OA- 112 327 -1 Optical detection device and nethod for detecting surfaces
of conponents Description 5 The invention reldates to an opti cal
detection device and to a nmethod for the detection of at |east _one furface
of at |east one conponent, the conmponent being capabl e of beinaA'112 27
transported, independently of the precedirg process steps, froma first to
a second workstation by neans of a retaining elenent, and i o a canera

i nstrument being directed onto the surfaces of the conponent, in

accordance with the precharacterising portions of Cains 1 and 10. In
so-cal | ed pi ck-Qptical detectienidevice method for detegting surfacesoft r oni ¢
com ponents such as a chip or a di gomyponeiteP! € - are conventional ly
picked up by a is retaining element - such as a gripping elenment, for
exanple - in a first work station and are subsequently set down on or in a
carrier material in a second workst @dsenptiddef ore the conponent is set

down, ordinarily an inspection of the conponent takes place in such a
manner that a surface of the conmponent is recorded pictorially by a canera
i nst rument , Theninvenfdon belatesite areaptical detpstion adevicetaral toua metbod fenihef or

exam natio Ll } onponent
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det ecti on dieingheapahie of beintdzenssortadaindapepdapily oflhepreceding HeCcess ri ed

out. By this‘ieﬁ?"ﬂétgg PSP Y ckhfd WRIFRSLALISD by HEANTEMNA réGlrmng eltnaiteand t he

conponent in spaced manner is able to | I enent a mage-T ecording of the
ot Lom g faiEaners PeBURSRSSRae dresied oata e SHTgtes Ot h cammareRbdL ot b
conponent -adtbidamce with theapidichardcbdrising pottiongufdliaime 1 anddle formin its
basal surface - are not detected by the canera instrunent. Simlarly, it

i's known that by neans of el aborately constructed inspection facili
In so-called pick-and-place machines, components - in particular electronic com-

ponents such as a chip or a die, for example — are conventionally picked up by a
15 retaining element - such as a gripping element, for exampie - in a first work-

station and are subsequently set down on or in a carrier material in a second

workstation. Before the component is set down, ordinarily an inspection of the

component takes place in such a manner that a surface of the component is

recorded pictorially by a camera instrument, in order by this means to generate
20 a surface image for examination purposes.

Gripping elements of such a type retain the component on their underside dur-
ing transportation and during the inspection or detection of the lower surface of
the component which is to be carried out. By this means, although the camera
25 instrument arranged beneath the component in spaced manner is able fo im-
plement an image-recording of the bottom surface of the component, the later-
ally arranged surfaces of a component — which, for example, takes rectangular
or square form in its basal surface - are not detected by the camera instrument.
Similarly, it is known that by means of elaborately constructed inspection facili-
30 ties the lateral surfaces of the component which is provided with a rectangular
basal surface and which takes the form of a right parallelepiped can indeed
additionally be detected pictorially; for this purpose, however, on the one hand
an intermediate stop during the transport path for the purpose of recording the
various surfaces of the component and, on the other hand, either a plurality of
35 camera instruments or an elaborately constructed mirror system are necessary.
This disadvantageously results in a lower throughput of pick-and-place machines



30 ties the lateral surfaces of the conponent which is provided with a
rectangul ar basal surface and which takes the formof a right
paral | el epi ped can indeed additionally be detected pictorially; L%r Bhis
pur pose, however, on the one hand an internediate stop during iz 32
transport path for the purpose of recor-ddng the various surfaces of the
conponent and, on the other hand, either a plurality of 35 canera

i nstruments or an el aborately constructed mrror system are necessary.
Thi s di sadvant ageously results in a | ower throughput of pick-and-place

machi nes 9af such aaype, by egasen e the intgemediate stoprNthe: produgtien ptaleiPe st op

and the pregheGhisurtioh fatifilies, rate inspection facilities. The object of the
invention is therefore to nake avail able an optical detection s systemfor

the detection of surfaces of at |east one conponent within a pick-
and- pl ace mMheldbject cfahd isyettion is tihdrefore to make dvaifdbleah ogtitaldetection’ a
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conponent, i ch. is. capabl e of bein transported froma firs 0 a second
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| east one first light-source, which transmts first light- beans in the

short-wave range to the first surface, at |east one second |light 20 source,
whi ch t r andwni esseptalopaint ofjthe ipvemtion eongisislintie fack éhatdngbetasaof BBast  one
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connect ion component, in particuiar an electronic component, which is capabie of being
transported from a first to a second workstation by means of a retaining ele-
ment, whereby a camera instrument is directed onto a first surface of the com-
ponent, use is made of at least one first light-source, which transmits first light-
beams in the short-wave range to the first surface, at least one second light-

20 source, which transmits second light-beams in the long-wave range to at least
one second surface of the component, and the camera instrument for receiving
the first and second light-beams reflected on the surfaces. In this connection
the at least one second surface is oriented differently in relation to the at least
one first surface, as is the case, for example, with components taking the form

25 of right parallelepipeds with an underside and with a total of four lateral sur-

faces.

Of course, in the case of the second surfaces it may also be a question of a
number of surfaces other than four if a different component shape is present.
30
Through the use of two light-sources and the light-beams that emit differing
wavelengths, it is advantageously made possibie that both the bottom surface of
the component, which may be a die, and the further surfaces arranged to be
laterally peripheral (e.g. front sides of the component) can be recorded pictori-
35 ally by a common camera instrument, since a light-source system or illuminating
system of such a type permits the mutual coordination, in straightforward man-



the at |east one second surface is oriented differently in relation to the
at least one first surface, as is the case, for exanple, with conponents
taking the form 25 of right parallel epi peds with an underside d, w a
total of four lateral sur- faces. O course, in the case of thgélg]e@b%g
surfaces it may al so be a question of a3#saunber of surfaces other than four
If a different conponent shape is present. 30 Through the use of two

l'i ght-sources and the light-beans that emt differing wavelengths, it is
advant ageously made possible that both the bottom surface of the
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15 are situated a plurality of focal planes of the refiected first light-beams, whereas
only a few focal planes of the second light-beams in the long-wave range are

present in this route segment.

In addition, by virtue of the present invention it advantageously turns out that
20 only one camera instrument has to be set up, not several camera instruments.

A further significant advantage of the invention consists in the fact that no in-
termediate stop is required during the transportation of the component from a
first to a second workstation, in order - as conventionally hitherto - to position

25 the component in a detection region or inspection region provided for this pur-
pose, preferentially in the upward and downward directions, should one wish to
detect pictorially both the bottom surface of the component and the peripheral
lateral surfaces of the component which, for example, takes the form of a right
parallelepiped.

30
According to a preferred embodiment, at least one at least partly reflecting
beam-splitter plate is provided, on which the light-beams of the first light-source
are capable of being deflected before reaching the first surface, that is to say,
the surface of the component that is arranged on the underside. Consequently

35 the arrangement of the first light-source is possible outside a common optical



because within a route segnent in the region of the canera instrunent there
Is are situated a plurality of focal planes of the reflected first

| i ght - beans, whereas only a few focal planes of the second lig t-ﬂf in
the | ong-wave range are present in this route segnent. |In addi A& Dy
virtue of the present invention it advamtageously turns out that 20 only
one canera instrunent has to be set up, not several canera instrunents. A
further significant advantage of the invention consists in the fact that no
in- termediate stop is required during the transportation of the conponent
froma fi@xis epwhidehecameraisstument, the companent gad tae beam-erliiary
hitherto - pq%e?qéis;thgﬂéd_% the conponent in a detection region or inspection
region provided for this pur- pose, preferentially in the upward and
downward directions, should one wish to detect pictorially both the bottom
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advant ageoghgathetticgnsain-splitter plaée.surface in such a manner that it reflects
the light-beans firstly emtted fromthe first light-source, in order to

gui de said light-beans onto the bottom first surface of the conponent, but
does not rdnithetreging Hetween tthe beamespiittar glate and the component the first light-

beams run, both on their forward path to the component and on their return
15 path from the component, fo the camera instrument paraiiei to the opficai axis
or on the latter.

Preferentially the second light-beams of the at least one second light-source are
directed onto the at least one second surface with an incidence angle relative to
20 the surface plane and are reflected from the second surface with a reflection
angle relative to the surface plane of the second surface. The second light-
beams reflected from the second surface or second surfaces are guided onto a
reflecting element which is fitted, preferentially above the component, to the
retaining element to which the component is fastened, reflected again from this,
25 in order subsequently to guide these onto the camera instrument. In this con-
nection, the second light-beams reflected for the second time, just like the first
light-beams on their return path, are transferred though the beam-splitter plate
and guided onto the camera instrument arranged below or to the side of the
beam-splitter plate. The camera instrument may also exhibit any other position
30 in relation to the beam-splitter plate.

The camera instrument exhibits at least one sensor, which is preferentially

formed in planar manner, for detecting the reflected light-beams and for gener-

ating at least one image of the surfaces, the sensor being able to retransmit the
35 detected image data to a display instrument electronically, where appropriate



flected on the bottomfirst surface of the conponent and consequently

com ng back, but rather transfers said light-beans in light-transmtting
manner, in order io to cause them subsequently to be incident Lﬂ%&ganera
i nstrument arranged beneath the beamsplitter plate. In the re@% t ween
the beamsplitter plate and the conponeri-the first |ight- beans run, both
on their forward path to the conponent and on their return is path fromthe
conponent, to the camera instrument parallel to the optical axis or on the
| atter. Preferentially the second |ight-beans of the at |east one second
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or to the siglspfding Reom ErastheRlimbbed soifaéds. The canera instrunment nay al so
exhibit any 'other position 30 inrelation to the beamsplitter plate. The

camera thstrument exhibits at | east one sensor, which is preferentially
formed in Fusher adwamtageolioembeotpoeents gesuit froat tlrm:dmtndeght:laﬁms.ns and for

gener- ating at |east one inmage of the surfaces, the sensor being able to
retransmt the 35 detected inmage data to a dlspl ay instrunent
el ect r oni c Ndvantages aadaffeagyrcan ke inferred i3 e following destriptionenShiowhage- dat a
processi ngphvi ch has taken place previously for the
15
Fig. 1 in a schematic representation, a pick-and-place machine with an opti-

cal detection device according to the state of the art;

Fig. 2 an optical detection device according to an embodiment of the inven-
20 tion within a pick-and-place machine, in schematic representation
without lighf-beam paths drawn in;

Fig. 3 in a schematic representation, the optical detection device reproduced
in Fig. 2, with beam path drawn in of first light-beams of a first light-
25 SOUrce;

Fig. 4 the optical detection device shown in Fig. 2 with beam path drawn in
of second light-beams of a second light-source, and

30 Fig. 5 a reproduction of an image of surfaces of an electronic component,
recorded by the optical detection device according to the invention.

In Fig. 1 a pick-and-place machine with an optical detection device according to
35 the state of the art is reproduced in a schematic representation. From this rep-
resentation it can be inferred that an electronic component 1a - which may be,



pur pose of inproving the sharpness of the i maged surfaces. The reflecting
el ement exhibits at |east one, preferentially two or four, reflecting s
faces which are inclined by an angle in relation to the optical_axi in
order to direct the incident |ight-beans, which have previ ousl?f\'i;]égaw
reflected on the peripheral |ateral sedond surfaces of the conponent, in
the reflected state onto the face of the sensor of the canmera instrunent,

t aki ng account of a correspond- ing spacing fromthe other imaged surfaces.
10 Further advantageous enbodi ments result fromthe dependent clains.
Advant ages feimexamplecashincthat tekesrthefoen of @ figll parelle)apipgd ads BRING tras- Shown
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device shognsin Fig. 2 with beampath drawn in of second |ight-beans of a

second |ight-Source, and 30 Fig. 5 a reproduction of an inage of surfaces
of an el ectronic conponent, recorded by the optical detection device
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In Fig. 2 an optical detection device for a pick-and-place machine according to

15 an embodiment of the invention is reproduced. In the opicai detection device
14 an electronic component 11, a first light-source 12 and also second light-
sources 13a and 13b are arranged.

The first light-source 12 emits light-beams in the short-wave range, whereas the
20 second light-sources 13a and 13b emit light-beams in the long-wave range.

A retaining element 15 retains the electronic component on the upper side, for
example by means of application of a vacuum.

25 The direction of transport of the electronic component during the image-
recordings to be carried out is represented by the arrow 16, in which connection
a standstill of the electronic component 11 and consequently of the retaining
element 15 during image-recording is similarly conceivable. In the case of a
standstill, the electronic component is stopped above a camera instrument, and

30 several image-recordings are carried out, without - similarly as in the case of
transportation without intermediate stop - a movement of the retaining element
15 with the electronic component in the z-direction - that is to say, in the up-
ward and downward directions - being necessary for this purpose.

35 Within an objective 17, which is arranged at the top in the actual camera in-
strument 18, a beam-splitter plate 19 is arranged which, depending on the inci-



-6 for exanple, a chip that takes the formof a right parallelepiped - is
being trans- ported froma workstation 2, in which it is picked up, to a
wor kstation 3, in which it is set down. The el ectronic conponent. lc zo be
set down in work- station 3 is being transported between the fi&%*“%ﬂ
second workstations 2, 3 by s neans of -& fetaining elenment or gripper 5 and
I s passing through a detection region or inspection region 4. The
transport path is represented by the arrows 6, 7. In the detection region
4 a canera instrunent 8 is arranged which in conven igQ tional manner

carries outleace diectinmef Yre lighitheems canrfuasiigindeothriefledting andiightst  t he

electronict@mgpmﬁﬁgqnbﬁhéﬁw the purpose of generating an inage, as repro-
duced by reference”synbol 9. In Fig. 2 an optical detection device for a

pi ck- and- pl ace machi ne according to is an enbodi mrent of the invention is

repr oducedA |ens R0eepids forlfocl&imytheolighteheares. 14 an el ectroni ¢ conponent 11,
a first light-source 12 and al so second |ight- sources 13a and 13b are
arranged. The first |ight-source 12 enits Iight-beams in the short-wave
range, wheilr#&ig.thihe guticaédetadtibn gleviceancorting fa thanembedinent: ofi thgHovereans in
t he | ong- ; Al 0 Ly j ; '

component - Sanih ol ssefteligh 88T pRIFR ichk ik BPtie FENGRLIARLE 12. |
vacuum 25 The direction of transport of the electronic conponent during

the i mage- ArRfRed dhdve tRe RfoctRnid ESmPohentsl T ARthahe TirsidsifaceELRandPthel 6, 10
whi ch connectloCP LpfgaSt %ztl | 1. of the. electroni Cﬁiﬁ onent 11 anFI. .
consequént F§CQHd syiaces 1dib, 116 is @|rgfechng, eﬂlﬂnﬁﬁéw nﬁ&?%ﬁdﬂﬁ&ﬁ@n 0
simlarly tesekictrahlceconhporidng idawith@f spacireg 2edstill, the el ectronic
conponent is stopped above a camera instrument, and 30 several

i mage-recordings are carried out, wthout - siml arlk{ as in the case of
t r anspor t affiherfiral ighitsoures &2 remitslightsheams 25. Mhedirshlighitbearas 2btimipingey
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’ 15 effect and reflects the light-beams in such a manner that they are defiected onto
the electronic component in accordance with reference symbol 26. The reflected
light-beams 26 subsequently impinge on the bottom surface 11a of the elec-
tronic component 11 and are reflected there by 1809, since they arrive orthogo-
nal to the surface plane of the surface 11a, as reproduced by reference symbol

20 27.

The first light-beams 27 reflected on the surface 11a are subsequently incident

from a further incidence direction on the beam-splitter plate 19, which may also

be a mirror which acts in light-transmitting manner for the incidence direction by
25 virtue of an appropriate design of its surface.

The reflected first light-beams 27 in the short-wave wavelength range then

impinge on a sensor 28 which is preferentially formed in planar manner and

which enables a detection of the incident light-beams and consequently a repro-
30 duction of the surface 11a of the electronic component.

In Fig. 4 the optical detection device according to Fig. 2 and Fig. 3 is shown in a

further schematic representation, in this representation the beam path being

represented of second light-beams which emanate from the second light-sources
35 13a and 13b.



ward and downward directions - being necessary for this purpose. 3s Wthin
an objective 17, which is arranged at the top in the actual canera in-
strunment 18, a beamsplitter plate 19 is arranged which, dependd&n g t he
inci 9A-112 327 -7 dence direction of the |light-beans, can fun ﬂ&%?
both reflecting and light- transmtting8mnner. A lens 20 serves for
focusing the light-beams. 5 In Fig. 3 the optical detection device
accordi ng to the enbodi nent of the inven- tion is represented with a beam
pat h of q_ht beans of the first ght-source 12. Arranged above, t he
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further reflection of these second light-beams 31, 32 on the reflecting face 23a,
23b takes place in such a manner that the light-beams 33, 34 reflected thereon
15 are guided onto the sensor 28. Previously, these refiected second iight-beams
33, 34 similarly pass through the beam-splitter plate which for this incidence
direction is designed to be light-transmitting.

The reflecting faces 23a and 23b are oriented, in coordination with the desired
20 common focal planes of the first and second light-beams, into the region of the

planar sensor 28 by an angle f in relation to the optical axis 27a on which the

retaining element 15, the electronic component 11, the lens 20, the mirror 19

and the sensor 28 are located. Similarly, depending on the desired common

focal planes, a spacing 24 which exists between the reflecting element 23 and
25 the electronic component 11 is adjusted.

In Fig. 5 an image such as can be obtained by means of the sensor 28 by virtue
of the incident refiected first and second light-beams is represented in exem-
plary manner. This image 37 includes the first surface 11a, represented as

30 reference symbol 35, and one of the second surfaces 11b, 11c, as represented
by reference numeral 36. From this representation it can be clearly inferred that
the image-recordings exhibit the requisite sharpness in order to recognise, for
example, bumps or terminal pads on the surfaces 11a, 11b and 11c of the elec-
tronic component, which may be a chip or a die.

35



whi ch enabl es a detection of the incident |ight-beans and consequently a
repro 30 duction of the surface | |la of the electronic conponent. In Fig. 4
the optical detection device according to Fig. 2 and Fig. 3 is ng kn a
further schematic representation, in this representation the bedh %Q?

being represented of second |ight-bearrsdwhich enanate fromthe second

| i ght-sources 35 13a and 13b. 9A-112 327 -8 The second |ight-beans 29, 30
are emtted fromthe second |ight-sources 13a and 13b, which are oriented

appropriately in relation to the lateral surfaces 11b and 1l1c, and jnpinge
on the | at &lldhedeatusesedistlosed imtherapplicetion dorwdentsare C|%\!H'§ﬁde35a¢559nt'a|

Addi ti onal lyp tHehﬁvérﬁﬁUH toatrfé é)&éht tlﬂa‘tfthé,lv a?élhé'?élemdméﬂ? orlih €Bhibaaibny th s
further seco é QQEB t he sane second | 'i ght - sour ces.
However, tMf@af Fm?gﬁ aﬁn this representation. The |ight-beans
29, 30 mhlch are incident on the surface with an |nC|dence angle al are
reflected on these surfaces 11b and 11c and | eave the surface in io0 the
reflected state with a reflection angle 02. The second |ight-beans 31, 32
reflected on the surface now i npinge on a reflecting face 23a, 23b of the
reflect- ing elenment 23 which is fastened to the retaining el enment 15.
Subsequently a further reflection of these second |ight-beans 31, 32 on
the reflecting face 23a, 23b takes place in such a nanner that the

| i ght-beans 33, 34 reflected thereon is are guided onto the sensor 28.
Previously, these reflected second |ight-beans 33, 34 simlarly pass

t hrough the beamsplitter plate which for this incidence directionis
designed to be light-transmtting. The reflecting faces 23a and 23b are
oriented, in coordination with the desired 20 common focal planes of the
first and second |ight-beans, into the region of the planar sensor 28 by
an angle Rin relation to the optical axis 27a on which the retaining

el enent 15, the electronic conponent 11, the lens 20, the mrror 19



and the sensor 28 are located. Simlarly, depending on the desired conmon
focal planes, a spacing 24 which exists between the reflecting el enent 23
and 25 the electronic conponent 11 is adjusted. In Fig. 5 an igggﬁ&iﬁch as
can be obtained by neans of the sensor 28 by virtue of the inc

reflected first and second |ight-beans-il® +epresented in exem plary
manner. This image 37 includes the first surface 1la, represented as 30

ref erence synbol 35, and one of the second surfaces 11b, 1llc, as
represented by reference nunmeral 36. Fromthis representation it can be
clearly inferred that the image-recordings exhibit the requisite sharpness
in order to recognise, for exan & RéFer@eByrhigsls1 nal pads on the surfaces
1la, 11b and 11c of the elec- tronic conponent, which may be a chip or a
die. 35 9A-112 327 -9 Al the features disclosed in the application
docunents diag1b) acned asmpesential for the invention to the extent that
they are navel, indivi I in conbination, in relation to the state
of the é?t% 9A- 112 327ﬂHif@*E%%W°ﬁf Ref erence Synbols la, |Ib, is conmponent
s 2 first Wdorkstation Secwebworkstation ati on 4 detection station 5 retaining
el enment 6, 47 directiongefictibhdtstisyt 10 8 canera instrument 9 recording
regi on

retaining element

6,7 directions of transport
10 8 camera instrument

9 recording region

11 electronic component

1ia first surface

11b, c second surfaces
15 12 first light-source

133, 13b second light-sources

14 detection device

15 retaining element

16 direction of transport
20 17 objective instrument

18 camera instrument

19 beam-splitter plate

20 lens

22 further objective part
5 23 reflecting element

23a, 23b reflecting faces

24 spacing

25 first light-beam

26 reflected first light-beam
30 27 reflected first light-beam

27a optical axis

28 sensor

29, 30 second light-beams

31, 32 reflected light-beams
35 33,34 reflected light-beams

35 image-recording of the first surface



11 el ectronic conponent Ila first surface lib, ¢ second surfaces 15 12
first light-source 13a, 13b second light-sources 14 detection device 15
retaining element 16 direction of transport 20 17 objective in@%rggﬁgt 18
canera instrunment 19 beamsplitter plate 20 lens 22 further o fé e
part 25 23 reflecting element 23a, 23W1lreflecting faces 24 spacing 25
first light-beam 26 reflected first light-beam 30 27 reflected first

| i ght -beam 27a optical axis 28 sensor 29, 30 second |light-beans 31, 32
reflected |ight-beans 3s 33, 34 reflected |ight-beans 35 i nage-recordi ng of
the first Sérface 9A-urnag@vecordmgmmﬁes@éowgéwffa%g of the second surface

37 image



37 image 9A-112 327 -12 Clains 1. Optical detection device for the
detection of at |east one surface (lla) of at s |east one conponent (11),
the conponent (11) being capable of being transported froma f|1§11:§7
second workstation (2, 3) by neans of a re- taining el enent (15§ 2
canera instrunment (18) being directed edRe a first surface (1l1la) of the
conponent (11), characterised by 10 at |east one |light-source (12) which
transmts first light-beans (25, 26) in the short-wave range to the first
surface (Ila), at |east one second light-source (13a, 13b) which transmts
second |light- beans (29, 30) in the |ong-wave range to at |east one second
surface (11b, lic) of the conponent (@iddmsvhich is oriented differently in
relation to is the first surface (I la), and the camera instrument which
receives the first and second |ight-beans (27, 33, 34) reflected on the
surfaces (1l a- Qpticar déteetigrudpvise forf theettetectiomgf ainleasinengesiidage (if1a) lof at

char act o i sed. I5P onE TonftEneh (P, HRLLGRnORER @ilﬁq#@c%%gﬂ%eam 0 i ¢ ter
plate (19), ontramsportedfom arfirst tq @ﬁechhW@rKSZ&IOFE@ Dbyt means pEa re-
| ight-source (@é ngrél ﬁ\%ﬂﬁ‘gﬁd%ﬁd@ta}ﬁer Eirﬁﬁ‘fe‘?@( Bélﬁ 'dheetidentole first

surface (Il a) tion ev accordi ng 0C|a|m2

characteri sed fﬁttwcﬁﬂéléb%mml?%qn t1I1| beamsplitter plate (19) and
the canera i nsthgracterised by

10 at least one light-source (12) which transmits first light-beams (25, 26} in
the short-wave range to the first surface (11a),
at least one second light-source (13a, 13b) which transmits second light-
beams (29, 30) in the long-wave range to at least one second surface
(11b, 11c¢) of the component (11) which is oriented differently in relation to
15 the first surface (iia), and
the camera instrument which receives the first and second light-beams (27,
33, 34) reflected on the surfaces (11a-c) for the purpose of generating an
image (37) of the surfaces.

20 2. Optical detection device according to Claim 1,
characterised by ‘
at least one at least partly reflecting beam-splitter plate (19), on which the
first light-beams (25, 26) of the first light-source (12) are capable of being
deflected before reaching the first surface (11a).

25

3. Optical detection device according to Claim 2,

characterised in that
the component (11), the beam-splitter plate (19) and the camera instru-
ment (18) are arranged on a common optical axis (27a), on or parallel to

30 which run the first light-beams (27) reflected on the surfaces (11a-c) of the
component (11).



ment (18) are arranged on a common optical axis (27a), on or parallel to 30
which run the first light-beans (27) reflected on the surfaces (lia-c) of
the conponent (11). 9A-112 327 -13 4. Optical detection dev'%ﬁaﬁﬁ%ﬁgd'ng
to one of the preceding clains, characterised in that the seco

| i ght-beanms (29, 30, 31, 32) of the at-laast one second light- source (13a,
13b) are directed onto the at | east one second surface (I Ib, s 1lc) with
an incidence angle (al) relative to the surface plane and are re flected

fromthe second surface with a reflection angle ( relative to the
surface pl 4ne Opticaldaledinmdevice aseordingso (1%9* t"@ P"G§€¢'BQIC ai@ect i on devi ce
accordi ng to Ccparckrise Q1qmﬁracter|sed by a reflecting el enent (23),

fitted to the etalnl 5 eflecti t he seco
| i ght - bearrs (3 eé%onﬁgmiéile@ So&bt'hg &gcééﬂj éﬁ}ef%@gaftﬂr@ Secffaq',ghF'n or der
50 gui de Sgl d Is@@*@te{mamh)rﬁre direztechontethenatt leasteome ¢ek®nd suibfaée (Opb,i cal
etectlon evi
bean}splltter i er a I's tefl ect -

FeRarR 28) ficefioc B 6, rIaNED e AfecehlpFpnll 2Fe re
ing for the fi ﬂectethfmm theseeondsyrfacecwithrit raflestiva anglestazpirelalive tnthend
trans- mtti ng %P%né'dfstﬁe sbﬁ{mq bati® (& {Japé 1l E{I dent froma second

Irst s ce

direction and ected on t 11a) and also for the
second |ight- beans (33, 34) reflected on the reflecting elenment (23). 7.

Optical dekect Uﬁﬁcéiedété@tlérﬁééﬁdé A6cArding ® @Iéirh@? precedi ng cl ai ns,
characterised i e canera instrunent exhibits at | east one sensor

(28) fof? detecF&ﬂ@céﬁgeng?lected | i ght-beans and for generating at | east
one i mage (35- 3fEflettinchelement (23), fitted to the retaining element (15), for reflecting

the second light-beams (31, 32) reflected on the second surface (11b,
11c), in order to guide said light-beams onto the camera instrument (18).

15 6. Optical detection device according to Claim 4,
characterised in that
the beam-splitter plate (19) is designed in such a manner that it is reflect-
ing for the first light-beams (25) incident from a first direction and trans-
mitting for the first light-beams (27) incident from a second direction and
20 reflected on the first surface (11a) and also for the second light-beams (33,
34) reflected on the reflecting element (23).

7.  Optical detection device according to one of the preceding claims,
characterised in that
25 the camera instrument exhibits at least one sensor (28) for detecting the
reflected light-beams and for generating at least one image (35-37) of the
surfaces (11a-c).

8. Optical detection device according to one of Claims 2-7,
30 characterised in that
at least one iens element (20) is arranged between the beam-splitter plate
(19) and the component (11) in the beam path of the reflected light-beams
(27, 33, 34).

35 9. Optical detection device according fo one of Claims 4-7,
characterised in that



surfaces (I la-c). 8. Optical detection device according to one of C ains
2-7, 30 characterised in that at |east one lens elenent (20) is arranged
bet ween the beamsplitter plate (19) and the conmponent (11) iqﬁgpgég am
path of the reflected Iight-beans (27, 33, 34). 3s 9. Optical on
device according to one of Clainms 4-7,-14Rkaracterised in that 9A-112 327
-14 the reflecting elenent (23) exhibits at | east one reflecting face (23a,
23b) which is inclined by an angle ((3) in relation to the optical axis
(27a). 10. Method for the optical detection of at |east one surface (IIla)

of at least s thereflesiiogelementi(l3) exbibitsAtderstonerefleging.cedddapdled from
afirst to a %@ﬁg,iﬁﬂfnbatﬁi%ﬁangl%(b@)in PMatiBRNG tied opticaR aRisni2ra).el enent

(15), and a canmera instrunment (1 eing directed onto a first surface
(I'la) of the conponent (11), characterised in that 10 at | east one
l'i ght - sour ¢@. ( MRthdd forshietoptical détettioh bf beleast 626 sudade (Ila)tdfiat ddastt - wave

(138 1%0) & r aRCRCPTRRRRE D Bie cBRHaBtntED %’&W@ﬁﬁ%&%@%vﬁﬁﬁéﬁée to
at |east one sacsenond workstation (b, 3)hy neanstafi@ retaipingeeiemept (I5)wandta i s
carera i nst runi et nsubSrti(18f nbfg'dikctdd Bhoia'fisfrfoce T 1a08HeS 112
reflected on tBeMapeRfcdd)(h Ia-c) for the purpose of generating an im age
(37) of the suphma@eterised in that
10 at least one light-source (12) transmits first light-beams (25, 26) in
the short-wave range to the first surface (11a), and at least one second
light-source (13a, 13b) transmits second light-beams (29, 30) in the long-
wave range to at least one second surface (11b, 11c) of the component
(11) which is oriented differently in relation to the first surface (11a), and
15 the camera instrument receives the first and second light-beams (27, 33,
34) reflected on the surfaces (11a-c) for the purpose of generating an im-
age (37) of the surfaces.



