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The present invention rela enbly device, in particular to a
fully automatic assembly dﬂlmﬂmmmwm““”mmdum ng rnicrosystemtechnical
products and for assenbling copgapents in the sem conductor industries,
conprising an assenbly table, at |east one material transpogt;yRyggsm that
transpurts the products to be placed with conponents, and at |east one
transport system nounted u |y table, arrd at |east one component
| S transport unit that |SBEMEM@E‘W di spl aceabl e p~rpeudicularly to the
transport system and t hat | east one assenbly head. Such
assenbly devices tire known frHfieYi or art. Known generic assenbly devices
can becclassified in three nain categories: Asscnblerslinserters for
produci ng el ectronic conponents) 2U assenbly autorr~atcs for the

sem conduct or i ndustry —amd—taboratory—de~zces—for-ttre~assenbly of sanpl es
of mcrosystemtechnical denonstrajiQmpipadah& Such a, SSCnbly devi ces,
however) exhi bit manifold di sadvantages 1 n particular for the produCti On of
m crosysterris. Thus, so=catted-assenttersiimscrters—are-optim zed for
speed, i.e. for a maximmulrt throughput 25 of placenent nunbers of up to
100, 000 insertion unitslh. Mwevcr, they exhibit the di sadvantage of |

ent ai ' ng The rrsepgele tnvaBliasinlstesn de dnatsyemlily Hexise. itc ptiedanio #hislly gatpmatigi s
means thah?séﬁas%%%@egbw BRELARS RiGofBkN URBHIODUNET Ynd G5 MsEinifling
spectrum of cofponents, substrates and assenbly processes. The use of

dsscr ubl ecegmponspist ipr thef smicdnduciers indbbtyies feormipasing \est assembily talde, golesitisine i n
particul ar_.for £GL.SLOo C i.bjlity.
Corpar e P ERR0R Syl RASTLaL R e pial 0% bREL Slo oichlbad &)
so- cal | edladiteotyotrdrspsert sysiemopiountcd ach fheraspmage 3abls emdr att dedsti ane, component
parti gl a ti Vv i I ccura lural ity of di
bord e(risI co rilrlél f|c‘%érrt g'}nlﬁtg&r?% ’lissa?l!taﬁ‘%‘!r?,e%{zli ﬁ%ﬁﬁ%@&%ﬁg?g}d’{%%%ly et'\?/)\e"rg‘,3 %g?ﬁpgltt e Vai‘rg CLfigo m

t he di sad#whecgerisehaitleashencogspinitdyiheadd hit herto known frame techniques in
conbi nati on 9 6 JUN 2(!'03 2 with the agsenbly novenents to be carried gut
either are an encunbrance for the space available, i.e. the restriction to
t he wor ki Ryclsprsemblavdzivicabhe lorwnhitoragsembity Khowh genesic dsdeenbhddplicesichn by and

confi gur apy,ldé Vs : L ively.an cgessibility of .the device is i ded
and restr Pfg%slé%% ‘Fé’?%gg‘t%f“ve c&&’ﬁb%@%ﬁ/@?@%%ﬁ?ﬁt %’f Bl??fiu?l%gﬁ‘ft{‘vl“o‘io“}pﬁﬁ own
di e b@thdensssmblyctutmmesgced for i seticadictgr hidgiryamd daboratorgatzvicecios sharssdnbly
correspongj i roces eeds for_ obtainin igh t hput, nunhc. ~rs
oo 1ot PLaelos e ACREREET ReRRET Sempiirafih Sofin Sueh Ao HENER csbiedes
known fi r exhibihmasifeld disadiaatagein penicalantbu tHegrodubtibisdfmiemsiisiaisef or e conply
neither wth the conbined requirenents for assenbly precision at a

si mul t aneously high 10 throughput rate, nor are they configured so flexibly
that a raphes, aclagiedbissdnttyertinsclitdrs areedptindizedr for §2ed, 1 @0 tiraafiditamanupiguer i al
present at L ong &3t BEhds 3%%up to 100,000 insertion unityh. However, they exhibit the
disadvantage of entailing a reduced assembly accuracy with an increasc of the speed. This
means that such assembly devices are only used for a very restricted spectrum of components,
substratcs and assembly processes. The usc of asscmblers/inscrters for the assembly of
microsystems is not possiblc in particular for reasons of precision and due to a lack of

30 flexibility.

Compared lhereto, assembly automates for the semiconductor industry, the so-called die
bonders, are optimized for process security, i.. in particular for a relatively high assembly
accuracy. A plurality of die bonder configurations is thereby kmown. These, however, suffer
35  from the disadvantage that the applied and hitherto known frame techniques in combination



It is therefore the c~hjeet of the present invention, to provide for a
geneti.c assenbly dcvic:e) which ~, ~~<<rantecs a high assenbly precision, a
hi gh throughput raft, as well as a sinple |5 adaptahility. This task is
sol ved by an- assenbly device having the features pursuant §6 gUMi2031.
Advant ageous configurations are describeg in the subclains. 2U Wth an
invrnlivc assenbly device, a conponent transport unit, or u~nmponcnt
transport units, is/arr; arra.ngcd on one or nere portals displaceable by
nmeans of awith dmspesemblyymberménts pabalcheled tont ichiserdire @atdnommbihinde foR SROEfacef

t he products: . WMt onponent s, whic rodycts are in. turn
di spl aced y”%mq%qgeﬁ%e?f%ﬂwmr’%g‘é ¥ qu gi&f:@s)aym{}gﬂwb oast“ﬁ’éb‘?Y {hlyeqrithe
arr angelrremdaprhbilib;eambﬂdnﬁlguﬁbﬁbt):, hesﬁeatve?i &l etcea@ismlvy bf $esdeRIBe ié lmﬁéiie@‘ﬁﬁéi bl e
to mainly Ve on t he, asse ead .for, paterial trangportation. The
port al itsrg&fmf‘ﬁerf%)ﬁf}w B y%?%e*sf'“%efg by 1of tha kpoum °§Nﬂéﬁé‘5ﬁ¥“¥?§ for
Certai 15 asshievial higDAssmblyckitadied FHRICONDYnERBY hidlBSe6Ss B fR JBRidmy ed.
Ther eby) th @SS\.\egHbly h ag can be noved gl[p %,flgli%her_speesa, 303 vvhi(ch In turn
| eads to Higho P‘B&QH’SG‘Fhﬁ%&f&é’ea‘tS%Wdit%é%témha%@@myerpr ecision. It is
nor eover possible to execute |arger transport novenments by a di spl ac; entcnt
of the portals,, so that the,entjre available surface of the assenbly table
can be co sisgar?lyﬁjgﬁ‘é"és %‘ﬁ’é{m frorg dée ﬁFﬁFP“&b*ﬁS‘cﬁ‘iE’fﬂOnéﬁmt%ﬁ}B@tsﬁf%éhq%fﬁiceﬁomw
pur t her noreithetugitk Qhd BEmBMEd ab@t@hﬁﬁdsaf@?mb&\blyn?&a&i%hl @2 SREhARORAP Hieh
per pegﬂl cular to the direction of thn materjal transport system i econes
e

pOSSi SUEPYLRPIOOPY arerther confisaredatos leribly tipigh remidadaptaikityelot ditfatept
product s ghocRsste@iireph @t unti oniRiaPhR6&EhHMhS aGAERRENt , can be processed.
Alternatively thereto, several material transport units can be arranged

simul taneously in the assenbly device, so that, due to this fact, the

pl acenent 8 I jaSrl ot AGT Y., , e RoLt al
St ruct ur e Lr R UR feckBE ek e, 8Ra; fofle PREASaREmbNIRRE 7
of the tr aﬂ%ﬁbgwwgqseaﬂugan@smblmwmm kigh|thiopghpyt odtc,t dsewels sembéimple
devicqas reapesiliyel v, lies relatively close to the surface of the assenbly
table. Thereby, a still nore vibration-free Structure of the assenbly
device is achieved, so that a very high assenbly precision is guaranteed.

Due Lo themBARAl sl @loithPasRAGE KA BBLA BOLLIGSaaRIBTY tabl &

remei ns nai ntai ned, a ftact aft ageous ftor acces i'lity, 10
adaptability and configurability. In an advantageous configuration of the

I nventi ve ;agsahiois &ﬁl\fﬂgﬁﬁfioﬁsrbgc &és@#ﬁe‘agmhc%ﬁél%ms.' s conprised of a rail
system having a first rail and a sewnd rail arranged parallel to one

anot héP. By means of this rail system an exact displacenent of the portals
i's guarangg hocddd Laurati o i jve
assenbly (‘jegrlg zclzne, %'Lec?'?%h%g{ﬁ%%\sé%%eﬁoﬁgﬁ ctga% 1 sed” é’% ugn%%%fétg&r’{ﬁgﬁ%é’

di spl acealf4st pirangedme ionaer merrprels dijpocasdebbnpardefiaganiportpystenlie parhidelt he

di recrion I f r.oduc Q | aced with c onent whi ch
products gf{gc}cl%r@?ﬁoﬁlgofgﬁagﬁo{g? ggp eb‘i/rg?%'(iasstﬁaf g?a?gcfwﬁﬁ 5?1’5%%’[9{“’3 O@E@W Pa%rgr eby
at | east onwerpdisglaled bautlze materid taasppagesem@).pendi cul arly into said rail, so
t hat EQe portals is/arc displaceable. Thereby, reacticmIUccs fromthe
noveneént of the conponent transport unit are diverted in an optimrCd

rnai ui cr . D@c ¢wtheiimgnuvdaratnganent af therporthindnd eltt dayteri® anaspott syitem| irprppydle poner

fl ux. 25 ] r . t~dvant ous .confiquration of e_inyentiqgn, .the
portal or'% 3%3{#{’ %Thg'&lérﬂr'? %Srsfmglgri‘ﬁ?(?goéén“ée'g}zérf’ilw&'q%tfoni ?E“B I‘S?‘f'hg’e%fﬁﬁosi te
to the thpulg aagids.ous ai sholdmtannipg anovengnt in ¢@@in msserablg anctesrsobthatr fefaldvely
ccenfigured |, the chine fra and i ar a | to the third rail. Thereby,
t he spaceS’Td!\‘/lgmaglsﬁf a‘f?notbﬁémggggmﬂ%yi 'Seg?beﬁnbfyﬁ}?éﬁ Eai‘sléccfn%begiaﬁ?&"}grl?wa@ﬁ? i on,
t he agg@eswshizhl int turdfleddd ao Hiktas IRisophpud emes 8t amdndréiged aGemMBYNprcbitivhr REkI 1ty
t hereof is enhanced,, In a furfher advantageous enbodi ment of ¢t he iariuventi ve

assenbl y BELRO¥E passiblertp sxecytslarest Sansporh me¥erRenss by a displaerapnbotfhe pamtalyspve .

Al Q uugl ~tHahthelnBreodvanaiié BietkRe RO iHeddsssHuly bl da8afd ol @8l heht @xbialg £Righ
results in the field of assenbl )E accuracy and, assenbly speed,, the use, of
two port afomponent or substrale variation, Furthermore, duc to the portal/s displaceable in parallel and

arranged perpendicular to the direction of the material transport system, it becomes possible



,1 6 JUN 203 .4 drives, each arranged on one side of the portal, can result

i n-even hisher assenbly accuracics and assenbly speeds. This residea in the
reason that the gravity ccatcr of the portal, as a rule, is eccentrically
relative to the drive systemor the position of the gravith J¥Nt®83 of the
portal, is tinme-variable due to continuqusly changing |oad conditions. This
eccentricity or tinme s variability, can |ead to unbal ances having a
correspondi ngly negative influence on the assenbly or positioning precision
of the pothatmateBylst b tdgh ofidthwecspentivelyl preducpoet alhigh width)toike placeduaithnt eed
t hat the cent,ar e r d
hence) anggn@/c%%ttq rcle"gb% rg{:cls%% ckgt(r%‘lr:’]ltgﬁi' o%c C?étg\%\é%lfgﬁhé@g@\o&a? r?'?l r%’f{??é“ ggrtal
drives) i arranged smruhamenslben thehissembly déwade, saltbpie dué toghisrfactitbe placenadnt presdlt | on
of the grayv f. t al nt r.ol .

concei ved&aaéé%%ﬁ %gﬁwg m%rﬁés{ﬂ Oé)ﬁmﬁﬁn d‘nﬁlg {):Xa(r?lsému ey 2] mt(8 ﬁ:gg%gxrl chfwely
structdr eacrtmcdbdmaotltca:cmedof gravity ofnhcenarispa-t sytein, god af albmoh@lmdembﬂtmmﬁthé or

carrying out moesitioning in an.even act fmnne
advant agedus CBI’I i gur LEPEivey {igs ¢ ﬁtvveq i @é" ¢ é“’rrs‘f'f%e‘{f. assteﬁ"g’?% a(%s prl
syst em 15Theetny a atild emrat/xbtalnen-tﬁ&blsmdn&u of ﬂmfasshhablmeaﬂ qchtcadsd eo thiheverpy,

the entir tructure af. the as | ¥ device i ran eedtob xtr mel y
vi brat i onﬁiigﬁgés.m#) pyecisigp l’%’é"far%g%n%%g) t:llg p%‘ﬁfs?'&ﬂ}uﬁt thﬁp%:F af"ﬂ tﬁ?l on,
it is, houmsembly mbhslrbrhemk hahintdiveed} rearfa@omsthichy 34 %vmgdo&pd&edcw@ﬁmmyt he
tabl e dseve‘l laP ‘bf ? tabl e. Thereby, the free 20 space avail abl e on
t he ag 1:5 ; s‘i?f‘ &t’é ‘9’ i ncxeased, so that a | arger nunmber of various
corrponents or the like can be arranged. In a further advantageous

confi gur f t he i nveptive assenl evi ce, . the noyenents of several
portals c ﬁﬁtlﬂ%%”F f°§€%ﬂf°&n?§‘§a '“‘}IIEHE% asSERBLS skt 1\46 HaSPed FYHEM 1be

consi dera‘liﬂn)prﬁal lofla refleag@eh hadwdyy @ k¥ AMNLRRR Ke@RY I 1Bl Z28dnged NFEidIRNik 3he On Of
sever al por} %yl n the%giésx&apectl ve novements i nct .reduction of

machi ne VAISHTRyReans § HY%W“(%%QWP@C‘H%‘T“&H%P%QW“ 1is s gHogateedt whi ch
the agsenbly accuracy can be further increased. In a furthrr advantageous

configuration,of fhe inventi Ihe ssenbly head is conprised of a 3A
verti cal ?{'} aBPhELAdvAB RS ﬁo%ﬁ) ‘P‘é‘fn“ﬁ‘ééﬁcmw deKise; dg%“HF'P%F Bt

head, t heispompgicd@f atmzemmépléoemehﬁa FathiRErARGSH HE EARLYy 'dedbe RitharaMRE" €by
anci [ ary. tﬂi[“h@F%Qrt |rres can be decreased) anal the production speed in

rum can b® Her gt transpart gf theyproslugts go P%Dlaceﬂwthf@mpaa%hwgéwgdum are

eonf i yur ahi R afsplabed byl\&ﬁ@tm%al | thanborebARnPOSPARLE AO1cRk R ISrBE Yok
portal s one above the other. Such an arrangerrent I hcreases the nu er of

asserd) y §18%88S PerPRdieanniniq seid talexdhat sheppriakiy inisrrstisitcestde producti o speed
and to a still higher flexibility with re, ~pect to the application fields
of the inﬁhee{)e%al ve assenbly device. 5 Further details, features and

advant age Yt Wé"%\"\/‘é%ﬁ &rany s wpevemelnfithe campanenl tﬁg‘s%‘&lﬁ yeidyierted in

several ghagpinfAld MalRPIG&LRRNiSRRAN 48 %ﬁmxé'éh g'erhéhn§ ROWR: imfpkdl Bowed SC;

hen~atically illustrated inventive assenbly devi conpri si ng one portal;
10 Fi guré ¥-a schematically illustrated inventive assenbly devi ce pursuant
to Figgure 1 conprising shown portals;

In a further advantageous configuration of the inventjon, 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 assembly speed, the use of two portal



Figtue 3 a further enbodi nment of the inventive assenbly device conprising a
vertically 15 arranged turret head; Figure 4 a fiu-ther enbodi ment of the
inventive assenbly device conprising a horizontally arrangpgdhﬂqgaﬁ bead,;
20 Figure 5 a further enbodineril of the inventive assenbl'y devi ce
conprising two portals; Fil,;ure Ga furtjer enbodi nent of the inventive
assenbly device conprising one portal; and 25 Figure 7 a further enbodi nent
of the inventive assenbly device conprising one portal. Figure 1 shows a
first enbddivesoichairanged arserentideyofitby portal,1@n résalt paevindupher assomblylrscwsdicsas a

fully aut omat]j senb|. evice fo i 1 | u

pr odﬁct S zg‘ﬂn% aésg?‘lg@tfp 5%‘%%3@? i“ﬁf o (l:"off’}r‘ﬁ (%'Irs]aggéj gmpﬁe ?ﬁaggtg gﬁ%ﬁ%ﬁ%\,%ﬁ‘h ) sl'f: Ties.

The assentid sucearialie rdlativotphé divee systemss dieyoyitivabf the peavitp eenter of thegestelris vy

| evel or table level 14. On.the tahle level, 14, .a tr t S e i,

'18 i's ar HaGRGDleLQuG O, FORIIYOUYY Ssharising 10 %cﬂd’@%"ﬁpral?@gg&gfﬁ%ﬁi a(i;nl t;ns]%fst em
havi Bg tyaRatiyalche|ledd & nabgsttes @dsing Sioft&pondinghy wegativiet inflaencbeon the

recogni zed th the raiJs 16), 18 e ar d abaqye th abl e vel ot

e sambl 5 REFEIOF HoFlRDS ZER I of hapitel B il oty paproli B pdine fSes Bl

al so possighh@nteed tHat &@Q%aﬁ@i éknte ¥ BROPdrtad Yshlaayslifwded dt diibes, bbhenchearel |

i.e. on the assenbly ta I%) or to articul afe Qg‘ﬁiptrﬁn ort, system 16,..18
i

direct|y *GCHE BRIVI GRRRH ORSUT Eyisiag IR, cpmiro bt P Diggpover be
transm ssisgmeiy d,g% gg?é,amgqarthyiaftgggﬁgmoﬂ%fmgd ﬁr_il_\g@cdﬁler I?ﬁléﬂ-;t'l‘Japqm‘aJ,tﬂlmadriye .
transport system 16, , or.t is . myved. The, port S rised,
in thi'@ c&etrolgpn eF?W&kvcgﬁ@mvg&é@ﬁb‘itﬁ&wwéﬂwﬁWﬁ%eﬁ“aL%ﬁgﬁ?c%i ch
ar ¢ engagiy@biaihet Mehik & veBrivifoonfiBurafich ine ARWAToLMINIRE dubgssitioninglii@n even
portal supports Z2, 24 are connected with each other by neans of a portal
carrier 26NOrFR¥ACHHARRET. earner 2b conprises in its longitudinal direction an
obl ong engagenent opening 28 in which a conponent transport unit 34 gets
into 10 engagenment and is novably guided. On the conponent transport unit
34, an asde enadihnBigequs capfiaisttionad dhoriay i pisgmbly dsrire dhe TP TSGR ze.
that 43e ROLERecd%e fio APIALPRL!E. ALAM,! BBICX TRALSY, | e RAKR! dtbntof BR
direction of the material transport. The material transport ensues in this
case al so agsmbhedayivedegiammnicst! to heextrenBlaxibrtiomfedy nmeans of a materi al
transport system 38, which is |ikewi se arranged in the area of the assenbly

| evel or table level 14. !t becones evident that the orientation of the
transport lsysfusther gdvanBgeavd cohfigutiticrced the ioventine itas, drowgier; passibiothat £hst xns

t he x-axi Ll ' t 2

per pendi ciﬁ%‘%dagt ﬁﬁ{é&ﬂso&ﬁ{%’? éré%%?n@‘; g@%&%n@%ﬁé&%{r}%ﬁ? S'nﬂz)e{eb%bglgrr%crft of
t he c@@porspade aveidabipen-the assentblBtbkrmirfade it irarasaie sbihat kb bagkr 38bercafpyatovsyel v,
whi ch di r%c'rtni on .ssoréﬁcrltili caal bt grrgnh%dy axis, tonns the z-axis of the spati al
arrangemanf’ 8F " T He sserﬁﬁ? Gévi 10. Thereby, either the entire conmponent
transport unit 34 or only the assenbly head 36 on the conponent transport
unit 34 cagn _be noved in the direction.of .the.~-axis,. Fi - an
assenbl y gﬁﬁﬁggﬁ%@%ﬁ?ﬂta -t c%ng BBy R 8f %e "E}’]cgmr'cecgﬁnr%ﬁg?gw%% |°tg?r§%?¥?fhe

ar r angenesevail parthls cat banmitiallg sgrahtbnpred t Blusthe ped88ion3peedaar he aonsidargbly i n

one rajl 16_and respectijvely.. of the tr PG, tem. . L es 3
and 4azéac H“‘Eﬁa&&?-ﬁ?ﬂéﬁ‘ ’é‘ﬁﬂ%ﬂ%’éﬂ%@ vre Hré"g{égeo(riﬁlg‘ﬁ%}\ﬂ 2 "ig'.le llljlﬁs;{éhﬂil%é
ease) the megathisya igdakctireducied af mdchine eibradons w@albleyackinedr(dynania balkicng),
respectivgﬁl}y arr‘aﬂqe.d turret head 48, 5Q. The vertical and horizontal,
respect i vePymeas PR Hirassmbly,accpry gn STHEICS: t hereby neans the
vertical and horizontal, respectively) rotation of the turret heads 48, 54
wthr espulhta f;[u?ht;[r ggva%%asg%gg c%nhgt\llrgtlionotl;t‘ r}ng Pngntlo%y&le as:,l'sﬂﬁhbly head is comprised of a

30 vertically or horizontally arranged turret head. By the use of a turret head, the number of

transport travels can be considerably reduced, whereby ancillary transport times can be

decreased, and the production speed in turn can be increased.



1 6 JUN 20p3 7 Figure 5 shows a further enbodi nent of the assenbly device
10 conprising two displaceable portals 20, 40 arranged one behind the other
havi ng correspondi ng portal carriers 26, 42. The novenent of the portals
2U, 40, in this case cart be nutually synchr~nicad. It is pbBsiuN &o

provi de for both portals 20, 40 separaté portal drives each, or even one
conmon portal drive. 5 Mdreover, it is possible that the portals 20, 40

exhibit v S_so that se. The
repr esent 'bl gﬂ&? ﬁgﬂ{ag“w&ﬁ% CLEW %WV I"yalf?e?/qs&lélea(ﬂ afiatEe s il
i denti cal Ip;mﬂ@nﬁec gw-.ecthpeﬂfeﬁl&cmn aﬁ@ngdﬁlegt MC&aﬁ:saﬁDMﬁnberfdfrabd&mblﬁmﬂﬁii ment

of the ass I |ce 10 having .0 rtal 60 an one rt _system
S0 for oG THem eads 7 ansorenseeiity PRy shedRd a0t b Mghtr iR by afhS
transport}espe&to the apgiicalidreficlao ttheinvoupernkmbly devizk. t he products to be
placed_wi th conponents (x-axis). The transport system54 in this case is

conprised of a third rail 54 arranged in a machine frame 52 of the assenbly

devi ce 10 Fnamldbﬁhs,tteataﬁaem@d §RAhth SR Tlthd iR GerioA RGRR fond the Mlo%ng)cﬁesbﬂgﬁmn
products tQ be placed with conponents, which products are in turn displaced

by means $bseygra Eéphiﬁﬁl@rrmseﬂ’w&m&i@@ﬁﬁs'fw3‘8°W5"I'he portal carrier 68 of
portal 60 thereby conprises a further transport systemfor noving the
conponent _transport unit 64 including the assenbly head 66, and engages

per pendi cHIBFE y (y-sihematiqally flugtrated inventiveasseaply %xwemprb%@&%e PeUg’v

di spl aggeable in the direction of the x-axis. Since the portal 60 engages
perpendicularly in the frame 52 via the rail 54, any novenent forces from
the movenBiirat ong & Kehopatisally Blustrated Imyentbvenassernblytdexicspoiiruanhia Fgareahd t he
assenbly head 66 capnbpisAl3fbbap&hiyi @ the machine frame 52, thereby
entailing favourable conditions wWith respec.~t to occurring nmachine
vibrations, in particular reduced vibrations due to the utilized rigidity
of the Mgiaey f 1 atprafe: diih BRLL K ol vl BRRAY Liliof BUhbRindirerticaly
respectlve Yy, thereby conprises Its en ylng pp05|te to t rail " 54, a
beAri A§ SG which awwesahunm@smion a counter-bearing 58 forned |n 25 the
machi ne frame 52 and arranged in parallet to the rail 54. Figure 7 shows a
further enbodi ment of the assenbly device 10 conprising one portal 62 and

t he transpigure §yst eantirthdroemirodimegt tdfethsoinvahtig? assembbr aleviet ¢omprising a
direction of the is). One recognizes that a portal
carrier 70 of the”g%g%b@L%%&%gga}%Eg %??ﬁ a 30 transport systemfor the
conponent transport unit 64 engages into the rail 54, so that thd ports!

T e e

enbodi raent renounces of a count er - beari ng for the portal carrier , 9

6 JUN 2( 1pg, u?e & LAA igur&icr enfxbo]dlmA% 'ﬁf{% ‘Xverﬁ%cr osystﬂgr i % 8grﬁ% OTICLHO

automati c d’sserrbl devi ce duc ng pro uCts
and for assenbli n8 andnponents in the sem conductor industri es) conpri sing
an assenbly table (12)) at |east one product transport system (38) that
transports the products to be assenbled with conmponents, at |east one
transphrt Fgpst E2m ( n farthdr@&mbodiment sftile invedthe sasmbiynleyidabhpriidgonefportalrovi ng
one or nore portals (20z 40, 60, 62), and

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 ussembly 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



at | east one-conponent transport unit (34, 44, b4) that is novably arranged
on said one or nore portals (20, 40, 60) 62) and that conprises at |east
one assenbly head (36) 46, 6h)~ characterized in that the one or nore
portals (20, 4U) 60. 62) ace orientated in t;crpendicul ar 18 d¥h 2003r ecti on
of the nmovcntnt of said product transpor? system (38) and are novable in
parallel to the direction of transport of the products to b~ assenbled ith
conmponent sy; i \>6R 50 018 a8 el x| | hat
The tr anspriPosdeR D M B Yl GuRBR SRR 160 1F o2l dulp G181 €1 SOl
second r aittbl¢, 18 ¥o articalatpcthie Fansmprtsysterny 16athdisectiz to the. basis seaching fameiseds to

accor di ng ,t. | M1 2%%5 | | : . a09 9 the transport
system (SAP}Hing @o%‘rklhé‘gl 0 ggtﬁhi%?g)réégité alﬂjtr“(uég rr;}%@h’}]e%%r ane (52) of the
assenbly device (10) orientated in parallel to the direction of transport
of thegpr T e , t ; I e
por t al Soas oty b rRSpASEE LhTS, te SuBTRORTRb R The niAF b0 MISHARUEY
Assenbl y didvicase, aftecfirstiamin $svomd portal Syppott22a24, endheafovhich srhabgaging ip dhetrails (60)
and the pqrt carri.er (68 espectivel ri,s t its e | vin
opposi t e ﬁg’ f%&"‘f%\rflb“("&%maaeh &eé?lgh?ﬁe % cfrtagglfrgé"i}%g?’i%\'frf 3%)“%%%“% °?%h r est
on a countotiek by; rmedna-of (5 BYrtdl crarrbd A60 Thheporal birrier 26 aompiise? )in dts dometudinal
arranged rall el the rail (54), Assenbl y devi ce accor di. t o apy one
of ¢ he’ pr BeERngocrietibgtnent Sashina i VIEiILE QHPTET T iy B e B
18, 54) cengagesest aat id masdblpaddgad Onathe eimpomedtIihsde)unitB4, &5 seethbly helwvice
trccordi ng to @ﬂﬁ' ne] Ofblt he a_{gcedi ng clainms, characterl2ed fn that the
transport "sY8&Y ‘tn%é‘,c e4sgolyipched. orran' ed at the table level (14) of the
assenbly table (12). 7. Assenmbly device according to any one of clains 1
thr ough %nc%@c%&%%ct:setalatztﬁg p(l)rPal %‘?st displaceable along the x-axis in parallcl to the direction of
the material transport. The material transport cnsués in this case also in the direction of the x-
15  axis and by means of a material transport system 38, which is likewise arranged in the area of

the asscmbly level or table level 14,

It becomes evident that the orientation of (he 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
transport 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 7-axis.
25
Figure 2 shows an assembly device 10 pursuant to Figure 1, Onc 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 case,
the assembly head is 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, 50 with

respect to the assembly level or table level 14,



tha transport system (16, 18) is arranged above the cable level (14) of the
asserrtbly table ( 12). 8. Assenbly device according to any one of the
precedi ng clains, characterized in that the conponent trans (yug %t (34)
44) 64) andlor the assenbly head (36) 46, 66) arc novable ug n
downwardly. 9. Assenbly device t~ccording to any one of the preceding
claims, characterized in that the nmovendnts of a plurality of portals (20)
40, 60, 63) can be nutually synchroni zed, 1 6 JUN 20p3 | U 10. Assenbly

b assontigh et s Ry RR EutandR JPUCRSAHY BLALTD o IRRABUED dRBRold T8
arranged tpartale20hhattanged oisehind the othesbavingcodwsponding povaldiarriers 26, 44yThme of

ci 1 hasea UErEEhe pBRE 26, 8. s ke b it bt Rognhl 6

$&6LW. j ~ 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 10 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 engages 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 bc 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 transport system 54 for moving the portal 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 displaccable 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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1. Assembly device, in particular a fully automatic assembly device for producihg
microsystem technical products and for assembling 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 tablc (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, 6§2) 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,
characterized in that
the transport system (16, 18) is comnprised of & first rail (16) and a second rail (18)

arranged parallel to each other.

3. Assembly device according to claim 1,

characterized in that
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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 parallel 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 at least one portal drive (30, 32).

6. Assembly device uccording to any one of the preceding claims,

characterized in that
the transport system (16, 18, 54) is arranged et the table level (14) of the assembly

table (12).

7. Assembly device according to any one of claims | 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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