; UVe3eCOL<"™ 6@27i 6 JUN 2003 5 Assenbly device 1 (3 , The present
invention relates to an assenbly device, in particular to a fully automatic
assenbly device fur producing m crosystemtechnical productﬁ @rjﬂ f@ﬁ?
assenbl i ng conponents in the sem conductor industries, conprisi 8

assenbly table, at Least one material transport systemthat transports the
products to be placed with conponents, and at | east one transport system

nounted on the assenbly table, and at Least one conmponent 1 ni t
that is arranged and di spl aceabl e perpendicularly to the trmﬁlgmnmm‘gmmgm
and that conprises at I'east one assenbly head. Such assenbly 'devi ces are
known from prior ant. Known generic assenbly devices can be cl ad&i'f§ed. is
three main categories: Assenblers/inserters for producing electronic
conpongnts, 2U assenbly automatcs for the sem conductor industry and

| aboratory devices for the_assenhly of .sapptes—of—mcrosystemtechni cal
denonstration tizodels. Such assenbl dlg‘vi CERe however, exhibit manifold

di sadvantabes in particular for thé\'%% &(@fl on of m crosystens. Thus,

so-cal | ed assenbl ers/inscrters. are opiimzed-fof-~speed;—i~. e. for a maxi num
t hroughput 25 of placenent nunbers of up to x 00,000 insertion unitslh.
However, they exhibit the di sadvantage of entailing a reduced assenbl¥
accur agy Whth an t NGIARSE Rlad¥e &P Athembll devienria gt wush? Hulbe ppiogpatic
devi cd¥ ar'@ oS for 'a very restricted spect  um.of,. COMPQReNs&mbling
subst r at essethlasdeidl oprpodesings MITRSYHER BFIULS P 6F nijge atiéeagbllgglﬁtgnﬁ'

m er osystens i s not I ! b Sdsdlcompfising as cassenofly pRdi Bi d
due to a I‘%QE}P"B'F“Q%(”F RE?S%)L?? Lclgpét'{};/&alegh%ﬁér ed. ther %01 ae%s‘gi@wnw%tfor
t he sem comstetdlaranisproit Systeyn thtah &rangpoBE [t eRF O Wg%ed%?“s, arfw;p im zed Lrgjtr
process security, i. [ rij lonf senell attale | andhatglead saenyigpon
accuracy. ‘A%%}éaﬁ’?ﬂéﬁ‘?“os Stgr?‘ eﬁggﬁg(groncglﬁfa?gura{a',pns is &Q@;agiq,\g E@&%-md
These, 1hovemaport St ftkat i8arrhnge andedishlacgehle RER ielarly s S5oTred” and

hi therto known frane ge%{:nic%#-g&bgwhgagnbi nation 16JtJ N2m3 2 Wth
tIlC a. SSemf’W%Fsﬁfb‘i} Yeht'S T be’ carried out either are an encunbr ance for
the space available, i.e, the restriction to the working space avai l a\t,)l;le on
the assenbly table) or the adaptabplity. _ ¢B{vh penay dssényhly desipesceanvas] y
and aecessPBfi Ps.sf‘ﬁ?‘)"éf‘{"tvﬁ $ gSeE™ }srdln %ﬁgg‘ gﬂg{ Pgégt i ot e?, respoct iveky.
Mor eover, glasifidd igiteé nairgéatiégoyien fA st énabl Rnvbvenrters éortiw{!‘@v% C SRR 4 g{b bz
achi evi ng hi gh assenbl, eeur aei.es_ w.t h:cor ' dbiigh for the as® eds
for obf8i ni"‘?f’@“‘myg‘ﬁ‘t?"ﬁ?%%%’,r %ﬁ%ﬁ@ﬁﬁ?&#ﬁ@?l@%%g%tgbrggewﬁ C?‘ngv d. Lo date.in a
sati sfyi Ng MBUREs ofhGRAEPIym dedhhicelsdearosiration aradeleSER &R TVHITY ’
sem conduct or_ i ndustr,ies.therefore comnl ' i oWok hhidrbgstemebi ned

r equi r emeneshipismardeld iy vaniaues %q%aﬁt'%{mggrstﬁﬁt{og g%]hg\oMSZFly 1?:i%lgh 10 ~
-throughput rate, nor are they configured so flexibly that a rapid
adaptability to different process requif Bl RF b dhaxpfigaembaglipohs
can take pl'l)é/i)ééﬁ"reta“?dsa‘tsﬁ’@}"gfszf‘%crtteﬁear Sfﬁwg?&tgﬁg&bﬁsent inventi% . Lo
provi def ;)rofa%g@éﬁ%h q,uaﬁ,ﬁ%nbprd&yilmepoakiinmifgualn&ﬁheé@wﬁvﬁgﬂ $HfYak Y y
precision) a high throughput raft,,as Y caam gried.i This
This task idsadvaniass _fongqﬂr‘\“ga§§%‘{1’ﬁf’§/aﬁf8€ﬁgem ar\t}lgyngﬁt%q%l ifgiﬁur es pursuant to
claim 1. Adyant ARLOU f&anIPEEatdsarsormy esedders Vaneths gt adiBe St 4 e 20

s/inserters for the asscrobly of.

substratcs and assembly processes. The usc of asscembler. f
. ’ . k o
microsystems is not possible in particular for reasons of precision and due to a lac

30 flexibility.

Compared thereto, assembly automates for the semiconductor industry, the so-called die

i.e. in particular for a relatively bigh assembly

vonders, are optimized for process security,
suffer

ality. of dic bonder configurations is thereby known. Thcs«_a, however,

. - accuracy. A plur .
e dio combination

35  from the disadvantage that the applicd and hitherto known frame techniques in
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Wth an inventive assenbly device, a conponent transport unit, or conponent
transport units, is/are; arranged on one or nore portals displaceable by
nmeans of “a transport systemin parallel to the direction of i%$2§$3@h of
the products to be placed with conponents) which products ar

di spl aced .by the material transport systen(s). 25 Due to the inventive
arrangenent of the portal and the material transport System it is possible
to mainly nove only the assenbly head for material transportation. The
portal itself thg{q@@xl Oﬂllo%rﬁﬂ{tg kEBc Udiried R @ithedark ancemgmbnmesrgort the space
certain as% @ no eg, so that relatively smal] .nmasses have fo,?p Upﬂﬁd'
Ther eby, tdvailaseinhiiye hestribtionforhe NovEas 4pacs ayatabls o8 Jie 45CHBLY PR U B ur n

| eads to higher, t hr opghput £s, ' sasathimy e MePéeiiimpoded drid i s
mor eover Eﬁ“ﬁ‘l“i}y f“b‘yg?f@%ﬁ‘faéﬁrtzrrég;r“ﬁ%%%r.t rm\lle?rents b; a,di. Iace{trent
of the porjeskistedsispeately.doravers suffigientaisidinsel the kBovsh dichendds St%bl e

can be covered, hence enabling a. high i fefsadpecdsdfor abthining
Furtherﬁmr@‘%@h@gﬁt“ﬁ@%& 'fl%‘flgrsau(f?s“gpa(g)gagi eg_?‘%lﬁggzﬁﬁl Zétrl])d ar r anged .
per pendi cui,i%ﬁ rBugdHpat wlinitees hasmovbeen h@vaditotatedh asplisiips M eistem it becones
possi bl e 6 JUN 208 3 that materials of a high wdth, respectively
products of a high width to be placed with conponents, can ti %ée?r ocess]ed,
Al tcrnat | vakaeniheBalices keeweriaim thetdedmhictnd sepsprdusisr dn@iien hegdlors f5eg"y
si mul taneously in the assenbJy devic 0 : i §mbiB&ieoudiNaigh

pl acenent BHEEH Vﬁﬁha‘ﬁl %Qﬁ“slTiBedld¥e§*PFFf8frf f?rn%%s%gélgd& H‘?%?/I?r?ggngmgt t he ,inorgt al
structyge; wi ugh?um@:qmrm@ ySNEonfglsed. H Aotiblyvbar & mintid rreptedlity dp Gfferent
~a.vity of the transport systen), and g’}‘t aSI la ff‘&‘é&‘i’kﬁ el enents of the.
assenbi y dpwies requepeaiepemptend) ESPEIER V'Y “d"6se 1u the surface of the
assenbly table. 'Thereby, a still nore vibration-free structure of the

assenbly device is achieved, so that a ver i gh .as SesbRNddvice,
guar ant eedit iBkeretora Wis opinct f EHTERPLINEOHO e{},g%%@éz@ra@ F%ﬁﬁg%gsn tﬁ’gd Y

assenbly tahks renmins o t plarsly @Rediasd, mhighhhicsglaht apcagewd a gy simple
accessi bi | ?’?‘3‘/&1 Pt 7 adapt aglﬂl ity ajrlléﬁconfi gurability. In an advantageous
confi gugat iadaptafilityhe i nventive assenbly device, the transport systemis
conprised of a rail systemhaving a first rail and a second rail arranged
parallel to one another, By neans of this rai stem . ) :

di spl acenehivtsk iseolpert byt esserably dayisbaans Lﬁe#qaﬁx)( “r?é’%ghuéxs Q% vgﬁ{1 ageous.
configuration of the i.nventive assenbly device, the transport systemis
conprised of a third rail displaceable in a ma\ﬁli ne frame of the assenbly
devi ce in peatvahfagous configurationsawideyrri@ed Iy BHEPEA™bf the products to be

pl acedglv(\)/i th conmponents, which products arc in turn displaced by the

mat er i transport systenls, whereby at |east one rtal _carri s apgages
per pendi culwtthyiniimteolisassdemidy Idevissd 'ﬂtqQHtP"’t“H’éterf”élug“Q'i °§/“d?18g£cﬁnls§§n§§abl eli 1
Thereby, reaction forces f REA1TRMEIREAbIYy rhfi@s eDapemgntt systam ppardiiani t
are di vertég“ﬁ‘ﬁ“é‘ﬁg%ip‘f‘} ?ﬁcs%g%r]rrﬁ%ne? chur ring vibrations arc minimzed, by
means of t hg theWirues opomeport bf te prodests thbapiperd Wt CORRPARY &ED TS '

configuration of ,the |nhventiaon 9y, the portal carrier, conprises
a bearing a}f"‘?‘?‘é“"@ﬁdcég’(ﬁlénéag%é)%%pgsp?‘gg%ﬁéem(%i rd rail) said bearing corning
to restodOn a counter-bearing configured in the machine frame and in "
parallel to the third rail. Thereb Axahdi daheopnyttbm, iabgoatibly
|l evel is i n‘@\ﬁ‘%ﬁfs‘éﬁi“ﬁ'ﬁ%‘i“ﬁ‘Waﬂg%{ﬁed??mlﬁfplaﬁﬂzdmgg%essi bi | lt? Bf trrthfi 39 AseByL! v
device and {hgaifkagoeonily g abihbly hea fravtterdad trapspareian: Thy ol i f &7 )
advant ageous enbodi ment of the inventjyve stgﬁ, Wh1Genodeesot thansepively
syst em pres@al}ﬂ\fé"f“éft“*sI"é‘é@'tS?‘BH<=.1"“§’(5‘f;‘f’§alm'Vrelm\}zgf.aﬁ1 t E)Iyug;sﬁat hg lse of . in%ﬁd
portal drive Al feadynhRadbeoved Crlcdy] the essirbly Hiead caeds ey B higher %

accuracy and assenbly speed,, .the use of 't r 6 sabiiMiy2 9R3istbnd i ises,
each ar 3@&ngwiichninowen d¢ade torhighes thisughyut r\ég%%?éléab%m?sﬁld even h)izg_her assenbl y

accuraci es a%gco@grs&{mk% (SREEGe [akldt Brafispoit desveinants by adispbermet & theparigt ety t y
center of tHe portal, as a rule, 1s ecce trigal l‘%’h ElfkiMendi@e LA®LIAE b\hegh
system or t fat pmsdntiiwwa@ﬁblpﬁéﬁ%cé%?im?aﬁ‘érﬁkf ér%t “the” portal, is | 4
time-vari abl & g(l),l%n{ 9 S8REILOVRUSLY, hdBghde duoadthe gradilfs dsplaceatis in parnllel an
eccentricity°d e S vart abi i ty, can ]ead t.o #&Q@éﬁ@%h@ﬂécageﬁpomb‘e
cor r espondi agluygedgggicndiguliantd besliecting ety °§‘§E°é‘ﬁb y Or positioning precision
of the portal. By the use of two controlled portal drives) it is guaranteed
that the gravity center of the portal is always between the drives, and
hence) an eccentric position cannot occur. By using two controlled portal
drives) it can noreover be achieved that, depending can the actual position
of the cavity center of the portal, the drive 1 O control cart be -conceived
adaptively, "so that a high dynamic rigidity of the portal structure can be

I 1 S - o - n o,



nore exact manner. In a further advantageous configuration of the inventive
assenbly device, the transport system 15. is arranged at- the table |evel

of the assenbly table. Thereby) the entire structure of the asﬁﬁn@} Y ) gvi ce
is guaranteed to be extrenely vibration-free. In a further advaht gﬁleo S

configuration of the invention, it is, however, possible that the transport
systemis di sposed above the table | evel” of the assenbly table. Thereby,
the free 24 space available on the assenbly table surface is increased, so

that a larger nunber cQf nar WRlS oFEeenay tnsoduttstdfea lhighewiti thdeaplpedgiith Ln
a further ' van?ageous conf i guration, of &‘he inven%i ve r?aﬁﬁﬂ% deyigere the
movenent s doimposenscal bpereasssd cAlcrivelt VTSR SEFRE AT O/ 2 ed. ﬁus?‘xtﬁﬁ
Product | o S R A A IGudy Rend il @Ride 6 tB&S 86k toBis daat)ythapiaceahdny speed
opti m zed EYAEHrORTEY Yo of several’ portal s in their respe ébé/rqn%\{gg?nts,
a di sti nctean atbodte distinsfly nmartased By meansidiee BUH SEYAH ‘éx‘ﬁeg‘ ’% y1nam C e

bal anci_ng), . b ans of \Whi : &l a5y of&hmbeatlaielbments of the

Sec achisvel B P S b R A e TRk

i ncr eas’ed. ous configuration of the% ihnvent ib n;tabgpe
assenbl y hgaghtls deoiepy respettivélya 1180 relativelyc 8losy (& thensi{ass fiaff P53 i’ﬁge ‘
turret head. By hg use ab- Aol Wil ol A} NG ANTRRNIcRlS dhRR ey tict s dugl s

can be cont} Petfue eby ancill'ary transport times can be
decr eased, higRdsschvlypsracsion ioguaspeed. Dne tatha peds shectiife e 84§ avatiabieon tire ~

55 101S' 20 25 3U In a further .advuntaseqysConfiiosiidddonn fof dcbasibility,
i nvent i on, 3F¢MplY or‘ﬁ'B%‘é‘Fbﬁnémttdé%%aryaﬁéewg‘a"vcr al porut?éal s one above the

ot her . {Suchy.gabaity alig@rRptrabitior. eases the nunber of assenbly |evels, which
in turn leads to an increase of the production speed and to a still higher
flexibility wwth rerrect to the application fields of the inventive .
assenbly dgyvisedvahtabtdircodipahtian of thatinvasvandentlyatrvisgehcdrantifgt HRFEhE on

result fromthe foll ow, escriptio f . [ i Yd beRnaswendrd
enbodi nent eommred &f wﬂ%&ff#?‘a‘aﬁé "lP"g? éfﬁé(r?mafglee“g{d?{/mi %ﬁ?gt rgt ed i nventive
assenbl y dgydice, BPMRAAsIfMIgs NG spo[ raxactdifplacementaf dietmomals is gracpnteed.

illustrated inventive assenbly device pursuant to Figure 1 conprising shown
portal $3«Figure 3 a further enbodi ment of the inventive assenbly device

conpri si NgyRaddr ih@vdntduvo@f doangedidrief te idventtie dssanbledavics, thic. anERagy system
enbodi nent of the inventive assenbly .device conpri si H9F kAR i lphdatict
ar r anged tlﬁrqoétpfﬁ%helf;aWfﬁdﬁ%dﬁpléc‘?”h%tlﬁérma&ﬁﬂB%%ﬁ? }%19&5 e Erilventli ve

assenmbly deyine Qi eQHRI drHaRshoreT tROpoalids tofieglaced Gith compoieats, whish dFysepis aps
the invent Iinvet!urgsgiSpchleg éjye\{l{ccgaﬁa%gpgrlar?slpg sg':gte s?r\«&h%eby Meast one portal cartier

20  engages perpendicularly into said rail, so that the portal/s is/are displaceable.

Thereby, reaction forces from the movement of the component transport unit are diverted in
an optimized manner. Occurring vibrations arc minimized by means of the improved power

flux. ‘

25 . .
In a further advantageous configuration of the invention, the portal or the portal carrier,

compriscs & 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 thereofis 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 alrcady leads to

excellent results in the field of assembly accuracy and ussembly speed, the use of two portal



Figure 7-a further enbodiment of the inventive assenbly device conprising
one portal. Fisurc 1 shows a first enbodi nent of the assenbly device 10, in
parfl cular for the use as a fully automatic assenbly devi ce for 16 QiticR0iy
m crosystem techni cal products and for asseinhling e:(nponents in the

sem conductor. industries. The assenmbly device 10 conprises an assenbly
table 12 having an assenbly | evel ar table level 14, On the table | evel 14,
a transport system 16, 18 is arranged. The transport system 16, 18 is

conpri sed @fiva, EfhlanSigddedn Wsﬂ@oﬁmpm;ﬁahebﬁuymlev‘aﬂgghbrraaﬂeh‘b]}’la@amss
Moreover, it _can be recogni,zed, fhat the fai,l 8 ar the
table | eve@%?“%@’é{rsﬁﬁq% eé‘f““&’ﬂ i fherrasoq, tha E%Ig&nvfjtéb?m 1@’&%@%@' a@*&%ﬁ

6 JUN 2003 ;& pliRual9SalattyLtolthe @:Wcad%t@msoalthi ﬁorsﬂlbﬁ pHtHe gsavity epntditf ﬂiﬂ)(‘&tﬁl,tlhe
table level, i.c. oh the assenbly ta‘}?ﬁg) (r)ll ee@{tl cuyl.at ecéchﬁxct

system 16; tiwg-verigklet d4¢ £@ RGN colRBAE nGaG CARYH 1§ §°HChI%ET e an
optim zed %mﬂgséh@ﬁcﬁf td UnbREnded mﬁ]gya rt@na@eﬁmngy pc&rgme ﬁlﬂﬁynmamh@f
the transport s tem $, a porta 2 The

conpri sed:; assmntbm cgma@emnefpr%wsm%ft ARRTtE %Ve H%f' CH(W?&P’RE‘WS%?‘%QQ{?V“M 13
each of V\’h' RflSs BROBY BlvibNcdnbe Jrahd Sorddd is AidapnBetaben meldﬂ@&gli\hdédﬂce,

t herein. e two portal 'supports 22, 24 are connect ed th each other Qg
meHna of aepazemtra;l pasitiani W%OCWheB)pM‘F&FW%&F’?W Peptalodiings EEaN MPreQUET

| ongi t udi nal [ t 208y 2&htdrip fukd &, memtioment
transport. nl‘fedgtﬁatlgg%be%m%b(ln 'g“g a@@gﬁgg@gﬂ@gﬁ |§yrmvabl ﬁ&él t he
conpondnt - tcbatmimam be vonceived pd@tnva]s'smbatw Hghdymaig @W&W?{Pgﬁ?& S%‘lt\éréé@bl y
attached. o l.ze l:ﬁﬂln?gc & dnhewen
X-axis in al”ec ?18’ Vsené%?&eoé‘gi on ceg&r%‘%iﬁofal traﬁgg)?ttl&h@r%e nat eri al
transport eﬁt&ueﬁaamahjmm case al so |n the direction of the x 15, axis and
by neans of a material transport system 38, which is |ikew se arranged in
the area of the assenbly level or table level 14. !t becones evident that

t he o~i ont ahiadfrtiedr aﬂ%tctgwmscmnﬁgmym@rﬁlqm)/crmgcamﬂnb}fedfdl%e‘éf TeRyPOT Syt
material transport, forns ~a t he r £tal tha 0
ori ent dfed 1® ﬂ‘éﬁvﬁseﬁdﬁh(?df‘%}? §wil ?r% bi P%kt %lfge? %h%acr?gpct %%Udg?r ection
of novenentygemtl @gwmggoﬁemudtbaﬂasmﬂhclylmbtatiéd-fand of the assenbly head
35) respectively) which direction is vertical to the y-axis, firnms the
z-axis of the spatial arrangenment of the assenbly device 10. TherebK

ei t her the |gnf kirfhef QBRQRGBSus! EcHTiZRAKLN Wilithe Bdcmtfonpitl iy, hiveevas goutibly t éatbe 36

O L A S R o

recognisges slgaceamﬂ;m@ Bn VR RRBIA MR BRFacofs iacrbisedtsoand o lergsenonigr pbrarius
drive 30, 3 cash arranged inone rail 16 and 18, respectively) of the

transport wmmnteeﬁrﬁé FfﬁiheéaémSg‘é’nd 4 each show further enbodi nents of
the assenbly device 10. in this case) the assenbly head is replaced by a
vertically and horizontrcllly, respectivel ar range sgrret head

The verti can safutheraadvaniagesus corfipeationad|the %‘?i?‘}t’é(ﬁ V19 e e ek %mheads

48) 50, the t dhqrﬁbsz%t d ﬁ@:s ed tandleyconsideratily on
of the tur rsret'1'21%le‘%‘§{8'[5%‘nb%‘?myr%w5(5"’4&})1’@1';]ge p% uc he

respu to.the vel . or ta
| evel 126. maresscdwvzotyamcramgopemeeéﬁbmémmamrt ﬂ%?ev ﬁ-L\é%ﬁ H‘t‘hS‘F f?sﬁg)‘ltﬁ“e
assenbly deyi ce 1 25A2R s REY bRhcnid (dRamtamhgeizhne
behi nd t he Ig%eew%ﬁag%rmm%@lrﬁ?gcst%onélq’lrlla;cﬂaorta C;I’I’I ers 2b, 42. The novenent
of the portwmeawpmwchnmasausblaaxseuwrcabbcﬁa\a@arawya%g’/nchrvm xad. It i5
possibl e tc~ provide for both portals 20, 40 separate portal drives each)
or even one comon portal drive. 5 Mireover, it is possible that the
portal s 20, InADfuetkri &anthgdom)umﬂw@don@fﬁmlnmtw!dlﬂﬁ BpEpRly éé@e’ﬁﬁPWP’T’s@\‘}é’lfg
arise. JThe represented. enbodi nent ) At AsERIMEM, dey hedbkQf
havi ng 1% vo‘ﬁrﬁ‘e“ﬁﬁ'l%ah"wmeté Y egtmest tBBr\rIYte}gﬁ% %g%“%se ure 6 shows a furt her
enbodi nent @{nshbre taﬁvslen&hybawm@cramy hradiiced) whecqommcaﬂ arp GragsperioHmey §an be
tranmport system 54 ving the portal 6 ;al el to the direction of
the materi a‘Ii"“E"r"é‘"rf’sb’b&h"Pf c!é’ g?‘hspﬁécfg’lt}’@icaf' f"ﬁreeg%overrent axis of the
products to be placed with conponents (x-axis). The transport system54 in
this case-is conprised of athird rail 54 arranged in a



machi ne frame 52 of the assenbly device 1 t) paralle! to the direction of
the .transport (x-axis) of the products to be placed with conponents, which
products are in turn displaced by neans 1 ~' of the material ,t {}sp t
systens 38. 'The portal carrier 68 of portal 60 thereby corrpri"sl{ez % rther
transport systemfor noving the conponerst transport unit 64 including the
assenbly head GEi, and engages perpendicularly (y-axis, cf. Fig. S) in the
rail 54. The portal 60 is displaceable, in the diregtl WiraX o Py Sral

Si nce t he Ipafurtier e@t@wga@éscoagslﬁ”ém %’fﬂ‘%ﬂ"ﬁ“ W %tﬁbegl%d? ggrrke%g%&vi A the T 1
54, any rmv&rgﬁ% efa?&}éetﬁcfoﬁfém ¢8 Mﬁgaﬁaﬁlimgstshhewmkﬁrsofoqssmy els,
conponent PPy sbor unit 64 and th.e assenbly h a§t6,5, ﬁrﬁj@grﬁg,g@ii@a},,ﬂd Vi a
t he machi rehidlyiartemd2adstthan étbweaéhﬁ"aihPiPFR?“F%%%’F%fg?n Sgﬁgl tions W th
respec,-t to ogcyrri i ithE atal sdriblpasvidecul ar reduced vi brations
due to thé&wtﬁ?ﬁ\&&w §i |?§ﬂgpy?€éﬁ;§g§ﬁe frgrre 52. The portal 60 and the
portal scarrier b8, respectively, thereby conprises at its end Iydiang. _
opposite to the rajl _ 54) a heari E e WU pesUlERorh @hy foliowing dgscription
count er-bé“a\ﬁ'ﬁhFLdeS%fsft?PWéﬁ ainﬁ%%g%g%%!ﬁ}mr?eeﬁﬁﬁm 52 a.nd arranged in

paral | el tgFb4realpaiphically rqprayumted dmborbments Tharih¥ ¥&nbodi nent of t he
assenbly device 10 conprising one portal 62 and the transport system 54 for
movi ng the portal 62 in parallel to'the directign dof, t he ”%%-%Qin?lp al:

t Cal | spUTtpifeaXi ) a sidneaticaityoifiustmss! inMertive ayeRbYI9CESF FTRYTTE O Phe’ port al
b2 provided with a 30 transport system for the conponent transport unit 64
engage) into the rail 54, so that thd portal (iO is displ aceabtlgoii:%g%éﬁ@
direction p%u,teb;e X- aXbdhombficatignilingstied gnventéveeprseEh! 15 PEHE A s &l y
device 10 represented in Figure 6 Hhi s enbodi nent renounces of a
counter-bearing for %H@“ﬂ&ﬂ?ﬁ?w’bgﬁrﬁ ®¥r 70. 9 6 JUN 2(>Q 3 8 CLAIMS 1,.
Assenbly device, in particular a fully automati c assenbl e device for

produci ng m crosystemtechnical product.s 85 RMRE ichgpsampo netitdlyi n
t he seni coRuestor ir?dﬁ%*ﬂ‘?‘i'%%?0%6’8%ﬂq§?°n’é‘v%%qgf§§gﬁb§y tabl e F()12), at | east

one pr?ggct transpor.(;m@F&{@fpcﬂ(ea&) that transports the products to be
assenbl W th conponents, at |east one transport system{1l.6) 18,. 54)
fixed to the assenbly table (12) for noving one or nore portals 1_gZOt 4%
60, 62), and ... at |easheOldfoaRiE@enenthd iavisper tassamtly (G4)°C44OmBAYI"Y Hat
IS rnovzbl?%’rranged on said,one or nore .. portals (20, 40, 60, 62) snd that
conpri ses at | east okmizas@aﬁﬁﬂwgﬁé&ﬂ”’(t%%ﬁdzl& 6~)~ characterized in that the
one or nore portals (20, 4U, 6t7. 62) are orientated perpendicular to the

direction of the novenment of said product transport .Sy ; @9 doAsle
novabl @oi n Riarabl el & farthepemibodiment o “&Ffm‘t“?“‘a’ﬁ%ﬁs(ﬁ?rgbléfi °%Eéegd§%§ﬁbcgt's ? 0

be. sssenbl ed ~~ith conponents. 2. Assenbly device according to claim1l)

characterized in that the transport system (16, .18) .S : S & porthlt r st
rail (16 emguracseconduntier embedimeat ?%%@é‘b”eﬁél ea‘l‘sfeé”ﬁ)b( '8§Végégw&4tr§ﬁ)g{ré.&3.pa

Assrri~bly device acgof dinSto claiml, characterized in that

25 Fi gilrc 7 o further embodiment of the inventive assembly device comprising one por’tal._

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

’ [ . R . . f
fully automatic assembly device for producing microsystem technical products and for

H 2 gae L 4 es
30 assembling components in the semiconductor industries. The assembly device 10 compris

an asserubly table 12 having an assembly level or table level 14. On the table level 14, a
is arranged. The transport system 16, 18 is comprised of a rail system
it can be recognized that the rails 16,

14 of the asscmbly table 12. Yet, it is

transport system 16, 18
having two parallelly arranged Tuils 16, 18. Morcover,

18 are arranged above the table level or assembly level



1 6 JUN 2WB 9 the transport system (54) is conprised of~a third rail in a
machi ne frame (52) of the assenbly device (10) orientatcd.in oarallcl
to.the direction of transport of the products to he.assenbl ed gvjok 2003
conponents, at |east one inovabh portal carries (68, 70) engages ,
oerpcndicularly into raid rail (54). 4. fssenbly device according to claim
3, characterized in that the portal (60) and the portal carrier (68))

3, Characterized in that the portal (f he portal carrier (g
bear i ng ( Si5p.PoSaPE BERRNHLASERE WYL A5 i A0E (LR, pa i bost)

formed i nilis Jras RitRBlald MERrahRtt yeEmbES, 18 directiyrtgat: prasicamachine fagng B9y |
(54). 5. s‘e'nbl y device aecordi ~ t.o ar¥ one -%Inaﬁlgﬁe cedi ns cl ai ns,

char act er iuzkigvd an Qiiatized BN IR AT FOreg™ P SATY 16! , }Eﬁ? conprises .at |east
one portal drive (30) 32). 6. Assenbly devico accordi.n~ to any one of the
precedi ng clains, characterized in that the transport s : i94)
i's arran’ edy mednstdfehe wsispont ssym (4,438, ol ‘ég?gg‘gf@?elp éﬁpgz’ﬁ?&%&pfd, 'li
Assenbly devi ce agcerdi £25124n&ch of Whivhighe Sgagihmireibe &tiszed
inttlat i 'iCﬁeaﬂgﬁgF#ag%g%gb%ﬁ?%g?a%g o arrgﬁ1 ede@b%e the iabl gl exgl
(14) o.f tiwe 18288 eratxing gdb¢6bﬂ1€rc1!2)Th°8W°R§§%‘er‘P?%’rH b €& "HeCor T 1;lg, tgd ar{y
one of the prcccdins cl ai ) t e, 86t d1 Neat 26t dveneiepimngnongitudina

t r anspor t ~hTE b B4nS 9&“ p%%sal gﬁg@#%.@n@s

l'or “tlie,ass~nbly head (3.6) 484, infdl €
nmovabl e Updire2tich Sovbinag chgogeBent Apswinp R§ v whiche W@B?"g it’r(‘]ﬂs,po%‘émgr?ﬁa%?nsem@f
t he preccdi n~; clains, characterl.zed . herdt R@ndpoN QAR Bt Sancdssembdy bead| 30t y
of port&l sc"@éﬁf’?engﬁ'glsg?fvaé@)éug%g' gg t%'%oﬁlﬁ;ﬁl y syn{:ﬁﬁroni zed. 1 6 JUN 20p3
| U 10: Assgiidvbidendtdesastdgatathady t o any one of the preceding clains,
characterized in that | hr .assenbly Head (36, 46, 6b) .is couipriscd of a
vertically or horizontally arranged. turret head (48), SO, | Assenb
devi ce accofslidaggdifesamy tionsoraf 20 isalisplascanl¢ Algng thaixmes igparaehta h%@%—gﬁl(ﬂ’ +fyhat

' the material transport. The material transport cnsues 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 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-axis, 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 asscmbly head 36, respectively, which direction is vertical to the
y-axis, forms the z-axis of the spatial arrangement of the assembly device 10. Thcrcpy, 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 lo'pursuant- to Figure 1. One recognizes in addition, the

arrangement of a first and a second portal drive 30, 32, cach 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 turret
arrangement of the turret heads 48, 50,

head 48, 50. The vertical and horizontal, respectively, '
rotation of the turret heads 48, 50 with

thercby meuns the vertical and horizontal, respectively,

respect to the assembly level or table level 14.



a plurality of portals are arranged one above the other.
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\ 7 wr mhc”Y] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca
Ta] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] cTa] ca! QT4ACY"| ] " ]#$$]e% h%%ﬁ%] cale
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ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca]cdl caU ca]ca]cal)1**
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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 thc 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 paralle! to the direction of the transport (x-axis)
of the products to be placed with components, which products are in tumn 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 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
opp"oéi-te to the rail 54, a bearing 56, which comes to rest on a counter-bearing 58 formed in

95 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 2
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 embodiment renounces of a counter-bearing

for the portal carrier 70.
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CLAIMS:

1. Assembly device, in partic.ular‘ a fully automatic assembly device for produc.i'ng
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 table (12) for moving -
one-or more portals (20, 40, 60, 62), and
at Jeast oric component transport unit (34, 44, 64) that is movably arranged on said one
. ormore 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 'tranl§port 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,

charactenzed in that
the transport system (16, 18) is compnsed 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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4, Assembly device according to claim-3,
haractcnzcd in that
the pontal (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 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 onc portal drive (30, 32).

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

characterized in that
(he transport system (16, 18, 54) is arranged at the table level (14) of thc asscmbly

“table (12).

7. Assembly device according to any one of claims | through 5,

charactenzcd in that
the transport system (16 18) is arrangcd above the table level (14) of the assembly

table (12).

8. | Assembly device according.'to. any onc of the preceding claims,

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

movable up- and downwardly,

9. Assembly device uccording to any one of the prcccd'mg claims,

characterized in that
the movements of a plurality of portals (20, 40,60, 62) can be mutually synchronized.
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11, Asscmbly device according to any. onc of the preceding claims,

characterized-in that
a plurality of portals are arranged onc above the other.



