; TUe3eaOalL<"”"6: T27 16 JUN 2003 5 Assenbly device 10 The present invention
relates to an assenbly deyj mmmmnml cular to a fully automati c assenbly
devi ce fur producin,g m cmmu\“ ni cal products and for assenbling
conponents in the sem conduct Q§pdppdustries, conprising an assenbly table,

at least one material transport systemthat transports th¢gpdét@eils to be
pl aced with conponents, and at |east one transport system nounted on the

assenbly tablé, and at le nent 15 transport unit that is
arranged and di spl aceabl ej@&wm@mmﬂmﬁrl y to the transport system and t hat
conprises at |east one as ‘MSuch assenbly devices are known from
prior art. Known generic assemnsbiys*devi ces can be classified in three nmain
categaries: Assenblers/inserters for producing electronic conponents, 20
assenbly automates for the sem conductor industry and | aboratory devices
for the assenbly of sarfapt-es—of—mr-crosystenmtechnni cal denonstrati on nodel s.
Such assenbly devices, however, ex};gspﬁ,myrmmcgol d di sadvantages in
particular for the production of mcrosystents. Thus, so-called

assenbl ers/inserters are—ept+m-sed—fFor—speed, 1€, ToOr a maxi mum t hr oughput
25 of placenment nunbers of up to 100,000 insertion units/h. However, they
exhi bit the disadvantage of entailing a reduced assenb!gy acghlj acy W H:] an

i ncrease The ipasompineentiofintelatese b on tassrmbly) §vige sienPAreu@y 1o & EUBMAC used
for a very restricted spectr. f n iS4 b $todatte Surin don s eaiMlivig

pr ocesses.xss @%98“8? %gséﬁgﬁr’g}rl%/?nse ?gﬁskég?fé"?hg assenbl y  of n]'l crosystens
i S not pogsdpYdrentisinpthet seotidamdudian indestsen somprigng epsasermbindaiitiedtt 162% PHck of

30 flexibility, K Co red theret . f téepsnents Caiddict or
i ndustry, "Pﬁééggwggﬁéaﬂﬂpgﬁﬁgﬁggogé%gﬂgoétﬁ?#%pg%%ﬁ%grﬁ{oﬂ; 0CESS SECUr | ty,
i .e. in pasabt 6nd aandport systeal atounted yorhihghassestnitible, sandustalegst gmepfamPepFRty  of

di e bonder configurations is thereb " Hidaem3Iadf rom
the dildadFARPYGMHRA BEraLs ?@d‘% ﬁ%%%g‘?@g&éﬁ%{ﬁgﬁg?g?&h%i ques in
conbi nat i @t corprised kiNe@08n2aswdnttily hérel. assenbl y novenents to be carried out
either are an encunbrance for the space available, i.e, the restriction to
t he wor ki ng space avail able on the assenbly table, or the adaptability and
confi gur algiutli hysembBSPRads ued ¥ncandiramcpis okl Kinpyn glndriveassralily: devieesi (#pdifed
and restrigcted, respectively. .Mreover kGl L Qe 4 Yo nown
e bonder St pae i Sxdiorky ARTEo b il Kipftiichl Hobhdnk Bimeahenc

cor r egpondise@ily Ritehates €GaRs saieassicion indolityaami kborifoghdevines faytheiasspmbbier s

has not been sqlved to date .in a satisfyi.n i | Vi nown
fromthe é‘tf’f‘ﬁ%?fdcm%ﬁy%%'ﬁit?fgﬂ‘ﬂﬁ‘c‘f on tﬁa&ﬁgﬂ%ﬁé@ﬁ%g%ﬂ?@@ %S%Eﬁ' ;‘Sﬁge%('her
with the GaribitReeifbRIMIEeHRes i it ade dsthyppdetios bbmicdsysems.mul t aneousl y
hi gh 10 t hroughput rate, nor are they configured so flexibly that a rapid
adaptability to different process requirenents and material presentations

can _tgkef PR, &o-dalled §ssbrhsreﬁ;f'i?§cec§is@e ebﬂimmizfzd ﬁfr shénd, be.e“eemtnairclmm'_ threnghpylo
provide for a generic asse evi i ch guar ant

preci sPon,of aPlATegnt HWBﬁ’ﬁﬁng L&’af‘b,loggowﬁeﬁ 1y gmés?}mﬁgévi‘%f’agggt aEI | %&/ 2U
25 This t gsdadimtsmel ofestdiyn2s rasaTisymble wcagadyawitngn tineesse af theepepl Tusant
to claim1. Advantageous configurations are descrihed.in. . i 0% .
Wth an i rfoeaas ﬂ\?és"&gﬁsﬁﬁl y dexiges are ‘E?yc'ﬂ?ﬁ%g?{&n‘{e%?ﬁﬂ%‘g%?g%%‘pnl:ﬁto?&g‘g}l’)@cﬁﬁrﬁg’onent
transport gipitfafos dnd AsEmBly" BlaBETesOTheNGscOvf aatrablpefinsatisrs dios phacsabbly o
means of a transport systémin_ parallel to the direction %f ald ?onEHQJkton

t he produonisraspstéras iy aeleBOSHbIG, i SARYSHER X regsePt AT BFEHIE §% I M thrn

di spl aged tpe)kﬂ%ﬁ? material transport systen(s). Due to the inventive
arrangenent o he portal and the material transport system it is possible
to mainly nove only the assenbly head for material transportation. The

portal it %9&%*&1?%3%%%91?-.rdt&ﬁatw_tfora«hs heefiicobdlctstCinBgtryp thenentallid die

certain assenbly nodes, so that relatjvely, small ses hav d.
Ther eby, tYvadersstaioplimined foE RIPCHE SREVBY 14t "hp?ff“&mén?a’é 6eré]dt‘vc§bk@ﬂ|%gﬁml%yt urn

leads to hjghss, OpRMARPEE dicaiotferdonBBurhiiiis@a tRebba kaewh Theps, dowsveprsutfer i s
35  from the disadvantage that the applied and hitherto known frame techniques in combination




nor eover possible to execute |arger transport novenents by a di spl acenent
of the portals, so that the entire available surface of the assenbly table
can be covered, hence enabling a high conponent or substrate variation.
Furthernore,- due to the portal/s displaceable in parallel hBdJW@ 2¥ged

per pendi cular to the direction of the erial transport system it becones
possi bl e 16JUNZ2(~3 3that materials of a high width, respectively
products of a high width to be placed with conponents, can be processed,

Al t er nat i waitly tHehexeatbly meweteats toabe carsikd botndporare aniensurslrandecfon theaspgeel

si mul t aneous, in the assepbl evi c SO f . e to thisfac t

pl acement ”é’ﬁ'i%’&e’ dﬁn% ?8"‘88%1& nEPISPE W@%‘gg‘éﬂéﬁ 1%&%%%@]%? ?‘{bp'l% Jgglrl? al
structur e%ndh%uﬂiﬁtyrm{dewﬁﬁguﬂaﬂ%%Tréspedtiwelfy&nfl](ﬂobsvibgilty hﬂlthetdueice ém;mpcdod and
gravity of the transporf system and.of all.no e elepepnts, of the
assenbl y d‘éiﬁ""éé‘%v TP$P8 é’(’?{}’r Q)é/!'lrfl","’ef’iae%‘%“éﬂ‘“éf"ig@étp'f\@?cc}g‘é’“’tnod?%ﬁ%n%gﬁ?tfuéglécsoff’r t he
assenblsy tRRlging HIQY £RYMbIG stbirkdicd MR cuirkspakdingly highepratdsyeasdefovfobtating
assenbly device is achi evéed

> , so_that a very high assenbl recision is
guar ant eedistieoughpytmambemstas natbegriolhydd to 9%& Ingsalt é]“f‘é‘ﬁ'lpe on the
assenbly table remai ns maintained, a fact which is advantageous for
accessibility, 10 adaptability and confi gurabi,l inby. In,an. adyva ageous
conf i gur atAsembly demiscs ks fro@ the sleptmye eicondiigor indystriss thereforq camnly

conpri sed Qfma With!ths ¥sheiRe¥idiaRnlsi fof lasderibly pReisRnsRCOBihlaRdousty rtdgtged
parallel to one another. By neans_of this rajl

t system. an exact .
di spl ademehroughput iateppet atesthpy copfigusst é‘é@."’“ié’ 1hﬁ%/érfﬁlf‘ﬂe9%aﬁt6%}§m Qgggﬁgnt
conf i gur atjifsOeqhiffndd/lrhie:A pASHNAGSIEMI R pikdie ransport system i s
conprised’of a third rail displaceable in a machine frame of the assenbly
device in parallel to the direction of transport of the products to be
Pl aced i b CRIRAAE M eSonitll c? P bAUNE rivefiidh, dploVict 61 & RLie sl hgevice,
mat eri al transport systéms, ereby at least one portal carrier 2U .engages
per pendi cukich yuimattecss aitdigh agskmblyopresision.: haighothraueBpyt Sy 8 fiel At &amie
Thereb]y? r s 31%*9@ forces fromthe novenent of the conponent transport unit
are divertead 1n dn optimsed manner. QOccurring vibrations are mnimzed by
means of the inproved power flux. 25 In a further advantageous
confi gur at istsBftcd BY B hds@itu1yt Vi @b Rkl ERIB LT, conpri ses
a bearing ’Qﬁptla@{sxsesﬁlgeﬁl 9? %&Sg’g%l id[egictpgét‘#e tﬁeiard ﬁgi Iu, s%i d bearing com ng
to rest on a counter-bearing configured in the nachine frame and in

parall el t h T i r o .avail abl e on the assenbly
level is i&%‘?“’82@%‘8’3§§%¢§r5‘1°ﬁ’lg‘§d§%‘¥'5’ﬁ‘? Do RREEIAY ") | ty of the 30 assenbly

devi ce2tand the free configurability thereof is enhanced. In a further
advant age enbodi nent__of, .t he . nvent | S8 potdltridsBEls B fst
system prg@ztﬁtag ‘%Y““Fg%%%”%‘?%é%g‘&? ’glcgh‘l ?S%cg?airfsﬁ%éaﬁ'qifhe Bge of é'ﬁg?n | e
portal driiversadraagayord emds rhoe eroab dspihcaablytraednn of & trafspedt dysm Hs@éﬂgr’&l y
accuracy and, assenbl y.speed e use of N =~ B dufhtsdid Ves,
each arran‘@éjﬂf %‘ﬁ”"ga‘éngga?%‘? ofﬁ‘g pf)oél?lftgltcf ﬂ%@ﬁpe(raeé%i %or?pﬁglg\gsén hi heru asssenbl y
accur aci esinaiél dapaeedby the peedi] triispert seinde)s i n the reason that the gravity
center_of the portal, as a rule, is eccentrically relative to the drive
systen?sor the position of the gravity center of the portal, is )

ti me- var i abhetotteidventia@ninianpmmet yf thi aogi! mod theachterom tandpon systemiisis possible

eccentricity ar, tines variabili.t C | ead. C8S. [

cor r espondi Py Fag: ‘i"ﬁ% ﬂ?en"fsls%mg@e%ﬁ%f H&‘@@Lg?‘%pwéggbg@ﬁ | onp%éﬁgfr < si on

?L :htehporéray _-c?ralés bh?al&ﬁ&}tm?lhahviﬁg @met | ehtl iafbeptaimtngetndﬂj'm?lﬁs,iso thet rglatiyant eed
a e gravjty center e, ROor S a en ) .

hence, an %E%!L’F?P?SF% PELp BF BT?VE%ﬁﬁ’chgbc[b%?qw\é\@}%?cﬁ‘@ant %Vgﬁtagéh\ég%ssor_f al

drivesyg it whRA HOLAPYAEs 6 1ReRk! Gvedgtiphatates seme iibreaged asstiblyapreeisiba.pldds ti on

of the gravity center of the portal, the drive ll%c nt.r ol c{anﬂE? &Qarpsc%ved

adapt i vel ymorgvermessiblep grecteiangrctranspRrimpeyepintg eﬂglévlf“a‘i“mé} PLUCY BYE ¢8R be

obt ai ned. {hi feicAiRMvalfH1E Ao ¥F Blel @¥Lrive £:01caduh VesoTered, dandeyinniglingut high

positioning 1n an even nore exact manner. In a fumer a vaS{ a}ge%ﬁd

confi gur at fURPARENtaTSubsIHSrfaFigton ExBhempren dus lodhe perlal/s fisplap V5t fdad s

arranged allcs paBkRubmuab B dhiifoRSs Gitthitoda Maspolingtiehy it belmeossite

structure of the assenbly device is guaranteed to be extrenely
vibration-free. In a further advantageous configuration of the invention,

it is, however, possible that the transport systemis disposed above the
table |l evel of the assenbly.table. Thereby, the free 20 space avail abl e on
the assenbly table surface is increased, so that a |arger nunber of various



conponent.s or the like can be arranged. In a further advantageous
configuration of the inventive assenbly device, the novenents of several
portals can be nmutually synchroni zed. Thus, the producti Ogrﬁ?pﬁﬁd an be
considerably 25 increased. By a dynamically optim zed syn MNs® on of
several portals in their respective novenents, a distinct reduction of
machi ne vi brations can be achi eved (dynam c bal anci ng}, by neans of which
t he assenbly accuracy can be further increased. In a further advantageous
conf i gur athapmatdriatshef arhightviidth, respectivslyeprodysthefia high Fadhripsegplssedaw
vertically or horizontally arr . , f tdh et
head, thexmg’?ts’o(fmt ° rso%l)%’r?{d' ?‘ ?tgg’g}é&{é gﬁc&cbtg’e%gﬁasﬁﬁaét%gﬁlt;ﬁspe(ﬁtulggtds,ddﬁMer eby
anci | | ar yatangsd pianitaddously it g dssenahdy dexiere 80 that due teethisrfariutbe plsseBed pFefn
turn can be inc

] eased.. . ~1 6.JUN . ivel
confi gur afff"oﬂs‘b{’e ?ﬁgn‘iﬂﬁv'gﬁrte?sgﬁ', lyY P’%ug'gs gtl tis'l g pglgtsl ;é H#}g{ef gqgﬁgﬁggﬂg 2‘3’3 ral
portal s onchigied et tHeacentehof graGtiche the transpan gestemtani of alé awysble plemanisbitheof
assenbly levels, which in turn leads.to ap incr Of [ speed
and To & EFRPOIGRS TrBebt e onerey Slsbay §8 Sie o fhe i) it SRCCt
t he i nventtharebigasaintare didvition-free skructdear tidatsainibdy ddvieatisachizved do dubameriges
of the inyvention, result, fromthe foll ow description of se
gr aphi cal PERASISPER Wteﬁ‘dmﬁr}f)é‘éﬁr?fﬁFﬁdSb“ }ﬁ%ﬁ‘gipﬁﬁéﬁ t‘.urcl‘—'lﬂ"ﬁusp%csela\cgﬁa%llc on the
schemat i cadsbyiblyl ltabsé r@inathsi mabittihate asfaermwhichddyi airantagrons sfongreoeseibility,t al ;
10 15,20 25 Figure a_schematically illustrated inventive assenbly device
@Pﬁbg feqisin

pursudht # tiy a» Bhg shown portals; Figure 3 a further
enbodi ment O the inventive assenbly device conprising a vertically

~arranged turret head; Figure 4 a fyrther .enbodi nent of the inventive .
assenbl y i‘éﬁ‘? é Vaé‘B’ﬁﬁ‘r“iss‘i"g‘ﬁg‘é“WBT ngﬁt‘HY‘T”S‘?‘Vﬁtﬂ?bﬁ‘ﬁ‘g@ YUy &‘f%ﬁ’@%’;ﬁ HEHE 5 a
1;: urt hereea&?mﬁﬁrw @E’ngt . ténﬁ\heﬁ']f\g\iﬁf@;ﬁ?rﬁh’@hq aokevérmerr?gf)mm'gaj pgraliehao powt al s;
igure 6 a further enbodi ment of the inventive as evi ce conpri sing
one por t aPRohgBymgansPthis rail sysiawy, s IsRlsemETt ﬁ°¥R}]ZsHF ?%“ggeggnbl y
devi cgsconprising one portal. Figure 1 shows a first enbodi nent of the

assenbly device 10, in particular for the use as %f | 1. utomati c assenbly
devi ce f ot @08 afYAGtaEEUS FOPHEHANANQIHAT HYENHY S ARFIOY ‘i"ﬁ'b%f @‘F TARPRESEHBTI ng

conponent g dopiséd SAdheaRay &ng"acéaﬂlféliﬁh&ﬂa@ﬁinc Tage 3% §REMMbHCYIvER id Parallel
conprises an assenbly table 1 | evel or table |evel 14.

S i havi ng an assenbl%/ aﬁo ¢
On the tak e ldarmonm,traasnortaﬁéqfow?d%cgw@mpias?dwa FampgneRtygebich modudts affis por t
system 16in hini @sptRRBIHySRE @hteAal RhrdspSry ShQBHRAWKBELY WO 1081 3hd gbﬂm QAfrienged
rails_ 16, 18. Moreover, it can be recognized that the rajJ]s 16) 18 are
arrangd@d §RRsees RomendicHlagy g sid mail, 5a et pontalis dyary displacqals. assenbl y. t abl e
12. Yet, it is 6 1 6 JUN 20p3 al so possible to arrange said transport
system 16, 18 at the table level, i.e. on the assenbly table, or to
arti cul at dhemBRY, reasRum fireessijen & mevemant gf fhecmporet trasppR Il arfdinetrd ifr ane

;gr ?: to 3 BpENEA AR BeéGfng VHRRADNS 2cXRindhizbP b BRahPolOl iniprdded BsvitirNe
' flux.

25
In a further advantageous configuration of the invention, the portal or the portal carrier,
compriscs a bearing at its end lying opposite to the third rail, said bearing coming to rest on a
counter-bearing configured in the machine frame and in parallel to the third rail. Thereby, the
space available on the assembly level is increased again. In addition, the accessibility of the

30 assembly device and the free configurability thereof is enhanced.

In a further advantageous embodiment of the inventive assembly device, the transport system
_presents at least one portal drive. Although the use of a singlc portal drive already leads to
excellent results in the field of assembly accuracy and ussembly speed, the use of two portal



5 By neans of the transport system 16, 18, a portal 20 is noved. The portal
20 i s, conprised, in this case, of a first and a second portal support 22,
24, each of which are engaging in the rails 16, 18 and are1q§4$a { ded
therein. The two portal supports 22, 24 are connected wi t ht'eac r by
means of a portal carrier 26. The portaI qcarrier 26 conprises inits

| ongi tudi nal direction an obl ong engagenent opening 28 in which a conponent
transport unit 34 gets into 10 engagenent and is novably guided. On the
conponent driwsseach arremget dhébneameaﬁslmwpﬂml lve el 316 ir @/crrrhvghbt yssanbﬂyraedxmm y

attached. hat t.he, portal di s al o

X-axis in p rz};ﬁ«%@@?ggc ??1 -htﬁ TesidHy ’(S'ﬂg%fcaf% ?‘stﬁ% 124 t"?’g tglftp(’rt%héb ?rﬂ’tl‘érr al
transpo ]rt fsr&ummddhy tdlatbeca e @iv&@ysltdan bhﬂhc q‘bbﬁﬁ&t daﬂlhe Q:faviltﬁt&nter bﬁtha@?iﬁalaiadhby
means of a,.mater.i r anspor.t s i,C se arrane in the
area of thfm as%ﬂﬁ? J}“Ice{;’ E 'H‘rnu? %_E “td‘tﬁ’éﬁo%"é RRFPIEIRT f’ﬁétmt he
ori ent a8 i ovarability)ecdn fdag pt@r ﬁn‘&}ﬁh&ﬁﬁhiﬁmg h80<ﬂ'fb§pdn|dﬁtg@l heg‘aihlvé)ﬂnmicnth%n the

mat eri al transport forns e -axralethe ﬁgrtal c rrier 2‘?@0 tal .20

ori ent at ed”’?ﬂ“@ér”b@?rﬂt‘%‘f‘%?’eﬁ‘s‘f’ﬂ@f FPOFtRYy t]'ter’rlﬁe9 Bq contrg é f"r‘%d"t'i’on

of novenenpuintéddeth/ARP @RRAY chiteNSPMEpoktall fs aRdayd Mtwalen titedrives edial BenbiLad 36,
respectrvely which direction is_vertical to the y-axis, fornms the z-axis

of the spafCEMISPPRHGR FAMO GFcdrhBY asg*gﬁwycoaevﬂt@epml ditiiesy BLRAN TBOTERNEF DEhe

entire CONMRBY that AtpRihg b kHe Mua%oaﬂtxyor I8 A9 Eehi¥r HERE pdfalOtheldiPe
corrponent transport unit 34 can be nmoved in the direction of the z-axis. 25

Fi gure'® seraie! ean becoarrive adantively. sothats highdynamjc PE’@W@fﬁleP@f\é‘ stretyigrfet es

i n addi ti oge ofihifed THHGERIE oo dﬁ::dcti'oﬁ?&nc%raﬂo@s %%&?ﬂngeﬁ éﬁkm%hgtfn alever 2,

each arranged in one rail 16 an respectively, of 't transport system

30 The Fi gBPESXSCIARAANGr. each show further enbodi nents of the assenbly device

10. In this case, the assenbly head is replaced by a vertically and

hori zont al I y, respectively arranged turret head 48, 50. The vertical and

hor i zont al In' & @etheradvanageouseantiguwtiomof e invieRtiveusseatb shéeyips, the tramporl syaieme by
nmeans e [ t r aty.0. g

reans e oktal na04 Bl R0t of e BRRREY el Y S L i b

JUN 20a3 7a%r~'¢rghlyéeraustsmaatwdmtmymendmmmnfmre the assenbly device 10

conprising two displaceable portals 20, 40 arranged one behind the other

havi ng corresponding portal carriers 26, 42. The novenment of the portals

20, 40, i nhlthrfw}@asigvmeb@ eantfigatatipn of tleh iroomtiond it isg hdnsevpoam'ssible tha the

provi de f epar.at.e vengapne
Common. porFeioat sBkt 3 fispdeq BorCBRENE 108! bflpe thickBly, BB T Y50 o3

exhi bi20 vaspacgiavaiighlghn shts@ssedﬂdy urhlé fwefaents iasrsmed) sy mae\adhxgcrarunﬂ:er ofl; hmous

r epr esent grgg v ows an assenbly device 10 having two

i denti cal Ié} ?rggéftgémporvﬁ ar?ﬁg&lllo Figure 6 shows a further enbodi nent
of the assenbly device 10 havi ng one portaI 60 and one 10 transport system

54 f PRLL | 60 | to the d t
Cranapor ¢ ks BBl bl B o fvénte SGREb EVisPus aaeraeosv@?lsrﬁm?
pl aced vmdtstevuammmlsmas bexnmwlb)syn&h@uiddaﬁmpomb p&)dsbtedn dpded anthlercSnstmamly s

ne
Govr %0 Bireel by B o inicafly BRARRAT BrciBirbe i Brored Boraly o thet REpe
product s tmoveengntsaa ettkrmutxhdmoponmblsme Wmmhnpﬁzmouecztcawaé&(diynamw rbaladmsgn aced

by neans 5 of th rial trans st s . 38. e portal carrier 68 of
port al erefwby?wgﬁb?t%i’éécw g C?J%/ ?rtm‘g‘?é? m for noving the

conponent transport unit 64 |nclud|ng t he assenbly head 66, and engages

per pendi c y-.axi s in the rail he port al
di spl ac ea ‘Jr“‘tvth‘tg'r‘i’él"ﬂ}“rgéE’t‘q ?ﬂ?ﬁwaf‘%"&ﬂ‘w&‘@m‘% ﬂt?émt" Ik & ""6’6"'@%%5%5

per pergdi ¢ Weatidally iod Nof@ordtaIBNBrrdnged indrdt MRad. a3y thedise INY HRYERERA] the Glugder bf om
t he novenent al ong the y-axis of the 2U conponent transport unrt 64 and the

assenbl y HER#PBE trééﬂ*b’é“ch"s%‘?’ﬁmly\ﬂ"&“?%‘e WherRy raocillagifransport ithpgscgap be
entailing Jcareeswa&td&hspaadu&ﬂoa@ﬁee&aMe&n&qtmme@ccur ring machine
vibrations, in particular reduced vibrations due to the utilized rigidity
of the machine frame 52. The portal 60 and the portal carrier 48,
respectively, thereby conprises at its end |lying apposite to the rail 54, a
beari ng 56, which cones to rest on a counter-bearing 58 fornmed in 25 the
machi ne franme 52 and arranged in parallel to the rail 54. Figure 7 shows a
further enbodi nent of the assenbly device 10 conprising one portal 62 and



the transport system 54 for noving the portal 62 in parallel to the
direction of the material transport (x-axis). One recognizes that a portal
carrier 70 of the portal 62 provided with a :30 transport systemfor the
conponent transport unit 64 engages into the rail 54, so tﬂdf‘WHeﬂﬁ%rtal 60
is displaceable in the direction of thedx-axis. In contrast to the

enbodi nent of the assenbly device 10 represented in Figure 6, this

enbodi nent rengunces of a count er,- beari rot. rtaks j . ,1 6
SUN 2003 bn +BRREE e SOHGR B 2R thdveslon; 1 A deRyiole Bl Cvera
assenbl y gewvilsend shoveIthelotien Subh an asysgearent incteaies die puroleh of 9ssamiilyf lsyels,
assenbl i ng, conponents in the sem conductor ind L ES e XY Ts PF=Te
Rssonbl y PAishan (arnjeads o sromereRe i madriop s anf s AR BiPg i
tranSpOfthb&?t&ﬂm@%ﬁlkﬁﬁ&rﬂﬁ&&&Eﬁembbrﬁﬁfe%smbt;mmtonents, at | east one
transport system ( 16, 18, 54) fixed to the assenbly table (12) for noving
one or3nore portals (20, 40, 60, 62), and at |east one conponent transport
unit (34, g4 er?‘&éan;,f}*@;mﬂe:& AP YRR R T ARgiadertion sakll fonethe following geseiiptios ( 20,
40, 60, 65) and that conprises at |east one assenbly head (36) 46) 66),
char act er of sayershgrephicalbyieprssrated embafianeyts, TREren g8y 10 60. 62) are
orientated in perpendicular to the direction of the novenent of said
product transport system (38) and are noyable i aral l el .t.0 e diyection
of transp&iguei thed wle@a&(ﬁaélyWSB@C@%@WC@&S%@%&YW%@%‘%@ 5@.P°§§{senb| y
devi C? according to claiml, characterized in that the transport system
(16, 8) is conprised of a first rail ,(16é and a ‘se ond rail %S)Fig%rréqnged
paral | el Figwazh ot herhempticgllys Blusirgted) dnyentive, @8ssmh yné)evl“if RYS4R 10
characterized in th pris gqhgwpggg§ 9 the transport system (54) is
conmprised of a third rail in a machine frame (52) of the assenbly device
(10) orientated in parallel to the direction of transport of the products
to be ass Wi t ﬁgﬁ,rgp i BRdRidRQbinpHsiaME Mertical Y68,
70) engagesl pgspend?cu ar %ﬁﬁﬁgn@;%@ﬁgﬁt‘i’(@a@ . Assenblay dggvi ce
accordisng to cl ai m granghdtwest keadzyed in that the portal (60) and the portal
carrier (68), respectively, conprises at its end |ying opposite to the tail
(54) a bearing (56), said bearing (56) coming to rest on a_counterbearing
(58) for nmmigira4t he amfiltihee drtadimens29f dhed invossiverassmdy §4ics FURPRYPE (e
rail (54). 5. Assenply devi I to any one of the preceding clains,
characterized in tgg?'yztoﬁgaﬁi’l(r‘;%ﬁ %§Wé9%dém (16) i8) 54) conprises at |east
one portal drive (30, 32). 6. Assenbly device according to any one of the

prec edﬂo”g Pcilguarlc Igs) c Q ?&Tﬁl%;[' %L&ﬁge}tt%f ttﬂl:ai;lvcntivc assembly device comprising two portals;

Figure 6 a further embodiment of the inventive assembly device comprising one portal;
and
25  Figure7 a further embodiment of the inventive assembly device comprising one portal.

Figure 1 shows a first embodiment of’ the assembly device 10, in particular for the use as a

fully automatic assembly device for producing microsystem technical products and for

30  assembling components in the semiconductor industries. The assembly device 10 comprises
an assembly table 12 having an assembly lcvel or table level 14. On the table level 14, a
transport system 16, 18 is arranged. The transport system 16, 18 is comprised of a rail system
“having two parallelly arranged ruils 16, 18. Morcover, it can be recognized that the rails 16,

18 are arranged above the table level or assembly level 14 of the asscmbly table 12. Yet, it is



the transport system (16, 18, 54) is arranged at the table | evel (14) of
the assenbly table (12). 7. Assenbly device according to any one of clains
1 though 5, characterized in that the transport system (16, 18) is arranged
above the table level (14) of the assenb%y table ( 12). 8.1 Asd P device
according, to any one of the preceding ctains, characterized in that the
conponent transport unit (34, 44) 64) and/or the assenbly head (36, 46, 66)

are novabl ssiBIRC cgppgﬁ | gftley 18ayiHeaas téveRiiBgod theaddyenthhe Of
t he pr ece&?sr??%gflg?(rj{g, C %%%% g?’,“?gﬁ%?ﬁ tha%l t he novenents g}j@ ? plurality of
portal s (2shle,40 to 6diculdiz)the fansportrsysterm| 16y 1 gisetly 4o thechpsic machigne JramogoR8 s 10
10: Asseml y. devi ce. oL o myifEmRaRfHAHeg cl ai ns,

char acteri%ﬁeﬁgsi?#ﬁ@%@ﬁgﬂ%@%@gl@ﬁﬁgﬁgﬁiﬁﬁﬁ%, 166) is conprised of a
vertically or horizontally arranged. turret head (48, 50). t 1. Assenbly

devi ordi . t Iy B ; | i sobd) 4 hat
2Pl ur o e of PR oBlem 15 48 FESEN0 I Tl BAHA 08 (chis id N
A A A Ah.{Ri cas, Of 8 firséad a second portal support 22, 24, each of which are engaging in the rails

5W. 2=?W Kf" .

swi 2= (i1 oo cad algelancallealialin ool soiasbaioshan) oo
|| C V' Qe linisis' 99 § ponitcéniic) alieajaral carthea$ cahorjesdh dts) onfioujnah cal
cal ca) cal cp) cal cal sal <2l cal sal pal caloA bl 2bARhaR BabiaH b 34 i i b

- .. 1T23 g
} xsni 07U ahdgenieaedndal aa) sty gailiod]@rodhe aprepdreal wakpat wdl dapo ajsemplydeedial ca

L,

? E?Lfig%g%@&gm@@@ .?)]E(I;EFG/ GEEEEEG-yt 0] d_ZU] ca] ca] cal] ca] ca] ca]
cal] ca] ca] calU] ca] ca] ca] ca] c”a] ca] caU] ca] ca] ca] caU] ca] ca] ca] ca] ca] ca] ca] ca] ca
] Gl bl KJJJIKi KKILLLI Nd tajd Z .

| ca] oa] o daecRTRERFER I ELFE ZEAT Ot PRI E DRSS 65 e Ll Be FRapBapES) ca
] cal ca] ca thé Hh@ﬁlj{%ﬁ&r%ﬂ@h%&:a_ﬁ Ira Oe%&m(u):s HOMR' chde- d1 &0 direction of the x-

Lo | %aff‘@% > 'I%g{f‘g&%g@@g}%ﬁ i{ ihich s likewise aranged in the area of

the assembly level or table level 14,

It becomes evident that the orientation of the transport system 16, 18 and the direction of the
material transport forms the x-uxis, the portal carrier 26 of portal 20 orientated
20 perpendicularly thereto forms the y-axis, and the direction of movement of the component
transporl unit 34 and of the assembly hcad 36, respectively, which direction is vertical to the
y-axis, forms the z-axis of the spatial arrangement of the assembly device 10. Thereby, either
the entire component transport unit 34 or only the assembly head 36 on the component
transport unit 34 can be moved in the direction of the z-axis.
25
Figure 2 shows an assembly device 10 pursuant to Figure 1, One recognizes in addition, the
arrangement of a first and a second portal drive 30, 32, each arranged in one rail 16 and 18,

respectively, of the transport system.

30  The Figures 3 and 4 each show further embodiments of the assembly device 10. In this casc,
the assembly head js replaced by a vertically and horizontally, respectively arranged turrct
head 48, 50. The vertical und horizontal, respectively, arrangement of the turret heads 48, 50,
thercby meuns the vertical and horizontal, respectively, rotation of the turret heads 48, 5 0 with

respect to the assembly level or table level 14.
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10%& () - >ﬁgﬁr§ rgbsgo{av 'éstﬁx}l?g@e%b&i)rﬂcm of the assembly device 10 comprising two displaceable
portals 20, 40 arranged one behind the other having corresponding portal carriers 26, 42. The

movement of the portals 20, 40, in this case can be mutually synchronized. It is possible (o

provide for both portals 20, 40 scparate portal drives each, or even one common portal drive.

5 Moreover, it is possiblc that thc portals 20, 40 cxhibit various heights so that ditferent
asscmbly levels arise. The represented embodiment, however, shows an assembly device 10

having two identically configured portals 20, 40.

Figure 6 shows a further embodiment of the assembly device 10 having one portal 60 and one
10 transport system 54 for moving the portal 60 in parallel to the direction of the material
transport, i.e. in parallel to the movement axis of the products to be placed with components
(x-axis). The transport system 54 in this case is comprised of a third rail 54 arranged in a
machine frame 52 of the assembly device 1() parallel to the direction of the transport (x-axis)
of the products to be placed with components, which products are in turn displaced by means
15  of the material transport system/s 38, The portal carrier 68 of portal 60 thereby comprises a
further transport system for moving the component transport unit 64 including the assembly
head 66, and engages perpendicularly (y-axis, cf. Fig. 5) in the rail 54. The portal 60 is
displaceable in the direction of the x-axis. Since the portal 60 cngages perpendicularly in the
frame 52 via the rail 54, any movement forces from the movement along the y-axis'of the
20  component transport unit 64 and the assembly hcad 66 can be dissipated via the machine
frame 52, thereby entailing favourable conditions with respect to occurring machine
vibrations, in particular reduced vibrations due to the utilized rigidity of the machine frame
52. The portal 60 and the portal carrier 68, respectively, thereby comprises at its end lying
opposite to the rail 54, a bearing 56, which comes to rest on a counter-bearing 58 formed in

25  the machine frame 52 and arranged in parallel to the rail 54.

Figure 7 shows a further embodiment of the assembly device 10 comprising one portal 62 and
the trangpott system 54 for moving the portsl 62 in parallel to the direction of the material
transport (x-axis). One rccognizes that a portal carrier 70 of the portal 62 provided with a
30 transport system for the component transport unit 64 engages into the rail 54, so that the
portal 60 is displaceable in the direction of the x-axis. In contrast to the embodiment of the
assembly device 10 represented in Figure 6, this cmbodiment renounces of a counter-bearing

for the portal carrier 70.
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CLAIMS:
1. Assembly device, in particular a fully automatic assembly device for produc.i'n'g

microsystem technical products and for ussembling components in the semiconductor

industries, comprising

an assembly table (12),

at least one product transport system (38) that transports the products to be assembled

-, With components,

at least one transport system (16, 18, 54) fixed to the assembly table (12) for moving

one or more portals (20, 40, 60, 62), and

at Jeast one component transport unit (34, 44, 64) that is movably arranged on said one

or more portals (20. 40, 60, 62) and that comprises at least one assembly head (36, 46,

66),
characterized in that

the one or more portals (20, 40, 60, 62) are orientated in perpendicular to the direction
of the movement of said product transport system (38) and are movable in parallel to

the direction of transport of the products to be assembled with components.

2. Assembly device according to claim 1,

chara_ct'erized in that

the transport system (16, 18) is comprised of a first rail (16) and & second rail (18)

arranged parallel to each other.

3. Assembly device according to claim 1,

characterized in that
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4, Assembly device according to claim 3,

charactcrized in that

the portal (60) and the portal carrier (68), respectively, comprises at its cnd lying

opposite to the rail (54) a bearing (56), said bearing (56) coming to rest on a counter-

bearing (58) formed in the machine frame (52) and being arranged parall'el to the rail

(54).

5. Assembly device according to any one of the preceding claims,
characterized in that |

the transport system (16, 18, 54) comprises et least one portal drive (30, 32).

6. Assembly'device' according to any one of the preceding claims,
| characterized in that | -
the transport system (16, 18, 54) is arranged at the table level (14) of the assembly
table (12).

7. Assembly device according to any one of claiins 1 through 5,

characterized in that
the transport system (16, 18) is arranged above the table level (14) of the assembly

table (12).

8. Assembly device according to any one of the preceding claims,

_characterized in that
_the component transport unit (34, 44, 64) and/or the assembly head (36, 46, 66) are

movable up- and downwardly.

9. Assembly device according to any one of the preceding claims,

characterized in that
the movements of a plurality of portals (20, 40, 60, 62) can be mutually synchronized.
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@BwFkagsﬁlﬁ ly dcgch% according to any one of the preceding claims,
characterized in that

a plurality of portals are arranged onc above the other.



