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faor positioning a substrate linearly and detecting its position 5

The inventi GR 98epPalld396 Foreign werbddn for positioning a substrate

Tinearly and detecting its posi-tilor wi t hi n an assenbly area of a

plck and- p|aﬁ§scr1 £9Bat, and to an apparatus for inplenmenting the nethod.
In the gutonatlc assenbly of substrates (for exanpl e

prlnted circuit boards or ceram c substrates) wi th conmponents (for

exanmpl e SMD n@m@aentamd Sl\é@:paratwur foce pogitedndey cea osubsttagead

arrays = BGA g g g nentz .are renoved from a nagazi ne or
a l5 feed d &P@ér&y ﬁB&n £< ﬁngs§5 P?Sﬁ d8™and are then posi tioned
in a predefined p05|t|on on the substrate. In this case, the substrates

are renmoved froma géb@ﬁtlﬁﬂ'degefﬁké osijte %bgﬁgdand £§pnveyed

into the pick-and- place ro he ald of a 11 near transport. For
preci se asseP9Sytiondngs Aec&YBaEyater llne@ﬁéYpoéF@loﬁe§¢CFHEGpr%ﬁ§ed

'(I:'Ih rcuit bﬁar@olsrittlla@\ w1tﬁil?n%$10résdérﬁl§13§'j[%&efa0 &2 len cﬁgéfgigéiﬂacewh ]
e earlier at en ati ic
does not con§PPP§$ %pFPoPn2§pPGEEE%€a PSnlmp&e§€BE§Q§ &heapsiPetus and a
met hod foo assentini npha |asdiane wasbembl @graf edubistaaittes. (for this
case, a statl d u u LiLon of

t he integrat egﬁ?ﬂr@icueéfﬁeé IEEFLETclu?ltthZ‘)eé'jagsc%|on o&%q{e Q??ggét%gfore t he
assenbly. WMitd0 cempoapatst $fen ae%ﬁmkiﬁ(nsMDn1C°mm0mﬁ@¢§h t B¥Dposi ti on

of the print e FaceliMoBR¥Fd dddE Y esded.giafd eArtdys = BER) al Egady been
braked, a nethod aof braklng the ri nted C|r uit board cannot be

gat her ed. individu Qi SENQ¥ed ZXABcR MAIRAIDE OLsBenbl i ng
substrates wfided elecice clal meamsoraﬁ\tam asfemblywhieald tdirl sabst theas are

stopped 1n a0AS3AMhlt 1n BOYSAAUENCA™ERENLEEh BHOBARY Ssupsprare., R 98

P 1796 Foreléﬁ)ver5|
more exactly oy rdurs ofagsns Wie crswkstratedhe avwedremdvedoptrainl yaand

engage in holes d. ride uldéab%ﬁatt% 8ﬁﬁo§i€es@§&&é’e%HdV Ebﬁ%@yba the
nor e exact p03|t|0n anpl ng neans. upt braki ng wh
into the pic —and-place robot w1th the aid of a llnear
20 transport. For precise assembly, it is necessary for
the position of the printed circuit board in the
transport direction to be known exactly.
The earlier German patent application
DE 197 38 922 Al, which does not constitute a prior
25 publication, discloses an apparatus and a method for
assembling a leadframe with integrated circuits. 1In
this case, a stationary detector wunit is wused to
register the position of the integrated circuits and/or
the position of the leadframe before the assembly. With
30 the aid of such a detector unit, although the position
of the printed circuit board can be detected, after it
has already been braked, a method of braking the
printed circuit board cannot be gathered.
GB 2 150 098 A discloses a machine for
35 assembling substrates with electrical components, in
which the substrates are stopped in an assembly
position by mechanical stoppers,



5 novi ng agai nst the nechani cal stopper can undesirably nove conponents
whi ch have already been fitted. In addition, the nore exact positioning
with the pinsrRiSs P 1086eRgneigsubérsient|y accurate for assenbly processes
of conponents with a low spacing 2between the 10 connections.
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case of conpBhent SOTRRPHRYL %er;y“ité\/v a  shawi ng?a&ét%enb?ﬁ@eéﬁ‘nne’% ®ons.
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is also used for printed-,cjrcjt- oar ssenbl In t hi case,

the printed circui@h 4%bo§&%s %€§ p$é§8g°8ﬁsmoka élcarrl ich are
moved onappangpust fotratganwewing nali Yeddéramer Koy st a@xmﬂs.pomtl nthis
case, phot 0seRsqy ssdebfal dARMr eaenefiieh the “@é?&fgﬁﬁe‘?%@'f{,fstwd the

wor kpi ece carrier I's 35 posi ti'oned nore accurate means o
adj ust ment braged a%p &t a‘-tléfr?ént%O%F%déf&?éuttfﬁefbifﬁkl Rpigher abfon
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3- the \Bediaptrsh, %’gt%eﬁeé%r%%%ﬁ cFPEGFt Har BEocessed
uItrasonlc r ehleee samdols, sfulrsespsnyilsy; mmeedseﬂ the cheld sh&mmtta

transported printed G \C}’:Bdfnfoa{{i’ gl i +RST th Eé%@ 1¥e! floi{i?ﬂ br aked

and t he substrate 'S Nb oW Sp ee agai ns anlca opper
whi ch can bepointisnd@vedoeemsreaghed bﬁéngl deidechied af | ensensorAs

reflex '2@htaseQ%%hﬂtar%fSOEEbbEEﬁga|%Qleéed fY?EtQ?S at Ehé”tfﬂrﬁtrcu't
boards or ceram ¢ substrates exhibit a ferent tr arenc to the

light used i rtoCRtdonaand 1@erhnﬂntﬁﬁﬁe96p€e§§flf1€r (-,srli’tacreefl If%nl an
characteri st |u@1$1es1ihab1e lldistsr agortieng eddnparseh sl tsh ostophiwy bhget iaensors

used can@% §Eg%8%a acéweg tfgﬁtiéﬂ# ﬁuQﬁ}ratggceSSlng

Furt hernore va tageou
_ space, no further detection of the actual position of

25 the leadframe is carried out, which is too inaccurate,
above all in the case of components having very low
spacings between the connections.

DE 36 30 178 Al discloses a computer-controlled
assembly device which is also used for printed-circuit-

30 board assembly. In this case, the printed circuit
boards are placed on workpiece carriers which are moved
on transport stations to individual working stations.
In this case, photosensors detect the presence of
workpiece carriers, and the workpiece carrier is

35 positioned more accurately by means of an adjustment
pin. No statements are made about the braking operation
itself. The positioning by using the adjustment pins is
to some extent too inaccurate.



met hod, all substrates are noved agai nst a nmechanical 15 stopper which is

permanently positioned, so that to sone extent, the assenbly head has
to be noved GRe®8 P 178baFoveign| wveygsiomnsport paths than woul d be needed
in the case of small substrates, foB exanple on the basis of the

position of the feedzﬂe&aa%loh ac%d'aé@ébt 20r i AHEENE iR 13Dyl rdy aki ng by

the mechanical sto substrates experlence an accel erati on
whi ch can ﬂtéﬁﬁoﬂb‘:a\f?g&ﬁ’i 8§BERBFed TOEMEFAERIE /s [FTSpiUREd, Which | t

i's the{ ef 0][ edéﬁécﬂbjaeQ:Erstﬁdiﬁ:th egg T%ﬁ%ﬂ{@lrculﬁpﬁﬁai‘&lbatmiﬂt fmm@amd an
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pick-and-pla%g ggBB?E, % égﬁﬁﬁ#\ﬁp%f eﬁpgﬁgfaiﬁaﬁsaHW |$tspat|m
extent, i sliow apmthgalnbe srameebanicsdi bstoppewelwhich paahs Ikt h the
assenbly hea ces t nv, t he
QnééﬁtQE fﬂége d _of . kfm]awlffﬁf’én Oréf‘fe# SHLOF,

object is 30 reved eat ures pat ent
claim 1l and BRLapBarddalf fIRNFOHT eAtAt iSRRQTHA L ﬁbﬁo useghyi YRy iows

features of patgBbdclAirdudt boards oz c@i‘aﬂﬂ:nguﬁs%Qﬁ%@"s W s{H LA tsepsor
field which essentially covers t e1glsefbﬁ% 8 Qf th i ck-and- 35
t eHFF

pl ace robot, Pﬁgeﬁ8§FtFEﬁnépa£e§GyéﬂFh en®d¥§r field
can be ded er ghdetheFe€ovensiut fiexrent nefilldctilon ashargeret istsied). aThay L hat
1998 P 01796 . at t t hat

S transportggg%ﬁ?SnﬁﬁeEﬁgﬁﬁﬁﬂsensorﬁ e¥dreff etec@%& Séﬁéi %e%§%§ at a
braki ng posi ceopot  thesefpzeerrbd touasdthefgraklablsta$mb@bsat€@n) For
the purpose @Er@f@?ﬁb&:@n ‘iste 'ﬁse”aﬂﬁs%vé‘n%?g@uéne@h@tSUb%Fx{ atgnfgature,

for example th ront edge substra a_bar code applied_to a
predefined | Beé&bpen all oﬁu?ﬁ’éré'ﬁ%& p&Ee MQFeQ| 3g2iBAhe@ i BASRERAART

arrangedis s@Bpbbe SwRSER atis Ope@nBBENn@PFIUSOSDEDSHEOAS @b t RBat to
substrate. After the sensor.,has det Q{ed th ubstratgblo mat eri al t he

| i near trans§8PF|?§Eﬁ%&%dth%y?§§l Yehed t 8t PRoMYS% PEEF in an
assenbly posirelatifallyo long rtefaspedtt padhst Hharestoylasibe amgedddieisensor

detects sott?%a%%t%iﬁti aﬁ‘eoﬁﬂgﬁﬁé‘é f@é‘% r%aﬂx%%teheorﬁsﬁ?émﬁ?{sis

posi tion, 1 'on e substra
Accor di ng toodl athe2, P@§1§%©$n|¢@)tqhﬁgniﬁaﬁ odevicesf. t kB sadditser,feature

at the %@embxlﬁgs'ﬁhé’”ab%uﬁt BEYRIY gwstﬂeuﬁé%ﬂa%ﬂ&\ie gPopptical
adj ust nent sensor _into the area of ad ustnent mar ks, gglled to 20 the

substrate, fd&fea SEPPFrABRE ﬁ?%&?%%@%@ﬁe n&Ccgleration py¥8ifPoncan
Accordi ng toleka mo3altrkeadyetileembd edorbmponetts slippingul arly sinply by

the front edge of th% %H?téﬁgf%fore the object of the invention to

specify a method and an apparatus for implementing the

25 method to position substrates in pick-and-place robots,

irrespective of their material and their spatial

extent, in such a way that the smallest possible travel

paths with the assembly head are necessary.

According to the invention, the object 1is

30 achieved with a method having the features of patent

claim 1 and an apparatus for implementing the method
having the features of patent claim 4.

By using a sensor with a sensor field which

essentially covers the assembly field of the pick-and-

35 place robot, the position of a substrate in the entire

assembly field can be determined. The sensor is
initially arranged in such a way that



bei ng detected as the substrate feature. 25 By using an optica
sensor according to claim 5, different substrate features, such as the
front edge GR 98 Pal7¢@d¥oredagnbeecdstioated sinply. In a
preferred refinement of the device 4 -according to patent claim6, the

sensor is 11 Emypdi-atanisehed o ¢ AnaRal vtierd il shgap periaygd above

t he substrat €, sensor sor ield,
can be setissidgfigcted byhdhe rgensor atse cbrakiBgbeagitd osi FPbn of

t he3t5r anSp?”th}%atﬂlhrposde omt? detedbgonl r a&er&ﬁ@tmaaeow g f)?e?éf@ﬂédd aim?7
i s particul ar advant ageou K ust.nen sensor
nornal |y arréH&é&rél”ret %%‘g% %O‘Heaﬁi“ hﬁetf&ﬁqq‘jn éﬁ?uﬁ%wﬁl mar ks
is used a5 asapBIRateor a barletedéi applied to a predeflned loAdENDED SHEET

saves the coSts i SHORHEREPonST (ehagp, cofiectiBis® ARlddY SoLEghYeq: vt

on the substrate or other opaque locations on the
substrate. After the sensor has detected the substrate
feature, the 1linear transport is braked, so that the

10 substrate comes to rest in an assembly position. The
sensor detects the position of the substrate feature at
the assembly position,” so that the position of the
substrate is known.

According to claim 2, determining the position

15 of the substrate feature at the assembly position is
advantageously used to move an optical adjustment
sensor into the area of adjustment marks, applied to
the substrate, for a still more precise determination
of position. ' _

20 According to claim 3, the method is configured
particularly simply by the front edge of the substrate
being detected as the substrate feature.

By using an optical sensor according to claim
5, different substrate features, such as'the front edge

25 or bar code, can be detected simply.

In a preferred refinement of the device
according to patent claim 6, the sensor is firmly
connected to an assembly head which can be moved above
the substrate, so that the sensor, and therefore the

30 sensor field, <can be set simply to the freely
selectable braking position of the transport path.

The arrangement according to patent claim 7 is
particularly advantageous, in which the adjustment
sensor normally arranged on the assembly head for

35 detecting adjustment marks is used as a sensor for
detecting the substrate feature, which saves the costs
for an additional sensor.

This Sheet Has Been Rep

M




AVENDED SHEET GR 98 P 1796 Foreign version

-5

The arrangenent of a light source which is directed
upward, accoGHi B§ PolpakeFbrelignmvérgion],

advant ageously pernmts a

sinpl e optical sensor on the assenﬁ’blfy -head to be used for detecting the

substrate 5 features

w il be

Fi gure 1 shofidrecheschepdard, f GRordiNde
robot wth aaawlasﬁtlagte@umlycfpéﬁmhﬁs ng %Qmpil'éVQﬁbtt:[&é’ltbéanQk dvmdtnéace

r obot ,

robot, in Wma ﬁegbiyb&?%ﬂ etPe
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described 1 n nore eta|Fu5|n%the raw n
@i

ur e ascgimatlc Si
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det ect ed Bt Eertaltiesy position, and 15 Figure 3 shows a schematic side

vi ew of a pick-and-
nmeasur ed nore accura

i near
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35

=&nd5B3aces i Ml by & sﬁ:rate whlch ig being

moved into the pick-and-place robot,

Figure 2 shows a schematic side view of a pick-and-
place robot, in which a substrate feature of the
printed <circuit board is detected at a braking
position, and

Figure 3 shows a schematic side view of a pick-and-
place robot in which a braked substrate is being
measured more accurately at an assembly position.

Figure 1 illustrates how a substrate 1 (for
example a printed circuit board or a ceramic substrate)
is moved in the transport direction 3 on a linear
transport 2 in a pick-and-place robot. The assembly
area of the pick-and-place robot is identified by x. In
this example, a fixing device 6 for a number of suction
pipettes 5, and a sensor 10 and an adjustment sensor 14
are fixed to an assembly head 4 which can be moved in
the XY direction. The suction pipettes 5 are used to
pick up components (not illustrated) from feed devices
(not illustrated) and to position these components on
the substrate 1. The linear transport 2, the adjustment
sensor 14, the assembly head 4 and the sensor 10 are
connected to a control device 7. In this case, the
sensor 10 is constructed as an optical sensor, having a
detector 11 and an optical imaging device 12 which
produces a sensor field 13 which is positioned at a
freely selectable braking position x1. A stationary
light source 8, in particular a white 1light source,
which preferably extends over the entire

Exepiass, "aRRa i cbe 2 R UR B opbei N9
y at dn asse ure 1
il lustrates kescxibgidsiinamere Cedpail usemmh@ air]@rwilmgedl@ i

ceramc SUbStE&Qgh‘%)e 29 s'h%w@DVefh sehkhatticansdan! adidefd | 90ewd O ad
tracﬁort In ag k- and- pl ace r bot. The assenb| . area of
t he pi ck-and®H R

board or

a



this exanple, a fixing device 6 for a nunmber of suction pi pettes 5, and
a -sensor 10 and an adjustnent sensor 14 25 are fixed to an assenbly head 4

whi ch can begRrRogyedpi 1796 FbheigX @etg&bhon. The suction pipettes 5 are used
to pi ck up conponents (not illustrateed) fromfeed devices (not

il Tustrated) posjition these ts e st . The
| i near transﬁgrggmé?yt h%i'% ] :}{s’t rrg'%t %%%g%%saoruggﬁr{lﬁgtcgssgﬂ I y:[ﬂ%%%i[4 and
the sensor lbrapsport gomndctiddumdnatesntthel sybsatrate 1 nfxomsbelew; the

sensor 10 isyeepst rlti(btlﬁd 'Qéuf‘@eé)phia%@hgseélsﬁiimﬁﬂwg 1Bnear d&k€she] 11 and
an optical i magl ggsdew ce 12 which )roduces a sensor_ field 13 which is

positioned aBm of Ldghf SOUEERSHIGO I8¢ psiRdaldy coVekiaRi onary

| i ght sows ceaBeal ncapar beculideda Wnt ordeght Sodr cxample Whiteh @eeéetably
ext ends over the.entire . 98 R._179 rei.gn version

o 19 DeceRbPEtEPLES, WiER, SuR Rt SadhoRtnatne B nPaPLELOn  ER& port o
and il | um nasebsthretsultaatad el ,r cndpadtovent makkseld igga pvoavidedhavi ng

a primarily Lihneak ‘éﬁb%@&ate 1.and also light sources configured to
partially cover an area can be used, in order for exanple, to detect

substrates with cut- 84O8re| nZor depwso gkt it t Heont edgst rafe the
E'Ccurat(zaio/h %%F%Trtﬁ‘tt@}] W?ra@ttlz%dadnﬂ:sﬁr?#éje%at%r?@{ hﬁsls&@§édt5@é§ éE ‘rat
igure 2 sho a e front, edge e substra , .as e_substrate
feature o hgedsiaibiie, PO tERE" ot g thes deirsa 18y e s LRadH¥T0! “The
| i near t taxansport?2 2 s ilsr doealked) aviilae tloat rontdedi cde?icso 7, sbhat, as
illustrated i ig ; t rat e t Slmﬁ; eature 9 is
stopped in a#ﬂgs%ée%fy§%%h§§§|§#?§n ﬁg F%hgﬁar%'neggﬁe. asssreﬁ’r?tbaiecyéc p‘(f'?)lgs'lE ion x2
accurately, the senbstrage sfapterewi?h i3 s sd@pped in f pa| dassewblyo the

assenbl y1 posigosar i%a Wi the aickfline {He assesbyyhegdsftivhi cizcan be
noved in the XY irectjon, and neasures the acgcurate position of the 20
substrate 1_acc&:;at[eﬁ.é/, b58fs SeRFOT ¢ Hi% 1FodPeYRnalWith ESsuFBREAE, the

poisi't: on gf tﬂi@lﬁﬁjluastrw;jpsrﬁo rﬂi‘fjek&as’léexwlly posd ei cruhs2 rﬁi'@hlthgnabd ofh

cal cul at eq, that t - yadiustnment . sensor. 14 can _be .noyve ver e

adj ust nent %%emi?ﬁgemﬁ%}r W{h%’re‘g{}f‘? T3 b§ ﬂ?gﬁfly &ttt 5&25

det er mi nat i onligfectti®nposand omesisuriess sthet reatarhterhpositiancwfat éhe

det erm nghi onplod ik POShLI 0ol I, SUBSLEgLe of  kyIRANSphUaLibhgylalter
e fitte y e t he

can then 1 ghly accurately w th conpponents. cause o
| at er al FFAEATEDEIC 1t Hdes RRitEs of | #Hhei esknenbcBarbsol s, 080

accurate deta i cdudtddiee Posi tEeaA be t RRlldarRIRA,t so Otheeti @Re3 IS
adequat e foré%?ﬁ%‘ﬂé%%tggi g?'&ho%an be moved over the adjustment
marks 15, which results in a highly accurate
25 determination of the position of the substrate 1. The
accurate determination of the position of the substrate
1 means that the latter can then be fitted highly
accurately with components. Because of the lateral
guidance of the substrates 1 in pick-and-place robots,
30 accurate detection of the position in the transport
direction 3 is adequate for detecting the position.
Depending on the substrate size, by using this
method, the position of the substrate 1 over short
assembly paths can be optimized, so that short assembly
35 times and therefore high assembly outputs can be
achieved.



Dependi ng on the substrate size, by using this met hod, the pgsition_of

the substrate 1 over short assenbly paths can be op
short assenblcr 98 P M99 6amdrieigheivergibngh assenbly out lﬂ " ﬂ“l
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Patent cl ai ng tent chaims A Method for positioning a substrate (1)
linearly and getectlngl s position within an assenbly 5 field of a
pi ck- and- pl ace robot by means of a |inear transport (2), a sensor

field (13) oniented gpovwaidsktrde sg@ftrﬁbelﬂbmng bej ngsﬁ’}%ti@tél freely
sel ect abl e Sit

br aki n po r,ansp pat o] feature (9)
of the subst ldf&a %d.y( Bmtm ‘El?ﬁ("?lc‘%tfégaégé "%l&nd"t in antﬁésﬂ“ﬁg
transports(2)iedfd esft he ;mdie—tami-@lfami urebot b(y9)mé|ass pass el tLI:hneagh t he
br aki ng pOS'H:'%[qls I%: at the same tine, the substrate feature (9)
has been d i'"'the sensor field (13), being braked in a 15
defined mannér sens$oéri figpgr w&&tat@tyem'ee@hegwardeé:the substraten (Ax2),

after the bigkifio &t tdea |f'r'&%§?e srerla&%%mte x(ﬁakmé hsos;ttléﬁns(sm field

(13) being set approxinmatel [ es (x2) of the feature
(9) of the stBpgdif ztbrargqmq RFh (aF a ’a%tu ﬁe(gtegtf tBSSFFP&”rraF)@Z) of
t he §0ati(qr)armmjhstu’mi adsmible (i¥ldeix)g determined in order to

detect the | he th bstrate

(D T nedns, e, sEaneporte (v rofehs Yaea SRR arstsat ey

characteri zed(9)n hamtpdssedi tigrowgh p’dsetbnnkUaGaPOSltabnut(Xﬂhe Hedmigonar y

substrate fe%ﬂéﬁ@e&ﬁg)x n 2 OR{d e(:l ma%‘ilﬂe'iSt By lser_:,_%ormg#7 gl Med into
or

the area of ust nent mar
posi ti oni ng %a@tﬁﬁsterataessqntalsemosuw I Sf‘%)rrd detecting its position as

cl f)” med !LBfo@fter @he CbahREngl opr th%f wﬁhaéegtﬁaﬂeﬁortn (zmat thes the
substrate feature e of t substrate

regi stered by>$He¥ erl’?o‘?ﬂ§10§f§) ing sﬂgpaFBPGQXIF‘BFelHOS%;ﬂ oy a
substrate (J13ssdmbly neayditiand detct iofy ithe pdaativre i(9)pardtf cdhar for

ol eDgﬁ)ntShE%#%epﬂE& hggh25,5kal MBY i NafierRl A1y posifidn (x2)

the stationary substrate feature (9) being

20 determined in order to detect the position.

2. The method for positioning a substrate (1)

linearly and detecting its position as claimed in claim

1, characterized in that by using the position data

about the stationary substrate feature (9), an optical
25 adjustment sensor (14) is moved into the area of

adjustment marks (15).

3. The method for positioning a substrate (1)

linearly and detecting its position as claimed in one

of claims 1 or 2, characterized in that as the
30 substrate feature (9), the front edge of the substrate

(1) is registered by the sensor (10).

4, Apparatus for ©positioning a substrate (1)

linearly and detecting its position, in particular for

implementing the method as claimed in one of claims 1
35 to 3,

having a 1linear transport {(2) to transport the

substrate (1),
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;tl?zgsgo(r)tﬂg?z;/\o to transport the subst ra?e (D) mmlrmmaﬂm“l uﬁﬂlnsor

(10) whose s6Rs@B Pi @786( F8yredgn Wersdébn to a freely Sel'ect™abl®e Braking
position (x1) on the 5 transport pat h -of8 a feature (9) of the substrate

(1), andnhh@ifgh @SRRI | 010 %o &é Egﬁséﬂb%ﬁéﬁﬁe (ﬁ%@t q_rse set £8) in

order to detect the position of the _suhstrate (1), and having a control
device (7), @onddeedy t Salfetable | hrgkingnfssiktion aﬁﬂl)theo%engla? (10),

to brake andti@nspbeR phlth offi aedeatuiranypor bf Rk sabbt&atbh31)$ubstrate
feature (9) ha en.detected ) at_the start

b b
position (xl )an% E?Ké{lgt h s%%l%#%?e dSeVleeeatd]Sé CS%Qef:gefies%a JEﬁﬂe rest
position §x2)linear Franspokie (2)appxd athe seasorcl(diOned to ibrakel andh 4,

15 charact er]s-;)%%d 'éﬂlet h‘&he&?e fo atElO)( Bs s{._flggt ec‘}'xeassul?st?Qtth i cal

sensor (11, us-a$ claine arnms 4 or
5, charact er f28§ure F@&‘@St ﬁ@ §§|$§0|fln( ap) assempdy positiggnd&dled to an

assenbly heag (3) Wh'T@n'é belaggﬁ%aftﬁst heag0 pigkmand-phiace cigbat anpd can
be - noved abov The a%)gar atus as

ol ai mod 1n ofBegRceRtred, io et G lsensan /150 19, GRARCTRELEY; St ment
sensor (1¢) an optrigajedemsorhgldssaehl.y head (4) is used as a sensor 25

(10) for det et no tih bS] SN Walkily 1o ol or EAPPIgLS 2

clained in one of clains aracterize t “Source
(8) which is>3; cbaraﬁgealzgdbelmtaﬁhadnat;zeun@l@mmat h{kMe g@bsfnaméy( 1)

and is d!reth%%n‘éQ:\&%rdd ﬂdlatﬁnagé&m)wehsaal r(@)fméﬁh 158 %bE
2§ENEE%PEQEE?1ciaand—pfggz ffgﬁégesan )can be movégeﬂng%%StEﬁges (1)
15 substrate (1).
7. The apparatus as claimed in one of claims 4 to
6, characterized in that the adjustment sensor (14)
arranged on the assembly head (4) is used as a sensor
(10) for detecting the substrate feature (9).
20 8. The apparatus as claimed in one of claims 4 to
7, characterized in that a light source (8) which is
arranged to be stationary underneath the substrate (1)
and is directed upward illuminates the entire freely
selectable ﬁositioning area of the features (9) of

25 different substrates (1).
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