1 A Method and Device for Aligning Conponents Field of the invention

This invention relates generally to the handling of snall-size conponents
wi t h vacuum pi ck-up nozzles within turrets used with el ectronic conponents
or assenbly equi pnments and nore particularly to a 5 conponent aligning

met hod and apparatus for aligning a conponent in respect with the pick-up
nozzl e. Description of related art During their manufacture,
their conditioning or before being inmegrated onto a printed circuit,

el ectroni c conponents generally undergo 10 a series of operations, for
exanple electric tests, along a production line that is often entirely

aut omat ed. The el ect rQmg%mwﬁbﬁérportﬂﬁéamggggbz%éﬁgntsr om one

processing station to another by a conveyor, or exanpl e
| inear or circular. Crcular conveyor are designed for transporting
conponents aqf. 15_§nalesize and particularly electronic conponents,

bet ween a pﬂ-ﬂ?—lgl—?-t%'@é%%%%ssi ng stations placed at the periphery of a

revol ving carrousel. These revol ving conveyors are often used for

manuf acturing and C@Hré!ihb&wicmrabf&tg&i&rsagg%m@ﬁgﬁugg;gf grzragnié,gggdugggvieh

However, devices of thi.s type usi an in .C

other aut omfOrERPRRTSE A4t LBCtiup PikuR Apprles MthiaduEaty Yoelibngi ng and
manuf act ur i releqrociecsppanents of agemblyequipatentsand moge partiawdrly &3 ae
conponent ﬁérﬁl)eerﬂi ;?PH}E ol K ¢giko Fig. 1,
a circul a? tacg)?? et _coeﬂil rr?%gﬁ%ﬂ?g\% v? g %%F%ggﬁrg‘aégﬁog%e?é plurality
of indexed p8&RYGtaYiEh th pigk4p pegdlear |y 25 spaced | ocations of processing
stations 3 are defined around the turret, each of which is generally

occupi ed by Bedfi ﬁSﬁStifr}gla%étair n perform ng one or several operations on
the el ectrirwrrgurrerrrrp'rvmfed toit. In certain cases, a processing
station can occupy several locations. Al the processing 2 stations placed
around the barrel tbusingoth@irmayatatafe, Sheie esaditR g balbettre hdiay t he

conponent C?rq%/eeﬁlrggeoogn%ohg pl?l%nc(raglcir lﬂg,eélg&'ror-lri@%oR’?prorneéntggieﬁeralIy 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 turret] 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



equi pped with conponent holders 4 serving to renove or receive the
conponents fromthe different processing stations, to hold themduring 5
the barrels' novenent and, if necessary, to present themto the follow ng
processing station. In nost cases, the barrel's conponent-hol ders 4
conprise a pick- up nozzle taking and hol ding the el ectronic conponents

t hrough air-vacuum 10The continuous evol ution of the technology in the
field of sem - conductors, especially u@packaged chips, has led to a
general reduction of the electronic conponents' size, sonetines less than 1
m®, thus requiring a higher accuracy of the systens for processing these

component s, sk Hadks drdlirl He b 8RR 1Bfm G RADLIcRBssRESRIbEORE these

systens. 15I e ‘case ere a co one pICk up
nozzle to aﬁB@h ?%epomtgcqm@iﬁg% ﬁ@%&@r% raesﬂwéﬁrrﬁ & the

conponent Wieguiggspadth compbeemi lsdiden Hesrvirgy ftecemee or rddedad thel ndeed, in

the case of OIRARGHL fioMh b g.fﬁ{@bk QTBOSROLIAL28 HBIE R SRR,

hol di ng f orcé Decones

conponent® béb@.’ﬁanr@lﬁmwemwa if Deeessanit ta praspet therre tbecfﬂ AWinthzzl e at
the time thQ;rM@é?sgilpl@'lsltéuém tched to pressure. Wen the transfer operation is
performed with mnimal, if any, control of the x, y locations or angul ar

orientation O relative to the ﬂl ck-up nozzle, a cumul ati ve posi tioni ng
error may be gener atne®ost ¢asesid euhanrelmcgmmmmmolarsw@marl%m in

t he angul ar d’ﬁh@ﬁ‘i@iél@ﬁg%nﬁ%&&lﬁ@tﬁ@eléc&?bﬁi&oﬂ%&%’rﬂk ehfcRigh #irt he “022| €
may cause the vacuum seal not to occur relative to the recel ving nozzl e and

the conponeNfC'¢¥R-be lost altogether as it was being transferred between
nozzl es. U52006088625 describes a mcr OSCOpI c die transfer

process 4ing 30 a pal Eon%n% dB?uﬁBH Jf‘%ﬁ@'t&tﬂ%lé?@% ﬁ?ﬁﬁ@fﬂ SGsdiit | N9

surfacesformagacawt % B/s’o ac gﬂlntal |ngthe
posi tion of CPRAUEHOES esPeiplly e qksoetc iR oy %t%ﬂfnsra'rre WEHOMETi n t he
reliabl e andhaetattaindc eombang:etsofuzé henittmbetesetan henmiohus zed@isingA

different C%VHIPMeISQ?CB %%%%?%rgeéﬁsﬁlg%egé %%?o%@n?g ak i es.

JP1965109 di'scFoSes t 2 cen erin
as a miniaturization of the handlmg 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



5 conponent absorbed on a vacuum pi ck-up nozzle by reciprocating the pickup
nozzle laterally in a recess. Asimlar nmethod is al so described in patent
appl i cation JP59004515, where a small conmponent taken out by a vacuum
nozzle is positioned relative to the nozzle by bringing the conponent in
contact with a stopper. 10The net hods descri bed above all ow for

m sal i gnment correction in the x and y directions only and the nagnitude of
correction is not well controlled. U56044169 discl oses the measurenent of
the m salignnment of a conponent absorbed on a pick-up nozzle with a canera
in respect to a 15 receiving nozzle. The pick-up nozzle is noved in the x

and y di[ecyite%rﬁ?ﬁ&aqhé%@éiﬁﬂgaﬁmll@ rb?_ltieitiﬁijii?ﬁh@r@l'iéiﬁé ahta a%_l’:b@ﬂliet he Cwith
conponent w e regeivi nozzl e. re, e cqrnpone sal i gnment w
the pi ck- up SHED3IEE pt 14 die ketimendhie i BheIiefy S smrenicaibeiaptan

el ectroni ¢ cougideemachinedtfongadedirnensOn obripeidiésng a supply head device and
a conponent nounting head device provided with a suction nozzle. The

conponent is transferr m t he supply head _device to the nounting head
supply. A recogni ti‘ﬁ’ﬂggg@ g'SF'é’é%?g ezg‘é‘tgﬂﬁg@éﬁp%?@ﬁﬁleﬁgpﬁ'cby t he mounting
head deviie compamgeit absoddeidgm a viaoumin rigk-sipsdazid by vediprdchtingahpqridat
nmount ed on J e exiece: i LS I y the
novenent of h{bﬁgé%ﬁ&%t?%l%ﬁp% 't%geeg% as}f}rﬁﬂf@%t@b%?s?%%@?g%@b%?ﬁb gﬁr(afrtggpby a Xy
tabl e. applicatipnR3H008b E2twherieca eaP sREmONEA e keny OHp Y Baasked ar e

di scl osed i mo2ERAOBLEUDALdaBrAtVEIICHEIWELI'by MahgirptHd €dthpbhent in

JP200310997 r. i re individually aligned with reference to the
positions o?oggaetigvﬁﬁgﬁtéhsﬁ%r chi ps determ ned by a recognition canera, in
order to push 4 the chips froma wafer and pick themw th a nounting head

provi dedigM t h severphe MREHYES 8O%FILRE. addVve BHNY fEI2RBAkdnniche cBAGLEibAN Of a
chip on a s n_canmera .in der to

i d by a .
postt§ont i BR B aRtg: lgecioe PR thaimpabEide BheavBrid by el sin i he

met hods desc¢entrededbove the misalignment correction is

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 compenent 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 disciosed
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



performed in relation with the conponent position on the substrate and the
position of the conmponent on the pick-up or nounting head. The correction
is also only perfornmed in the x and y directions. Brief sumrary of the

i nvention 10An aimof the invention is therefore to propose a new net hod
and apparatus which solve at | east sonme problens of the prior art.
According to the invention, these ains are achieved by neans of a nethod
and an apparatus conprising the featureé4 of the independent cl aimns,
preferred enbodi nents being indicated in the dependent clainms 15 and in the
descri ption. Those ains are al so achieved by neans of a nethod

and an appargk ¥Rids IRl Sihvader art PickkhEm WRRZ AR Kedd phalidédgiand
transporti ng a cg onent anld gonmbga %12 ource .oﬂéﬁeg%;.l ve and possibly
posi tive preS¥UPeYaRYMPRAZE-dP ? RS BPIYRRSAE SHPEEA conponent
in respect soppos sheekisdetaonizled oy a secgnitioatamers dobrderabi gosithan t he
component wh0 Afy, &irgni RY B, 818! oUMbRA.dd'Redgst device, based on the
m sal i gnment neasurengnt, and; ' an actuato or noving the aligning device
or the test device in order 25to align the conponent or the test device
respectiely, basednotihetrhetivodsaldsaribedtboeashe aisalignment correction is The
met hod and - g\Y) | | 0 nent or
the test  deperarin'tRidtlorihch 4 EMAGIER TN nThE SubSFafeoliRe

the position of the componeént on the pick-up or mounting head. The

correction is also only performed in the x and y directions.

Brief summary of the invention

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:

* 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;

* 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.



to the plane of the aligning device or test device, and/or in an angul ar
orientation O relative to a rotation axis of the aligning device and/or
along 5 the angular orientation 5 relative to a plane perpendicular to the
al i gning device. The proposed apparatus and nmethod allow a snall-size
conponent to be aligned in respect wwth the pick-up nozzle, the calibration
tool, or any other reference of the turret wth increased accuracy and nore
10 freedom of novenment conpared with soPutions of prior art. Brief
Description of the Draw ngs The invention will be better
understood with the aid of the description and illustrated by the figures,

iD whi ch: Fig. 13h0¥‘ﬁe h@hbé%ﬂdé}gagﬁé{ﬂa‘%ﬁs Spfmflrﬁlleﬂﬁohhﬁla‘ﬁlé €&hddvet urret 15
with the prgﬁessm %c-u .nozzl S|t|oned in

the 11 v o "o i6e eoumtboRo oy TBR tesh dhvice [ proe i i ebubs Fess
pi ck-up nozibehpedand ohtu: alignihg fﬂrumrmmsbde\aee,mdfmamamangblave the

vi ew ng Ca”%rrf%ntgﬁgh@ rel‘%&ﬁ/@% d aﬂbﬁ‘%xiboofr%zdl%rﬁﬁé HE\JQ@%‘F'\d/&FéIBﬁgt hird

processi atlon nprisin shows
anot her gﬁ&%‘? ﬁﬁﬁi‘ forteméa?'ﬂv rf? aﬁwe\EHear Elg%ﬁé’eﬁpﬁ'kd'ﬁﬁlaﬁégfhé a.'lgngl%u ti oned

I n the thirdepicecessi ng stations above the aligning device.

The proposed apparatus and method allow a small-size
component to be aligned in respect with the pick-up nozzle, the calibration
tool, or any other reference of the turret with increased accuracy and more

10 freedom of movement compared with solutions of prior art.

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,



6 Fig. 6 shows another enbodi nent of the invention where the

pi ck-up nozzle is positioned in the third processing stations above the
test device. Detail ed Description of possible enbodi nents of the Invention
5Referring to the Fig. 1, a conponent handling device conprises the
circular turret 1 conprising a revolving barrel 2 hol ding several pick-up
nozzl es (not shown). Several regularly spaced |ocations of processing
stations 3 are located around the turref. In the present invention, the
arrangenent conprises at least a first processing station 3a for picking-up
a 10 conponent, a second processing station 3b for nmeasuring the position

]9f thf%_ comoonfﬂt onrighe pltsﬁlswslt%n%@ﬁéﬂ @mBBGirﬂerﬁ’Jl'kbfﬂweOihQé]@ﬁéhWé’b&hboﬂ 3c f
or aligning.the co nent .on e pi.ck-up nozzle or perfgormn series o
teste such Rl FOTRRE Bosineg i Bhe Hhivd pRaides Bata AL BN edesf . Vi ol
of the firsdegitecessing station 3a is shown in Fig. 15 2. The pick-up
nozzl e 21, fastened on one extremty of the barrel 2 is connected to a
source of pressure_ (not sho ahle tqg apply.in_a controlled fashion a
negative anekS rption.ot possibie embodiments prthebweptiofne parrel 2 is
positioned such as to align the pick-up nozzle 21 wth the conponent 20

| ocated under neat h pd@frifg 3ghhe (R 12aC8 ntmﬁmngﬁ&vfﬁ%?%rlei%g%erz?oﬁ he

nuneral 30. The pick-up nozzle 2T i s brodght 1'n cont )
surface 22 8he thellgbhybrchroPgrising a)r%\teiwna baweel dhidinghseverlmickaHBl yi ng a

negative preszuee (het sHoevmoseleral regularly spackd docadigimfprobessirrond
processing staidra% 38 14PRR driFnBHE 1HRPIREhE Fisdefldid gngomonent 20

i s noved above a camera unrt 25 Camer a captures dn rmage of the
component ZGTWQBGWWH@’HSISQRBDEG%Q Firgt Rrocessg statiantIsefarpigdnadd @r ni ne
t he conpenegdmposieht, asecahtgsrocdIRREstA6h 3o r Vit 48Fing B eGUERASIEEf t O
defined position value ositicon val ues

di i | h
measured fo _%C%@PPB?QfPﬁﬁ %?Pi 3 :q%%glgné)r@ggﬁigﬁ p?ﬂ%ésgpbw?ﬁﬁorﬁgﬂ?re 21 or
to any ot hegligoingdthereomeroparyian the pikugsnoZzie odipef forming asetieeoh t he

posi tion vataiessuch SR ASUSLRM MY, & S6riérriiacRaPidtd he defined position
val ues correspond to the m salignnment of the conponent 20.

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
nozzie 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



The calibration tool nmay conprise an alignnment jig (not shown), |ocated in
one of the turret processing stations 3, and enploying a |large 5 recess
that is tapered down to the di nensions of the conponent 20. The taper on
the alignment jig then serves to essentially "funnel” the conponent 20 into
a precise alignment with the pick-up nozzle 21 when the pick-up nozzle 21
pi cks-up the conmponent 20. The pick-up nozzle 21 with the precisely aligned
conmponent 20 is then noved above the carfera 10 unit 40 in order to acquire
a defined position value. O her types of calibration tools are al so

possi bl e. The determ nation of the conponent position values is

not I | hm t ed rh@aduned 'b?ﬁth@fcameﬂﬁéﬂbra?ncﬁt% &@ﬂhétfp@ﬁﬂbtﬁrv@ﬁibs%r@@p!oﬁ@ h@rt means,
including o r ens_or i cal position nmeasuring systens.

15After det er%%gﬁlgéﬁrﬁsnﬁéihﬁ 8?1’“88P? lg?ﬁ t he pick-up nozzle 21 hol ding
the conponent 20 is noved to the third process station 3c shown in Fig. 4

:lnfl ﬁ?rr:prln 31 ng a ta$Ke€8Nbr%ﬁon't%ogniéou§crré@ﬁ§@ﬂh Hﬁghmehhﬂ t(ﬁéksl‘itﬁMh}?SO[s Istftce
o edours (nabtaRd e e e At o7 SRaP n%er@ep%lﬁgﬁﬁﬂ@%om e 23
to nove id trheess thain's tapened/dowy tdithecliinensipes pé il colinpontot 20T ane of

the aligni n@tape.zaﬁ%hgéngnme% brkhkhgf:?\}é@'{fnaéssé?{tl]ﬁl'ﬁt GLhAEI"Ghlee! ative to the

al i gni ng nozz I on a or a ular orie tation

Tl ative 1o CAMAGHRS 3r LM AIREESE SbGNTRBE WO IR Z2S 21 TSI | gni ng
oper ati on cahppicesp nbezletZipsickd-upabe kv mpginegt 20eThe pickeep Adzge Zlhe
component  ORAR thE pr i afafdEs ApBehbSo B tEiioDed 2hve fod Parhighd act v Lh

t he allgnlng nozz nlng nozzl e 23
by appl yithg Wnitdyin erderjeasquire at‘éeﬂfl‘f%d aoslgﬁnrvgluﬂaﬁnh@r maw&
30subsequenichlibratioPaioartedise popamient from the pick-up nozzle 21 by

rel easing the negative pressure on the pick-up nozzle 21; 8 noving the

conponent with the ali gnl ng nozzl e 23 based on the position correction
deternined in the sEwdatasrisatien of dhe sanplenent position aheecismotnent 20 on

the pi ck-uplinfized € te B% 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 3¢ 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 * 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;

* 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;



5 applying a negative pressure to the pick-up nozzle 21 and subsequently
rel easi ng the conponent fromthe aligning nozzle 23 by applying a positive
pressure on the aligning nozzle 23. The correction is perfornmed by noving
the aligning nozzle 23 in 10 the x- and/or y-direction perpendicular to the
pl ane of the aligning nozzle 23. The correction can also be perfornmed al ong
the angular orientation relative to the aligning nozzle 23 rotation axis
and/ or along the angul ar orientation rd ative to a pl ane perpendicular to
the aligning nozzle 23. The position correction operation described above
is perforned 15 with the pick-up nozzle 21 and aligning nozzle 23 being

ﬁ' figed OIOIOOtSI t F l P'[ ﬁﬁﬂﬁﬁrﬁ g thé Bonh@bheﬁtlt’z\fﬂpﬂﬁa éﬂgr{lhg r@ﬁﬁ@%ﬂﬁése&n ;I'he b
ol ding control o nen wo _nozzl es
appl yi gg a positive pﬁ-éesngﬁopocof'ﬁé{lgplﬁ?%'wgg?ltﬁgéﬁc%‘&m%ﬁ sUp nozzl ey21

and subsequent |y rel eststiog Ithe negatlve pressure on the pick-up nozzle 21

or aligning nozzle 20 2 res ectivel one of the first
enbodi ment, the conpoheiaqmgé ¢§omween590§aﬂ1%vlpﬁmmgo4;§%5&§y(zs 25)

wi t hout ahy contact bapplyeny aaiedanvelpressum}wﬂ&a pREJuppnozdlé21 @oidponent
(20). 10 another aspeqingbubhty kisling hatbRfine; ?{Jn}grméza'ugﬁ.ﬁ main 25 in

mechani cal contact w g-re sur 20 during
the position correcti aﬁzzdeé’éé&sa@mympwyve@éessufea@e thﬁé iBBing ng control
and the transfer of tRezgemgonent 20 between the nozzl es w thout any
contact with the conponent edges and corners. 9 to the pick-up nozzle 21,
whi |l e the conponent 20 is noved by the aligning nozzle 23. In yet
anot her aspect of thbesatredtianitperdopoed byweoyingdbaradigoing hezzlpgBiiad to the

?L: gg;?%?g@gzthle&- ARdRr %giﬁ?&k?rk é‘ﬂ)e'?ﬁﬂ&.li@r ﬁtﬂé‘pl‘éh@gﬁz’c&\@ ahig Bﬁ%hgiﬂ%gzgrg 01
respect i vel $ﬁ8 E%Cg?néaﬂ@iﬁot l?‘?/BngPérg?Qrago éﬁe nggﬁlqﬁ%"&ﬂ% rEgrrponent
20 from a noeldtiveits thsp&ttgrmg norzef23 rokkbon Blis analipoaieny thadngedart ends t o
stick tot h%rﬂé??céJnSn ¢ r@lﬁl@%%‘ﬂlaﬁ@ﬁf&b@ﬁakuﬁ?thb %Iléhﬁgj&il@%? hird

process station 10 3c conprises an I gnnment device 2 I'S not
connected to a source of negative pressure for the alignnent of the
conponent 20 An acThapotitiot eneditios d¢peratibhglisadbetbuboge Rpdréommace i n t he

N an xC1andof e dhdegy hBEZIP%pé?&Fhﬁg'[;‘J\ g ddkidgs BLAneoted %gpa}.wm ng

device 2 ar orien
devi ce 25 rdgwqc&wlﬁybgt@ﬂgﬁ@ﬁesg dhg component 20. The holding control of he

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



15 the angular orientation g relative to a plane perpendicular to the
aligning device 25. The aligning operation conprises the steps of:
bringing the surface 24 of the conponent opposite to the one held by the
pi ck-up nozzle 21 in contact with the aligning device 25; 20 releasing the
negative pressure on the pick-up nozzle 21; noving the conponent with the
al i gning device 25 based on the p05|t|on correctlon determned in the

second process station 3h; 9 hol di ng the conponent 20 on the
pi ck-up nozzle 21 by 25app|ying a negative pressure to the pick-up nozzle
21. During the aligning operation, both the pick-up nozzle 21 and

the aligni n@kodmé'[ﬁek%% 622100 AORHIIO BRO EbPonBNnE 26 REMoval by thetdlighiid aces of
t he conponent ﬁg remai n in mechani cal contact with thé respectl ve

surfaces of T?Fé?%g onent 20. 10 The al i gning device 25 can be a
disc, a pin, a socket or have any other shape useful in contacting the

conmponent 20 The h h 25 can
be facilitated bél Eﬁﬁﬁ%&b??@&@‘ﬁ@ﬂ% rﬁ Eggki'tzi%igﬂ@ss@?%/t%e

al'i gni ng deRcaPRiEd IR akighng e 55@%9*%19 BPZHE ZHdRiNEeE H surface
26 concavke. fahiditatenbepetaaonsg chthedempoaemeitobythesalighiag cloaafe 280l i gni ng

d 25. i ' l'i gni
devi oo 25 .,P'Ee'féwm”@”?&rpe i ”W)e?]“%%é” R aRERelE e O The

al i gni ng deVE e%ﬁg\mza 'éleﬂé?ﬁ'%{bﬁ wsefal wbpatthee to the

al i gni ng dewmepcﬂ‘ﬁerﬁaur@ta&e@ds Bxstickapdthernddzng the angul ar orientation g
relative to a plane perpendicular to the aligning device 25. The

steps of neasuring the position of the conponent 20 on the pick-up nozzle
21 and al i gni ng t helcdspenshempodimenhehqwe in big. Bothe third peedesastetiobe
per f or mefh orsctddensrases aﬂral?ﬁﬁer&t@é\h@tnzéﬁhéi% hBt Sosnekted RS alsoupedBf a unit 40
or any ot her inclu ot,her opti St ens mech al_position
measur i ng 39‘&9@%{6 PO o e M AR o e BrRpSER A0 A7 Aol B " e
| ocat ed on temabiestbe@ligninrg davics 25ttoonove in the in an kﬂafad/DthdjfEEMbOdl ment
shown in Fi Q)erﬁen@r?@la‘i’i‘éKhQ%Yér?eeonhé Sﬁ‘i‘gﬁlh rdiavWeW§ﬁd/%P%'tWﬂa§§ul‘a? a test
devi ce 27 for. 921% gl Faé or. & sefil ests. on t onponent
20, for exaf{l B‘P'é (refatie todealioning §¥ \)'pg%t!on axis and/oraio

15 the angular orlentatlon g relative to a plane perpendicular to the allgnlng

device 25. The aligning operation comprises the steps of:

* 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.



27 conprises a cavity 28 having dinmensions nmating wth the shape and

di mensi ons of the conponent 20. Electrical connectors are disposed on the
surface of the cavity 28, two of these being illustrated in figure 6 by the
nuneral 29. Electrical connectors 29 are arranged to contact at |east sone
25 of the electrical connectors (not shown) of the conponent 20. An
actuator 50 enables the test device 27 tg nove in the in an x- and/or
y-direction perpendicular to the plane dP the test device 27, and/or in the
angul ar orientation O 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. Hpeealighlvey devig@RBGapiRy @HiseNa pmrdo‘éﬁét bhBavd 8P

h h d t d th
O e o Shel S8 T PGB B RS R OB 5 bR " hel " the
pi ck-up nozzZoenpanent:3 by theakeningydevicens cmbeée@htaeedcber itting pr essi ng t he

conmponent ZQa\Mtg*&thaf'@e\@I ek-the sﬂ@?a%ées?olf medli@wing device 25 contact.ngtﬂﬁe surface
of the cayit cont act between the

er .to _ensur
olectricor comRnBIE et pknghREuRebrR 2Pironcr s The e BiiRoE 678 29 on
the cavity 248 obiaénédbyiusing &elamgs s aligniHgrdevide2ont rast with the previ ous
enbodi ments, the conponent 20 is not noved in respect with the pick-up
nozzle 21. Instead, _fhe test 10 de |ce is moved in order, to conpensate
for a possible ni saﬁ‘ﬁﬁﬂgﬁg"a’f’ ‘Stﬂ ég’é(rﬂ‘o‘é'ﬁg& elhigning devise 821 e 21,
prior to theheeeaptimry-direttion perpmmbcmlaﬂfb thd plankefaheidlignity deviee ng t he

whol e sequerzla_;ed Fp]?%s t he

pi ck-up nozz @{Oﬁi r natﬁ\%ﬁgpoﬁﬁgﬁg?r{ @ﬁ%‘%ﬁ{}gggmé aﬁaninﬁo Eejﬁ ée)%:sed

from t hel®i RIfPN axis and/or along the angular orientation ¢ relatlve to a plane
perpendicular to the aligning 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;



15 nozzle 21 by rel easing the negative pressure on the pick-up nozzle 21
whil e performng the testing, after the conponent has been brought and
pressed into the cavity 28. After the testing has been conpleted, the
conmponent 20 is picked-up by the pick-up nozzle 21 by applying a negative
pressure to the nozzle. 20The type of tests perfornmed in the test device 27
Is not limted to electrical tests and nay conprise, for exanple, optical
quality control testing of the el ectronité conmponents 20 using an optical
arrangenment, or any other type of tests. The proposed apparatus and net hod
descri bed above allow a 25 small-size conponent to be aligned in respect

wi th the pick-up nezzbgengdig tHtecdrepbhest ZtGMe@by?%é)blcamp AbxAe 2nef erence of

the t t th eed of novenent conpared
Wi teh gz)lrﬁtl\(l)mns o:‘ ng:?@&t‘?‘i? g%‘g%%g&’ﬁgé st ar |c§ ertical movenment of the
nozzl e also sinpliti ei:aﬁ aché%ﬁ?ﬁ?ﬁ&nﬁ%ﬂh'tﬂ\éﬁo EIQDPO ngl%tﬁ:agél'ngp' ng.

12 Reference nunbers rocessi ng stat

t rrel 8
processing station 3b %HTEa 'r&esqals{ edpisHestoransye Hrepess eﬁﬂ'@i ation
4Conponer§ hol der 20 Qntpohbeiiwél& ﬂikﬂzlektrlqal cornrrdctors of the component

and the electrical connectors 29 on the cavity 28;

* performing the testing.

Here, in contrast with the previous embodiments, the component

20 is not moved in respect with the pick-up nozzle 21. Instead, the test

10 device 27 is moved in order to compensate for a possible misalignment of
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.



22Superior surface of the conponent 23Aligning nozzle 24Surface of the
conponent opposite to the superior surface 25Aligning device 15 26Surface
of the aligning device contacting the conponent 27Test device 28Cavity
29El ectrical connectors 30Conveyor 20 40 Canera 50Act uat or QAngul ar
orientation relative to the aligning nozzle or aligning device rotation
axi s Angul ar orientation relative to a plane perpendicular to
the aligning 25n0zzle or aligning devic 13 dains

Reference numbers

1 Turret
2 Barrel
3 Processing station

5 3a First processing station

3b  Second processing station
3¢ 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



1. An aligning nethod conprising the steps of: (a) picking-up the
component (20) with a pick-up nozzle (21) by applying a negative pressure
on the 5pick-up nozzle (21); (b) measuring a position of the conponent in
respect to defined position values; characterized by, 10 c) bringing the
conponent (20) held by the pick-up nozsz (21) in contact with an aligning
device (23, 25); d) holding the conpone (20) with the aligning device
(23, 25); and 15e) noving the aligning device (23, 25), based on the
position neasurenent in step (b), in the x- and/or y-direction

perpendi cular to a plane of the alignCigimievi ce (23, 25), and/or, along an
angul ar orientation (0) relative to rotation axis of the aligning device
20(23, 25) and/or along an angular orientation (;) relative to a plane
perpendi cular to the ali deV|c 3, 25)., in arder to all n the
conponent (20)FL *2. Thé'h q%dﬂrﬁd-‘ ‘%c%%‘?%’?ﬁlf% i Hh of
characterized in that said p05|t|on is measured with a 25 canera (40).

3. The aligni dy met ho 13ﬁ98 gggﬁgn%é@bgﬁeﬁtoraéjoﬁFEEagtgﬁb§|r in that the

aligning co rlses I near t ogon Bcti ons (x,
y) in a plane. nozzle by applying a negative pressure on the
5 pick-up nozzle (21});
(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) holding the component (20) with the aligning device
(23, 25}; and
15 e) moving the aligning device (23, 25}, based on the
position measurement in step (b}, in the x- and/or y-
direction perpendicular to a plane of the aligning
device (23, 25), and/or, along an angular orientation
(0) relative to rotation axis of the aligning device
20 (23, 25) and/or along an angular orientation (g)
relative to a plane perpendicular to the aligning
device (23, 25}, in order to align the component (20).

2. The aligning method according to claim 1,
characterized in that said position is measured with a

25 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.



14 4. The aligning nmethod according to any of the clainms 1 to 3,
characterized in that the aligning conprises at |east one rotation relative
to a rotation axis (04. 5. The aligning nmethod according to any of the
5 clains 1 to 4, characterized by bringing said pick-up nozzle (21) and
said aligning device (23, 25) in contacg4mﬁth opposi ng surfaces (22, 24) of
t he conponent (20). 6. The aligning nethod according to any of the
claims 1 to 5, characterized by noving the conponent (20) 10 while it is in
contact with both pick-up nozzle (21) and the aligning device (23, 25).

7. The aligning nethoghaccorgi r}ggtnqe@wd %cé%ﬂ%‘i@ and %, cberein said

conponent (20), is noved by said aligning device 3, .25) mﬁthout any
contact befd@eRSsadi §15- aFP@ﬁ?ﬁ&eﬁé@ﬁ@elﬁ2§haﬁ5F £n@LiKS ingt SOFPTEEESs of

sai d conpogentieed®) one rotaliohheeakitdRiengoret hedadcesr kg t(@ gﬂy of the
claims 6 to 7, said aligning device being an aligning nozzle (2 wher ein
sai d conponent (20) is held by 20 applying a negative pressure to the

al i gni ng nozzl &.(23) Temligninngmnathod according twhermer npf afiter

conpl et ikon, ejaki,gnne n ing a
negatlve prgééﬁgelt% Z Ehaﬁggge%gggﬁ %?Zf%%gﬁ&héuggégugxt%P%%gleaS|ng t he
25 negat i vBOBEeSsire) fﬁ@ﬁaﬁﬁédaﬁﬂgﬁnn@gndﬁyhée(zgﬁ ) 1ngcomiecsl i gni ng

met hod accg&@hngggfesezh@l gu%fa\e/@@rqm tha) C%@Qﬂ%“%oﬁt%@he&%”ﬂ@@% hel d by the
pi ck-up nozzle by applying a negative pressure to the pick-up nozzle

(21), while the conponent (20) is noved by the 30 aligning nozzle (23).
6. The aligning method according to any of the

claims 1 to 5, characterized by moving the component (20)
10 while it is in contact with both pick-up nozzle {21) and
the aligning device (23, 25).

7. The aligning method according to any of the
claims 1 to 6, wherein said component {(20) is moved by said
aligning device (23, 25) without any contact between gaid

15 aligning device (23, 25) and the lateral faces of said
component (20).

8. The aligning method according to any of the
claims 6 to 7, said aligning device being an aligning
nozzle (23), wherein said component (20} is held by

20 applying a negative pressure to the aligning nozzle (23)
when 1t is moved,
wherein, after completion of the alignment, the
component (20} is held by applyving a negative pressure to
the pick-up nozzlie (21} and subsequently releasing the
25 negative pregsure 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 applving a negative pressure to the pick-up
nozzle (21), while the component (20) is moved by the

30 aligning nozzle (23).



15 10. The aligning nethod according to the clains 8 or 9,
characterized by applying a zero or positive pressure to the aligning
nozzl e (23) or pick-up nozzle (21) and subsequently rel easing the negative
pressure on the pick-up 5 nozzle (21) or aligning nozzle (23) respectively
in order to pass the holding control of,the conmponent between the two
nozzl es. 11. A conponent handling device for perform ng a nethod
according to any of the clainms 1 to 10, the device 10 conprising: a

pi ck-up nozzle (21) capable of holding and transporting a conponent (20)

and connected tQ.a SomH& & OfgIOGAM I GRS Iing to FRANSI{QRs NBasSHring a
position of th con%onent (gg) in_1hrespect to detined position val ues;
char act eri ?edcgl@rac erizgd B GRPAY 188y Pc&SE3PT2BPSH YR PEeSSHERytPed to

hol d 20t hetherrp@ﬁgntingzel)azza@d (2an aet pachrupSthzE0ke naviyngntdhe al i gni ng
device (23 the.pasition surenent, in the x- and/or

yodi rect | oR BRPAATE 1R 1EHS AR ke B R e BE Ry e e s o 818 Pana) or
al ong ah angakde dRilénpat rdnghdno28srekdei (831 o resperatived vains ootletrhe

al i gni ng d%si5ssg2§he2ﬁbla@ﬂéoeoakeag_%@ gﬂggb%h Bh%ﬁ@t?kk%@eﬁ;éh%elativg
to a plane perpendicular to the aligning device F23r 25), In order to align
t he conpon&WP PRBF%1e$2. A conponent handling device according to claim 30

11, characterized in that said actuator (50) is adapted to nove linearly
blane, 16" 13. Rl compenarhit nErIRE USRS S PSS By 12
char act eri medhbd thabrdand aot aatopf( 58k cdaddaptedot a0rotakedekéceal i gni ng
device1623coa§}i§§£8give to at |l east one rotation axis (0O,;).
e a pick-up nozzle (21) capable of holding and
transporting a component (20) and connected to a source
of negative pressure;
¢ means for measuring a position of the component (20) in

15 respect to defined position values;
characterized by,

¢ an aligning device (23, 25) which is configured to hold
20 the component (20); and
* an actuator (50) for moving the aligning device (23,
25), based on the position measurement, in the x- and/or
y-direction perpendicular to a plane of the aligning
device (23, 25) and/or along an angular orientation (0)
25 relative to a rotation axis of the aligning device (23,
25) and/or along an angular orientation (g} relative to
a plane perpendicular to the aligning device (23, 25),
in order to align the component (20).

12. A component handling device according to claim
30 11, characterized in that said actuator (50} is adapted to
move linearly the aligning device (23, 25) along two

crthogonal directicons (x, y) in a plane,.



514. A conponent handling device according to any of the clainms 11 to 13,
characterized by a canera unit (40) for capturing an inmage of the conponent
(20) while held on the pick-up nozzle (21) as neans for neasuring a
position of the conponent (20). 1015. A conponent handling device according
to any of the clains 11 to 14, where thg aligning device is an aligning
nozzl e (23) connected to a negative pre gure source. 16. A conponent
handl i ng device according to any of 15 the clainms 11 to 15, where the
aligning device is a pin, a disc, or a socket as aligning device (25).

13. A component handling device according to claim

11 or 12, characterized in that said actuator (50} is
adapted to rotate the aligning device (23, 25) relative to

at least one rotation axis (6,¢g).

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

of the component (20).

10 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 a negative pressure

source.

16. A component handling device according to any of
15 the claims 11 to 15, where the aligning device is a pin, a
disc, or a socket as aligning device {25).



