddr B RSA gs read by
t he transpo%ier readi ng devices shown in are | ocated on the

Fig. 2
one hand on“Y he 3HBIIFRHN stehiviiph Besraleeads Weﬁéeéﬂ%eé dndetil by refgrease Pdboe
cleaned, and al $g:Rnbdifert 2PHe MAsHRISs 3eadPY th8 FranfdnbdiGed RIS BOWHERC4

Fig. 2 are located on the one hand on the magazine 48 which contains the silicon
wafer to be cleaned, and aiso on the stack holders 63 and 65, on the loading device 64

25  and the unloading device 72. Also in the second embodiment, the transponder reading
devices can be operated in the most confined space thanks to the configuration

according to the invention.

20 Fig. 3 shows a third preferred embodiment for the control system according to the
invention for controlling the movement of transponder bearing objects by means of
transponder reading devices according to this invention. The control system consists
of a network which has modular units 1 to 9. At one or more intersections of the
transfer routes of the objects a modular unit 1 to 9 is provided of the type which is

used for the decentral control of the movement of the objects at the respective



25 apd the unl oading device 72. Also in the second enbodi nent, the

t ransponder readi ng devi ces can be operated in the nost confined
space thanks to the configuration according to the invention.

Fig. 3 shows a third preferred enbodi nent for the control system according
to the | nvention for controlling the novenent of tra earin
obj ects by PEAY % transpondergreadl ng devi ces acco&ggﬁggﬁd’“ hi s °
i nvention. The control system consi sts of a network which has nodul ar
units 1 to 9. At one or nore intersectionk of the transfer routes of

the objects a nodular unit 1 to 9 is provided of the type which is

used for the decentral control of the novement of the objects at the
respective imtersection.  \n 98/ 07111
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I nt ersection. In this case, the intersection consists of four
tracks each ahyWisqase,ithe ipagrsestioncsonsigts pf four tracks garh ganaesl in paira 49 206 14,13 and

17 for incom pg.gngs 01@%@1%919%@@’9 Yor ﬁ%ﬂg%ﬁ%%ﬁg{)mﬁ%b{&geﬂ&:ﬂ% foar L O 22

to change the direction of novenent of he’ exa
i1l ustrated ttevices d@wd 240 ¢gngomthe irgeting @trsommoo’éﬂmmg)emblleshe Seale

rotating tabl I ﬁ%*g t )

obj ects and aﬁltu%‘gaé‘%(&) SF dev é%llén% J&Ie?léigis &8t eﬁ Ervgﬁkm% éﬂg)]%g?:@eg)tg
pairs. Ther efm'fseau‘:lonllmmdmd» e,tratlhbmmtoahnglgbjpdzmmd i@raclsfor]xﬂtgoaigl agatsed to
the track 10 f com ng,.obj ects e track 15 for. out ng obj ects.
The nodul ar &thglrogg Hbgqﬁi‘fe to?‘i“frfol orﬁo (FEHPPISS &\CHEQFH’%BI nll(? ’gut goi ng
obj ects ., amicatednm metu&mseotfmncmng loBjects iafid tdhe@@RNB Foi biltpsibg abjeels. of a
transponder regadi Q&Idew ce. to 4 for each track 10 to 14 for

i ncom ng obj etk&™ %’e‘t‘%‘rﬁé‘f‘% tooropfgl the Fqvement plgngqsping and outggips OPKEtst i ng

plate 19 to 2z R htedsedBbi conist, i kheldXabpR. iltkétidd0F atﬁaa%%a@é}c}emﬁﬁéiﬁdaq 15
devices 1 to 4, the four secondary control units 5 to he main

control unit ®Bréfor each tracki 1 to\i4)fonincaming obigetsd @l sasondafivicontial ¥ Stoa8 &¥rmon
connect i on 23¢p rbdind SRI1911892 and 2 mitichitd]unR e EnOfout BEnBBARP Hagirgh 1N S

connectiofpis provl a unit which al ormation
pass which i sdQYiceii httede the foer s@smrynmmphumt;rﬁ tos8 erd tinymaie copsyok upl are

manager whi ch LofBtg HniBf 1§ B6bAETunit and have a common connection 23 to the remaining

units or nodes of the network. In this connection is provided a unit which allows data
or information to pass which is of interest to other modular units or any network

20 manager which might be provided.

Even fairly large handling systems can therefore be achieved by the control system
according to the invention by subdividing the entire system into modular units with the
25  same or similar functionality. By this means the entire system is easy to understand,

simple to maintain and economical.

According to the example illustrated in Fig. 3 a handling system consisting of many
30 intersections of transfer tracks can be controlled by the control system according to the
invention. The number of rotating plates or pairs of transfer tracks is in this case not
limited to four. In the example shown the four rotating plates 19 to 22 are controlled
by the main contro] unit. A secondary control unit 5 to 8 is allocated to each rotating
table which takes over the internal control of the respective rotating plate 19, 20, 21

or 22. In the main control unit 9 is the decision table for the destination of the objects



Even fairly large handling systens can therefore be achieved by the control
system’ according to the invention by subdividing the entire system

i nto nmodul ar uni-ts with the 25 same or simlar functionality. By this
nmeans the entire systemis easy to understand, sinple to maintain and
econom cal .  wgeggmAccording to the exanple illustrated in Fcgppedas:

handl i ng system consi sting of nmany I nfersections of transfer tracks
can be controlled by the control system according to the 30

i nvention. The nunber of rotating plates or pairs of transfer tracks is in
this case not limted to four. In the exanpl e shown the four rotating

plates 19 to 22 are controlb%)gE y the main control ;l}rH A _secp lSary
control unit 5 todegnpuedg)lt &cthe &%Pl?%tga@qm its entirety a0 Bansfits Qniy

over sthe int ernaliskBibb@l tne bolihidLHRAER i By phled w20, 21

or 22 In the %‘:ﬁ control Bnllt ggles t he deél‘g’?on t @e for the destination
of the objects WO 98/ 07111
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to be noved. ItB‘Tf%rg ktgc g?ss?ﬁg Wrzro?fat?? Fleép %: v? mtam&ﬁolatf: b iPE og rrlnt,olr? ce)ltnf}é%n

transmits ofly destination addreside reaido ¥ hishipfarmiatien posinsiited g thef maiachotrol dinit Hual

rotating plate j.0 thi . e the pas ver. of th spective
rotating plate JBKF oﬁle‘%Srmar%F%] jmélgp’s t Hgspectgve s?a%&& %P%ﬁccgﬁﬁ?%gs'glgs
read. This i nf ofegtdation aﬂ(&eisnaﬂaeﬂrmh&ﬂ Befoichtie PRisthgGovef bPihe WinstiroQting plate
Then, in the main control }1 ﬁ]htgotﬁ ective startin dlrectlon]ﬁ
according to thyy the object, ditelétc ‘??5?4 B, % ck for gagrgingiayay thephigst or phjgets is
passi ng ovel offrdeher fid theh chdeked tvﬂﬁh@'a@ttﬁe rotating plBtés h&ﬁe@?ﬂr&ﬁé prokcéss iafe
checked whet'her the track for carr t he object or. objects_is 10

free. It is theRAGHEOE REJaRthith | whe gﬁé”?sﬁflﬁﬁq ﬁi{:}c‘f?ﬁfa‘i"é%e i 8RWReE-f B9 t he
Process are examp(eQE@/e éa@é of'# GleAREnd ulA? dntd 1P 2URET rdr Shehd HEGWb %gxble

gui ckest route 1s possible. For exanple In the case of a "left-hand
turn" and for a’OWSQF@Wg]h tb@fwrtrmm Rlptes.t Whe goiskértsing in each casq s peessd t hr ough
the four rotati O4H

t hrough fonspre erg+1 eﬁfffe;mﬁl sﬁlt@%ﬁ%{l& oggsﬂlglgﬁgéﬁpﬂen t %&%@?ﬁa‘ggrﬁ%l% thﬁnit
9 sel ects the alternativeafomtsr nati ve route. Both rotating plates

i nvolved in the process are now noved into the optiml position

Both rotating plates involved in the process are now moved into the optimal position
in order to make possible the quickest possible passage of the object or objects
20 through the rotating plate group. If the first plate is in position, it is passed over by
the objects. If it has reached its end position, the object feaves the rotating plate and
passes over the next rotating plate and so on until the object has left the last rotating
plate. All rotating plates signal their condition to the main control unit 9, whereupon

25  this allows the next object or objects to set off.

In the example shown each transponder reading deﬁce 1 to 4 is mounted on or above

the tracks 10 to 14 for the incoming objects. A transponder reading device can,

30 however also be mounted above each track for the outgoing objects. Also in this case
the transponder reading devices can be operated in the most confined space thanks to

the configuration according to the invention.

In the following a control procedure is described by way of example for the modular

unit illustrated. To begin with a transponder reading device reads the data from a



In order to nmake possible the quickest possible passage of the object or
obj ects 20 through the rotating plate group. If the first plate is in
posi‘tion, it is passed over by the objects. If it has reached its end
position, the object |leaves the rotating plate and passes over the
next rotati e and so on until the object has left th ating
plate. All Sg?g%ﬁ%ﬂ pl ates signal their,gondition to the ngfk&%%ﬁ%g%l uni t
9, whereupon 25 this allows the next object or objects to set off.

In the exanpl e shown each transponder reading device 1 to 4 is nounted on
or above the tracks 10 to 14 for the incom ng objects. A transponder
readi ng device can,, 30,. . however. . al so.be npunt.e r . t he
out goi ng obj EANSPOTREL Rhich ig ngﬁﬁ%g%an mcom”f%%%?cgaﬁllshg%{)Eh(f:t?ﬁrg%&élggﬁéa%gé/i ces
can be oper at &diceRignhle thO&dnten0bf theeldtasipatie malnadvasol enit. The mialnecontrol unit
configuration according to the invention, the.fo

I | owi
control proceddecadss videte Rid,ffhe, stored, degision,tabie, ﬁ‘bWF’GR dirreh &\é]chntgshgn uni t

i ITustrated. II&\%ﬁg%%ﬁ?ﬂftlﬁlla@ ghBN S RORE BT hiEIEBHINE FradBViTR T8eREsulgb@gdat a from
a
PCT/ EP97/ ®438dbjects the incoming object shall leave the intersection. Then the main pontrol unit 9

t ransponder | i id ' | & Whanshapder
r eadi ng mgg&ec%ngbgﬁéﬁga(?ﬁ%a%ééﬁ%ﬁéﬂt%@o?E.‘eeetggr? ?-5? %ﬂ%ﬁg mai n control
unit. The maiwaycouttis &lee.urfibereupon the adie comtend unit Orgivdsdhetammand tlodhet or ed

decision table in.which direction.th bject.. : haav: otating
pl ate group, TESRECHYA codx};r Ofﬁ%’{stogat@?gg r%‘?“?%%%s f” g%Cho‘ﬁltuS[gel lﬁ‘é&b@ o
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contro | , asks ransponder readi.n vice nmounted on the

cor r espondi ngPERFORUTIHIR IS e?f?&teg tothe OSU‘?}“F%g‘Frogée.a FHEFElPoNRC t he main
control unit GnethaStoloieveQBOITEIBH té thel 11t rotating plAS. P Thtrewponsie otemayd ont r ol
units of those rotating plates which V\Aq}n(lgfebe i nval ved in 10 %{rﬂ .t he

obj ect to adofffecteddo g jeRrendan anrphppit SUYIREPAE PREHRENE Pe tng
mai n control Akt ﬁb%e?%exr{atfy%é 86icttds bitRed bagei@br i diReldisl roRIBE blateS and

arriving,ygt he nd to nove the object to the first rotating plate.
Ther eupon 't hethew moypditg e track viagphighitagta b disehasgédondary control unit of
the first rotating plate to turn the first rotating pl at e.
Subsequently the object is noved over either one or several rotating plates
and 1 5 t heThemmodular unit dfcthe comsol wydempiilustrated cimsbe eonpecter vialfagaiedevice

24 to further modular units and also to an administration system which has already

20  been described by reference to the first two embodiments.

As a further modular unit for the control system according to the invention a modular
unit can be provided for a storage device of the handled objects. This modular unit
25 controls the storage device and the tracks feeding in or removing the objects to the
storage device in a similar manner to the above example. These are monitored by a
light scanner or a light barrier. The incoming object houses the optical transmitter
and a read-out of the transponder is started by an appropriately mounted transponder
reading device. In this case the aerial of the transponder reading device must be
30 located sufficiently far away from the mounting site of the memory in order not to
read the transponders mounted on the stored objects by mistake. The transponder
reading device decides, with the aid of the destination address stored in the

transponder of the incoming object, whether the object is stored or not.



The nodul ar unit of the control systemillustrated can be connected via a
gat e device 24 to further nodular units and also to an adninistration
system whi ch has al ready 20 been described by reference to the first two
enbodi nent s. As a further nodular unit for the control system
according to tkesgementi on a nodul ar unit can be provi 4gdFpe%0as;
storage device of the handl ed objects. Thisthodul ar unit_25 controls the
storage device and the tracks feeding in or renoving the objects to the
storage device in a simlar manner to the above exanpl e. Tﬂiimneetﬁﬁsaseenkeﬂlaced

nonitored by a | i ght scanner or a light barrier. The t
houses the optical transmtter and e gd-out of the S

started by an appropriately nounted transponder readi nQg

this.case the aerial of the transponder reading device nust be 30

| ocated sufficien far, away. fromthe noyntin ite.of the nmenory in order
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m stake. The trangaefpefder and the tt28sboder @eUhe devi@CindRS freqiehy SHIR kayidg of t he
destination @address stared j.n t ransponder of the incom ng object,

he
whet her the E’zcj)lbj ecPrqcessdp &%@glb}reﬂw.cy range,
CLAI M5 1. charabRfiséPbysystem for controlling the handling and/or
processi ng of transponder bearing objects by nmeans of transponder
readi ng devi ces r aspiewrsoptpier velieh £agj bepperited as part of a decentsaily @pergting control
transmtting inf 05&9&:}1?” bet ween a transponder and the transponder
readi ng device in the frequency shift keying process in the high frequency
range and 10 a mcro-controller which can be operated as part of
a decentrally e [ . 1.0, i n,which the transponder
readi ng devi cegﬁa?‘gﬁ%\(}? 5 %%%%d%cf:&r}ghl\éqg%hugr%d/ or processing stations
and are jointly comrecterised im thatlecentral |y operating control 10 net wor k,
characterized in . _that t,ransponder readin evi ce upon starting the
Cdont 11 cat i on of tsmierseipirafler s PRRCSIN ook ing st erves i ArEPS RS SORERl
asks the other tr gieappldition pogeinh andigiviessesndieriel € process of @Bhitrdl| infofrhaank
| ocated in'fhe vicinity \(\,hgfh r these are in operation or inforns these 15
transponder readi FEfIRREGH 5 e\/\‘)ﬁ%ﬁmﬁo PEFEFY assunmes operati on. 2.

Control system according to claim1, characterized in that
3. Control system for controlling the handling and/or processing of transponder
bearing objects by means of transponder reading devices according to one of the
20 foregoing claims,
in which transponder reading devices are provided on handling and/or processing

stations and are jointly connected to a decentrally operating control network.

25 4. Control system according to claim 3,
in which the decentrally operating network has modular units (1 - 9) and one such
modular unit (1-9) is provided at least at an intersection of transfer paths (10 - 18)
of the objects for the decentral control of the movement of the objects at the

10 intersection.

5. Control system according to claim 4,

{THIS SHEET HAS BEEﬂ
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each nicro-controll er_has processi-ng—nits, one of which serves to process
or control 20 the application programand at |east one serves to process

or control informati offhis Sheet Ha i nside the control network.

3. Control systema | ﬁe im1l or 2, in which the
decentral |y r |ng n ular units (1-9) and

nmodul ar uni onfs%mgﬁ is provided at |east at an intersecti onggfm?#§a%$

pat hs (10-18) of the objects for the deécentral control of the
novenent of the objects at the intersection. 4, Control system
according to claim 3, in which between each nodul ar unit (1-9) and

the rest of the network is provided a 30 device (24) which transmts

i nf or mati on whi hwhish betweas szchsmodarynitdd - iaed theogst of the network jigipravidsd 5

net wor k manager , g‘ﬂai i or 4,

in which each rm lce (24r)||tm 253 {’1 |s§%%@§g$%&%t?@aﬁ§?§%§at

i ntersection 35modulannm§ttzr afetworkl mamgerone transponder readi ng device (1,

2, 3 or 4) to recognize objects, at | east one secondary control unit

(5, 6, 7 or 8 for a device (19, 20, 21 or 22) to change t he

di recti on sof mmﬂmtsystémd@j:@dihg t@.0idim 4N ) control unit (9) linked to at

| east one and readltn(q \L;é}lt nd at .l east one.sec ndar control
pgd

unit to exchangénW e E‘er%‘"g 9 3t FARSEeL PR ANERSETHORe

routes of obj ectgnsibtsPoftdl Geabt iR rtF@SHionadt reading device (1, 2, 3 0B 4) to recodiige0l system
according to claim4, in which a nodul ar unit il 9) which is provided

for a transfer PBigets atdeast anecterandary,gonal unit (5, 6¢ 4 95i8) for Heewics (1% fh s each
arranged | P2l b528 chasheldle ket bt Mbverhdn G0k alda 3l curol b 901
i ncom ng &hd out goi'ng objects, and al so four devices (19- to change the
direction of noliskedrto aoﬂeastmneaagsnondqrrream waibdndr abtleast ong §9F‘Hldé§’ control
wher eby one rot i hf jects
and one for hit g@lcﬁh?ﬁggcﬁﬁﬁgd&& g%%ngsgf)vﬁﬁggpu“s % éﬂséj} ggde%ér?t &g"é’ rs,
cont ai ns a transjchetersetioi.ng device (1, 2 3 or 4) for each track
(10-14) for incom ng objects, a secondary control 10 unit (5, 6, 7 or 8)
for each ygotating plate (19-22) and a main control unit (9).

7. Control system according to claim 5,

in which a modular unit (1 - 9) which is provided for a transfer route intersection,
which consists of four tracks each arranged in pairs (10 and 14, 11 and 135, 12 and
16, 13 and 17) for incoming and outgoing objects, and also four devices (19 - 22)

20 to change the direction of movement of objects in the form of rotating plates,
whereby one rotating plate is provided for each track for incoming objects and one
for each track of outgoing objects of two adjacent pairs, contains a transponder
reading device (1, 2, 3 or 4) for each track (10 - 14) for incoming objects, a

25 secondary control unit (5, 6, 7 or 8) for each rotating plate (19 - 22) and a main
control unit (9).
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