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WD 2008/ 148866 PCT/ EP2008/ 057046 Apparatus and net hod
for separating electronic conponents Field of the

WO poosntssen The present invention concerns an apEBEPI0S057046

and a nethod for separating electronic conponents
such as integrated circuits that are delivered in
succession by a feeder. 5 Description of related art
When handling el ectronic conmponents, it is often
necessary to singulate the individual successive
comApparatudahdnaethbd for §eqsél%dm? edetrroRic omponents
mounted. This task is especially difficult when the
conmponents are delivered in bulk. 10 US993588

9%@& qu AT ARPRT at us for separating electronic
CUﬂpUﬂEﬂgs—UT—Uﬁher obj ects and conprising a stop

el ement arranged so as to retain the |eading one of

the obj e?ltmé rddhtlinpLRLisA c%?nk@ﬁ{s & bﬂﬁﬁrﬁﬁ%n@r‘a nfethod for

sl ope and abuts agai nst a stop piece a posjtion
stRaTating @lgRtrepic RMpRBANtS I RS 'i”§%9@\t§3 cHCHHs kpat are
daliver@eciel Ricaésibrplpy @ fedey., the 15 handling speed of
this apparatus is I|n1ted Mor eover, the centre of the
i sol ated object is not precisely deflned and depends
Besariptioherf relatedsrt| ength, so that aspiration of the
obj ect by a suction head nmay be difficult. DE3531120
descri bes another device for the sorting of integrated

ci rcui t Whrsnhandlipaalestronig correasarsn, diisefignerecgssary to

ﬁﬂ@@!éﬁeut%ef iPdivi80ar aldcesiv! &sthbenRiehts BTG bb"cested
t ha renost conponen

aration o S I
eﬁck%%ﬁgrmvﬁe&ffﬁ Rehgvetbarall SHBCIT e ShE components
gre dpliveredevilm@k. The conponents are not clearly
separated so that the gripping device does not always
grip a single conponent. 25 EP959027 descri bes a part
t r anspor U893 38fhdesrilesconpppaiatys for spiatatiggglecvenic

FPoesrRgRPabBue ARt 2 bl st SORRR: affarldt so

to retaln the leading one of the objects. The isolated object slides down on

a slope and abuts against a stop piece at a position where it can be
gripped. As the isolated element is only accelerated by gravity, the
handling speed of this apparatus is limited. Moreover, the centre of the
isolated object is not precisely defined and depends among other on its
length, so that aspiration of the object by a suction head may be difficult.

DE3531120 describes another device for the sorting of integrated
circuit based on gravity.

DE3638430 discloses an apparatus for separating electronic
components in which separation occurs so that the foremost component of
a delivery row is removed with the aid of a gripping device. The
components are not clearly separated so that the gripping device does not
always grip a single component.

EP959027 describes a part transporting apparatus comprising a
guiding groove for lining up parts in one row, a first stopper at the tip of



10

15

20

25

30

of the groove to stop the first part in the row, and a
second stopper to hold the second part. Di splacenent

w@booshesse®nponents i s achi eved by sliding the PQUEP10ng057046

groove. This large anplitude displacenent of a
relatively heavy part requirgs a |lot of energy and is
necessarily slow. Moreover, the position 5 of the
second stopper relative to the groove is not fixed,
but depends on the |inear position of the groove.
EEit}Se geaove €5 sttﬁp’ftﬂméf eiair;cq@bracﬂm thé rmwfg awr? a béeorad ft@p@e@fto hold
e_qrooye_angd/or_of t sition of the secon
st Refl” BishlaGiptptel e cofthianss S SGRIEH byglicing the
gutﬁngchboveoﬁIpisrhelrgesammilhude diiflaeareent béagetatively heavy
i
E/PFtﬁ‘%ﬁ%ﬁre& o sg:ifg%:deé} rLe%Ess%Zi:l))z(sel ?g%%?éo%r the position
af th @613\@9” ¢ HOPRES e tl\«ﬁh‘q%thenﬁgpomlﬁﬁgﬁ Dfsh dut depends on

ﬂ%"ﬂﬁ@&ﬂbésm%ﬁ &f tigresve. Thid %dlféﬁ%ﬁmﬁﬁa‘b@d%d}hﬁfment of

e ent.l | ore ro
bk sk sﬂfégeaampasanog%ef b Pogition et the Secdrs stanper when
it Apparatus s tised for singelatingelectresic ecbnmpoaueentmmreaed

AR In b, A FRA 2 B ERIRY LBk PRt rERLEE R flging

disglaeneent of thmgmxp@dﬂatlvelyetprdl atheriaompenents, which may
88 HdHHARRB coli9S5efsn® are al so achi eved by neans of
an agpar atus conprising: a feeder track for
feedi ng successive el ectronic conponents to be
Briek alieenatyanBthe idkRtiopbut ments at the end of said
path, arranged for preventing displacenent of said
conmponents further than a predefined abutnment 25
posi t i onAnainpghthe irstenticrl Bribetefaire aofpropdseasndéw@pparatus
e sSLE 2P Ry sERe pIcHRLREIAANENGIGERL N9 component
one srd f'rom
conmponents on the ot her side of said stop eI enment ,

wher ei n A@éd’rdfﬁt_?%‘thérlﬁ\?é‘nﬁé’ﬂpméé%lﬁs%‘r‘@%tcﬁm\ﬁeal ILWmeans of

fi xed base and a riage, sai

aAR@PPATAtus QQﬁFHGS'E‘Srmea‘J@é‘WEﬁsm%rfyb‘ed@ﬁﬁﬁﬁﬁée”t cff':"ms preferred

embodiments being indicated in the dependent claims and in the
description.

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

a feeder track for feeding successive electronic components to be
isolated along a path,

abutments at the end of said path, arranged for preventing
displacement of said components further than a predefined abutment
position,

a movable stop element at a fixed position along said path, for
isolating the leading component on one side of said stop element from
other components on the other side of said stop element,

wherein said feeder track comprises a substantially fixed base and a
sliding carriage, said fixed base and said sliding carriage jointly defining
said path,
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said path, WO 2008/ 148866 PCT/ EP2008/ 057046 3 said
stop el enent being arranged at the end of said fixed

whame/ 188866 separating said | eadi ng conmponent OPCHBEPZ0S/057046

sliding carriage fromsaid other conponents on said
base, said carriage being arrgnged for translating
said |l eading electronic 5 conponent separated by said
stop el enent at a predefined renoval position where
it can be gripped. This has the advantage that

adapt sdidgtop @I@ﬂﬁﬁﬂb@higpawbh@edcatfﬁner@m off ga@lt figed bbye for
nt an 0

f
et RB R i1 SHBS P RRe RentOR aAlt §RBRo AL edf frompeaid other
E@mnp@nesmtnonrsaeﬂbﬁm, 10 di spl acing the stop el enent

' tsel éald%m%} gﬂjip%ﬁrrfa'r@%gi ﬁ‘?st‘rét‘\sq’ |ﬁ{;?ﬁﬂj {?B‘Eiln§§'&tromc

ative
m@p@ne@a sematﬁiiedm saig stor etgmenkabatrradafingd removal

BitiorORhefd & @fif balg®bday.t wo i ndependent act uat or s,
or exanple two different notors. This has the

advant age that the choice, and the command, of each 15
not or  mayhighaspherddiantdge that hd@ptﬁtfdret@lbnfpmmriten\ﬂth

Al Tnd tho A BHATEL BhasMeb e REa 1Rt fuffifert diftlor
peipistmentiol thtcanelllrrgéemgm of tinel Cari 'atg@e Tlh\erfghst nofmeeklefor
#ﬁg%n%@hg 3od ENeAent freaannl crha@g.t TP pBYH Sbrefthe

evi ce u
@éﬁh('eﬁd%bazi%dtﬁ%'%errﬂaﬁ@’eﬂ?e ehasing el ectronl c
conponents in a row which are actuated by two

DOSE o o D e B AN B
arl acstuaded byttieo ir&i&gjdhdn‘nttdteua‘&jrecﬁormampiertpmelrﬂferent
H?a"c%gs tNi€had B HOFSnBIR {HAGREMWRN e, IhPAc FhInAUE each

motor may be optimized to the two different functions.

According to the invention, a new apparatus and a new method
for separating electronic components are proposed in which:

e The width and/or the height of the tunnel in the linear
feeder track may be adjusted

¢ The stop element and the sliding device used for
separating and transporting the leading electronic
components in a row which are actuated by two
independent actuators

e The stroke of the carriage, and the size of an abutment on
this carriage, may be adjusted to the length of the
electronic component

Those three features are independent of each other and may be
combined or applied separately.
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conmbi ned or applied separately. WD 2008/ 148866
PCT/ EP2008/ 057046 4 Brief Description of the

whe@silssges The i nvention will be better understPOOERPZ0D$1057046

the aid of the description of an enbodi nent given by
way of exanple and illustrateg by the figures, in
which: 5 Fig. 1 shows a perspective view of a system

i ncorporating the apparatus of the present invention.
Fig. 2 shows a perspective view of a detail of the
Byief &asafipfibg.oflthe Didwigigsat i ng the end of the feeder
track and the apparatus of the present invention. 10
Fig. 3 is another perspective view over the el enments
of Fi g. Phe Fyention wiﬁheebe;qmecuhdersibed/voifthaheaidann‘rthe

8@&9% Bf % érhﬁodﬂg Qar atg%vw;ﬁg @)Yaerﬂbh{;gnd ':l'ugst agced by

H?Qaflglud@&\?'ﬂé’\l\'i"ﬁbherratl cal ly illustrating various steps

of 15 the separation process. Detailed Description of
possi bl e ﬁ]l ments of the lInvention Fig.. 1 .

i | | ustraf! Ss ano %BFESP@F“%é’feé%qfr?c%b%%dw%"%{ﬁt'”9 the
apparatusof the poeskmgnventibe. present inventi on. The

system conprises a vertical tube 1 with an upper

openi ng i nto which el ectronic conponents, for exanple

20 i nt egFigt édhowsompesspenuyetyeewmfra)datmbof thesiskemTaifeFig. 1,

ARERORFRS thd Nl dPEncpBULl YRR hlFOARBANAL BTRRE hesent

tBeptiofes a central rece|V|ng section for receiving
conponents from the funnel, and a ranp-like track
al ong which_the electronic co
G SChar H053 IR RRCHP S PECa VR pKSrthe Al of Fig. 2
bow s for 25 delivering electronic conponents to a

f eeder t%@, gégé}%&?%&%lder\/lga)emayvan\gﬁt%Qr%é&?‘r‘cﬁ.ﬁr@c of the

PCT/ EP20
apparatus of the invention.

Fig. 5 is a side view of the apparatus of Fig. 4.

Figs. 6-10 are side view schematically illustrating various steps of
the separation process.

Detailed Description of possible embodiments of the Invention

Fig. 1 illustrates an example of system incorporating an apparatus
according to the present invention. The system comprises a vertical tube 1
with an upper opening into which electronic components, for example
integrated circuits, may be introduced in bulk. The components fell by
gravity on a dispensing funnel 2 and into a vibratory feeder bowl 3. The
bowl comprises a central receiving section for receiving components from
the funnel, and a ramp-like track along which the electronic components
flow to a discharge 30 and into a feeder track 4. Vibratory bowls for
delivering electronic components to a feeder track are known in the art.
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The linear feeder track 4 conprises a flat base 51
(Fig. 2), a cover nmade up of two | ongitudinal

wh2eRagses parts 40, 41 separated by a | ongit uBkCTiEP2008/057046

slit 44, and a carriage 70 that will be described

| ater. The two cover parts thus define two vertical
wal | s for guiding the conponent. In 5 another

enbodi ment, the cover is nade up of flat parts and the
base is U shaped. The cover conprises adjusting

el enent STFﬁ@IIméd'r ﬁ@édé‘rgtrhtle4wbdﬁdmse@mjﬂaf bb&esh¢FighR),of cover

h b he
bl P 8 o i ERBsned shp SOy e
l:mgjtmrdanakslttoélébeand a aaspmge_t éa thahvxalhcbxelwesceb‘eddatmnﬂ' he two
%\ééérop?gnrq%{’rgj h@g\ﬁl \%@i@{ap\ﬁfg”? égld'ﬂmgtthecgorﬁﬁgn?rr\]t. .In
an@th@@r@bomra@nt 4| etqweéu%mald@rm Oéeﬂaﬁtmé andjthe base is U-

5&?’[%3 ﬁg@‘%oﬁéﬁo‘h‘i’ﬁﬁségns ﬂ”ﬁ‘? 'eﬁé?héhts‘%r%@%ﬁﬂﬁ?‘ghg width
SRHET Paheioht 3Fithe TiaRe! hEhwrer 3Rt bess i and: g Ghveryy

depunﬁmgaﬁd/the vidthraral heighawf the dlbctsohatdanponasats to be
{iPfiaBblset, B bRuRcH GhPAheds BHORREDS PRGHIYo ity dne
widir ef e bpserm pgdentd adapbitttoodifterentooimppremsed of

the conponents in the track feeder. The base 51 is

substantjally fixed. In this context, "substantially
means t hix thenfeasles drack 4therlpsirppicorapongnts af@ymoved from

M baing 3 o ﬂ’féj%blétmg'@}zspa@étusmlh@ah?%tth@leehﬁ@hk Ofﬂr*eiferably

t | |
B RSBt iss st bi@ by Botr RE GonPk: T by
gralityeand/oarbyt dre airal@watethis latter oade, phe air tetwiepneferably

ﬁﬂ[@ﬁt BB%S?IPII){WFLhaathﬁE ?ga\%} sﬁ{%tos\fgr%dﬂm?ﬁ% % ESJb%d SO as

tm@re\renisjarrunm enddequﬁtoltth@ rn@vnrtgwgoetasuboﬁtahe 9omp0nents in

ek feeqti.cal precision depth gages 45 for
adjusting the vertical distance between the cover 40,

41 and the base 51. The depth gages 45 are used for
adj usti nphé b@s@@ﬂghtul@ﬁahﬁallylﬂmd In this kRenteadesutistantially”

4. Ea e 45 i ses,a, rotat head

fiearcatiat £e Bagf KedgnfiS W FuRE” bl bPRUbRSeF Srde?to move or
ddﬂam theyelelatroméned mabinentsjepithout any pdngegiding displacements
during operations. The amplitude of the vibrations is smaller than the
average or minimal pitch between two components.

The adjusting elements for adjusting the height of the tunnel
through the feeder 4 comprise in the illustrated embodiment two
longitudinally spaced, vertical precision depth gages 45 for adjusting the
vertical distance between the cover 40, 41 and the base 51. The depth
gages 45 are used for adjusting the height of the tunnel in the feeder track
4,

Each depth gage 45 comprises a rotating head 450 that can be
screwed into a fixed base for adjusting the penetration depth of a plunger
part 451. The plunger 451 pushes down a pivoting arm 46 against the force
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part 451. The plunger 451 pushes down a pivoting arm
46 agai nst the force WO 2008/ 148866 PCT/ EP2008/ 057046

wW®208/1#886pr i ng (not shown), so as to pivot thePEr/RP268/057046

around the fixed axis 47 and to raise the opposite

end of the arm 46 together w gh the cover support 48.
The flat base 51 remains immobile. In a variant

enbodi ment, the base is vertically noved while the

cover remains in a fixed vertical 5 position. The
Cf’@fs@?@fg @t shoeire] ebhy 16 peedt ﬂ\d@lfrhmlﬁgarbmid tHeofired @Ris 47

38 60500 AR AEA s B R P 20
shmwttétS Theahl &t IaagoSbrmadBdrrimobddj lmsa Naganhembcmtllment,
He BQ?e R Qéﬂéﬁl%mﬂvﬂgﬁnﬁah f réﬁ%lr?s Jﬁ%i"ﬁlxéaQ/ertlcal

uni t
ppwmea’ hgiqnerpeet C@harqf@rab gmheglsraemgrklngoﬁmﬁrshpwn) on the

ABY& 450 1 érYs'UFBtefdlﬁv:ﬂEM?HEMﬂR\%H‘B HABth AFUEEMER: eRsents 45.
41, so as to center the sli1d 44. Each cover part 40

and 41 conprises magnets 42 and 43 respectively exert
an at t r atwiodtoti sovatiadl atipnestivap elerﬁléhtsd@ @2 dlso lprovugledrfe)r

il pgcthe Ay Gt RGEE 3t gk BRI Res A od 460
unitahy adtm.tpiunger 19t Thawlurigare 4@ﬂ|<aresp1rowdeobwl1thwleft and
Hg]’lg‘scﬂ%@\kt i é‘r‘der‘l& HBY¥e #9 AR hﬁﬁeta ; oyé %chéﬂp&\fe?rparts 40

onponents durfng t enent I n
Pﬂ@ 4t1uﬁﬂé‘|5t0'ﬂ¢é‘t%ﬂl§a$“cbﬂf‘ust| ng el enents 45, 49 can
al so be replaced by notorized adjusting el ements in

d h / ht _of h
Cunnel |+ EGRESvartiar DAt R el dhadhetsal 414 43
nés@iet’al/elqcm«ewbhnﬂtﬂbetmn tAvedrdpthel leaaiad 8,42 asstqpbranigdde cover
bOFF ghd B BEI LB 10Les dREUREN ARSI Farkond Bid a1

mJdsdcafateaaIlyyfqrrwmﬁhead;elsmemh d hei lopyercfane rﬁnot:lsh@unb @iﬁ the
%vér%rté;:ﬂﬁ;p@’ﬂﬁ{hlgicdrﬂpt’@@ Id 988irkall A for fu‘Pdllng the

separating the ent r ot’her
empoReRtsdurng el”oaislofa\?eﬁ‘%}téf‘éﬁﬁédm@%odl ment, the

stop elenent conpri ses an |nterchangeable p|n 74 or

an equi val ent_ el ane suc

o S VSl S e i S ] D 5B by
motorized adjusting elements in order to adapt the Wldth and/or height of
the tunnel in the linear feeder under the control of a digital control system.

A stop element 72 is provided close to the extremity of the
feeder 4 opposite to the bowl 3. The stop element 72 is movable in a
direction substantially transverse to the displacement direction of the
components in the feeder track 4, for separating the leading component
from all other components in the row. In a preferred embodiment, the stop
element comprises an interchangeable pin 74, or an equivalent element
such as a blade, that can be movably engaged in the slit 44 for pressing on
the upper face of the second component in the row, thus preventing its
further move while the leading component is removed. In a various
embodiment, the pin or equivalent stop element is engaged between the
first and the second element. The shape and length of the pin may be
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t he upper face of the second conponent in the row,
thus preventing its further nove while the | eading

wa@eovpasssnd i s renoved. In a various 30 enbodi nBCIL/EP100&057046

pin or equivalent stop elenment is engaged between the
first and the second el enent. yThe shape and | ength of
the pin may be WO 2008/ 148866 PCT/ EP2008/ 057046 7
adapted to the shape and size of the electronic
conmponents to separate. The |ongitudinal position of

bHgptdddio eheprape Eadé.dl&naf tihe eferettatic ténfpidf&dwts 8ddeparate.
es_not to..be ¢ en i conponen

HREToBShAFE st RE RO Shar Blentrs alpr i@ thi Plder is fixed

andtdues revtbueidrbmbe dhiaegedp pveh éhhe capomepts vath a different

Feq'gl:'t Hot nozzl e, or other pneumatic neans

ne hﬁwrgecgar‘]ﬁ % track feeder, for blocking and

rel easi ng the conponent near the nozzle. The stop

eI emant Ifa Fsrther @?fﬁl&S’lerYerﬁ fRé Stop falérm@%ta@kénﬁ)rlsesa
ng brushl ess notor,, for %eﬁarr%&e over a Cc

oo ALPd YRCHRT Ro22Ig00RPEAInPN JRGeR: Beerihe end of the

traicktfeedenffor béodkih@anidveteasing the domsatdrasnadr thentadzle.
ascendi ng and descendi ng novenent of the pin 74. The
duration of the period between two displacenents of

t he p| n The ptagd element dhiwactuetedbyir motoatfosexample a

2o OB BOHRLRISIR o SERRRTObTet Lo SRRIE, Aenit

cenents o e sto
glesnent t aﬁacwea%éh@d@ﬁaﬁpn@i raAten Eﬁpraop@@@d@aﬂerles of

HABB0ESCERIRY antl disceheiy ﬁidt'(/%‘méﬁt F tHROPRENENthd duiditon of
S rea SOl U as e a an
8 BenBalb A fupiidlagement 8t I3 nit Rufe e hgshe to

beiurerthay res/hnmmnzt@noustslmccedss/etaoanpbaehtm/v'df bé keparated.
conponents, so as to ensure that the stop el ement

will always contact a sane portion of the conponent,

for exanil @nethesenbodiraent, sheidishlacements obthestop element

‘72'a‘?é‘%6ﬁtrk2ﬂletd"!§y §F\%q’e<.9clr818imca7?enstd?e/5| 8@@6&%9 the arrival of a

el ectroni ¢ conp IS nove IE;_;]urt er

SRAPRNENE AN 5batdﬁ%éﬁltsp0¢1ar€ﬁaﬁ7 wwon Sftbﬁtarfg@ntage that
ﬂh@ﬂis@%@ﬁéntsﬂ”f&h@@#bﬁ@ém@ht i79 radj bet lsedter Wnchronlzed with

rch%{[ﬂ)eaq Sganhp%tne'nttg sloeansgttoherrmrsal}/rek{%a%‘%ﬁg sFop ePement
W|II always contact a same portion of the component, for example close to
its middle.

After being released by the stop element 72, the leading
electronic component is moved further until it abuts against an abutment
71 that prevents its further displacement. The abutment 71 is adjustable or
interchangeable so that its length may be adapted to the length of the
components, as will be seen.

A pair of cooperating optical sensors 75 detects the arrival of a
component on the dead spot area 77 adjacent to the abutment 71, and
initiates the translation of a carriage 70 supporting the dead spot 77. The
carriage 70, which is part of the feeder track 4, is actuated by a transducer
independent of the transducer used for moving the stop element 72 and of
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25 conmponents, as will be seen. A pair of cooperating
optical sensors 75 detects the arrival of a conponent

womoshesdead spot area 77 adjacent to the abutPENEP20§/057046

and initiates the translation of a carriage 70
supporting the dead spot 77. ghe carriage 70, which
is part of the feeder track 4, is actuated by a
transducer 30 i ndependent of the transducer used for
novi ng the stop element 72 and of WO 2008/ 148866

e t@%@@&r&?@‘fgr vﬂor’iaﬁmg;thEpchegmk()é\fm thvé bixatlibage 51
.npe C ents,apoye e | X ase . an n

(iR angP IR aPF ARt Rrtcime T BT 8t aniBiguR fo pothe
Garridye 7@ srmoagd byta lineaptradstycer 76, mrafertabiyns doee coil linear
’Zr%nsaﬁ@éreé?s@dyoﬁa‘c’[ﬂb(}ﬁ\gc%i d|s'pﬂﬁ:%ﬂ mttrh%nr%g %Elcg?eiﬁ%f a

on a novi ng cot |

eeﬁ@aﬁan’éma%ﬂjwétucgwméfm lengthef |tbﬁgSttlh>l@r maydesadarted to
&%tﬁWf@el@@troﬁ"@cérﬁﬁ@h@n@% yidhangSisg th€RbAtrol S|gnals

BRBIGG RBENEYOICE Sl car P.eagz“%": mearly moves the

singul ated | eading conponent to a renoval place where

for " exanbl® canEiis ml%gg&ﬁﬂa?%pﬁ* *RGulAEl 14y e thponent
mr’ecrdmmml placehwhgré ppdargbeeyvipped by a grwplln@fdancej(m@lt

and Hm‘?%x%mj%lé%rm@ﬂﬁ E?fge%ﬂﬁﬁﬂpgggbﬂd alrféﬁ(epr{bdcﬁﬁ{ent,

ations at
gﬁ@ﬁmdewﬁu afdyt @ adturegt tz!i@tt uaw%th%@@p@ﬁents

Bbﬁﬁ@éh a/Pusdlttyt detestbhdagmdithqstativie iR rthkl periphery.
controlled by a nunerical 15 control systemthat

executes a program and receives instruction fromthe
oper at or Ths twel |Indapeheledbacwaetbgmaiecbf@vadadtlngmbiegﬁtbp

gfel?‘ﬁént by gﬁet%ter&rrlggé 7®a+ ?8{)&3(”}/ Eoﬁﬂ%ll(&:lrw a numerlcal

sensors a
qortroksystem atti@e(ectnteéra:nmfg@abIaedarlggtweﬁtnﬁmttqﬁefrom the

Sherdter Ak W@paE Re iR ki A9 ﬁal7&o@§cfec9d§ﬁbﬁ§stt6’tﬂeheb electro-

[ ength of the el onic co nents i n er to
PH‘é'Cﬁ'n SR f > ?ng} SEFEPRIE AHINY KRe PSR ﬂ&ﬂwejdl}%\( the

tohploneite nozzle of the suction device. The
di spl acenents of the conponents are
The length of the interchangeable abutment and the stroke of
the carriage 70 are adapted to the length of the electronic components in
order to move the middle of the upper face of the component just under
the nozzle of the suction device. The displacements of the components are
schematically illustrated on Figures 6 to 10.

The figure 6 is a schematic side view of a feeder 4 comprising a
base and a cover 40 41. A row of unevenly spaced electronic components 6
is moved in the direction of the arrow c in the tunnel between the base
and the cover 40, 41. On Figure 7, the leading component 6 reaches the
dead spot 77 contiguous to the abutment 71 on the carriage 70. The stop
element 74 is moved by its own actuator in a direction transverse to ¢, so as
to block the next component in the row.
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schematically illustrated on Figures 6 to 10. The
figure 6 is a schematic side view of a feeder 4

w@eoupnisssalg a 25 base and a cover 40 41. A r oRCDEP2008/057046

unevenly spaced el ectronic conponents 6 is noved in
the direction of the arrow c gn the tunnel between the
base and the cover 40, 41. On Figure 7, the |eading
conmponent 6 reaches the dead spot 77 contiguous to
the abutnent 71 on the carriage 70. The stop el enent

74 is FTD@ﬁd:tiQMré Bﬁtfml\tlargiggéat 13 gTO\i'el’(d fhhf’r'hé dtrt‘etﬂﬁn of arrct)w b
angyv S 0,.C.. SO ,as 0. (0] nex CO onen
(edtanerta o isst8r Tt petivich Bhss0aie soTRS g g s
Fingitwdigally kentradr urder the vaoweon ignipggiegdlevias 8.orheposition of
: LN e
B¢ Edmtorieht d¥deias i thlort Pt lerdut! SEAMEaLAaAERL 71 Hhd on the
tengthafuihe displasemend«fithe eddememd bsition of the

conponent depends both on the |l ength of the abutnent

71 and on the 5 |ength of the displacenent of e

& enont 98 Flgra:p ol g ding Smpaiiers & ogomatad Gom the dead

s eV E By fthergrids ndedelices BoRemovhY istdetegtadopy tige dpticabsensors
75 ?ﬁ@?éa?ﬁés?‘%f’ff?%gf?ﬁ%tcg%ﬂ?@%é‘i%ﬁf‘ﬁ%ﬁ’ sitfy) adfdent to
pesfeedar 4fjiaueniO) dhetstepfedentent 4 {Heirgindepemdentlyemoved up,
8haRne! R Rbm Sol IRAIHERRGARNES ¥herEal gt 77 Mfle next

t nent can e 7

e next conp e noved to the spot
£¥iethe next cycle. The adaptation of the apparatus
to electronic conponents of different length is thus

e P TR b RS ol Bl R B
differeee dsagth s3hue magié peienarily mbcharegingthetsgrake of the

f
EA9 B 70E L Bl 4 RS, D Hipnd B lkessary
0 eeplate the abutmentydt byasbostaryoneiewsdet o adajst the risk that
Y fedMSart AR NE! IEHBI@ ¢ir§fbﬁep§'e§€éﬁd%ﬂhﬁd@@fﬁéoﬁ%ﬁtéeﬁfent 72.

different wdth and helg only requbr e an, adj ust me?t
Bfis NRE NESTBRMNH APVEEVEH to aOapt qrifaoyedhe stop elgigent itself.
possi bly an 20 exchange of the pin 74 in the stop

el ement. Electronic components of different width and height only require
an adjustment of the cover parts 40, 41 of the feeder 4, and possibly an

exchange of the pin 74 in the stop element.

A further embodiment of the isolating apparatus is illustrated on
Figures 4 and 5. In this embodiment, the linear displacement of the sliding
carriage 70 is actuated by a rotary motor 79 over an eccentric part 82,
whereas the actuation of the stop element 72 is independently actuated by
a different rotary motor 78 that drives a second eccentric part 81. Two
sensors 80 limit the travel of the rotary 78 and initiate reversal of the sense
of rotation. The eccentric part 81 directly acts on a portion of the stop
element for periodically closing and opening it. The rotation speed of the
motor 72 may be adapted to the length of the components and to their
speed of displacement in the feeder 4.1t is also possible to replace the
eccentric part 82 and to adapt it to various components.



A further enbodi ment of the isolating apparatus is
illustrated on Figures 4 and 5. In this enbodi nent,
wo bmslissear di spl acenent of the sliding carriBCQEEFD$/E57046
actuated by a rotary notor 79 over an eccentric part
82, whereas the actuation ofyghe stop elenent 72 is
i ndependently actuated by 25 a different rotary notor
78 that drives a second eccentric part 81. Two
sensors 80 Iimt the travel of the rotary 78 and
initiate reversal of the ldehe€parts rotation. The
eccentric part 81 directly acts on a portion of the
stop elenment for periodically closing and opening it.

The roé\e”toilgaftas ed of the notor 72 nmay be adapted to

hn | a comonents and tao thaoair 20 cneed of
re—cohpoehRretts—ana+ot+het—su——sSpeea—-od

engt L
alspl daemelt in the feeder 4.1t is also possible to

éep! ao\?b@%ry%@&@? Bhwpart 82 and to adapt it to

Nnon 2009/ 1490686 DPCT/ EFP2NNQ/ NE7NAA

WY
vari USCUITPUTTCTIU S UV 1=0O00VUUVU T COl17 LT Z20UU0U7 UJT7T UTTU

30 Li sl't)lsdflar@@rts 1 Feedl ng tube 2 Funnel 3 Vibratory

aeederTrlggwfeeggr Di scharge 4 Track feeder 40 Left

- V. Ko
I CCU cover ‘+J. N glll. I CCUCI cover ‘+L LCI l. ||ug||ct =4O

£ ght lrﬁefbiﬁ%@demﬁpweénmtudl nal slit 45 Depth gage 450

hiead | gight Feed&efovet6 Pivoting arm 47 Axis 48 U Frane

42 Left magnet

43 Right magnet

44 Longitudinal slit

45 Depth gage

450 Head

451 Plunger

46 Pivoting arm

47 Axis

48 U-Frame

49 Width adjusting element

490 | Head

491 Plunger

51 Base of the feeder 4 (track)

6 Component

7 Isolating apparatus with linear motor

70 Carriage (sliding carriage)

71 Abutment

72 Stop element (comprises a pin, or a blade, or a vacuum nozzle, ..)
73 Rotating motor for actuating the stop element

74 Pin

75 Optoelectronic detector

76 Voice coil motor

77 Dead spot

78 Rotating motor for actuating the stop element

79 Rotating motor for actuating the car




49 Wdth adjusting elenment 490 Head 491 Pl unger 51

Base of the feeder 4 (track) 6 Conponent 7 Isolating
wappansses With |inear notor 70 Carriage (sl iBCTIBP2008/057046
carriage) 71 Abutnment 72 Stop elenment (conprises a
pin, or a blade, or a vacuumqpozzle, ..) 73 Rotating
nmotor for actuating the stop elenment 74 Pin 75
Opt oel ectronic detector 76 Voice coil notor 77 Dead
spot 78 Rotating notor for actuating the stop el enent

30 Rot@ymtagtem@t or for actuating the car WO 2008/ 148866

CT/gP2008/ 057046 11 80 Contactors 81 Eccentric 82
cent ¥SCENYS 2008/ 148866 PCT/ EP2008/ 057046 12 Cl ains

82 An Eqepatrda¢ us for isolating electronic conponents,

conprising: a feeder track (4) for noving a row of

el ectronic conponents (6) to be isolated along a
pat h, an abutnent (71) at the end of said path,
arranged for 5 preventing displacenent of the |eading
conponent in said row further than a predefined

abut nent position,
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a notorized stop elenment (72, 74) along said path for
separating the | eadi ng conponent on one side of said

waet@mp/1e88edrent from ot her conmponents on the ot PET/EB100€057046

of said stop elenent, 10 characterized in that said
feeder track conprises a subgtantially fixed base
(51) and a sliding carriage (70), said fixed base and
said sliding carriage jointly defining said path, said
stop elenent (72, 74) being arranged at a fixed
position along said fixed Qkgms(51) for separating
sai d | eadi ng conponent on said 15 sliding carriage
(70) fromsaid other conponents on said fixed base,

id,slidi ' i o
rand at ng v SPReIAEE Sor ROIATIY BIRHHIETnlMnents, comprising:
separ at ed Byfesgled tgacdgd%?@ﬁgmvn@gg, rop pf glectgonic components

g;)ec@egé [g%qiatlégrgwﬁg apggﬂ_{'i on where it can be gripped.
The appar at us of

. claim1 conprising a, first
actuator f@n @W%?@B&ZH@@QF&"&P %ﬁ@ﬂ&ﬁim afragpesera
peamdint disphedent@ituat the [edding 2dnfpgoneradhuatd n@wSairther
arri aqgre lg'o% u%{ The .a ‘S)a'lﬁat us of claim 2, wherein
Hige tegefiner ARUM AL o ot ati ng brushl ess
not or (78) af motodtzed istap atersenk(M?, i7d) elanesaid(Eth foo
Siharafindt i Ragild ESnfoHRIBAE St of Wi SRaPIRER} from
etReroformRenents o the either sidgafaaid starieleseenid
20081 148860 Bra0 ERBSAN CRBL sHE feedEPliack Colpiics e, ot
tartiale fesibasedotband agiglind sapipoe (FkAaged Base and
l@bidaliﬁn@m' : hrialje jlsﬂnhtlyda!firriirageai@@tri,s adaptable to the
ength of t egt.[.oni ) ts Late e
The appar at0 SPPGENBNGe TREpaRaanged 3 3 fred ppgtion
glongksaidFixeid bibsep(5de éoeseparhtingi seid dgadingeoinsponent on said
oni-cal | _ . . | )
SlRoBRage (OLRBH Syiyithep oo sfdfheathdd
sai d cl ai msaid slgling capdage ,Q7(i)aqu|ng arranged for translating said
leading electronic component (6) separated by said stop element (72, 74) at
a predefined removal position where it can be gripped.

2. The apparatus of claim 1, comprising a first actuator for
actuating said stop element (78) and a second distinct actuator (76, 79) for
actuating said carriage (70).

3. The apparatus of claim 2, wherein said first actuator comprises
a rotating brushless motor (78) for rotating an eccentric element (81) so as
to stop and free displacements of the components along said path at each
turn.

4, The apparatus of one of the claims 2 or 3, wherein said second
actuator comprises a linear voice coil (76).
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abutnment (71) is nmounted on said carriage (70). 8. The
apparatus of one said clains 1 to 7, wherein said 10

w@bwsmesste (71) i s interchangeabl e or adj ust abl BCDEPMAS1057046

be nmounted at a different position on said carriage,
in order to adapt it to the Iegngth of said electronic
conponent (6). 9. The apparatus of one of the clains 1
to 6, further conprising a gripping device (8), for
exanpl e a suction gripping device, for renoving 15

sai dsel ect v apmm@@eﬁbnéﬁiffﬂfeﬁmméz toeoutedrein the stroke
Ol _Cjl.al m

sition. 10. The apparat , erein . th
BT Blsplichment ot e BrAags (ol pieRigbifg) tHE NGt b the
elesttorndaccamiponendsnto sépawhteo at to centre the isol ated
el ectroni c conponent (6) under said gripping device.
11. The apparatus of one of the clains_ 1 to 10,
wher 8i n sailthepparadey of paelof(the deimpy 2 deS, yvherelt the stroke

DS B g e T AR s faals
.Ci,rcu | [ ver,
%Hél'eﬂépéﬁ{c} %ﬁC%ﬂﬁ’:a?tHﬁFférl ﬁ@e?&ien sai d base and said
cover being adaptable to the height of different
el ectroni c T t,us. laim.1d,
con‘p?‘l sing @%%{@Etﬁ%%éﬁggssg?dzgﬁﬁaq t%sg,q&ggrea}n'?afg
abutmanh(A is heoyateal drsaichidreioged@Osai d base (51) and
said cover (40, 41). WD 2008/148866 PCT/ EP2008/ 057046
14 13. The _apparatus of claim 12, conprisSing Screws
(45)8on ondhgjappargtusaf anesaid cleins ddepf i Wheaingaid
Bﬁhﬁ’tﬁbnt ?ﬂi)ds W?(@H@Haﬁr;déa%ille @)ac@.@gcaﬁléibf @@g%@ m?gn@éd b@a

r orce for attracting sai over (4 .
fifereat sl on o8 il Fariaed ndrabpEs 2oast frta e Ianathet said
eleatmmid dotnpohigntga).d cover two 5 cover parts (40, 41)
separated by a longitudinal slit (44), wherein the

wdth of said slit is adaptable to the width of said
el ec®r oni ¢ Thenarpanatys of BneTfethgpgainag Ligo & furbesicompyising

i A8 SR PR Rsldti gri oRE, | |
ﬁ@?i;ﬁ%n Iqacl:%éln%)%hent 3 a%%@%eé‘?éﬁ&d&%%'i F'Oi'(i%%é vRE, oK removing
tifrdeereniGGosmraneRt (§) Jromonithgexiaval BPFIEoRy carri age
(70) .

10. The apparatus of claim 9, wherein the displacement range of

said carriage (70) is electronically controlled so at to centre the isolated

electronic component (6) under said gripping device.

11. The apparatus of one of the claims 1 to 10, wherein said
feeder track (4) comprises a cover (40, 41) above said base, said electronic
components (6) circulating between said base (51) and said cover, the
height of the tunnel between said base and said cover being adaptable to
the height of different electronic components.

12. The apparatus of claim 11, comprising permanent magnets
(42, 43) for maintaining the parallelism between said base (51) and said
cover (40, 41).
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10 16. A nethod for isolating electronic conponents,
conprising the steps of: noving a row of electronic

wa@eovposssnt s (6) to be isolated along a path dedT/RRIH0$IYS7046

a fixed base (51) and a sliding carriage (70),
preventing di spl acenent of thg | eading conponent in
said 15 row further than a predefined abut nment
position, actuating a novable stop elenent (72, 74) at
a fixed position along said fixed base for separating

t he hzadi ngheoafmm@m@s of cladind 2, zaintipragifg oreNL(4S5) & Ohe side

id sto nt..from ot her onent s, on, -t
BB s Rr 306 Baptinpga §hehts SaPaRSEhErde, A3y beint dranged
$0 antd &kertge $aicd folriadtragtingrsaichgevdrA@p, ) towaidisaid base (51).
| eading electronic conponent (6) separated by said
stop elenment (72, 74) at a predefined remval

pOS| 14 on Jhep@ﬂwa;t,\as af pnar@ﬁ theedainentil g 181 saigdr@vyes two
A9, 4N) Sep&iatelinYta INdi€&dindPslit’(44), hﬁh@%mqﬂe width

cl ai.m. furth the ste repl acin
aﬁswﬂlﬁéﬁ?dmﬁa% Fasbeychotias B ik iC campanents
el ectronic corrponent at said renoval position. 18.
The t hod f f ur
com P Bt P s gffﬂiﬁ% Ho o EaRlsing o first
Uaunddec@rcﬁ%mnow cmmmormMs ahoveBaid kasis i) and endifferent
transducer for moving said sliding carriage (70).

16. A method for isolating electronic components, comprising the

steps of:

moving a row of electronic components (6) to be isolated
along a path defined by a fixed base (51) and a sliding carriage (70),

preventing displacement of the leading component in said
row further than a predefined abutment position,

actuating a movable stop element (72, 74) at a fixed position
along said fixed base for separating the leading component on said
carriage on one side of said stop element from other components on the
fixed base on the other side of said stop element,

translating said sliding carriage (70) with said leading
electronic component (6) separated by said stop element (72, 74) at a
predefined removal position,

gripping said translated leading electronic component with a
gripping device.

17. The method of claim 16, further comprising the step of
replacing an abutment for adjusting the position of said electronic
component at said removal position.

18. The method of one of the claims 16 or 17, further comprising
the step of adapting the travel length of said electronic component during
its translation.



