GR 97 P 2862 Foreign version Description Appar atus and met hod

for detecting the position of conponents and/or for checking the
posi tion of 5 connections of conponents and conponent-nounti ng head
havi'ng an appargt us; for2 gt esdddigint Rere@sht i on of conponents and/ or
for checking the position of - connections of conponents 10

The invention relates to an apparatus for detecting the

position of conponents and/or for checki ng the position of

connecti ons of g@ggﬁgt in accordance with the preanbl e of patent
claim1. 5% eﬁﬁéonponents are being nounted automatically 15 on
printed circuit boards, the conponents are renoved fromfeed devices by

means of a conpgRestINGINRY hedfod f&Nd RitRcRhagedtRé twsiRosdd | OF
assigned to the respective comnmponent on tgﬁggrln ed circujt boar To

ensure that theEFTMAIES podPEY8h offtthe EBRD t 920 PRELETTH t &% he
printed cirouitcdtadsbicngrablit aidigbnents and component-mounting head

having an apparatus for detecting the position of
components and/or for checking the position of

connections of components

10 The invention relates to an apparatus for
detecting the position of components and/or for
checking the position of connections of components in
accordance with the preamble of patent claim 1.

When components are being mounted automatically

ft
w

on printed circuit boards, the components are removed
from feed devices by means of a component-mounting head
and are placed at the position assigned to the
respective component on the printed circuit board. To
ensure that the relative position of the component in
20 relation to the printed circuit board is maintained
exactly, the components are illuminated in a position
detecting apparatus and an image of the current
position of the component on the component-mounting
head i1s recorded by means of a camera and compared with
25 a predetermined position in an image evaluation unit
connected downstream of the camera. The component-
mounting head subsequently transports the component to
the predetermined position on the printed circuit
board, taking account of the current position. For
30 mounting components without housings, whose connections
are distributed areally over the entire surface of the
component (flip-chip mounting), position detection is
carried out using the connection positions.
EP 0 243 680 discloses an apparatus for
35 transmitted-light illumination which, for identifying
the position of conductor tracks or alignment

structures on printed circuit boards, comprises means



exactly, the conponents are illumnated in a position det ecti ng
apparatus and an i nmage of the current position of the conponent on the
conponent - nount i ng head is recorded by neans of a canera and conpared
‘wi'th 25 a predetreran red §83siRdrei gnn vemrsiioage eval uation unit connect ed
downstream of the canera. The conponent - mounti ng head subsequently
transports the conponent to t he predelarm ned position on the printed
circuit board, taking account of the current position. For 30 nounting

components wi t it DoHS1 PgSeoWdIOPCeLOONIRES | ORS surté disthibpiadtareal |y
over the entire surface of the co r&r;fmn%@&fl I p- chlg nﬁurgl %:Q posi tion
detection is CixaHrt e®oGFC usPngP ilgh pBSHEFhhs PeaMS ~ an EP
0 243 680 disddwsasuedn iRl Udeanfsor o35 talansmsildesd- | iTplet terms
illum nation which, for identifying t he 0sifion onduct or
tracks or  alf%f icula S?L%t"{}réélb&ﬁq&f‘ﬁ?@d %é?lr?%:ﬁ?r?{%logds, conpri ses

means - la - for sinultaneously exposing
the surface of the printed circuit board to perpendicularly incident beans
and



ohl i quely incident beans on all sides. The terns perpendicularly and,

subsequently, horizontally -2-

shoul d be understood with reference to the conponent surface, which,
for © its pardr 97 ¢ 2&&s@ddalldry versipar pendi cular to the optical axis
of the imaging. Principally the connections in the case of flip-chip 5
nmounting are only poorly illum nated and cannot be unanbi guousl y
identified in the image eval uation unit. DE 44 26 968 Al

di scl oses an opij 6@ equj C d for t

i1 lum nating ango ec%:\tNgg e eStc?pot%f&wa\%ng?aHéﬁ 9 ﬂllg g{ \A/rlcﬁylceﬁtt he
light 10 refl eﬂ%éﬁcqrromwhﬂﬁélm déorar edss ofPaJE‘he o ectessle§1tla ly

def | ected towargk AfeoptdCr | rts:pe%leonoﬁiiésm Hid of sl timalfiggsi de
areas and the top, S|de of the obje be ogéerved cag o, ptlcally
e

i nspect ed. Howevetncipallips FBEt WQ&‘@ st uEPGr &&5Gan° FEn e
only 15 w Bh vesynigieat ad:leffbﬁmyt ypdsxyrw rtllleumflntalnedl aaed aldannot lb@Cl dent

i ght. '\/breoverxi’uhagm%nrgar astley OQ} 1f1 vegu & 1mageagv§fu$@£§rgrtﬁ%eéj Ina

conponent - nount
DE 44 26 968 Al discloses an optical waveguide

which can be used for laterally illuminating an object.
The optical waveguide has walls at which the 1light

10 reflected from the. side areas of the object is
deflected toward an optical inspection system. As a
result, the side areas and the top side of the object
to be observed can be optically inspected. However,
reflective surface structures can be identified only

15 with very great difficulty by virtue of the laterally
incident light. Moreover, a separate optical waveguide
can be integrated in a component-mounting process only
with very great difficulty.

EP 0 725 560 discloses an apparatus for

20 detecting the position of of components in the course
of component-mounting in which 1light sources for
perpendicularly incident light and obliquely incident
light on all sides are provided, as is a camera with an
image evaluation unit connected downstream. A third

25 light source for light which is incident horizontally
on the side areas of the component is additionally
provided. This third 1light source serves as a
transmitted-light illumination source for a further
light sensor. This design is complicated and requires

30 separate evaluations of the <camera and the 1light
sensor.

The object of the invention, therefore, is to
specify an apparatus for detecting the position and/or
for checking the position of the connections of

35 components which illuminates both laterally protruding
structures and surface structures of components and

their connections so well that the position of the



wi.th very great difficulty. EP 0 725 560 discloses an

appar at us for 20 detecting the position of of conponents in the course
of conponent-nounting in which light sources for per pendi cul arly
i'ici 'dent i ght @RdoDbbi Zigiet yForeigtentersiond i ght on all sides are provided,
as is a canera wth an i mge eval uation unit connected downstream A
third 25 |I|ight source for Iight which i-s2ianei dent hori zontally on the
si de areas of the conponent is additionally provided. This third

i ght source ra | Lgh rce for
a further tgég%%gsf %{hltsh%es%&ﬁésﬁ%on% |E:aat(](:aé ’%‘%3‘%‘?@%
separate eval u%@?@nss bfenthEied dpra camera thicth |argh1smage sernsmrtion

The obj ect of theitnvemiéeered tieftfem.is to speci fy an apparatus for
detecting the position and/or for checking the position of the
connections of 35 conponents which illumnates both laterally protruding
structures and surface structures of conponents and their connections
so well that the position of the - 2a -



connectlons of the conmponents on a conponent-nounting head is identified by
a canera with an image evaluation unit connected downstream

- 35 According to the invention the object is achieved by ~ neans of
an illum nati orcRleyi @ 2662 Mmdeing RRRsiened in the introduction having
the characterizing features of patent claim1 and also by neans of a
nmet hod having 5 the features of claim 4.3 - . In this case,
provision is made both of first means for illum nating the conponent

with |ight whi 1,5, 1 pGI t fendi cu above, . and of second
means for ill ucrébnca%ﬁdnl% hggc%%%on%ﬁ{ %1 J:@%t %m,hieglr? 10 i %c%b?Y%] yy
i nci dent on al Im%queSOfaﬁﬁ aHléchm@maﬂihpnd deVlQ@eamfé the tlyparrmmxttmmgletdhe

side areas of tfie @@@DQﬂeabductl&htHab@ﬁ@zQREaHﬂéra%%bﬁﬁaanh t#W%'Ch are
constructed s reflected-1ight sources and
i mage field of Qatac%??'é‘?% 0 ehapP@s2 b hPY ePFRBE| 9§ §5me§ﬁf>fiaé>éwlng

structures &and fiad efediurgy @tff Wdiadigh g@nnecti ons
In this case, provision is made both of first
means for illuminating the component with light which
is incident perpendicularly from above, and of second

means for illuminating the component with light which

o
[a]

is obliquely incident on all sides, and also of third

means for illuminating the side areas of the component

with horizontally incident light, which are constructed

as reflected-light sources and fully illuminate the

image field of a camera. This enables both reflective

15 surface structures and laterally protruding connections
to be illuminated.

In a preferred configuration according to
patent claim 2, the perpendicularly incident light is
generated by light sources which couple their 1light

20  through a partially transmissive mirror into the beam
path of the illumination device. Reflection at the
partially transmissive mirror results in the components
being imaged onto a camera.

According to patent claim 4, the second means

25 for illuminating the component with obliquely incident
light on all sides comprise a mirror arrangement.
Compared with a configuration with optical lens
systems, said mirror arrangement is particularly light
and can be integrated in the illumination device in a

30 space-saving manner.

In an advantageous manner, according to claim
6, the third means for illuminating the component with
horizontally incident light comprise a light-deflecting
body which deflects the light that is radiated into it

35 onto the side areas of the component situated in an

opening in the light-deflecting body. As a result,
structures that emerge laterally from the component



to be illum nated. In a preferred configuration according to
patent claim2, the perpendicularly incident light is gener ated by

| i ght sources which couple their light 20 through a partially transm ssive
mrror into the&shedmP 28@atRomdigrhereirdsliom nati on device. Reflection at the
partially transm ssive mrror results in the conponents bei ng i maged
onto a canera. Accordi ng to-pasent claim4, the second neans 25
for illumnating the conponent with obliquely incident light on al
sides conprise gadli EAQE1QN MANOLHEIM i fieq EPHRALELveW ddy &tlf?g%&glﬂﬁt' on
with optical |ens stens, said mrror arrangenent 1s particular

| i ght and &P 3t @5 n the illunmination device in a 30
space-savi ng manner. I n an advant ageous nanner, according to
claim 6, the third means for illum nating the conponent with

hori zontally incident |ight conprise a |light-deflecting body whi ch
deflects the light that is radiated into it 35 onto the side areas of the
conponent situated in an opening in the light-deflecting body. As a
result, structures that energe laterally fromthe conponent



-.3a - can easily be identified fromabove and utilized for position

det ecti on.

| i ght and

The light-deflecting body is enbodied in a

- 4- The |ight
sources for the illumnations with per pendi cul arly incident |ight,
obl i quely incidrnb7 P 2B6ghropeigh | veddliesn and with horizontal Iy incident
| ight are constructed as light-emtting diodes in a 5 space-saving,
| nexpensi ve enbodi nent - 4 according to clains 2, 4 and 7.

particularly Iightweight

W th

manner by virtue of beipg 11gﬁyogeﬁféesf@wy tB0  119RkiGakk¥nst ranspar ent

plastic 10 accordlng to claim8 According to claim9, the
| i ght sources Bpgpendi

gHARYEdINALASMEI hyhppar bl bfughe incident

l'ight-deflectingght &9dyamhi cshd@tse; PERYI dﬁctﬁ OhotrheBntwhioh fesidéstin the
| i ght sources Re secured
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are coﬁM%ructedcon Q h%neml£plng diodes in a
space-saving, light and inexpensive embodiment
according to claims 2, 4 and 7.

The light-deflecting body is embodied in a
particularly lightweight manner by virtue of being
produced from an optically transparent plastic
according to claim 8.

According to claim 9, the 1light sources are
arranged in holding apparatuses of the light-deflecting
body which are provided for them, which results in the
light sources being secured well in conjunction with
little loss of optical power.

In a preferred configuration according to claim
10, the light-deflecting body has cutouts through which
the components are transported into the opening
essentially horizontally and hence without a
technically more complicated vertical movement.

A particularly high component-mounting
performance is produced, according to the advantageous
configuration according to patent claim 11, by the
illumination apparatus being fitted on a component-
mounting head, which ensures that the component-
mounting head does not have to move to a special device
for position identification within the automatic
component-mounting machine for each position
identification operation.

A light-deflecting body according to claims 12
and 13 1s preferably used for the apparatus, which
light-deflecting body can also be used for solving
iljumination problems which occur for example during
the production of components.

The invention is explained in more detail using
exemplary embodiments in the figures of the drawing, in
which:



15 little loss of optical power. ¢ In a preferred configuration

according to claim 10, the light-deflecting body has
whi ch the conponents are transported into the
essentially hG6Ri 286nPakBg2 Fandignheewcsion wit hout a 20

cutouts through

openi ng

technically nore

conplicated vertical novenent. A particularly hi gh
conponent - nount i ng performance i s prodéluted, according to the
advant ageous configuration according to patent claim 11, by the
i1l um nation appar at usFQg{l@ fitt ethowd a «L£ongemanti 25 cmmt | 8gct hemd,

whi ch ensures . that unti ng head

S not h@ge to

c onent- .. no
move to a speci8F° HggléePOSl%ggp Sﬁ%?FF?8ﬂ APRRNTT ?c%f?%ﬁ 10§ t 19 n“B¢ he
automati c darponénh; nount i ng machi ne for each position
i dentification operati ' I 0. ng to
clainms 12 and 13 |g gerabslhowt?seaﬁ% %ggaplggbiaﬁﬁq% acﬁig £
| i ght - defle@tlﬁgpﬁédyfcaﬁlamsbabeoused for solving i |l umi nation
probl ems which occur fefgaxanphke dwdwad o ddeesioductionsodf sosppoents.
35 The |nvent|on I s, explained in nore detail u3|ng exenplary

embodi nent's i n ®FEEPEgues fHQQQN9Q£¥%ﬁtﬁ§9 i pody \@fiqarding  to
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invention along the sectional axis A-A of Figure /4,
which illustrates a plan view of the light-deflecting
body.

Figure 1 illustrates an apparatus 1 for
detecting the position and/or checking the position of
the connections 14 of a component 2. In this case, the
apparatus 1 is designed in such a way that it is
preferably secured on a component-mounting head 3 of an
automatic component-mounting machine. In this case, the
component-mounting head 3 also comprises a rotatably
mounted suction pipette holder 4 (turret head} with
suction pipettes 5 for taking up the components 2 from
a feed device (not i1llustrated). In this case, the
apparatus has first means for illuminating a component
2 with perpendicular light incidence 25 from above,
particularly high reflective surfaces of the component
2 such as, for example, conductor tracks or contacts 14
which have a planar surface being identified. A first
light source is provided for this type of illumination,
said first light source comprising a first group of
light-emitting diodes 6, the emitted light from which
is directed through a first mirror 7, which is
constructed such that it is partially transmissive,
and, as a result of reflection at a second mirror 8,
perpendicularly onto the surface of the component 2.
The illuminated component 2 is likewise imaged wvia the
second mirror 8 and the partially transmissive mirror
7, which image the component via an optical imaging
device 10, for example an objective lens, onto a camera

11 in the apparatus 1 for the purpose of store



- .5- Figure 1 shows a schematic cross section t hrough a
position detection apparatus according to the i nventi on,

Figure 2 shows a schematic illustration of the 5 types of illumni nation,
Fi'gure 3 shows GR sTheirel§ &2 Fassighedteirsion through a |ight-defl ecting
body according to the invention along the sectional axis A-A of Figure
4, which illustrates a plan view of-tha tight-deflecting 10 body.
Figure 1 illustrates an apparatus 1 for detecting the position

and/ or checki ng ddif: Poddt i0h OfThe cddierLomnecy i 88§né€t@cﬁ @oCQHP%ﬁ@te I'n
this case, the ap aratuslls designed in such that it 1s715

preferably secU¥&f PR dfpidneftethoutistgatesd 3nof’“héﬁ the, pogdtiog
conponent - nDuntd>f19tH@.Cbbﬂﬂponéﬂtttll sncane, coh@onent cROPOLENG - HBYAL Bngshead 3
al so corrprises(z rota}ab u ted S ctlon plrpﬁgtte hal dﬁtr 4. (turret
head) with TTTHHI pet? es” d‘ront akithg up FHEESTEORES s BHF6R 20 a
feed device5 (nuesitiarst r@aed)d mdang Hieer iddsminatheg theappapanesthas
first means for,jlyd urgmqtdurégya gglggggﬁ\gt llf‘ﬁh‘ﬁ wigt hoper penpdigylar Light

i nci dence 25 from above reflective surfaces of the

conmponent Za%hthlcé‘sallﬂbrpré%(’a‘rﬁﬂde I@oﬁhﬂét 68S€r athkesorseenddieans; 25
whi ch have a planar surface being identified. A first | ight source is
provided for this type of illumnation, said first light source

conprising a first group of



li-ght-em tting diodes 6, the emtted |ight from which is directed
through a first mrror 7, which is 30 constructed such that it s
partially transm ssive, and, as a result of reflection at a second
mrror 8, & fehdi ARG IFprerigo whessonface of the conponent 2. The
iI'lum nated conponent 2 is |ikew se inmaged via the second mirror 8 and
the partially transnmissive mrror 35 7,- Whi—ch i mge the component via an
optical inmaging device 10, for exanple an objective lens, onto a

camer a JJ.|d¢mﬁyas@ppara§@§oﬂdfcm1d%he BHLPSSC &mPtfhg a second
- ba - I dentificat I's connected to an I mage

0
eval uati on uni F5CHé ?# Eé?PEt@H}tFﬁnﬁhPEﬁdﬁﬁe]ﬁbs???oﬁ- thirdt RérEgkponent
2 on the conpom&nmm@@memmng3heaml&hlﬁefledeketﬂbnedghﬂ el 8tk@nplotae

pr edet er m ned Si n.. Second neans for m nating.the
conponent 2 QEQJ b? aﬁgléx?h0|deh? ﬂfﬁﬁ 26 % 5ﬁ'a## g ipRinges
additional | § prqi}\hlmlw rert Hitse mmortehﬁséz sacoabl neadss. The imaging

is again effected via the second mirror 8 and the
partially transmissive mirror 7 onto the camera 11,
Furthermore, third means for illuminating the component
2 with light 27 which is incident horizontally on the
10 side areas of the component 2 are provided to ensure
that structures protruding laterally from the component
2, such as connections 14 for example, are identified.
The three types of illumination are illustrated more
clearly once again in Figure 2. These three means
15 comprise a third light source in the form of a third
group of light-emitting diodes 16 secured in holding
apparatuses 17 of a light-deflecting body 18. The
light-deflecting body 18 is composed of a transparent
material such as glass or optically transparent plastic
20 (PC, polycarbonate, trade name Makralon or PMMA,
polymethacrylate, trade name Plexiglas). The light
emitted by the third group of light-emitting diodes 16
is deflected in the light-deflecting body 18 onto the
side areas of the component 2, which is situated in an
25 opening 20 in the light-deflecting body 18. The imaging
is likewise effected via the second mirror 8 and the
partially transmissive mirror 7 onto the camera 11.
Instead of the light-deflecting body, it is also
possible to wuse a fourth mirror arrangement {(not
30 illustrated) for deflecting the 1light into the
horizontal plane.

The light-deflecting body 18 is illustrated in
more detaill in the plan view in Figure 4 and in the
section along the edge A-A in Figure 3. The third group

35 of light-emitting diodes 16 is secured in the holding
apparatuses 17, which are constructed as holes. Said
diodes emit their light into the light-deflecting body



- 6- conprise a second |ight source conprising a second group of

| ight-emtting diodes 15 and a third mrror arrangenent 13, which

def| ects the light emtted by the second |ight source in such a way
that it inpingeR 95 @blisgzelrpretghheeesnponent 2 on all sides. The inmaging
is again effected via the second mrror 8 and the partially

transm ssive mrror 7 onto the canera 14.6a - Furthernore, third means for
illum nating the conponent 2 with light 27 which is incident

horizontal ly ongthe l0re side ARA% of st %f%geeaewy 2c ¢ &1 Pravidediba
ensure t hat Structures protru ng lLaterally fromthe conponent

2,
such as connectirefs a1 £irgit ebearhsird, wald 2denndf fa4ls threnahtAr 88°PPfles of

illumnation ar@dddyyst waled mpranto €heardperdhee agaiini rhd guighZ- These
t hree neans 15 %?prlse athird light source in the formof a third

group of Ilght- 49914 %i odes 16 secured in hol ding apparatuses 17
of a Iight-deflectlng body 18. The | i ght-deflecting body 18 is
conposed of a transparent mat eri al such as glass or optically
transparent plastic 20 (PC, ©polycarbonate, trade nanme Makralon or

PMVA, pol ynmet hacryl ate, trade nanme Pl exiglas). The |ight



emitted by the third group of light-emtting diodes 16 is deflected in

the |ight-deflecting body 18 onto the side areas of the conponent 2,
whi¢h is situated in an 25 opening 20 in the |ight-deflecting body 18. The
i magi ng i s GRi 168wibs @ 8éLf EFotredgui setheosecond mrror 8 and the

partially transm ssive mrror 7 onto the canera 11. I nstead of the

| i ght-deflecting body, it is also posSible to use a fourth mrror
arrangenent (not 30 illustrated) for deflecting the light into the
hori zontal plaRedy 18 and herdd® dnthtrilel s ed i DEDOdyr 18nkSchbhbugthated in

cdge A AT Figurd1E HERTATO o 3P Tord | B SRRt hghet oBeE A (o
secured in the dppladiat@ses 2PpavildisesndBlewhitch tar epeonsddurddedias Aol es.
5a - 16, whdFaEREERETEY A doted B Tk A7 reh | T PBRTIEMA i rst
(outer) wal b 2¥candthal ipsrpleseught apsetbhndn (ilddeat) fuwebkigf. i Math hehepeni ng
20 in the lighﬁight which is incident perpendicularly from above and
the light which is obliquely incident on all sides pass
through the opening 20 onto the component 2. The
imaging onto the camera 11 is likewise effected through
10 the opening 20 in the 1light-deflecting body 18. The
light-deflecting body 18 has cutouts 28 for the
essentially horizontal transportation of the component
2 into the opening 20. A technically complicated
vertical movement of the components 2 is thus avoided.

[
m

The arrangement with mirrors (7, 8, 13) and
light-emitting diodes (6, 12, 15) is particularly light
and space-saving and can therefore be secured on a
component-mounting head 3. This results in a great deal
of time being saved in the component-mounting process,
20 since there is no need to move to a separate station
for the purpose of position identification. As a
result, the component-mounting performance of the

automatic component-mounting machine increases.



defl ecting -7- d—hence
onto the side areas of the conponent 2. The Ilght

furthernore has fixing appar at uses 23 whi ch enabl mﬂll "'ﬂ ﬂggﬁ din
a rel easablG® anmer2s8iozr tfhechgusvags24nof the appar

pur pose of position identification. Both the light which is |nC|dent
perpendi cul arly from above and the H ght which is obliquely incident on
al |l sides pass t hrough t he opening 20 onto the conmponent 2. The
"imaging onto thetearelakksi s |ikewi se effected through 10 the opening 20
in the |ight-deflecting body 18. The i ght-deflecting body 18 has
cutouts 28 for the essentially horizontal transportation of the

conponent 2.nto the opsradud0. (1A tEohndetaddtyimpniie cadetition wertica
novenment of the co on%nts S t@ys av i_ded Eln The ,arrangemnment

with mrrors fﬁ f3) g%mdan e eﬁF?Flnggdl espfgltffn 1 IS
particularl§ | i@nmectlo@wd %cmﬁawwn@mxafﬂ)t,heh@fm@ berskecumeedson a

conponent - mountd )9 Bead; 3, T0L§ "8RY! ESnbndnls edhydegltn 1ignt (25)
which is incident perpendicularly from above, having
second means for illuminating the components (2) with
iight (26) which is obliquely incident on all sides,

10 having third means for illuminating the components (2)
with light (27} which is incident horizontally on the
side areas of the components (2), and having a camera
{i1) with an image evaluation unit connected
downstream,

15 characterized
in that the three means for illumination are
constructed as reflected-light sources and fully
illuminate the image field of the single camera (11).

2. The apparatus {1l) for detecting the position of

20 components (2} and/or for checking the position of
connections {l14) of components (2} as claimed in claim
1,

characterized
in that the first means for illuminating the components

25 {2} with light which is incident perpendicularly from
above comprise a first 1light source (6) and also a
first partially transmissive mirror (7), through which
the light from the first light source (6) falls onto
the component (2).

30 3. The apparatus (1) for detecting the position of
components (2) and/or for checking the position of
connections (14) of components (2) as claimed in claim
2,
characterized

35 in that the first light source is constructed from a

first group of light-emitting diodes (6)~._________________
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of time being saved in the conponent-nounting process, 20 Since there is

no6 need to nove to a separate station for the purpos ! ORI
identification. As a result, the conponent-nounti an“Hma“mum“Lf
t he aut omatsRc 9goppaBEat ForeathngepaCdm ne i ncreases. *

Pat ent cl ai ns 1. An apparatus (1) for detecting the position of
conmponents (2) and/or for checking the pd&it+on of 5 connections (14) of
conponents (2), having first means for illum nating the conponents (2)

with light (25),  whirgh 'a%p'a'}%‘tqgnt 15’%8?”@[9%@1:@5}1% %ﬁ@”?@@@!@onh@fl ng
second means for illuminatin conmponent s 26) _whi ch

is obliquely i FEMPORENGS aI??S|ﬁ@% /oot ‘ﬁthﬁé %h??d'ﬂﬁﬁn§°§gFl°&luﬁﬁnatlng

t he CO”DonentSck%hectldM§|Iﬂ4l9&& Cafbovkheb ()i Asi deaimbar izoohal by on
t he side areas of th;t onents (2), and having a canera (11)
with an i m&géiT8valrugt °6n>r unit connect ed

\
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downstream 15 characterized in that t he three peans_ _for

I I"l um nation are constructed as efl ect ed-| sour ces

fully illumnate the image field of the singl e caqﬂnﬂ"ﬂ l IH “ |d 20
in that the caprra7 flipepecsi¥egnthersight reflected

per pendi cul arly upward at the connections (14) and/or ‘t he conponents
(2). 2. The apparatus (1) for deteécting the position of

conponents (2) and/or for <checking the position of 25 connectlons
(14) of conpongqgsagg%r§§ laimed in claim 1, characteri zed

that the first neans Iuninati t he conpanent with |jght
which is |nC|dent[ﬁ#$@nde§Iaﬁ%P n1@@an%boiércoﬁﬁ%%ﬂ;ﬁgWhW%t F?é
source (6) and.al %Qeﬁts IrﬁitmatigﬁtlWhhean&nasebqumeryotnéiaenthrough

whi ch the Iight rontt e first light sou S 0
component (2).on ald sidespfompidse§sSea9G of %g%escctltlhcge E]te 05|?|0n of
35 conponent s thdrdand/roorf erreheekieng t(he)poshtitbndeflects the light
AVENDED SHEET emitted by the second light source {12) in such a way
that it falls obliquely onto the component (2) on all
sides.
5. The apparatus (1) for detecting the position of
10 components (2) and/or for checking the position of
connections {(14) of components (2) as claimed in claim
4,
characterized
in that the second light source is constructed from a
15 second group of light-emitting diodes (12).
6. The apparatus (1) for detecting the position of
components (2) and/or for checking the position of
connections (14) of components (2) as claimed in one of
claims 1 to 5,
20 characterized
in that the third means for illuminating the components
(2) with horizontally incident light comprise a third
light source (15) and a light-deflecting body (18},
in that the 1light-deflecting body (18) comprises a
25 continuous opening (20) for the components (2),
in that the light-deflecting body (18) has a first
outer wall (21), which is configured in such a way that
the light radiated into the light-deflecting body (18)
from the third light source (15) is reflected from the
30 first wall (21) in the direction of the opening (20)
and passes through a second inner wall (22), which 1is
assigned to the opening (20), onto the component (2).
7. The apparatus (1) for detecting the position of
components (2) and/or for checking the position of
35 connections (14) of components {2) as claimed in claim
6,

characterized
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in that the third light source is constructed from a
third group of light-emitting diodes (15).

This Sheet Has Been Replaced

i




10

jut
w

20

30

35

L

GR 97 P 2862 Foreign version

- 10 -

8. The apparatus (1) for detecting the position of
components (2) and/or for checking the position of
connections (14) of components (2) as claimed in either
of claims 6 and 7,

characterized

in that the light-deflecting body (18) is constructed
from an optically transparent plastic.

9. The apparatus (1) for detecting the position of
components (2) and/or for checking the position of
connections (14) of components (2) as claimed in one of
claims 6, 7 or 8,

characterized

in that the light-deflecting body {(18) comprises a
holding apparatus (17) for the third light source (15),
the holding apparatuses (17) being configured in such a
way that the light emitted by the third light source
(15) is radiated into the light-deflecting body (18).
10C. The apparatus (1) for detecting the position of
components (2) and/or for checking the position of
connections (14) of components (2) as claimed in one of
claims 6 to 9,

characterized

in that cutouts (28) are provided in the light-
deflecting body (18) in order that the components (2)
can be transported essentially horizontally into the
opening (20).

11. A  component-mounting  head (3) having an
apparatus (1), which is arranged on the component-
mounting head, for detecting the position of components
(2} and/or for checking the position of connections
(14) of components (2), in particular as claimed in
claim 1, having first means for illuminating the
components (2) with light (25) which is incident
perpendicularly from above, having second means for
illuminating the components (2) with light (26) which
is obliquely incident on all sides, having third means
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apparatus (1) for detecting the position of conponentss \4) and/or for

chegki ng the position of connections (14) of conponent ‘
i'n one of c3Raige F1,28DIFckeign vhasaoheri zed n lﬂ“ﬁ ]ﬂﬁ!“ﬁ mﬁ)rﬂn
means for illumnating the components (2) with |i which xss »
obl i quely i nci dent on all sides comlfiase a second | i ght source (12)

and a mrror arrangenent (13), which deflects the light 10 enmtted by

the second |.ng se%@@eh%Z) hb@lﬁaﬁhamwayon thtehaglaé faldss oJd qugly onto
t he conponent (2) on aI aratus (1) for

S| a
detecting the RN 5% c‘?)'f‘%oli*f%‘h’t%g (?)C%Eﬁ%ﬁ%r fg)r EﬁE}ékPﬁg ipgge

position of 15 e\fzcilnfmtdrﬁnﬁn;(ﬂ4):oﬁf1eeeﬁﬁola¥bmm$t6:3)amas &llai oRfed Nmekaism
4,

fully illuminating the image field of the single camera
5 (11y.
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characteri zed in that the second light source is constructed froma

second group of light-emtting diodes (12). 20 6. The—apparatus (1)
for ,detecting the position of conponents (2) and/or fo i _
posi tion of GRdtihectd&ats Hod)i gof vegsponents (2) as cl ai 'lmmlnl"" Mﬂl IIII
clainms 1 to 5, characterized 25 in that the third neans for v ® s =
illum nating the conponents (2) with hbrrzontally incident |ight
conprise a third | i ght source (15) and a |ight-deflecting body (18),

in that the |ighHr d@flllaﬁtlheg1hgdytr(e18):o§@6ﬁéh§§s @) wi€BNntifylaus (epening
(20) for the conggfnts (2) in that the |ight-deflecting body (18)

has a first er wall (21), which is configured in such a way that
the light radiated into the |ight-deflecting body (18) fromthe third
i ght source (15) is reflected fromthe first wall (21) in the
direction of the opening (20) 35 and passes through a second inner wall
(22), which is assigned to the opening (20), onto the conponent (2).
AVENDED SHEET
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12. A light-deflecting body (18), in particular for

an apparatus (1) as claimed in one of claims 1 to 10,

characterized _

in that the light-deflecting body (18) comprises a
5 holding apparatus (17) for the third light source (195),

the holding apparatus (17) being configured in such a

way that the light emitted by the third light source

(15} is radiated into the light-deflecting body (18},

in that the light-deflecting body (18) comprises an
10 opening (20) for the components (2),

in that the light-deflecting body has a first outer

wall (21), which is configured in such a way that the

iight radiated into it is deflected in the direction of

the opening (20) and passes through an inner second
15 wall (22), which is assigned to the opening, onto the

component (2).

13. The light-deflecting body (18) as claimed in

claim 12,

characterized
20 in that the light-deflecting body (18} is constructed

from an optically transparent plastic.

14. A method for detecting the ©position of

components (2) and/or for <checking the position of

connections (14) of components (2), in particular with
25 an apparatus (1) as claimed in claim 1,

the component (2) being illuminated with

perpendicularly incident 1light (25) from above, with

obliquely incident light (26} on all sides, and with

light (27) which is incident horizontally on the side
30 areas of the component (2) and the component (2) being

imaged onto a camera (1l1l) with an image evaluation unit

arranged downstream,

characterized

in that the image field of the camera (11) is fully
35 illuminated by the perpendicularly incident light (25),

the obliquely incident light (26) on all sides, and the

horizontally incident light (27).
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Abstract

1. Apparatus and method for detecting the
position of components and/or for checking the position
of connections of components and component-mounting
head having an apparatus for detecting the position of
components and/or for —checking the position of
connections of components.

2.1. In the context of flip-chip mounting with
an automatic component-mounting machine, the incidence
of perpendicularly incident 1light and obliquely
incident light on all sides does not, in some
instances, illuminate the connections (14) of
components (2) well enough to determine the position
thereof, after the components (2) have been imaged onto
a camera (11) in an image evaluation unit connected
downstream of the camera (11).

2.2. By illuminating the components (2) with
perpendicularly incident light, with obliquely incident

ight on all sides, and with horizontally incident

-

light, the side areas of the components (2) and thus
protruding connections (14) as well are illuminated to
a sufficient extent. For full horizontal illumination,
a light-deflecting body (18) is constructed in such a
way that the light from a third light source (15) is
radiated into the light-deflecting body (18), reflected
from a first outer wall (21) of the light-deflecting
body (18) and radiated into an opening (20) in the
light-deflecting body (18).

2.3. Component-mounting head for flip-chip
mounting.

3. FIG. 1



- 40 - in that the third light source is constructed froma third
groéup of light-emtting diodes (15). 8. The apng%ng_L;l_jor __________
detecting the position of conponents (2) and/or for checking the

position of 5aroriedt 2862 (Fbékeigh vempénents (2) as cl mnml lﬂmm IJ '-
of clainms 6 and 7, characterized in that the i dy

(18) is-constructed from an optical Iy 8 ransparent plasti‘c. ‘10" 9

The apparatus (1) for detecting the position of conmponents (2) and/or
for checking thgResd tdi1gn nf connections (14) of conponents (2) as
clainmed in one of clainms 6, 7 or 8, characterized 15 in that the
l'ight-deflecting body (18) conprises a hol di ng apparatus (17) for
the third |ight1source HnlSpparatushe(hol ﬁmngdapeectahguséhe(m)slbepng of

configured in ch that .the | t t
sour ce I( 15)S uc?lgp?%%ﬂtast Wg)él)nt %H?Zegl |£g 52‘%}‘%‘ g 5;3&4\5}31’)&%&20%rf
The apparat Bs (ddndextimtect{ldy ¢hecpoponenns of2), hé@hp@néhﬁ§t(2¥a@ﬁd/or
for checking thP?Poi'ltlh%'ln‘&ftlng GRONRSHEBASREL4) (B &QRROMENYIS: (2R 53S

claimed in one © ,
which is incident perpendicularly from above, having
second means for illuminating the components (2) with

light (26) which is obliquely incident on all sides,

(2}
[a]

having third means for illuminating the components (2)
with light {27) which 1is incident horizontally on the
side areas of the components (2), and having a camera
{11) with an image evaluation unit connected
downstream,
15 characterized
in that the three means for illumination are
constructed as reflected-light sources and fully
illuminate the image field of the single camera (11),
and
20 in that the camera (11) receives the light reflected
essentially perpendicularly upward at the connections
(14) and/or the components (2).
2. The apparatus (1) for detecting the position of
components (2} and/or for checking the position of
25 connections (14) of components (2) as claimed in claim
1,
characterized
in that the first means for illuminating the components
(2) with light which is incident perpendicularly from
30 above comprise a first 1light source (6) and also a
first partially transmissive mirror (7), through which
the light from the first light source (6) falls onto
the component (2).
3. The apparatus (1) for detecting the position of
35 components (2) and/or for checking the position of
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clainms 6 to 9, characterized 25 in that——cuotouts (28) are provided

can os trangported essentially harizontally ?Hﬁﬁﬂllﬁﬂﬂﬁllhlﬂﬁlﬁﬂlﬁan?%? -

11. A conpenent pmeysli mgrehgadveré8dn having ¢ &n B0 * agparatus (1),
which is arranged on the conponent- nmount i ng head, for detecting
the position of conponents (2) and/or84or checking the position of
connecti ons (14) of conponents (2), as clained in one of clains 1

to 10. 35 12. dilcgyt - defyl est | dshibht(s18)2) 14k paraimed ainf olaim an
apparatus as cl a‘ﬁnn‘% i Cl afhm AVENDED SHEET

- 10a - havindra hol ding apparatus (17) for a third light source (15),
the holding QappAEUS zddl7) bei ng configured in such a way

in that the first light source is constructed from a

5 first group of light-emitting diodes (6).
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4. The apparatus (1) for detecting the position of
components (2) and/or for checking the position of
connections (14) of components (2) as claimed in one of
claims 1, 2 or 3,

characterized

in that the second means for illuminating the
components (2) with light which is obliquely incident
on all sides comprise a second light source (12) and a
mirror arrangement (13), which deflects the 1light
emitted by the second light source (12) in such a way
that it falls obliquely onto the component (2) on all
sides.

5. The apparatus (1) for detecting the position of
components (2) and/or for checking the position of
connections (14) of components {(2) as claimed in claim
4,

characterized

in that the second light source is constructed from a
second group of light-emitting diodes (12).

6. The apparatus (1) for detecting the position of
components (2) and/or for checking the position of
connections (14) of components (2) as claimed in one of
claims 1 to 5,

characterized

in that the third means for illuminating the components
(2) with horizontally incident light comprise a third
light source (15) and a light-deflecting body (18),

in that the 1light-deflecting body (18) comprises a
continuous opening (20) for the components (2),

in that the light-deflecting body (18) has a first
outer wall (21), which is configured in such a way that
the light radiated into the light-deflecting body (18)
from the third light source (15) is reflected from the
first wall (21) in the direction of the opening (20)
and passes through a second inner wall (22), which 1is
assigned to the opening (20), onto the component (2).
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7. The apparatus (1) for detecting the position of
components (2) and/or for checking the position of
connections (14) of components (2) as claimed in claim
6,

5 characterized

AMENDED SHEET



- 11 - that the light emtted by the third Ilght source (15)

radi ated into the |ight-deflecting body (18), haV|MH n 0)
for the conponents (2), having a first outer wall ‘ “ Immm Ilru»
configured in GRSWUThP 286y Fdwdidrherdrsglen radi ated i nto the'lights *

defl ecting body (18) is deflected in the direction of t he opening (20)
and passes through an inner second walldb ¢22), which is assigned to the
opening, in the direction of the side areas of the conponent (2), 10

characterized ;p ‘tHaEha\EhéUEHMs& i@ﬁ%tars%ul%‘é“1d°edcéax@s£P§ctEé<9hFE'rom a
defl ecting body (18) in order that the conponents (2 can be

transported esseht¥alI5PHOrPZ okt @ Piitdoheiodesopeni ng (20), and 15 in

that fixing appgrat usesrheé Z&)péﬁtu'ﬁl evsaty e ddeddting tmsn g tARpared us
(1) are provided

f| bod | d
o P O e mmanedts o 20 S/ Bt Ehe GHangos Fhe! | Rosbatss o) i b

constr uct ed5 cénperabonpt (Tal | 9f tcanspesrert (#)asts O:lalmedlélm eluﬁhemet hod
for detecting t Sit of conponents (2) and/or for
checking the %%sgf?l ? é ér%] I ‘connections (14) of components (2), in
particular wt hc@@ragheap@%@at us (1) as clained in claimi1, t he

conponent (Zin tIR%'tngche liéh‘fﬂ&@ff&ctlnd"%&y (19?r9.%ndé&r¥§t?fdc}’t
incident light (25) from above, bliquely incident |ight (26)
on all sides, R iR poptically transparent plastlc

10 9, The apparatus (1) for detecting the position of
components (2) and/or for checking the position of
connections (14) of components (2) as claimed in one of
claims 6, 7 oxr 8,
characterized

15 in that the 1light-deflecting body (18) comprises a
holding apparatus (17} for the third light source (15},
the holding apparatuses (17) being configured in such a
way that the light emitted by the third light source
(15) is radiated into the light-deflecting body (18).

20 10, The apparatus (1) for detecting the position of
components (2) and/or for checking the position of
connections (14) of components (2) as claimed in one of
claims 6 to 9,
characterized

25 in that cutouts {28) are provided in the light-
deflecting body (18) in order that the components (2)
can be transported essentially horizontally into the
opening (20).

11. A component-mounting head (3) having an

30 apparatus (1), which is arranged on the component-
mounting head, for detecting the position of components
(2) and/or for checking the position of connections
(14) of components (2), as claimed in one of claims 1
te 10.

35  12. A light-deflecting body (18), in particular for
an apparatus as claimed in claim 6,
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light (27) which is incident horizontally on the side_30 areas of the
conponent (2) and the conponent (2) being i maged ont

wi th an i mage eval uation unit arranged downstream ”1' Hjﬂm “Ié“

in that the inmageofi el dsgb E‘Bﬁeﬁzgﬂ'e{}@réﬂéﬁ is fully 35

per pendicul arly incident |light (25 the obliquely incident |ight (26)
on all sides, and the - 10a - AVENDED SHEET

- 11la- horizontally incident light (27), the canmera (11) receivVing t he
| i ght refleﬁggdng gss&g&afﬂ&)/ég% Qg@%lcukfﬁiy:&p rd Eklrdthfl ogponent

(2).
source (15}, the holding apparatus (17) being

configured in such a way
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that the light emitted by the third light source (15)
is radiated into the light-deflecting body (18),

having an opening (20) for the components (2},

having a first outer wall (21), which is configured in
such a way that the light radiated into the light-
deflecting body (18) is deflected in the direction of
the opening (20) and passes through an inner second
wall (22), which is assigned to the opening, in the
direction of the side areas of the component (2),
characterized

in that cutouts (28) are provided in the 1light-
deflecting body (18) in order that the components (2)
can be transported essentially horizontally into the
opening (20), and

in that fixing apparatuses (23) for releasable fixing
on the apparatus (1) are provided.

13. The light-deflecting body (18) as claimed in
ciaim 12,

characterized

in that the light-deflecting body (18) is constructed
from an optically transparent plastic.

14. A method for detecting the ©position of
components (2) and/or for checking the position of
connections (14) of components (2), in particular with
an apparatus (1) as claimed in claim 1,

the component (2) being illuminated with
perpendicularly incident 1light (25) from above, with
obliquely incident light (26) on all sides, and with
light ({27) which is incident horizontally on the side
areas of the component (2) and the component (2) being
imaged onto a camera (11) with an image evaluation unit
arranged downstream,

characterized

in that the image field of the camera (11) is fully
illuminated by the perpendicularly incident light (25),
the obliquely incident light (26) on all sides, and the
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horizontally incident 1light (27), the camera (11)
receiving the light reflected essentially
perpendicularly upward from the component (2).
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