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Srrerrerrrrrrrrr *000002* N@thod conmponents in pick-and-pl ace
,rObots 5 The invention relates t "ﬂm ‘ ' or checking conponents |a\

pi ck-and-pl agr §gbptgyghuring the opul ation of substrates, (for

-exanpl e printed circuit boards or—ecer&¥ 10 substrates) with SVD _
conponents (SMD = Surface Mounted Deyi ce& t he i ndividual conponents are

renmoved froma feed device by maansuwﬂ Il w nd- pl ace head and then
posi tioned i MEECHIRGAR ned position memumr ate. The check as to

whet her the correct conponents 15 have *be@ep provi ded (equi pped) in the

feed device prev been carried.out nual |y by the operator. For
feed devi ce??%??%egfoérhﬁ%éﬁl apeseRrov kﬁeﬁnvﬁ)}% %fééﬁ@%e rﬁ%&%& s, it is
known to3equip the spools around which the tapes are wound in the

delivered state withpbar lﬁegﬁﬁl?gorzﬁs%esb% codfRcAbd Rad DELOLEd he

installation in the pick-and-place robots and permt a Ceéer al% anount
of checki ngCHRINFEFarid tPéctkhénérE%éﬁ@er@Po'{'—ﬁhe correct conponent s.

However, in the CaS@@ElrﬁlCQk@O”ﬁﬁﬂgﬁétléh%ﬁJl&tlw Yothesspootad Ss

-checked; V\/nel er the taqe and 253 pool ., match each qther nust be ensured
separately or exan printe c1rcu1t boards or ceramic

10 substrates) with SMD components (SMD = Surface Mounted
Device), the individual components are removed from a
feed device by means of a pick-and-place head and then
positioned in a predefined position on the substrate.

. The check as to whether the correct components

15 have been provided (equipped) in the feed devices has
previously been carried out manually by the operator. For
feed devices in the form of tapes provided with component
pockets, it is known to equip the spools around which the
tapes are wound in the delivered state with bar codes.

20 These bar codes are read before the installation in the
pick-and-place robots and thus permit a certain amount of
checking with regard to the presence of the correct
components. However, in the case o0f such component
checking, only the spool is checked; whether the tape and

25 spool match each other must be ensured separately.

It is therefore the object of the invention to

. specify a method with which checking the components in a
pick-and-place robot is carried out automatically.

According to the invention, the object is

30 achieved by a method of the type mentioned at the

beginning and having the features of claim 1.
Advantageously, a camera records an image of the

surface of the component to be fitted in the feed device,

before it is removed from the feed device by the pick-

35 and-place



It is thefefdre the obj ect of the invention to specify a method with which
~ checking the conponents in a pick-and-place robot is carried out
automatically. According to the invention, the object is 30 achieved by a
met hod of thertygpep mendd oned at the hegianing and having the features of
-claim 1. Advantageously, a canera records an inmage of the surface of tﬂe
eonponent t efltted I.n the feed device, before it is renoved fromthe
feed devi ceokb‘?ﬁ‘q helDi ERiS35357- g et e oguptages alsp inedadesn the s case,
the term surtfesmmmlm | e | bidedet Beted e EFbRalBOvVED bﬁddgdc_ecctz&ﬁbéﬂé}{e above,

‘of the conp ent . e . evaluation unit connegte ownst r eam conpar es
the i mage wi'th a p?ew V%Q‘X?tﬁogr et bat F@Pﬂeng ah WTESTFENe itO SRR Shl y i f
there is coitied demegebetwitdn ahepremgasapd sherqaéttpamemtfuaf ccnm;)ﬂent
fitted. %Ehi IS r t cal h nmera and the
I mage egal ffatlon tljlntlt r&?t E)gfgsqlr%ot dep en%é %O cgée}érgt c?))%twe g:ql' ectly
eval uat es twmrﬁ@%mher Fekéernhan &he ngpmlempoé-‘eute@r rThalrs <slmrhc as a

Spool . Advantagaegusies &ﬁﬁ%mc%tt&aqll ’thtehQ:an@%' aln%ﬂ hgafeoponent
in the feed device .can also be etermne nparin elma e wth the

_pattern. As Saluatien Wdtor Lt h%o%n‘b%?neﬁﬁp%dppﬁké@euﬁpqlﬁléoﬁl cﬁ(ldand 15
pl ace head ciireditlgadyebelunves | the a posbéhef: WhirGhtheS than an

10 interposed carrier, such as a spool.

Advantageously, according to <claim 2, the

position of the component in the feed device can also be

’ determined by comparing the image with the pattern. As a
result, before the component is picked up, the pick-and-

15 place head can already be moved into a position which is
favorable for the picking—up action. This method is also

particularly suitable for components which are located in

pockets with excessively large dimensions, so that their
position is initially known only inaccurately.

20 In a preferred embodiment according to claim 3,
the stored pattern contains 1lines of texts such as
company names, company logos or type designations which,
with the aid of the image evaluation unit, are identified
on the image of the component for the purpose of

25 component checking.

. With the aid of the image evaluation unit,
according to claim 4 or 5, encoded identifiers (bar
codes, matrix codes) or markings (functional or
positional markings) applied to the surface of the

30 component can also be identified.

In the case of terminals which can be detected
from above, these are likewise contained in the pattern,
according to claim 6, in order with their aid to identify
the correct equipment or the correct position of the

35 component.



favorabl e for the picking-up action. This method is also particularly
"suitable for conponents which are located in pockets with excessively

| arge di mensions, so that their position is initially known only

i naccur at el ygr26g!p @7pgef erred enbodingnt. according to claim3, the
-stored pattern contains lines of texts such as conpany names, conpany
lrogos or type deS|gnat|ons which, wth the aid of the inmage evaluatlon
unit, are identifiedPIVRNEIREQURIGe FCOOFEIBENSENERRIMGY | t W pL® Joade of 25

conponent chetkthg. caﬂéﬂatgﬂlﬁhglgffibﬁeanﬁgetﬁéabga%LgﬁﬁLﬁﬁéce @@g@rdLng
to claim4 or ed. 1 de I.er ar ri x. codes) or marKkings
(functi onal %ﬁg ﬁ@% ﬁﬁ%&] éBplP@& totPhnggﬁ?Fﬁcesﬁ?g?¥%Fe30
conponent camazkfngdx£0(ﬂaﬁedh &ﬂe pnsﬁheOnase @ﬁetsﬁbﬁﬂﬁﬁtﬁ whi ch can be
detectedg from abov h ewh se | ne |n t pattern

Srnd NS AGd KEphge SODtalned . *fxed ee

accordlng to claim6, nor girrald to
equi pnent ordetasi kous by posﬁmem@l@tythgbogﬁmeonpodémmtrGReQS1% 65 - 3

Advant ageoust yguResE Jdiche (@aGhidh™ {n ¥WREchS Made of the canmera which is
fitted to the |ck and pl ace head and which is additionally used to detect

.substrate t%h‘d’éfi Rt SERFPOLT tR AN of 1ehe S udsPi gkeand-Oiace
i nvention V\A:lrcLbdlD\Mlb;Eh deed ideedceB ARAE

10 Figure 2 shows a schematic plan view of a component.
Figure 1 illustrates a pick-and-place robot 1 for
populating a substrate 2 (for example a printed circuit
. board or a ceramic substrate). For the populating
operation, the components 3 are removed from a feed
15 device 5 with the aid of a pick-and-place head 4. The
pick-and-place head 4 is moved over the substrate 2 with
the aid of an x-y portal system 6, 7. A control device 8
ensures that the component 3 is set down on the substrate
2 in a previously defined position. For the transport,
20 the pick-and-place head 4 has, for example, suction
pipettes (not shown), which pick up the component 3 by
suction and release it again when setting it down. Also
illustrated is a transport system 9, on which the
substrate 2 1is transported through the pick-and-place
25 robot and to further automatic processing machines (not
. illustrated) (for example to be fitted with further
components) .
In this case, the feed devices 5 are illustrated
as tapes which have pockets in which the component 3 are
30 transported and made ready. However, other feed devices,
such as flat magazines, are also known, to which the
method according to the invention can 1likewise be
applied. In order to detect whether the correct
components 3 are being fed, a camera 11 arranged on the
35 pick-and-place head 4



detail using an exenplary enbodinment illustrated in the figures of the
“drawi ng, in which: Figure 1 shows a schematic plan view of a pi ck-and- pl ace
robot with feed devices and 10 Figure 2 shows a schematic plan view of a
conponent. @Rrgegeplafkbustrates a pi ckgand- pl ace robot 1 for populating a
-substrate 2 (for exanple a printed circuit board or a cergn}c subs]Erafje)l.5
For the populating . ration, the conponents_3 are renove roma fee

devi ce SpWipt hstﬁﬁgg?“gg‘gf%él ck¥WaRBip| ke Hd&dda ofrreievpi tk- akecerd®e head
4 is noved oaer itthgeswfst thée cdmpiohbntt I ohd toke afeed yapoital ssysiem 6, 7.

A control deyj 8 sures that. .the cqnmponent 3 i et down on the
substrate lejln% A Syg\ﬁ;}l%ué?rfl witne%”pc i t7 orﬁ:.onIB(?F%f"ﬁe dPqREFEPM 2% the

pi ck- and- pl atle heamerh Heds butomax diplustrateti end phpehi eSof nekxadboan) , .
whi ch piek u comQn: ti d.relea | ak n, n setting
It dowﬁ. %AI sqgaItl H;? ustrate eldz “g)ethr zg%pg%eggs.%%mgg, %F\%\ﬁ?‘g tHe Ei'é(:‘t'Jbst rate
2 is transpof®Rerhrerigire h@. pPERlaatep| bke 2pageboffoartdhitso dng.t here

automati c proaessi g eshbaesd (MAkh &l ldstvatedy s (fQe exapphbiehp be fitted
with further__co or}g,nts . In this ase,%e f eed dev_leces g{Barg 'l l'ustrated
0

.as tapes whiRh Y cREPESFn Hhi Pt heMeSRpdhEhuad-iame UBBL: r a¥sishr t ed
and nade reaplyttdimvevdescoibengf eetrdeMinc eschatigdr asi §diads Nmagazi nag are

al so k“&%m’ ééﬁﬂgﬂéﬁktfvaThese include, for example, the size and the
shape of the component but also, as illustrated in figure
2, further features of the surface 14 of the component 3.
‘ These features may include: lines of text such as company
designations or company logos 15, type designations 16 of
15 the component 3, encoded identifiers 17, such as bar
codes or matrix codes, or other markings 18, for example
those applied by laser inscription. In addition, the
position of the terminals 13 on the component 3, if they
can be detected from above, can be stored in the pattern
20 and used for the evaluation.

Using the pattern comparison which is carried out
by using methods of image evaluation known per se, it is
then firstly possible to detect whether the correct
components 3 are available, which leads to the decision

25 as to whether the pick-and-place head 4 picks up the
. component 3 and places it onto the substrate 2 or whether
an error message is output.

Furthermore, in the case of specific pattern
features, the position of the component 3 in the feed

30 device 5 can be detected if, for example, an angle
between the image of the line of text 15 and the pattern
of the line of text 15 is detected. This position, in
particular a rotational position, can already be taken
into account by the pick-and-place head 4 before it

35 fetches the component 3, so that said pick-and-place head

4 moves reliably to the fetching position.



met hod according to the invention can |likewi se be applied. In order to
“detect whether the correct conponents 3 are being fed, a canmera 11
arranged on the 35 pick-and-place head 4 GR 98 P 2765 - 4 is provided

whi ch, withigrids figles of view 12, regygds an inmage of the conponent 3 in
‘the feed device 5. An i mage eval uation unit which is connected downstream
of the canera 11 b not Ilgf at d and whi ch, Lor exanp 5 can be
associated with the e 5t eB3FHLEH arl%ntsruf}ltaé’é% deom,

eval uat es tm&érn@mhonarhl$heBd whieh | amgefistednpar atheni picia-aait ern of
t he conpone i Qu e imge evaluation unit, said
pattern desg?i f%gkﬁéiga?h&c gg%ﬁ?%é?%%?cs of the 10 conponent 3. These

i nclude, for exanple, the size and the shape of the conponent but al so, as
illustrated in figure 2, further features of the surface 14 of the
component 3. These features may include: lines of text such as conpany
desi gnations or conpany | ogos 15, type designations 16 of 15 the conponent
3, encoded identifiers 17, such as bar codes or matrix codes, or other
mar ki ngs 18, for exanple those applied by laser inscription. In addition,
-the position of the terminals 13 on the conponent 3, if they can be
detected from above, can be stored in the pattern 20 and used for the

eval uation. Using the pattern conparison which is carried out



by usi ng ‘net hods of inage eval uation known per se, it is then firstly
"possible to detect whether the correct conponents 3 are avail able, which
| eads to the decision 25 as to whether the pick-and-place head 4 picks up
the conponegk 3gapdopkgces it onto thessubstrate 2 or whether an error
-message is output. Furthernore, in the case of specific pattern features,
“the position of the conponent 3 in the feed 30 device 5 can be detected
if, for exanpPeOrd SR et ndse L0mayeing whachi sheoposikion5ofind t he
pattern of the sibereitd extbdbois HE1LSt 0N S5 PQSLLIRIhed Nip PALLI CUl ar

a rotational,position, can already be taken into account by the

pi ck- and- pl at $ﬁxﬁY%§Hﬁﬁ%ﬂﬁaﬁq%t35 fetches the conponent 3, so that said

pi ck-and- pl ace head A4 nmavesesellitabl $heo taHoet chidibiesict i oy GHO8 P
2765 - 4 Can®L as; i.ch are particularly suitable for the nethod are

t hose V\/nf%ch ar eérﬁjtc%%dg\@%gf%% %{lcﬁpéﬁﬁ‘?lcbf:agé’“ﬁgﬁﬁnﬁ kgf iBHAF Ty GR 98
P 2765 - 5 ar¢wmlhcibsebete hawhkialhs i%0,suidiab]ewhich dhffeasit i doedf the
Substrate 2 hefarss being fitted is determined in the image eval uation
unit. As a result, the nethod according to the -5 invention ensures an

.automati c conponent check on pick- and-place robots 1 which is suitable for
different feed



devices 5. GR 98 P 2765 - 6 - Patent Cains 1. Method of checking _
“conponents in pick-and-place 5 robots (1) for fitting substrates (2) with
components (3), in which an inmage of the surface of a conponent (3) to be
fitted is rexcugad g5 feed device (4 by a canmera (11), in an image _
~eval uation unit connected downstream of the 10 canmera (11), the inmage is
conpared with a stored pattern of the conponent (3) to be fitted, in the
event of a positive result of the conparison, the conmponent (3) is placed
onto the sulistteatteCla)jmand in the event of a negative result of the
conparison, an 15 error nessage relating to this is output. 2. Met hod of
checki ng components in pick-and-place robots (1) according to claiml,
characterizdd i n t hiflethode @osrheching thmpeonepbsenn (B)ck-artdielbeed devi ce

4) is dgeteigpored U$ichg LYPAG between t i d the
gt%)r ed pgtterdgg.o'a& tIi/yie)t holél) ofﬂgﬁteckl n%%%?rg%ng%'\t s&pn Q?Et%&pﬁﬁgggg robots
(1) accordifg’toi8i ¥RéFhof clains 1 and 2, characterized in that the

pattern contaai NsnagyedeSTriny i Sfrfafe aof | Aecohpbsdht (13) 16) appldiedelo the
surface (14), of 25 tgeigogpggee tdé\%?de 1(91)4]0 Met hod of checki ng conponents

_in pick-and §8§°7de y a camera (1I),
in an image evaluation unit connected downstream of the

10 camera (11), the image is compared with a stored pattern
of the component (3) to be fitted,
in the event of a positive result of the comparison, the

. component (3) is placed onto the substrate (2) and

in the event of a negative result of the comparison, an
15 error message relating to this is output.

2. Method of checking components in pick-and-place

robots (1) according to claim 1, characterized in that

the position of the component (3) in the feed device (4)

is determined by using the comparison between the image
20 and the stored pattern.

3. Method of checking components in pick-and-place

robots (1) according to either of claims 1 and 2,

characterized in that the pattern contains a description

of a line of text (15,16) applied to the surface (14) of
25 the component (3).

. 4. Method of checking components in pick-and-place
robots (1) according to one of claims 1 to 3,
characterized in that the pattern contains a description
of an encoded identifier (17) applied to the surface (14)

30 of the component (3).



robots (1) according to one of clains 1 to 3, characterized in that the
"pattern contains a description of an encoded identifier (17) applied to
the surface (14) 30 of the conponent (3). GR 98 P 2765 - 7 5. Method of
checki ng conprnests »mepi ck- and- pl ace_ rohots (1) according to one of

"clainms 1 to 4, characterized in that the pattern contains a description

of a marking_(18) applied.to_the syrface (14) of the 5 conponent (3). 6.
Met hod of ch&ctki ng c@ﬁ%‘?‘%npg i% l}]‘éﬁlgarﬁﬁ%oé@tsr obdt igkcandiPtpe® one of
clains 1 to Hobatemracleri aedordinghatot heorgat tef N edatAsNs 1a dgscrq ption of

the positio %b tect ed .from.above,, of the term nal 10%13 of the
conponent (3?1?&1}76.9C eﬁ%geéfonc%}éa(‘:tkith}éec%%%%ré‘htgo’??\aﬁ%k@aaﬁgfﬁ tél‘griobots
(1) accordingfte omrkimax| 418 Bprdieéd whathet enizfedtd n(14dpt ofsethies made
of a canera {diodddd §&) to a pick-and-place head (4).

6. Method of checking components in pick-and-place

robots according to one of claims 1 to 5, characterized

in that the pattern contains a description of the

position, to be detected from above, of the terminals

10 (13) of the component (3).

7. Method of checking components in pick-and-place

robots (1) according to one of claims 1 to 6,
. characterized in that use is made of a camera (11) fitted

to a pick-and-place head (4).



