A Met hod and Device for Aligning Conponents Field of the invention This

i nvention relates generally t o the handling of small-size conponents with
vacuum piwb-20@/030@&2z! es within turrets used with el ectrorce/Erosgosest S or
assenbly equi pnents and nore particularly t o a conponent aligning nethod
and apparatus for aligning a conmponent in respect with the pick-up nozzle.
Description of related art During thdir manufacture, their condi tioning or
before being integrated onto a printed circuit, electronic conponents
generally undergo a series of operations, for exanple electric tests, along
a production |ine thatMiethed sidDévicel foranligAni g Tompd it roni c
conponents are thus transferred fromone processing station t o another by
a conveyor, which can be for exanple linear or circular. Circular conveyor
are deS|gn?ﬂ for ranseg tlng conponents of small size, and particularly
eIectron|c—gggé%éiﬁ%éL—Bégween a plurality of processing stations placed at
the periphery of a revolving carrousel. These revolving conveyors are often
used for manuf aCtuFl'h%gln@@ﬂﬂ%ﬁ%‘léfe?@'e?ﬁr?lllgffé ey %nﬁlﬁﬂ@%ﬁ?ﬁéi pg mentioned
above. However, devices o an in exe arrouse are al so
used in ot KEMRRAYNEWIEH vlaﬁweb@kslvf, -upg ppzeleamytiRintirrets ssadIWithpackagi ng and

manuf act ur 'é@t%ﬁ%@:@mﬁéﬁl‘d'dﬂ diSerd f@éUfpﬁﬁénﬂ%KH htreQartictldrhstr s
corrponerLle and especi al | Erotci%}]g W.th reference.t o Fig.
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plurality oéspeutexiel thespltk-upsno&e/.eral regul arly spaced | ocations of
processing stations 3 are defined around the turret, each of which is
general ly occupied by a processing station performng one

Description of related art

During their manufacture, their conditioning or before being
integrated onto a printed circuit, electronic components generally undergo
10 a series of operations, for example electric tests, along a production line
that is often entirely automated. The electronic components are thus
transferred from one processing station to another by a conveyor, which
can be for example linear or circular.

Circular conveyor are designed for transporting components of

15 small size, and particularly electronic components, between a plurality of
processing stations placed at the periphery of a revolving carrousel. These
revolving conveyors are often used for manufacturing and conditioning
electronic components, as mentioned above. However, devices of this type
using an indexed carrousel are also used in other automation processes, for

20 example for assembly, packaging and manufacturing processes requiring an
accurate handling of small-size components and especially unprotected
components.

With reference to Fig. 1, a circular turret1 comprises a revolving
barrel 2 that can take a plurality of indexed positions. Several regularly
25 spaced locations of processing stations 3 are defined around the turret,
each of which is generally occupied by a processing station performing one
or several operations on the electric components presented to it. In certain
cases, a processing station can occupy several locations. All the processing



or several operations on the electric conmponents presented t oit. In
certain cases, a processing station can occupy several |ocations. Al the
pr ocessi ngoetadddns2pl aced around the barrel thus form apeyareoosiocssecessi ve
operations that the conponent conveyed on the barrel undergo. The barrel 2
I s equi pped with conponent holders 4 serying t o renove or receive the
conponents fromthe different processing stations, t o hold themduring the
barrel s' novenment and, if necessary, t o present themt o the follow ng
processing station. In nost cases, the barrel's conponent-hol ders 4
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nozzl e t o\ﬁqgﬁégﬁ{ 8%~/ ng nozzle, the accurate positioning of the
conponent t egpect t o the pick-up nozzle beconmes critical. Indeed, in

the case of conponents with a small mass and surface area the vacuum
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the electronic components' size, sometimes less than™1 mm*, thus requiring

a higher accuracy of the systems for processing these components, as well

as a miniaturization of the handling elements of these systems.

15 In the case where a component is transferred from one pick-up
nozzle to another receiving nozzle, the accurate positioning of the
component with respect to the pick-up nozzle becomes critical. Indeed, in
the case of components with a small mass and surface area the vacuum
holding force becomes minimal at transfer, and often results in the

20 component becoming displaced from the center line of the pick-up nozzle
at the time the vacuum is switched to pressure. When the transfer
operation is performed with minimal, if any, control of the x, y locations or
angular orientation 0 relative to the pick-up nozzle, a cumulative
positioning error may be generated. In addition, misplacement of the

25 component in the angular orientation ¢ relative to a plane perpendicular to
the nozzle may cause the vacuum seal not to occur relative to the receiving
nozzle and the component can be lost altogether as it was being
transferred between nozzles.

US2006088625 describes a microscopic die transfer process using
30 a pair of pick-up and receiving nozzles having mating surfaces forming a
cavity. The cavity allows to accurately maintaining the position of the die



transferred between nozzles. US2006088625 descri bes a m croscopic die
transfer process using a pair of pick-up and receiving nozzles having
mat i ng suwbac@msteseni ng a cavity. The cavity allows t opacmre@asebys2

mai ntai ning the position of the dierelative t o the receiving nozzle,
resulting in the reliable and accurate ggchange of the die between the two
nozzles. A different cavity shape nmust be nachined for each dinension of
the dies. JP1 9651 09 discloses the centering of a snall electronic
conponent absorbed on a vacuum pi ck-up nozzle by reciprocating the pick up
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recogni tion canmera recogni zes the conmponent held by the nounting head

device in order t o align a mounting substrate with the conponent nounted
on the Wbunting The methods described above allow for misalignment correction

in the x and y directions only and the magnitude of correction is not well
controlled.

US6044169 discloses the measurement of the misalignment of a
component absorbed on a pick-up nozzle with a camera in respect to a
15 receiving nozzle. The pick-up nozzle is moved in the x and y directions and
rotated around its axis in order to align the component with the receiving
nozzle. Here, the component misalignment with the pick-up nozzle itself is
not corrected.

EP1753284 discloses an electronic component mounting device
20 comprising a supply head device and a component mounting head device
provided with a suction nozzle. The component is transferred from the
supply head device to the mounting head supply. A recognition camera
recognizes the component held by the mounting head device in order to
align a mounting substrate with the component mounted on the mounting
25 head device. The alignment is achieved by the movement of the substrate
in the X and Y axis directions performed by a XY table.

Similar electronic component mounting apparatuses are disclosed
in JP2003109979 and US20040238117. More particularly in JP2003109979,
several pins are individually aligned with reference to the positions of

30 semiconductor chips determined by a recognition camera, in order to push



head device. The alignnent is achieved by the novenent of the substrate in
the X and Y axis directions perfornmed by a XY table. Simlar electronic
conponentworuedsag2appar at uses are di scl osed i n JP20031 pO2&P008067752
US200402381 17. More particularly in JP20031 09979, several pins are
individually aligned with reference t o4§ he positions of sem conductor

chi ps determi ned by a recognition canera, in order t o pushthe chips froma
waf er and pick themw th a nounting head provided with several vacuum

nozzl es. In US200402381 17, the position of a chip on a support sheet is
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and possibly positive pressure; neans for neasuring a m salignnment of the
conmponent 'E?léfesﬁpr‘?rﬁtar ofth ‘?n\FHrFt ;P nozzle or a calibration tool;
aligning t ni ng device or aligning the t est
10 An aim of the invention is therefore to propose a new method
and apparatus which solve at least some problems of the prior art.

According to the invention, these aims are achieved by means of
a method and an apparatus comprising the features of the independent
claims, preferred embodiments being indicated in the dependent claims
15 and in the description.

Those aims are also achieved by means of a method and an
apparatus comprising:

e a pick-up nozzle capable of holding and transporting a component
and connected to a source of negative and possibly positive pressure;

20 * means for measuring a misalignment of the component in respect to
the pick-up nozzle or a calibration tool;

¢ aligning the component with an aligning device or aligning the test
device, based on the misalignment measurement, and;

e an actuator for moving the aligning device or the test device in order
25 to align the component or the test device respectively, based on the
misalignment measurement.



devi ce, based on the m salignnent neasurenent, and; an actuator for noving
the aligning device or the test device in order t o align the conponent or
the test woevi@msoaspectively, based on the nisali gnnent poearesosmens2 The

met hod and an apparatus of this invention enable t o nove the conmponent or
the test device in an x- and/or y-direc%ﬁon perpendicular t o the plane of
the aligning device or test device, and/or in an angular orientation g
relative t o a rotation axis of the aligning device and/or along the
angul ar orientation V relative t o a plane perpendicular t o the aligning
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handl i nd débheengidaperishtagioms relativgl tar a planepemendicular go gbesdigning
stations. FK&ice2 shows the pick-up nozzle positioned in the first
processing station t o pick-up a conponent. Fig. 3 shows the pick-up nozzle

positioned in the second processing station, above the view ng canera. Fig.

4 shows the pick- UTheqzap®sedppaPaad drid hhblidltbwiaosesissizg stations
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Brief Description of the Drawings

The invention will be better understood with the aid of the
description and illustrated by the figures, in which:

Fig. 1 shows the handling device comprising the circular turret
15 with the processing stations.

Fig. 2  shows the pick-up nozzle positioned in the first
processing station to pick-up a component.

Fig. 3 shows the pick-up nozzle positioned in the second
processing station, above the viewing camera.

20 Fig. 4  shows the pick-up nozzle positioned in the third
processing stations comprising the aligning nozzle.

Fig.5 shows another embodiment of the invention where the
pick-up nozzle is positioned in the third processing stations above the
aligning device.



pi ck-up nozzle is positioned in the third processing stations above the
test device. Detailed Description of possible enbodinents of the Invention
Ref erri ngwd 2004/088658i g. 1, a conponent handli ng devi ce ceawprErI@s/ 0b1vs2
circular turret 1 conprising a revolving barrel 2 hol ding several pick-up
nozzl es (not shown). Several regularly %Paced | ocations of processing
stations 3 are located around the turret. In the present invention, the
arrangenent conprises at least a first processing station 3a for picking-up
a conponent, a second processing station 3b for neasuring the position of
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of the firslevimeocessing station 3a is shown in Fig. 2. The pick-up nozzle
21, fastened on one extremty of the barrel 2 is connected t o a source of
pressure (not shown) able t o apply |n a control | ed fashi on a negative and
possi bl y a Dateiled\Resgriptionref possiblaembodirentsief therinwentions positi oned
such as t o align the pick-up nozzle 2 1 with the corrponent 20 | ocat ed

underneath for exan‘ﬁl e on a conveyor shown schle1 lcal y . by the nuneral
30. The i ck- up noREferring te $hefFig,gh@ saMpeneat happtingt ISUBRIPPEFeS ur f ace
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the se rocess station 3b
Phere 1 he soaatsfRREsoPi): Seveinbioaiiatl Sedfed Risaliods STbisdirabove a
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the component on the pick-up nozzle and a third processing station 3c for

aligning the component on the pick-up nozzle or performing a series of
tests such as, for example, a series of electrical tests.

A schematic view of the first processing station 3a is shown in Fig.

15 2. The pick-up nozzle 21, fastened on one extremity of the barrel 2 is
connected to a source of pressure (not shown) able to apply in a controlled
fashion a negative and possibly a positive pressure to the nozzle. The barrel
2 is positioned such as to align the pick-up nozzle 21 with the component
20 located underneath, for example on a conveyor shown schematically by

20 the numeral 30. The pick-up nozzle 21 is brought in contact with the
superior surface 22 of the component 20 and picks-up the component 20 by
applying a negative pressure to the nozzle.

Fig. 3 shows the second processing station 3b where the pick-up
nozzle 21 holding the component 20 is moved above a camera unit 40. The
25 camera 40 captures an image of the component 20 held on the pick-up
nozzle 21 and, from the image, determine the component position values.
These position values are compared to defined position values
corresponding, for example, to the position values measured for a
calibration tool well centered on the pick-up nozzle 21 or to any other
30 reference position values. The difference between the position values



calibration tool well centered on the pick-up nozzle 2 1 or t o any ot her
reference position values. The difference between the position

val uesnmeasonreg/dsyssthe canera 40 and the defined positi orcraipe@s/o6sz espond
t o the msalignnment of the conponent 20. The calibration tool nay conprise
an alignnent jig (not shown), located in one of the turret processing
stations 3, and enploying a |large recess that is tapered downt o the

di mensi ons of the conmponent 20. The taper on the alignnent jig then serves
t o essentially "funnel " the conponent 20 into a precise alignment wth
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a plane perp ng operation
conpri ses tcAlbEAtipR tepls ar@r&'-‘ﬂgpﬂ@lb'ﬁe surface 24 of the component opposite
t o the one held by the pick-up nozzle 2 1 in contact with the aligning

The determination of the component position values is not
limited to the use of a camera and can be performed by any other means,
including other optical systems or mechanical position measuring systems.

15 After determining the position correction, the pick-up nozzle 21
holding the component 20 is moved to the third process station 3c shown
in Fig. 4 and comprising a task device. In a first embodiment, the task
device is an aligning nozzle 23, connected to a source of negative and
possibly positive pressure (not shown) and an actuator 50 enabling the

20 aligning nozzle 23 to move in the in an x- and/or y-direction perpendicular
to the plane of the aligning nozzle 23 and/or in the angular orientation 6
relative to the aligning nozzle 23 rotation axis and/or along the angular
orientation ¢ relative to a plane perpendicular to the aligning nozzle 23.
The aligning operation comprises the steps of:

25 e bringing the surface 24 of the component opposite to the one
held by the pick-up nozzle 21 in contact with the aligning
nozzle 23;

e holding the component 20 on the aligning nozzle 23 by
applying a negative pressure to the aligning nozzle 23 and
30 subsequently releasing the component from the pick-up nozzle
21 by releasing the negative pressure on the pick-up nozzle 21;



nozzl e 23; holding the conponent 20 on the aligning nozzle 23 by applying
a negative pressure t o the aligning nozzle 23 and subsequently rel easing

t he conpowentodosesset he pi ck-up nozzle 2 1 by rel easi ng tae/mre@siosvs:2
pressure on the pick-up nozzle 21; noving the conponent with the aligning
nozzl e 23 based on the position correctipn determned in the second process
station 3b; holding the conmponent 20 oﬁgthe pi ck-up nozzle 2 1 by applying
a negative pressure t o the pick-up nozzle 2 1 and subsequently rel easing

t he conponent fromthe aligning nozzle 23 by applying a positive pressure

on the aligning nezzheodRg theeconpdrent RittH thed8l§RingERo 2M e T3V Axe dt bve

al i gning nozzle 23 in_the )g[: and/ or .g-%&ectl on @ﬁ{}%:ndl cular t o the plane
of the aligning nozzlRe PESIANCRURFURR astermned > l“idlo?rr?éﬁs%l ong the
angul ar orientation gtatedraBbye t o the aligning nozzle 23 rotation axis

and/or along the angular orientation V relative t o a plane perpendicul ar t
o the aligning nozzl dokdingTihe gBponent 20rarethe pickapenazzlen2 ibgcri bed above

is perfagnmed with th ek I %% in
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hol di ng control of tRePwsHREHBNeleasingdhpsosmp At kem thealigpingzzl es by

appl ying a positive Pub@iﬁeﬂ?b? Hpitgd bekitineg prezalre st akghigip nozzle 2
1 and subsequently rel easi he negative pressure on the pick-up nozzle 2
1 or aligning nozzlenfgzﬁéggectively. In one aspect of the first

enbodi ment, the conponent 20 is noved by said aligning device (23, 25)
w thout any cont actRGiRERiGiRlshetkSHntd BYHBUd e afgfinig o SATRANRN
10 the x- and/or y-direction perpendicular to the plane of the aligning nozzle
23. The correction can also be performed along the angular orientation 6
relative to the aligning nozzle 23 rotation axis and/or along the angular
orientation ¢ relative to a plane perpendicular to the aligning nozzle 23.

The position correction operation described above is performed
15 with the pick-up nozzle 21 and aligning nozzle 23 being placed opposite in
respect with both surfaces of the component 20. The holding control of the
component can be passed between the two nozzles by applying a positive
pressure to the aligning nozzle 23 or pick-up nozzle 21 and subsequently
releasing the negative pressure on the pick-up nozzle 21 or aligning nozzle
20 23 respectively.

In one aspect of the first embodiment, the component 20 is
moved by said aligning device (23, 25) without any contact between said
pick-up nozzle (21) and the component (20).

In another aspect of the first embodiment, both nozzles remain
25 in mechanical contact with the respective surfaces of the component 20
during the position correction process in order to facilitate the holding
control and the transfer of the component 20 between the nozzles without
any contact with the component edges and corners.

In yet another aspect of the embodiment, the component 20
30 remains held by the said pick-up nozzle 21 by applying a negative pressure



I n anot her aspect of the first enbodi nent, both nozzles remain in
mechani cal contact with the respective surfaces of the conponent 20 during
t he posi twono@msoeet i on process in order t o facilitatepthapb@sdsmigz control
and the transfer of the conponent 20 between the nozzles w thout any
contact with the conponent edges and corpers. In yet another aspect of the
enbodi nent, the conponent 20 renmains heldd by the said pick-up nozzle 2 1 by
appl ying a negative pressuret o the pick-up nozzle 21, while the conponent
20 is moved by the aligning nozzle 23. In yet another aspect of the
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and/ or al ong t he arltgulr tatloF V rel atlﬁ\fe t o a plane perpendicul ar t

o the aligfPAYP SAPIYKAY BEI%A!Sn conpri ses the steps of:

bringing the surface 24 of t he conponent opposite t o the one held by the

pi.ckeup nozzle 2 11k £00haGmisbilnbde Rl HTh Mo A5 hes prac%ksegra the

negative pressure on-t t’he conponen
al i gni nkp d&ﬂ@énmgsq;aageallgnment deV|ce 25 that is not connected to a source of

negative pressure for the alignment of the component 20. An actuator 50
enables the aligning device 25 to move in the in an x- and/or y-direction
perpendicular to the plane of the aligning device 25 and/or in the angular
orientation 0 relative to the aligning device 25 rotation axis and/or along

15 the angular orientation ¢ relative to a plane perpendicular to the aligning
device 25. The aligning operation comprises the steps of:

e bringing the surface 24 of the component opposite to the one
held by the pick-up nozzle 21 in contact with the aligning
device 25;

20 ¢ releasing the negative pressure on the pick-up nozzle 21;

¢ moving the component with the aligning device 25 based on
the position correction determined in the second process
station 3b;

¢ holding the component 20 on the pick-up nozzle 21 by
25 applying a negative pressure to the pick-up nozzle 21.

During the aligning operation, both the pick-up nozzle 21 and
the aligning device 25 are placed opposite in respect with both surfaces of
the component 20 and remain in mechanical contact with the respective
surfaces of the component 20.



the position correction determned in the second process station 3b;
hol di ng the conponent 20 on the pick-up nozzle 2 1 by applying a negative
pressur e woaoddnsogszck- up nozzle 2 1. During the aligni ngcopee@giosrs2 bot h

t he pick-up nozzle 2 1 and the aligning device 25 are placed opposite in
respect with both surfaces of the conpovﬁnt 20 and remain in nmechani cal
contact with the respective surfaces of 'the conponent 20. The aligning
device 25 can be a disc, a pin, a socket or have any ot her shape useful in
contacting the conponent 20. The hol ding of the conponent 20 by the

al i ?nl ngzgew C$h25Tiﬁ@rhl%lﬁ%‘dé\ﬁlé@%ﬁ@aﬁbteaéjgisﬂga Pig,Y bdoke@lorchpRVShy 0” t he
Surrt ace e all contactin
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clanp as alcogmonernte20 by tA6.aligming aeveet 2 can berfacilidateztbppdding ag t he
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of the aligning device orien on q tive t
o the al5 grsomperantc20,28 bymaking tbﬁusgrfandﬁ@rcmceng The: samguienposeicant at i on

Vrelativeyde @ taalﬁéélrp)?l R %?rtql%ﬁw é’sraﬁ Pm?e\ﬁ&é g8i ng device 25. The steps

of neasuring t e pos e conpo 20 on the pick-up nozzle 2 1 and
aligning the conponent 20 on the pick-up nozzle 2 1 can also be perforned

on the same procesThst@riadtioh isserfbirsedny, mbbmgcmaﬁgnmgtdé\ﬂc@asaﬁy ot her

|, ud
oyotems. antevhersl ook diEcHERaebadisY R ot pt 88 alioBhd FRlisE ed on
t he same prZ(SCHWDn@IM@ttheangUhraom@mtadlmrﬁmdiammettosﬂmmi|grmn§|c@ewﬁe 25he
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performn $'On the corrp nen rexanpl e,
el ectri cal respesdicular tosthe alignipg device 25.

The steps of measuring the position of the component 20 on the
pick-up nozzle 21 and aligning the component 20 on the pick-up nozzle 21
can also be performed on the same process station 3. To this end, the
15 camera unit 40 or any other means, including other optical systems or
mechanical position measuring systems, and the aligning nozzle 23 or
aligning device 25, are located on the same processing station.

In a third embodiment shown in Fig. 6, the task device of the
third process station 3c is a test device 27 for performing a test or a series
20 of tests on the component 20, for example, electrical tests. The test device
27 comprises a cavity 28 having dimensions mating with the shape and
dimensions of the component 20. Electrical connectors are disposed on the
surface of the cavity 28, two of these being illustrated in figure 6 by the
numeral 29. Electrical connectors 29 are arranged to contact at least some
25 of the electrical connectors (not shown) of the component 20. An actuator
50 enables the test device 27 to move in the in an x- and/or y-direction
perpendicular to the plane of the test device 27, and/or in the angular
orientation 0 relative to the test device 27 rotation axis, and/or along the
angular orientation ¢ relative to a plane perpendicular to the test device
30 27. Here, the aligning operation comprises the steps of:

e align the test device 27 based on the position correction
determined in the second process station 3b;



27 conprises a cavity 28 having dinensions mating wth the shape and

di mensi ons of the conponent 20. Electrical connectors are disposed on the
surface olotb@/msesstty 28, two of these being illustrateacrmpbogosest by the
nuneral 29. Electrical connectors 29 are arranged t o contact at |east sone
of the electrical connectors (not shomn) of the conmponent 20. An actuator
50 enables the test device 27 t o nobve ih the in an x- and/or y-direction
perpendicular t o the plane of the test device 27, and/or in the angul ar
orientation g relative t o the test device 27 rotation axis, and/or along

the angular ori ental bhginG thaldofpindnt2Bhansbpehesiel tgplredzzge eithe test
evi ce re e a n gomprises fhe steps o align the
test device 27 based"¥ '?’ %Pﬁylﬁtogﬁb?gg% #Jéq'rm ned in the second
pocess o4t on S gLaam 05, FOTRSRSD o2 05 BBl ety SRl °
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t he conponent and the e ectrical connectors he cavity

perform ng the testiA§d thereleciricat pnpagtors2? Ipn the tﬁVéty%ﬁts enbodl ment s,

t he conponent 20 is not, noved in resRect with the pick-up nozzle 2 1.

I nstead, the test *dePeEorsHngdhedeslingn order to conpensate for a possible
m sal i gnment of the conmponent 20 on the pi ck-up nozzle 21, prior to the
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while performn e co onen een rought and

pressed the component 20 on the pick-up nozzle 21, prior to the reception of the
component 20 into the cavity 28. During the whole sequence of steps
described above, the component 20 is held on the pick-up nozzle 21.
Alternatively, the component 20 may also be released from the pick-up

15 nozzle 21 by releasing the negative pressure on the pick-up nozzle 21 while

performing the testing, after the component has been brought and pressed
into the cavity 28. After the testing has been completed, the component 20
is picked-up by the pick-up nozzle 21 by applying a negative pressure to the
nozzle.

20 The type of tests performed in the test device 27 is not limited to
electrical tests and may comprise, for example, optical quality control
testing of the electronic components 20 using an optical arrangement, or
any other type of tests.

The proposed apparatus and method described above allow a
25 small-size component to be aligned in respect with the pick-up nozzle 21,
the testing device 27 or any other reference of the turret with increased
accuracy and more freedom of movement compared with solutions of prior
art. Reducing drastically vertical movement of the nozzle also simplifies the
arrangement and allows for a faster aligning.



into the cavity 28. After the testing has been conpleted, the conponent 20
is picked-up by the pick-up nozzle 2 1 by applying a negative pressure t o
t he nozzlwo 206pmsvgspe of tests perfornmed in the test devipCe/ERZ008®6776%
limted to electrical tests and may conprise, for exanple, optical quality
control testing of the electronic corrpol?fnts 20 using an opti cal
arrangenent, or any other type of tests.“The proposed apparatus and net hod
descri bed above allow a snall-size conponent t o be aligned in respect with
t he pick-up nozzle 21, the testing device 27 or any other reference of the
turret wtRdfagRasadmbesdir acy and nore freedom of novenent conpared with
solutions of prior art. Reducing drastically vertical novenent of the
nozzle also sinplifies the arrangenent and allows for a faster

al i gni ng. Rdf er effcergtunbers 1 Turret 2 Barrel 3 Processing station 3a First
processi ng stat iﬁpr%b Second processing station 3c Third processing station
4 Conponent™ hol der 20 Conponent 2 1 Pick-up nozzle 22 Superior surface of

t he conponént 2Progesgimingiationzl e 24 Surface of the conponent opposite to

the supeyia SUFRERreRsAhigFrhfigndevi ce 26 Surface of the aligning device
t

contactin he conponen
g 3tb Seggn processing station

3c Third processing station
4 Component holder
20 Component
10 21 Pick-up nozzle
22 Superior surface of the component
23 Aligning nozzle
24  Surface of the component opposite to the superior surface
25  Aligning device
15 26  Surface of the aligning device contacting the component
27  Test device
28 Cavity
29 Electrical connectors
30 Conveyor
20 40 Camera
50 Actuator
0 Angular orientation relative to the aligning nozzle or aligning device
rotation axis
o Angular orientation relative to a plane perpendicular to the aligning
25 nozzle or aligning device



27 Test device 28 Cavity 29 Electrical connectors 30 Conveyor 40 Canera 50
Actuator q Angular orientation relative to the aligning nozzle or aligning
devi ce rovetw@mseésts V Angul ar orientation relative to a&cplrep®msn67752
perpendicular t o the aligning nozzle or aligning devicedlains 1. An

al i gning method conprising the steps of'3(a) pi cki ng-up a conponent (20)
with a pick-up nozzle (21) by applying 3 negative pressure on the pick-up
nozzle (21); (b) measuring a position of the conponent in respect t o
defined position values; characterized by c) bringing the conponent (20)
hel d by the pick-up nozzle (21) in coqaghsW th an aligning device (23,
25); d) noving the aligning device (23, 25) in order t o align the
conponent (20) based on the position neasurenent in step (b). 2. The

al i gning method accorging t.o claim haractgrized in that said position
I's measured w ﬁh a ca%@@g'g(%@? .m%hoégoépﬁéﬁ]%%%zt?%@qaccordi ng to clains
1 or 2, characterized in that the aligning conprises |linear displacenent

al ong two or di H‘Pﬁ@n Ii \ne. i R t hod
according t g%%}?@#‘gmsg%i ns é@(gﬁwlmgr@g?e |g(g§|%g§1t)ﬂ$a¥ g?h%a I gni ng
conprises at | ed$gasiye RIESAUES the Ridkviep nezzle (21);

5 (b) measuring a position of the component in respect to defined
position values;

characterized by

10 ¢) bringing the component (20) held by the pick-up nozzle (21) in
contact with an aligning device (23, 25);
d) moving the aligning device (23, 25) in order to align the component
(20) based on the position measurement in step (b).

2. The aligning method according to claim 1, characterized in
15 that said position is measured with a camera (40).

3. The aligning method according to claims 1 or 2, characterized
in that the aligning comprises linear displacement along two orthogonal
directions (x, y) in a plane.

4, The aligning method according to any of the claims 1 to 3,
20 characterized in that the aligning comprises at least one rotation relative to
a rotation axis (6,¢).

5. The aligning method according to any of the claims 1 to 4,
characterized by bringing said pick-up nozzle (21) and said aligning device
(23, 25) in contact with opposing surfaces (22, 24) of the component (20).

25 6. The aligning method according to any of the claims 1 to 5,
characterized by moving the component (20) while it is in contact with
both pick-up nozzle (21) and the aligning device (23, 25).



a rotation axis (q,V) . 5. The aligning method according to any of the
clainms 1t o4, characterized by bringing said pick-up nozzle (21) and said
al i gni ng wevh@ms(@3, 25) in contact with opposing surfaees/Hp2@s/0d@%r2 of the
conponent (20). 6. The aligning nethod according to any of the clains 1 to
5, characterized by noving the conponeni (20) while it is in contact with
both pick-up nozzle (21) and the aligni 6 device (23, 25).7. The aligning
met hod according t o any of the claims 1t o 6, wherein said conmponent (20)
is noved by said aligning device (23, 25) w thout any contact between said

ali gning devicg. (23, PR aRgfliridimdtAbEstkoldipgSiotingaf the ommeado 620) . 8.

e allgnin ne od. ccordaln .an (0] e C | NE 0 S all gnin
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noved, wheregjn, t.Qr J of the alignnent, the conponent (20) is
hel d by apg%%n%ﬁ%'ﬁégﬁé@%%fr@?éure t o the pick-up nozzle (21) and

subsequently rel easing the negative pressure fromthe aligning nozzle (23).

9. The & igning net h%eﬁlsﬁ hmd‘ﬁwéth?dcdc@%miﬁ tHELLO PR BlafRRBOREN (20)
remai ns held, py the pick-up nozzle (21) by a?p g, a negative pressuret o
the pi ck- ugaisoagrRingdsvicgReing aRealinpe MO Z3). WWhergPedidgomponantygni ng

nozzl e (23)20)8 -heltd®yad Pl pinega Melgheide Pressute ie thelidiinglrioz¥te @3)r 9,
characterized b .aET{l)I ing a zero or positive pressure t o the aligning
nozzl e (23)W}6‘?n%ﬁ e -?J%ecii!ozzl e (21) and subsequently rel easing the negative
pressure on the pi ck-wheneinz b&tef 2o pletiahi gnihegaligrmeat,(th@) corappeent vel y in

order P RIGPisHSA DY A HIPingPa Heghtifh drl& FeTBINE YicR i GELIE 151} 4Rd

nozzl es.
subsequently releasing the negative pressure from the aligning nozzle (23).

9. The aligning method according to claim 8, wherein the
component (20) remains held by the pick-up nozzle (21) by applying a
negative pressure to the pick-up nozzle (21), while the component (20) is

15 moved by the aligning nozzle (23).

10. The aligning method according to the claims 8 or 9,
characterized by applying a zero or positive pressure to the aligning nozzle
(23) or pick-up nozzle (21) and subsequently releasing the negative
pressure on the pick-up nozzle (21) or aligning nozzle (23) respectively in
20 order to pass the holding control of the component between the two
nozzles.

11. A component handling device for performing a method

according to any of the claims 1 to 10, the device comprising:

e a pick-up nozzle (21) capable of holding and transporting a component
25 (20) and connected to a source of negative pressure;

e means for measuring a position of the component (20) in respect to

defined position values;

characterized by

e an aligning device (23, 25) for holding and aligning the component (20)
30 and;



11. A conponent handling device for perform ng a nethod according t o any
of the clains 1t o 10, the device conprising: a pick-up nozzle (21)
capabl e ofohodwtisng2and transporting a conponent (20) anecempPr@siedsi o a
source of negative pressure; neans for measuring a position of the
conponent (20) in respect t o defined pggition val ues; characterized by an
aligning device (23, 25) for holding and”aligning the conponent (20) and;
an actuator (50) for noving the aligning device (23, 25) based on the

posi tion neasurenent. 12. A conponent handling device according t o claim
11, char acteer igpegktuBtdm@0) $8i thAthy aheralighhg devil! (23! 2%) basel bhrearly the
al i gni ng device &23 25 along two orthogonal directions (x, y) in a plane.
13. A conponemMOSHINYMEFUGRVERE: according t o claim 11 or 12, characteri zed
in that said actuator (50) is able t o rotate the aligning device (23, 25)
relative t o at -l east j ' : , coL nt handl i ng
devi ce accordi tﬁ'&t o] %%9%0[%8@%53{ @%‘?‘@fﬁfg{cgéacfgﬁeﬁépacg%ﬁﬁéd by a canera
unit (40) fcberadptiaed hgy that satdgstoatar{B0r sraldadatmove)ingarly dhaaligningt he

pi ck-up gio ) i i iyt { conponent

(20). 15H.1 ?Q(\:/gcr?(p(gﬁé%tg}sﬂang% W%%@W@ch@g‘? .'dﬁgs? gpgnél)ﬁocl)éf@he claims 11 t
o0 14, where the aligning device is an aligning nozzle (23) connected t o a

negative pressyuse SOUAGBMPEnert kamalong devitandcordingersd dgimaaadizng t o any
of the ‘ol ais 11t 214y Whers 10, 66) ALEGSBube hPhunihldlice O

socket as &
(23, 25) relative to at least one rotation axis (6,).

14. A component handling device according to any of the claims
10 11 to 13, characterized by a camera unit (40) for capturing an image of the
component (20) while held on the pick-up nozzle (21) as means for
measuring a position of the component (20).

15. A component handling device according to any of the claims
11 to 14, where the aligning device is an aligning nozzle (23) connected to
15 a negative pressure source.

16. A component handling device according to any of the claims
11 to 14, where the aligning device is a pin, a disc, or a socket as aligning
device (25).



