GR 97-P 2075 Foreign version Description Met hod and

appar at us for orientation/position I dentification and/or
coplanarity GRe®l/i Bg20asd/ oForeigepanexisiionm t esti ng of connections of
conponent s , The invention relates to a nmethod and an appar at us
for orientatigg@ggg?&&ga i dentification and/or testing the coplanarity
and/ or separation of connections of 10 conponents. When SMD
conponents (SMD = Surface Munted Device) are being fitted

aut omat i cal | yMe@hpdi nt egn@i r cigparatuwar d€oar ceoapentavbshypbeitibhe

I ndi vi dual conpponen re remgved fro zi ne feed vice by
nmeans 15 of EBSPS&%&gﬁFloﬁeadangZﬁa ar §°P n?ﬁgﬁr g¥|t|8%55§n aﬂﬁ/o%
predeternimedseparemﬁ@nlmnbmoggtpdnCO@medﬂmynSpmﬁﬂﬂﬂmponenﬂaxxut board or
‘the ceram c substrate. Since the conmponents in the magazine or in the
pi ck-up position of a feed device are subject to an

orientation/ positi 8he2dnvestdoandelotes fiy anethed e73d Blt aRNITABYS

positioned  fowi t&kl"étﬂib@ﬁs?r&'/ﬁ&éﬁ@.{bﬁ thEh't&TfQ@a%h.bﬁUIénd)/&f dtestihg
cerani ¢ substrate, tic rlentatlo P03|t&pnconnec%lnt|f|c%tlon

and corr ectP8n °°p£?83r1 YeqtRd separat ons
10 components.

When SMD components (SMD = Surface Mounted Device)
are being fitted automatically to printed circuit
boards or ceramic substrates, the individual components
are removed from a magazine or a feed device by means

15 of a placement head, and are then positioned in a
predetermined orientation/position on the printed
circuit board or the ceramic substréte. Since the
components in the magazine or in the pick-up position
of a feed device are subject to an orientation/position

20 tolerance of a few millimeters, but must be positioned
with high accuracy on the printed circuit board or the
ceramic substrate, automatic .orientation/position
identification and correction. are required.
Furthermore, particularly in the case of SMD components

25 having a large number of poles, it is necessary to
check the separation and the coplanarity, that is to
say that the connections are at wuniform height
positions. Such a check must also be carried out, for
example, as a quality control in the production of the

30 SMD components.

Known arrangements for orientation/position
identification and separation testing of the
connections of components use an objective 1lens to
image the component, or sections of the coﬁponent, onto

35 a large-area CCD  <camera, and use digital image
processing to determine the orientation/position of the
component connections, as well as the sevaration of the
connections. Direct glare can in this case lead to the



Furthernore, particularly in the case of SMD conponents 25 having a |arge
nunber of poles, it is necessary to check the separation and the
coplanarity, t®at27sPt3075 say that the tannections are at uniform height
positions. Such a check nmust also be carried out, for exanple, as a
qual ity contracCbh ncdmerPrvdisgi 69ePlekpssdl, FWDLCYPRUINGE which the KNOWN
arrangenent s for orientati n/ggsi t1on identification anc}~1
separation _treeﬁ‘?]ri‘btlorbfls ’f‘l"fguc *connections of conponents use an
objective lens to i mge the conponent, or sections of the conponent,
onto 35 a large-area CCD canera, and use digital inmage

processing to determne the orientation/position of the conponent
connections, as well as the separation of the connections. Direct glare
can in this case lead to the GR 97 P 2075 -la- CCD
canera bei ng over-exposed, as a result of which the resolution is reduced.



GR 97 P 2075 - 2- US 5 452 080 discl oses a net hod
_which is used for coplanarity neasurenent of the connections of the
conponents. | GRtB7sPc298d5 the entire row Bf ~connecti ons I s i maged
siful t aneously onto a detection device by 5 arranging a |ight source along

one side wall of thg 5 4500HR@N&Msc1H b NiSmakaBE %&@H of s cQBBgCt@ns. In
order that the investigation is carried out as quick as passi bl e,

this patent pFOPLABRTAGY offeSuremaits A1t th%onﬁ%%??%ﬁéonsto°f sae

~illumnated cefghonenit®BIgHh khisSidadd,angsiséntirel ﬁowobdebonhectsuﬁer ess
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i mage the oppdSi t£M3P88s HFHHAE Eﬁﬁﬁﬁ 20 a
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_-another. If tg%mgggg%%tlo sS4 arfh%%ers t a Ushig o t'H%n% éﬁ%qdé' ugiynation

net hod, the ol ari’zafi on at are use I'S case be
connect ed sucﬁr@ﬁétﬁhﬂ?cﬁh%c%ngﬁatégétlﬁﬁeléoMﬁﬁﬁhQﬂnPUt agsayackdted,

whi ch | eads tggt hedlasard beﬂufyeﬁéféﬂtnﬁrova.d%fs thy c&s;%éw@ dewscer 20
A triangul ation nethad for ctgéanarlty ﬁgurenent 5nomn fromUS 5

440 391, in wWRPERECHORSE ght WRRaLed an conpdféged s
det er m nexd by simulitlhhesusdti.ng ImheordemnecﬁmonsupptbssligMﬁe f mamualwo

directions, andt%%éﬁggnk%p EQ@QQ%% Gasd %%sg%%t%%F ggﬁct s PSHI%H

detected wusin caneras. € co |ons S
det erm ned f r@matglaeu & hien opposdrt e redigte o vaf uthé oﬂom@menbnnébeedwctomgm eam

of the CapRi@s arel fsepdriifted £UM BKE | dNothdt SEFCBEIAY pollirized
at right angles to one another. If the connections are
15 viewed using the front-illumination method, the
polarization filters that are used must in this case be
connected such that the direct glare of the connections
is detected, which leads to the described overdriving
of the detection device. '
20 A triangulation method for coplanarity measurement
is known from US 5 440 391, in which the height of a
connection of an SMD component is determined by
illuminating the '~ connection with 1light from two
directions, " and by the two shadows cast by the
25 connection beihg detected wusing CCD cameras. The
heights of the connections is determined from this in
an 1image evaluation unit connected dowﬁstreanl of the
cameras. If the coplanarity discrepancy is
unacceptable, and would lead to the connections not all
30 making contact when placed on a printed circuit board,
the faulty component can in this way be identified, and
removed from the placement process. However, this
method is not suitable for testing connections which
are not illuminated by the 1light, for example
35 connections located under the components, which are
shadowed from the light by the component.

A method is furthermore known in which, in

contrast to the described method, the diffuse



unaccept abl e, and would lead to the connections not all 30 naking contact
when placed on a printed circuit board, the faulty conponent can in
this way be i @Rnei7fPedpP7and renoved fromthe placenent process.
However, this met hod is not suitableX¥or testing connections which

?r'e tngt I:jlyattméeeﬁonbbf tthtQ;hﬂ '%tthe tehne®Xadpke 1%5du§é&mfﬁt@|aa -
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- 3- reflection ght _on t.he caonnec |on s use ea t he
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onto a posi tion-resolving detector device i) path in
this case forR8thniandihis hease stasmsegialangle th%%résdégﬁeéQWﬁ¥ht?he

vertically ingkdgntdédSdds with tﬁéde&em@éaiw heididertf thghe&Qnnesti ons
can be 10 deter ned tr| ngu at.i n (ﬁg rmore, this, reduces t he
re

i nfl uence of PF ff bé& Fec &d I 0 CONNQHANT e TR dB@lce
Any Changﬂ)indéherMEngdthy tikangulation. Furthermore, this reduces

the influence of light beams reflected directly into
the detector device. Any change in the height of the
connections in this case results in a change in the
imaging location on the detector device, which is
15 identified by a downstream image evaluation unit. A
scanning movement along the row of connections of the
component ensures that all the connections are imaged.
Owing to the different surface characteristics of the
connections, direct reflections of relatively high
20 intensity also reach the detector device, however, in
addition to the diffuse reflections, as a result of
which the detector device is partially overexposed.
Furthermore, direct glare occurrind well away from the
‘actual radiation center <can reduce the lateral.
25 resolution of the detector device. Both effects mean
that it is no longer possible reliably to detect the
spaces between the connections, for the separation
test.
The object of the invention is thus to specify a
30 method and an apparatus for orientation/position
identification and/or ' coplanarity and/or separation
testing of connections of components, which avoids the
overdriving of detection devices. _
The object is achieved according to the invention
35 by a method as claimed in claim 1 and an apparatus
having the characterizing features of patent claim 3.
The use of polarized light to illuminate the
connections and the fitting of an optical analyzer in



* connections in this case results in a change in the I magi ng | ocation on
the detector device, which is 15 identified by a downstream i mage

eval uati on unGR. 9A P 203Banni ng novenent al ong the row of connections of

t he conponent ensures that all the-cdnrections are inmaged. Owning to
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opti cal analyz i
diffuse reflections, and can thus be suppressed by

incorporating an optical analyzer in the beam path.
This prevents the detector device from being overdriven

15 Dby direct glare.

Advantageous refinements of the invention are
described in the dependent claims.

It is particularly advantageous to use a laser as
the light source, as claimed in patent claim 4, since

20 laser light is already linear-polarized, and no further

design complexity is thus required to produce polarized
light. '

The rotatable arrangement of fhe optical analyzer
as claimed in patent claim 9 allows the attenuation of

25 the direct glare to be adjusted in an advantageous

manner.

The invention will be explained in more detail
using an exemplary embodiment and with reference to the
drawing, in which: _

30 Figure 1 shows the schematic layout of the apparatus
according to the invention, having a laser as
the light source.

Figure 2 shows the recording process without an
optical analyzer for the height position of

35 sixteen connections of a component,

Figure 3 shows the recording process with an optical
analyzer of the height position of sixteen
connections of a component, and



GR 97 P 2075 -4- the beam path can be
achieved easily in terns of design. In the following text, the term
opti cal agr! 9zep 20as is normal in optics - neans an opti cal

conmponent whose transparency is dependents on the 5 polarization.

Pol ari zati on FHbUr@rﬁ QBSWS‘CJ)S@% scfx@fhatlc DABYLE ofa%he‘)p&bﬁﬂ?atus

anal yzers. contrast arizers which are in princi
const r uct ed | n the §§ﬁ@r%§lgand:?)ro§9€e pERERREERRY | gm0 lght

unpol ari-zed l'i ght, @ﬁg_tg@hgaaabmégr asatﬁeugeghtogoa@abyy s of light 10

that is already polarized. rect are in_thi as has a

pol ari zation di recERGHES cghf’?"ﬁst "‘b PReaT 128, ¢ t EFPBcA o;égﬁgnd can
thus be suppressedebyl illumtnapesatd ngommecpioral? amial wzeyonpordre: bdam
path. Thi giRhewRltesd e gﬁtﬁag%ede e hbAMAR NdoRNEELIbKEM 195 DY
direct glare. ageous réfinements of the inventron are

descri bed i n iRaggepdiienn @Péfllrﬁ@l imaging peviigepat t ilE@rara¥Ampihantageous
to use a | asego@gerginhnNeikhght savbCcea aﬁoéi@iaﬁdrégopeiﬁat aéﬁéatér since

20 | aser Ilght Is al'ready_ | inear-pqlarized,. a no urt er
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r ot at abl eL@r r Begageatrrahgele coptthealsanealsizhy of tles @d)l@!h@@ﬂld)llﬂs pat ast

claim9 al | owgyLhe; ahienualiof, of 25, Jt hg dir eflec gl o 0ohe gdiysted in
an advant ageous nner- he 1T hvention W e expl airned in
nmore det ail illumination. An arrangement of photodetectors in the

form of a row is suitable, for example, for use as the
detector device 5, being aligned at right angles to the
15 imaging beam path, such that connections 2 in different
height positions are detected by different
photodetectors. The imaging beam path is in this case
shifted through an angle of about 30° with respect to
the vertically incident light, in order to reduce the
20 overexposure caused by direct glare. A downstream image
evaluation unit 6 evaluates.the position of the image,
by which means the height of the connection 2 is
determined. A polarization filter 'is arranged as an-
optical analyzer 7 in the beam path between the
25 connection 2 and the detector device 5, and is aligned
such that it is not transparent, or scarcely
transparent, for light which is reflected directly from
the connection 2. This avoids overdriving the detector
device 5, as is shown by Way of example in Figure 2
30 using the results of a measurement without an optical
analyzer 6.

The sixteen connections 2 of a component 3 have
been measured by scanning in the direction 8 of the
arrangement of the connections 2, while at the same

35 time recording the position H of the images at 1000
measurement points. A position H = 0 mm in this case
means optimum alignment. The detector «device 5 is in
this case being overdriven by direct glare, so that not
only the



usi ng an exenpl ary enbodi nent and with reference to the drawing, in
which: 30 Figure 1 shows the schematic |ayout of the apparatus

accordi ng to GReoneerbren, having a | aser as the |ight

sour ce. Figure 2 shows the recor-dimg— process wthout an

Optical  anal yERhobl! 10NG UL IR S] B a1s0 the ShAIEEN
connections of a“co ure shoms The recor rocess with
an opti cal the SPaceS @mﬁﬂﬁﬁa'QhetQQPQQQEﬂﬂn§KB$%m%#ﬁ%ﬁ 8| RpEé&fRion
connections of;, ayheRRORERer ¥ magnitude cé%%égb&hé@7§o the pbaueeoft shows
- the schematic_|ayout of, the aga?ra%u g 3: hﬁg to the

i nvention, whtRE [Ghghtimages thfi COPRGCEL68e< -as t eS| FARF 88hr ce.
Figure 1 shompobsmbmelabize@dhwyﬂtﬁéwmmagdsgﬁn ob slmeircendectionsnates a
-connection 2 a_co rdical ingide e

- connection 2 ?éd ri8 W%%%§ﬁ$%§on te fc&%%'nad?ntb %€gégﬁi T?quggﬁﬁ%Fe a
converging | er§) dhe adpssansen- lb@st@ileﬁnng the ecconnectigagi celd). Sish

i maging, wthpblgidetector device 5 10 being arranged on the sane side of

t he connectlons 2 as the light source 1, is_also referred to_as front-
In contrast to this, Figure 3 shows the result of

10 a corresponding measurement with an optical analyzer 7
in the beam path between the connections 2 of the
detector device 5. By suppressing the direct glare, the
detector device 5 1is not overdriven, while diffuse
reflections reach the detector device 5, in order to

15 produce the image on the basis of the different
polarization direction through the optical analyzer 7,
and are used for evaluation. The iméges 10 of the
connections 2 are clearly separated from one another by
the images 11 of the spaces between the connections}

20 thus allowing a separation test. Figure 3 also shows
more clearly than Figure 2 the lack of coplanarity in
the eighth and ninth connections (in the vicinity of
measurement points 400 to 450), so fhat the coplanarity
testing is also simplified.

25 Lasers are particularly suitable for use as the
light source 1, since they already transmit linear-
polarized 1light, so that no additional polarization
filter need be arranged as a polarizer in the beam path
between the light source 1 and the connection 2.

30 Otherwise, the polarized light can also be produced by
a light-emitting diode and a polarizer.

The optical analyzer 7 is in this case mounted
such that it can rotate about an axis parallel to the
optical axis of the image, thus allowing the optimum

.35 attenuation of the direct glare to be set.



i I'lumi nation. An arrangenent of photodetectors in the formof arowis
suitable, for exanple, for use as the detector device 5, being aligned
“at right angl @r ©0 Pheo¥5 i magi ng beam path, such that connections 2 in
di-f f erent hei ght posi tions are - Hetected by di fferent

phot odet ectors. They R Ng bgam pagRghs i N tghs casgPP F§{15fted feRrough
I

-an angl e of about 30 err] with respect. to he ver i nci dent
_light, in orderieptpédead popd tign ov’é?%fkfpb%%ﬁ%t%%sedu§}nal reQ:t gLghs. A

- downstream i ngg@rce @6al @rﬁ@lﬂlﬂ H%iéﬁiﬂﬁﬂﬁ§ tJEbd€§ltKDBD9f th i mage,
~ by which neans_ the hei q_stteéf %g connecgtion i,S ; _dL

pol ari zation “PPPfer™] Y 48 ﬁnear—gagpgagegn 392%r P9 FﬁlFﬁ§ beam
- path betwe®n tBe i2b tkenbeati gath alneltﬁdaenddthecthrgrdewm:et&n@ndlbsleal i gned
'such that i t ept o] [ I t n for
l'i ght which i tsl re cted %‘lgrﬁrfg%?%f?omthe coﬁ@%gg%ﬁ'ect’l on é@%@gégvél ds
overdriving theC@QPGCth thedéVW@@n@ntas3vs Ehovint ymigatead, exadl ésin

Figure 2 30 yaag@dt Reid eat! opidfcal nﬁﬁé&iﬁaeraewc@ww oRRcORY i iak e-
anal yzer 6. The si xt éen connecti ons of onponent_ 3 ave

been measur ed2B§as i TRt hed ddSecth®n d&?t@Fttq?e deVl‘a’?r affeneBagds the
connecti A 2evahiubeiah tdmsase b cbhﬁactédordhmgsﬂﬂ‘lﬁamosﬂ itHe Heab the

i mges at 100 ur nts I on case

means opt i rrumgaf“egnrren ?rﬁg élec‘i‘-"otrmcf]ev g tt5h ofﬁengagmﬂpzpﬁ’ §188l ng

overdriven byldenﬁeflghanep soInhaprdet to oabpprhes direct glare,
which would overdrive the CCD camera 14, an optical
analyzer 7 is arranged in the imaging beam path.



GR 97 P 2075 - 6- i mages—10_of the

connections, but also the inmages 11 of t he spaces en t he— __
connecti ons, @RnBVaPe287position H, whose order

corresponds to the position H of rh@ irages 10 of It
is thus not pypessi bhgihg resolve the inmages 10 of the connéctu ﬂﬁ
and no separation test, that is to say no neasurenent of the

di stance between the connections (2) is possi bl e.

contrast to this, Figure 3 shawshide resuidr of Jibrfemxmtfsmbpdsﬂglon

Commoctions Sibf ?ﬁggggkggéeteg?éigﬁeV|%%p%ah%riggpbeégggfﬁgthe %g?grthe

connect i ons 2 3F" pr €SS ng rect
glare, thé sepdeatibnr testirgs5 df memneadidms/end2)whpfe cdemporents
‘refl ections rqg;h Rgewgg%ﬁctor device 5, in order to 15 produce the
imge on the " Dbasis the different pol ari zation direction
through the optlcaF 8nalSpA@ections Ry aFélH@éHaFSP evditiat i bhneghe

i mges 10 of pBearizedCOnphet heNfig2tAke febadrhiy 1gepanated fnl‘e(tmilo@I)e anot her
by t he |nages 1 ofSFh paces hetween_t &gconnectlons th a
al | owi ng a separat FBf £& seﬁﬁﬁﬁi? 9% °5h conn ﬁﬁﬁ?(ﬁ&%ﬁl?s? an

Fi gure 2 ltthe fankimﬁg¢ng|ahercbyneatlons the eighth and ninth connections

(in the vicinity of,o ur eyt JHS ggo QA5 WonmtdNits t hes

copl anarity testlng |s al so sinpli asers are
particul arly §BPP§B$§eﬂorszeaasP@h@rlzatlon filter as an optical

analyzer for the imaging, and
the orientation/position identification and/or the
15 coplanarity test and/or the separation test are/is
carried out using the image of the connections.

2. The method for orientation/position
identification and/or coplanarity testing and/or
separation testing of connections (2) of components (3)

20 as claimed in claim 1,

characterized

in that a row of connections (2) is recorded by a
successive row of images of individﬁal connections (2).

3. An apparatus for orientation/position

25 identification and/or coplanarity testing and/or
separation testing of connections (2) of components (3)
using a light source (1) and a position-resolving
detector device (5) on which the connections (2) are
imaged, with the light source (1) and the detector

30 device (5) being arranged such that the connections are
illuminated and imaged using the front-illumination
method, as well as an image evaluation unit (6), which
is connected downstream of the detector device (5) and
in which the image (10) of the connections (2) is used

35 to determine a position of the connections (2) on the
component (3),

characterized



li"ght source 1, since they already transmt ‘“wu“g ed l'i ght,
so-that no additional polarization fil terjm \m‘ as a
pol ari zer in GRhe9DeBN2PEAEh bet ween the I|i source™l &nd the

connection 2. 30 Oherw se, the polarrz@d-llght can al so be produced by

a light-em tting iy Qdet@@dlagael ahtaqerwmch the dbgnepticns quaglyaes 7 is

in this case npunted f t hat L can rotate about an axis parallel to
t he opt i thiuBkpated %ﬁe +HEgE PP 3§15FFOMFH§ t he optinmum 35
attenuatlon of theifli thRet ghabettiealeanatlyzer (7) is @RrﬁhgédKWE the

Fi gure r r t tion
|dent|f|cat|o eaTstgh qé%w%?n qﬂﬂ?dﬁé%%e%%l°$g (%6 F ?ﬂgﬁﬂéggégedkodes

(LEDs) 125 devxhose(émtsmalh | i hegi tlselpnéarlp@tapnzéérwtaoeol%ﬁ&lé? 5 13
fin the bea”]pagglggi“@ﬁgl§ggrlWghtéﬂatéfnghg'9@§§rlzedlarﬁﬂitJEéCQﬂponent

3, the conpone section_of the co oneg S
i || um nat ed, hf@Stsapproximabalyi atakighti eBELPAREPNENEe?POE E 0Nt 0 a

| ar ge- area CCp,camgra 14 fspdhwrulet ecfo devoriendtismieodOtion
eval uati on unij nected dgmnstream

he, CCD f
eval uati on ofléﬁ tb?? AFaPPon/ B/ PFon COPB?ﬂ%ﬁ§F¥icaf?%E£g?n o 1&{0 o

suppr ess 1di r esépgkatiton teswhnghasoaldimedr dni ¢céatihe3@CD canera 14, an
opti cal characterized by
a laser as the light source (1).
5. The apparatus for orientation/position
identification and/or coplanarity testing and/or

15 separation testing as claimed n claim 3,

characterized by _

a polarizer in the beam path between the light
source (1) and the connections (2).

6. The apparatus for orientation/position

20 identification and/or coplanarity testing and/or
separation testing as claimed in claim 5,

characterized by
at least one 1light-emitting diode as the 1light
source (1).

25 7. The apparatus for orientation/position
identification and/or coplanarity testing and/or
separation testing as claimed in one of claims 3 to 6,

characterized by
an arrangement of photodetectors in a row as the

30 detector device (5), which is arranged approximately at
right angles to the beam path of the imaging, such that
the images of connections (2) which are not correctly
aligned, and the images of correctly aligned
connections (2) are received by different

35 photodetectors.
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orientation/ pEBi P7oR 2075|dent|f|cat|on and/ or coplanarity festing
and/or 5 separation testing of connecti®fs-(2) of conponents (3), in
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| ight using t front |, um nati ffuse r flectlon
of the connec%sﬁﬂglgéca &8m10 a?g?oFnagFﬂBl?ﬂar%BﬁnecF?ﬁﬂé nd/o Tthe
direct refl ecseparativhetesnhagt asnsladmed isuppeessedlhyms @oltar i6zati on

filter as an optic et for the inmging, and t he
orlentatlon/p03|t|§hara ggikéét% dn and/or the 15 coplanarity test

and/or tHe separatibdargeesreaarefpPs camegarritf) oudsusthyg tdeteahgs of
the connecti OQgvice. 2. The met hod for orientation/position

identification and/or copl anarit testln% and/ or ?ﬁaratlon
testing of connectPons E2f of %Rﬁﬁﬁﬁkﬁﬁss (3PT20 SEIPERREGN{ROBLEIARL,
identification and/or coplanarity testing and/or
separation testing as claimed in one of claims 3 to 7,
10 characterized '
in that the optical analyzer (7) is arranged such
that it can rotate about an axis parallel to the
optical axis of the image.



characteri zed in that a row of connections (2) is recorded by a
suecessive row of inmages of individual connections (2). 3. An
appar at us Grr 97 preensation/position 25 identification and/or
coplanarity testing and/ or separalllon testing of connections (2) of
conponents (3}pq Hging a light source (1) and a position-resolving

det ector device fg? on which the connections (2) are i maged, with the
| i ght source (1) and the detector 30 device (5) being arranged such that

the connectiomnsiarflethodi | ldHd NabgPad@dusmagRE- UsbhgehbetibANMbobhitushnation
nmet hod, as well, as. an inage eval uation unit (%3, mhigﬁ/ i's connected
downst r eam of 18RBLHLEERF PR e FREL Ofs) anarity R Phe PRBYEAFABT of

t he conned i oaest2ngi sfusedndbtibasdéer wifneocappasnttison 39f. t he connecti ons
-(2) on the conmponent (3), characterized

-9- in that the light with which the connections (2) are

illunminated i8-Li nBafopel arPrpaneaks (3) arejnfihtedanivpt pebPmatakcyzer

(7) is arranggfabBmbi® macHieRE, Paih @%t\@f‘é‘&s_tsreﬁqﬁoeae%i&rks t(]:t?aht agdlet he

detector 5 device (5) such that the polarization™directjon of

connections (2) are "at the same height position
10 (coplanarity) and/or are sufficiently far apart from

one another (separation). In a known method, the

connections (2) are imaged successively onto a

position-resolving detector device (5), but in this

case the detector device (5) is over-exposed by the
15 direct glare of light source (1).

2.2 By using polarized 1light to illuminate the
connections (2), and by using an optical analyzer (7)
in the imaging beam path, the direct glare is
20 suppressed, and only the diffuse glare leads to

imaging.
2.3 Automatic placement machines

25 3. FIG. 1



optical analyzer (7) and-of the polarized |light are at
ri ght angles to one another.
identification
separation-testing as clainmed in claim3,
a laser as the light source (1).

orientation/position

15 separat’i

approxi mately at
for.
testing and/ or
characterized by
appar at us for
coplanarity testing
‘characterized by

10

ori-entation/position

and/ or

| east
4. The appar at us
and/ or coplanarity
5. The
identification and/or

n testing as clainmed n claim3,

a polarizer in the beam path between the |ight

source (1) and the connecti@s (2). _ 6. The appar at us for
orientation/position 8 i dentNfjcation and/or coplanarity testing
and/ or separatio:dyégt' #Icl ai med i FFBafm 5, characterized
by at | east 0ne itting diode as the |ight source (1).
25 7. The apEa or orientation/position

identification and/or
testing as clained in
an arrangenent of phot
whi ch is arranged appr
i magi ng, such that

correctly al i gned
connecti ons (2)

:

iilns 3 to 6,

testing and/ or separati on

characteri.zed by

ity

mage
th
rece

in arowas the 30 detector device (5),
t right angles to the beam path of the

of connections (2) which are not
i mages of correctly al i gned
ved by di fferent 35 phot odetectors.
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- 10 - 8. The

appar at us . f or-.

‘or'ientation/ p05|t|on - I dentification and/or
<oplanarity . testl ng. - ~and/-or ~ . -separation testl ng as clainmed in one of
clains, 3 to: 6 .charact eri zed by 5 "~ a large-area CCD canera

14 the -det ector _ devi ce. 9. The apparatus for
";'orlentatlon/ positiog - - |dent|f|cat|W2and/or coplanarity testing
candfor seh!la{fmﬂ\gn testlng as clained in one of . clains 3 to 7, 10

_.__.':characterl zed Tointhat ‘the opti alyzer (7) is arranged such
- t'hat it can rQLQﬁa bout an axwﬂparal Im?t he optical axis of the
image. : 10
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