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1 Device for extracting electronic conponents The
present invention concerns a device for extracting

el ectronic conponents, in particular for extracting
el ectronic chips and/or for extracting other

el ectroni ¢ conmponents, for exanple Lead Less Package 5
(LLP), froma sem conductor wafer and/or a cutout

| eadf rane. Electronic chips ahd LLP, for exanple, are
el ectroni c conponents of very small size. Electronic

chips are forp@gict forekt S-SR fers
that are general Icy %tlsrc r?&lﬂgr% gﬂgou{zd‘%@ﬁénﬁﬁﬁ
centineters in dianmeter. O her el ectronic conponents
such as ﬁﬂr ex le LLPs, for their 10 are

gener al | y"5i88 H‘Wﬁ”?'@&%ﬁf%@a\ﬁﬁﬁ’eﬁ%ﬁ Ahteacting electronic
cengforeents, inGaarticulaf for exanractmgﬂélle&ﬁoﬂk Eips enelrad for
exa | of

E??%ﬁﬁﬁéﬁﬂﬁ%ﬁéﬁ e ceMn g, forrekdiplet ash Loss Pagkage

ddPMroBua senticonedectan svafer andfor Aenteut laadfesmene by
one fromtheir wafer. According to the pr|hn0| plfe

dopt ed t t t devices, 15 the wafers are
SI Sgdeongéﬁ%sr%gﬁ'@g%ﬂg’né‘oéﬁaam le, arepelgetronic components
of nef;esmatl siZee Eldudlionié @Hl s%ﬁ@?mgcﬁm ié}‘fesedﬁﬁn?c&ﬂ&ctor
Ar Gandthly Birtila? ap X rb i 20103

%J ti??&@ﬁeugrﬁ'%%? ¥ gircylar ap {9 39Lendimeters iy
diareetasr Mthenekectiagiid compoments suctens for exabpldELPs, for their

ﬁ*‘@f &g fe ABRRRILCR AR Pl oIR8 LB sedames. Each

emamvﬁpmpﬂsg Yptesaveral ﬂa@lusémﬂsmwnphnewwd)mexample chips
6P DLPO fest afedif ﬁ{hrﬂffa@ﬁﬁ’eofhesﬁ}é%‘a%nrﬁ%ﬁﬁaﬁr@rﬁs at@Separated

BB ARoSABEen extbacied o Prons %mmmvmf@r

an aspiration head renoving it fromabove. In the

' enen
bt 1 act RSO b e PRINCTIZR aclelte b Bt pafrachingydevices,
heewadetscareqiuad@saneladiic mendbraneg oy l:uhdeorc&ngjdmﬁgle out
%’%‘lﬁ*@”""@?'a‘ CoNBOIRYELIBE safibiaant thips SECCES, Btid fujs
operatipdyd RW‘@F@MW@ MusH fesoRipyintae ﬂorulhta@ beahladothe
sthetchreasafeérirdrels B & Riyid frame in order to move the electronic

components apart from one another. The individual extracting of each
component from the cutout wafer is generally carried out through the
conjugated action of one or several extractors, for example one or several
needles, pushing the electronic component to be extracted from below and
an aspiration head removing it from above.

In the prior art extracting devices, the movements of the
extractor or extractors are generally controlled by pneumatic actuators or
by revolving cylinder engines connected to cam systems such as that
described for example in patent US5755373. However, the acceleration of
these systems is limited by their inertia due to the mass of the moving
parts. Their speed is thus limited, in particular over short distances, thus
restricting the maximal rate of the extracting devices. Because of the
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parts. Their speed is thus limted, in particular over
short distances, thus 30 restricting the maximal rate
of the extracting devices. Because of the 2 noving
masses, such systens are al so subjected to fast aging
of their nmechanism which affects their life
expectancy. Patent application EP0565781 descri bes an
extracting device in which the extractor, nanely a
needle, is fixed whilst the support on which 5 the

gﬁmﬂhgﬂﬁatﬁspé@ﬁe@s%egﬂglﬁ% laﬁv‘.o S-IL-I rgég%ﬁ% ag‘j’mﬁ;;('r:]‘fct A
evice.is
'%Bs"‘ﬁmgﬁﬂﬁ%ﬁ ts fheir g{?p??&{eic tPRCY-i xed and the

extractor is nobile. Furthernore, the di sadvant ages

because bRTETEAbRRATCENOSET A SekBls IR SalR g HeRice in
yhiclh the extractomr nantelgrecneedher sscfmeeﬂ wiHilst ehe stippaitcon which
CREPREABSN&ILHIgE &H@H ileehe esl?% rcIBfC hya device is

ontrolled vjsually and/ or condi t

QNRVer cengidefaklyraore compentingn toahaf t:iewﬁeﬁm udhigh the
E@ppéﬂQh fﬁ@ﬂimﬂwtﬁ@exﬁbttdrh%@oblwqflﬁih@*ﬁﬁo@ enheften
d on %ﬂﬁeé\ﬁ}fl V|d qﬁo onents by aut onmat ed ified
EP&E’&EE 39599 BRViSER ate ke Srols maopifie
egdigge Qﬁthmgneathaasqoefetbe sipportpof té weafer aati dftits frame.
devices, thus requiring either the use of several

extracting devices in parallel for each processing
| i ne (asOnee exghesitien ctherelertroniti eorpadients ald geserally tested

bhﬁtrﬁéélﬁ{ cahtaolréﬁ \FIE\.‘?thPQH&ier:BP iohd§ nﬁ’h%‘h%?@ér?\%ed bands,

i.ne's s he intedration o prior ar

BP R ERs Sany el sondUbBesises Torsukhrodpanents. All these
gpeestédhyarooftedi pdrferrhed acavus mdibiduae tdﬁrrmfé@]ts by

BT Broc Rl AR R RSB bt Diohr
than tok speedrostpriboset extratiing elevides, thusTeeuirdngieitbler the use
SXEEAGH @Qtrg@hﬂﬁ de@féé‘?r |J:JaYafléle%‘ii eatcn?rfocgfsﬁé’ﬂﬁg (as for

ar oun Ol acfion cor
BrRAOP; %QF‘I et"cp'ﬁ' @'M"éfnms@q ﬁfigééft)(ﬂrrfbﬁs’ednction of

ﬁwpkécetshe.gdwggp@édthe 25 |l argest di nension of the
frame hol ding the cutout wafer. Under these

conditions, it is difficult, if not inpossible, to
i ntegr atthe urcte gatetion et 1ihletprior art extracting devices into processing

lines is generally more difficult because of their space requirement. The
extracting devices must be able to remove all the components of the cutout
wafer, including those close to the periphery. The point of extraction being
generally fixed, the free space around this point of extraction corresponds
practically to a perimeter whose largest dimension equals the double of the
largest dimension of the frame holding the cutout wafer. Under these
conditions, it is difficult, if not impossible, to integrate such devices into
processing lines articulated around a conveyor, since the point of extraction
cannot be brought sufficiently close to the conveyor for the chips or LLPs to
be directly removed during their extraction by the conveyor’s component-
holders.
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processing lines articul ated around a conveyor, since
the point of extraction cannot be brought
sufficiently close to the conveyor for the chips or
LLPs to be directly renoved during their extraction
by the conveyor's conponent - hol ders. 3 It is thus
an aimof the present inventidon to propose a device
for extracting electronic conmponents from a cutout
waf er capabl e of working at higher speeds than those

of the priiQkhat bnSikd 8Fthd Y\it(?ﬁ\?enﬂfj%l? Lté pgggbggiai c?r;éé\ﬁ&e for

r
of the invention to roposg a devi ce rac )
@P‘EF@FF'Gﬁiede%*éﬁBErfé}WEOPPB’Fﬁ Hopuasutowbnafecearatle ofrworking
¢ ihigher sperglsahan tiose oiflthei gHior artRb@ERIFIgdelicas. |t
is another aimof the invention to propose a device
for extracting electronic conponents from a cutout
waf er haltiingnatheraine ofithednvenxtienttamry pokakdetice for
il S; j . T ' r :

eRftathRly dectbRirAIPIhERts B 3 culBur WaTE BPFoIE'ct being
tHgosetad dikeridy into a peocassingsiyomdi ng i ndependent
cl ai ms, advant ageous enbodi ments being furthernore

iven by, t.he dependent .c|ai.ns. These ains are achi eved
T par ) BUF BPOThenAGe o dbe ravention JeTRGOse RE g Te!
eatrpatiagtedeftronicacornpontnwairem s eupsusivadethaligsd ghifter life

R R

el ectromagneti c transducer. Use of a linear

o ror | f L bfind BANACHIECE Y £ UEVRE shfl KB Raving the
ggare%@#?réﬂfér@,tﬁﬁoqorr iRg dndependsit daims mdveegageous

ahitsydinidifts Delri@etithgriiere eivdrd bathe e etierRIdaifisgh
wor ki ng speeds, equal or greater than those of nost of

the existing processing lines. Although it has been
suggest edihese aimes drechchietead it pacticular bl a déwc fonegtracting

net 4 LS. I
SAERRIRB STt () AN (ISR i e e
fercextsactingeieriraaicorpansants. theaneedle or needles being actuated
by a linear electromagnetic transducer.

Use of a linear electromagnetic transducer, preferably a voice coil
motor, for generating the movements of the extractor or extractors, for
example of the extraction needle, allows the extracting device to achieve
very high working speeds, equal or greater than those of most of the
existing processing lines,

Although it has been suggested in the field of extraction of
electronic components, use of electromagnetic transducers is reserved for
moving, without the need for any great accuracy, mechanical elements that
have considerable inertia due to their great mass and/or to additional
elastic elements. Yet the movements of electromagnetic transducers involve
moving very few parts that move practically without friction. Their inertia is
thus low, especially in voice coil motors in which the mobile part is an
electric coil whereas the heavier elements, especially the magnets, are
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25 have considerable inertia due to their great nass
and/or to additional elastic elenents. Yet the
novenents of el ectronmagnetic transducers involve
noving very few parts that nove practically w thout
friction. Their inertiais thus |low, especially in
voi ce coil notors in which the nobile part is an

el ectric coil whereas the heavier elenments, especially
the magnets, are 4 fixed. Electromagnetic transducers

WReﬂeE@cﬂorﬁQQne\!ﬂt e@rzalkeRThYeheral alﬁ’&'i/bic% cﬁf r‘rﬁft@rs in
t hus ca ver stron accel erati ons al

ng
\PQFE)C‘F'QEPFG ﬁ'BV-‘eﬁ%?ﬂ eq rve;sxrsv.oag accelgratiops allowing very fast
thotanents, il bermm/lanbwemtmlonﬁahh@ﬁ THeaheénﬂdé@éR/ﬁ@ethus

Spen TR st Edltuiled dubb fosmnelectomagnetic

actuador whosentast masdnmentsiereaktecilyt wansmitted to ahe @x¢ractor or
Mﬂ%@td@%h@%dn{a%bﬁﬁ ?@ﬁ?ta"i‘&@'e&%ﬁ & cﬁ%l%&&r‘ﬁ%?ﬁ L Qlso low.

g resent inventi
R '@Vﬁaalpunz'@ us,makes itrrgasaléw te sealizemextizagting devices

@Jﬁén €t avieieye Vet higlegssedsAccording to the preferred
enbodi nent of the invention, the 10 extracting device

further has nmeans enabli ng the frame hol ding the
cutout Aat@mding tocrhetpa'elferreﬁeembodm@m‘abf ph@heveritlors the

d
ERE4Cing SR AR50 ot Pk LB B g sutout
b\@tfeéfco natitedndbe harizantas plﬁne, Hbus dediecingtdoomiderablysthe free
%@é@ﬁé@&e@ﬁ‘f@@hmﬁé dduwé% BRfractify. the Figures 1 to

hows ‘a perspective view of
t he component extracti ng devi ce, associated to a

testing @heiresqritdneestiog willige baeeerHdigstcdd B means of the
i nvent i

D A T e S P,

whidhdi ng to the preferred enbodi ment of the
invention, Fig. 3 shows a front view of the conponent

extracting device according to the preferred
enbodi mefig- dfshome @ pespectne iy ofstherempaneat axtracting

HBgicexadsoeidtad tdVtReing A1RHer HEc&birdBne, according to the
preferred embodiment of the invention,

Fig. 2 shows a side view of the component extracting device
according to the preferred embodiment of the invention,

Fig. 3 shows a front view of the component extracting device
according to the preferred embodiment of the invention,

Fig. 4 shows a detail of the extracting device's head and of the
mechanism for holding the cutout wafer,

Fig. 5A to 5C illustrate the movements of the extracting device’s
needle and of the aspiration head during extraction of a chip from a cutout
wafer,
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mechani sm for hol ding the cutout wafer, 25 Fig. 5A to

5Cillustrate the noverments of the extracting device's
needl e and of the aspiration head during extraction of
a chip froma cutout wafer, 5 Fig. 6 illustrates

di agrammatically the free spa%f needed around the
poi nt of extraction according™o the preferred
enbodi ment of the invention. In its preferred

enbodi ment illustrated by Figure 1, the 5 extracting
d f |
evi gse?gr&g Gj?!f'ﬂjg‘lgrtrag%ﬁt dg rgt:ﬁmén'ﬂI%Wrﬁ%P?@e ﬁgg}ﬂ%%{round

he RARESE Pﬁgagtlgﬂ.qsﬁgrdloadp thepprederredgmhpgdiment of the
Mﬁﬁtﬁ@ut ed, for exanple testing or m cro-welding
stations. The novenents of the conveyor 1 are
preferably indexed, thus defining at its periphery a
pr edet er in itegpraferped eaibddicsnidiisisabtedhbyiFiglre 1,Ghe

%&%‘Eﬁﬁp {@&&ﬂa"@?l k(gﬁehea S, U e%‘?]}%gé 42’%'\’%90? 1.
aargfarablyt réacttia]r taeu pdrwlpﬁbrq/ceﬁta trh@umw@jcprocess:m@ stations

@épmﬂ?ﬁséﬁ‘@d}'a@éﬂ'ﬁfﬂb@lté& W%%IEQe?ﬁnércﬁ’r}@ R?Bt\ﬁgldmg

S oy e oo s | G vt kb
definésg at ¢ pmﬁn@’ymﬁpﬂedéténﬁh@e@ﬁuhﬂ%ﬂ SfclichBhs at which the
co r is occ e ui
Rl BHARs AR SoPEEar ot IRl 1 aietably
espirationdwadsaace neguladyldistabutad oretiteepeiphahi cfithe conveyor
hhem & él?o\ﬁuﬁgﬁ% %Ie‘cﬁ?ﬂim& EBHﬁﬁﬁﬂa‘rﬂg tb'Be ’Ebﬂ%ﬁc?rt%%j from one
C

servin tract e ele roni ¢ conmponen
9(%‘&?56'1"&%@“066{%@% ef; Fam g‘@sr!%qlbdﬁyh@aly é_l_s_mg||¢1élsplrat|on

headl 11 Racbees ryprleresd ieFrrRtar of 20 the guiding
nose 3 and consequently above the needle. A canera 8

permtting to check the centering, over the guiding
nose 3, Ohetdifethed kxbtions dediormbaenindg theémm\aeyoﬂ@occumed by

BB SRS T S5yl ESB K Rl Feranly sucyica
ﬁﬁd veg‘gp@l; a§thesenter of which there is a needle (not represented in
Figure 1) serving to extract the electronic components. At each step of the
conveyor 1, an aspiration head 11 finds itself precisely above the center of
the guiding nose 3 and consequently above the needle.

A camera 8 permitting to check the centering, over the guiding
nose 3, of the electronic component to extract is placed over the latter. Its
objective 80 is preferably oriented downwards and centered relative to the
guiding nose 3.

A push ring 4 placed between the objective 80 of the camera 8
and the guiding nose 3 allows the vertical movement of the aspiration
head 11 to be moved while leaving free the center of the vision field of the
camera 8. The push ring 4 enables the aspiration head 11 to be pushed
downwards by pressing on the extremities of its upper part. The
movements of the push ring 4 are generated by a voice coil motor 40
placed on a fixed plate 50 located above the aspiration heads 11 and
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25 A push ring 4 placed between the objective 80 of
the canera 8 and the guiding nose 3 allows the
vertical novenent of the aspiration head 11 to be
noved while leaving free the center of the vision
field of the canmera 8. The pQ§h ring 4 enables the
aspiration head 11 to be pushed downwards by pressing
on the extremties of its upper part. The 30 novenents
of the push ring 4 are generated by a voice coil notor

B e e e By PR By id rods to a
BTowiant > phinadshses SUGRIEE.On das fied Blate Badhere also is
al reasuring tbixld#&Fdewmg'thesiifpl@tméntﬂlif ’tfﬁ‘ég?véiicléi@_il motor 40,
t a uning rule al | owi ng

Brd GresnbeBle Fohd o dn B Ik Perifrdao”  and
consequently of the push ring 4, to be UEﬁsured. 5 The

t out 3 .
ouL OUt uhc 08 WRBE FRSEBRkser B BBy plocronic
COMRANGREs g hrbie exieaggrdisteldripdts Bamedbetveeen the guiding

avpé Badn @ thd agsirdtioRheadt Ybplaakey b(rja&tﬁ o(pigg gﬁgg&}eg%@h@at

t hat I || 'o t tp, be di ace
ﬁgﬁ%naIéqavggn%ntg%sb%&ﬂ%@éﬁh?ﬂ@?ﬂﬁﬁ'ydevi ce according to

the 10 preferred enbodi nent of the invention are

i1l ust D icl Ry e.. Figur. 2 and 3.
" AT AL BB L9408 B o the
peetareett embadineng afédieginaestiohearsdltestsatarbint mare detail by the
FIgﬁﬂBS‘QSqrﬂf‘&aBérrgteEiaﬁggHaﬁﬁtioﬁe%o tﬁEFcBﬁttrg{gg,l HW¥same reference

functionjng of t entive extracting ce are
AUEHSTB AP TTGE A saMa HlaheTt PEMERAREE aldhe figures. The

strutackiamd fin@l@hyaf theCihivBAtile @@ clingCdé\dtd are described
FRTASERP G165 ARk e REAh B i o
futmiti semingndestoriveeteral be alreoskibgg in théd et will hbevever

j r oni 0 t
L e
paplicahlettedine extrantian ofiany@thestyes of elactenicgbmpanents
;?F@sewséa s Wy aferbr H%%Jffé’rﬁb?dﬁﬁ:tn%“ét Ie%?t eﬁli%gaﬂ?ﬁr

l j | s ort 25 on the“to {
ne %ﬁ@ﬁﬂ{gﬂ%@oces&p or example to the ext?actmn of LLPs from a cutout

leadframe,

The cylindrical support 25 on the top of which the guiding nose 3
is located is fastened on the reference surface 6 of the extracting device.
On this reference surface 6 are also fastened the other processing stations
(not represented) located around the circular conveyor 1. An extension
tube 23 is held inside the cylindrical support 25 by two ball bearing
bushings 251, 252 allowing it to slide vertically. A support 21 carrying the
needle 2 for extracting the chips is fastened to the top of the extension
tube 23, The extremity of the needle 2 can issue from the center of the
guiding nose 3 through an opening that also serves to let through air for
the aspiration and blowing of the flexible film.
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iIs located is fastened on the reference surface 6 of
the extracting device. On this reference surface 6
are al so fastened the other processing stations (not
represented) | ocated around the circul ar conveyor 1.
An extension 25 tube 23 is heHd inside the cylindrica
support 25 by two ball bearing bushings 251, 252
allowing it to slide vertically. A support 21 carrying
the needle 2 for extracting the chips is fastened to

the top gheldi®eRRibARELRD3 é*t*éﬁudg%ovﬂ_rh‘\ﬁ/a?% gﬁg’ub% ﬁf l;]egerence

the needle 2 can,issue fromthe center o _Tgui di

fucface QW%‘%IgW%éFrh Mé%sﬁ@n@%a@ aMebiledlats z?-o'tﬁéf connected to
the engibil @icoil 2o of3Dvbire @sinnbads 20, and bl owi ng of the
flexible film 7 The extension tube 23 extends

downwar ds through the reference surface 6 under which

it is faYoireeit matonpaid eleptramea@etic traekducasndededmobile

L8 EOECOP B R il SelOAER BELd T8y e when
ArfoEeHopinjected pgpithegngbilgicoilpthe tattemissubigniedito a force
i st bl e M Gl
P TR oM et dPReG NI, dapERazAsn byiial I o da bafl bearing
théde busleinigs, aihdganahsk ngvel atcmbg aoM@ar Bxé. m'tdk:)rc?ijﬁg to the

. e . Lal kS or.1n a .
BhefstaPbl R AR B BBy R st by
theball kearing hoshings 25 1t 352 veth aheeéd ef thd pani2adi capable of

_ ; . ! ot L et T

idhgn! g SRbpRE ?‘%5—‘ fndet A Aefel it Jitfae b Hnd U
Pﬁ%"%tm@%@e é*é%iﬁ plade Zst%rPEﬂ FRtatindan adapt ed hol e

under the reference surface 6 and thus preventing the
nmobile p not

te 22 frpmrotating., The voice coil r, 20
control | J{ﬁa VoIt %6@?&9{' 26610%[1?@“%&596"01%'“9”5%0%@]‘? needle
adsastviel| eb ¢he lementnentrexttedehetatozare adhamtbggeonsisifastened

| I rt S
L T e T
E3cAaped, o raxaan etsaiaved elusd reeingr dteerefatanceusuiriace Gfor the
Koy pl & (bt YeplélehtédRThelRSi&S or DtFis '

g%)t gr] 28( [ Fﬂcgrgef er a?%l Bgeld gdgﬂ %?%tgtr-%tﬁé\ﬁ}b%a%_w bla(_:Ed >
1hihscdiselacemsants of itsghppile &gil| 2080acek @lengiaorrytisal axis. The
glctiic térnaixiats 200hef the mobile coil 201 are connected to a power
source controlled by the device's control system (not represented). The
control system can thus control the upward or downward movements of
the mobile coil 201, and consequently of the needle 2, by having an electric
current with a determined direction and intensity circulate in the mobile

coil 201.

The displacements of the mobile plate 22, and consequently of
the needle 2, are measured by a measuring rule 29 and the information
provided is processed by the control system.

The lower extremity of the extension tube 23 is connected by a
conduit 230 to a pneumatic system (not represented) that is also controlled
by the device’s control system. The pneumatic system can aspirate and/or
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20 electric termnals 200 of the nobile coil 201 are
connected to a power source controlled by the
device's control system (not represented). The

control systemcan thus control the upward or downward
novenents of the nobile coil 201, and consequently of
the needle 2, by having an electric current with a
determined direction and intensity circulate in the
nobil e 25 coil 201. The di spl acenents of the nobile

@JI@\F\lea:rz@hr&I% S0 SRR Yuloé 23ttﬂ%t ‘ikeﬁﬁéﬁ a? ’ltsahr er extremity,

M’Efﬂ [3‘58 SPi’P&' ﬁiéébn%ﬁﬂ% 2¢ Hx @léWag;@%?gw fnﬁ@weémmssure

ewttosenideywill behexptaihedsfiupthdrube odBca s tI@NPE GeP@rdadiin the
?ﬁlﬁﬁ@g&% 30 to a pneumatic system (not repr esent ed)

" controlled by the device's control
system The pneunmatic system can aspirate and/or 8

bl ow ai rThErégp%tlbrﬁehgéﬁseP‘F'%h% g&térﬁ H}gf‘){r%ﬁ%eatln

ItS u er t unaer
&Hﬁgpzaniﬁ are h e%iclamhablrhﬁacsrngab@slynggéarf@stmmt,hm

\e!bt’cﬂenlili@y ef nhélamﬁ@. 1f016f e cﬂ?@JE@WcéﬁFe)FJPU‘ISaH@ |ﬁ?<5‘§\ﬂ'ﬂ€l"??hey can
t he nos on

%H%ﬁh‘?%ﬁ g iﬁrpé%%ﬂ it é@(@y%o ﬁheéonaﬂéor 1
heddheyubadt paeariongf theshsmwtldﬁ hfe@dt Enkdldsahkehatter in its high

BRI & sftioniG 26 MRt 12] oo phF ey ok B e gspisation
Ieadebﬂ detane‘anes ﬂaasémgh possion hy Imumw@yﬂre apwand dispdacement
%H’Fﬂﬁé a@ﬁfrbﬂ%?aoné)af Weﬂ?@ ﬂdgﬁilh@rﬂ@ﬁ'@ﬂtﬂz e@ératbﬁfccinnses a

stoppi.n

E’F%@Eéﬁégtﬁh@ aﬂa 'nadntaogértr%?&no%pgr%mmﬁg preyided in the arm

detcfrihenemvielybs 1hilals prsiehitiony the AdpTrdtion hehd 1PHBRS rotating.
di spl acenent of the aspiration head 11. The stopping

el enent 112 preferably conprises a pin 113 capabl e of
sl i di ng Thepusbrrireg daitiwgthepaspination dreiaded! lotatéd aboie the

églcghg rﬂ?sr g%ﬂérf ?é%en"d it %Me%\’@@k&l%g%@hﬁz %ﬁ g r{r/\\?b i% plate 41
Hopedvithritheemgbile quc%ﬁbaf alb@ve:qerr@:l p@itdr A9. Thos pirs42 is
h@ld:lmss Qﬁfﬂl bédring bUSRMRLS 2 dadténad RIMtHefiked 1 8RPES 8nd in

evhich it can slide vertically. A spring 43 placed between the fixed plate 50
and the mobile plate 41, preferably around the pin 42, holds the push ring
4 upwards, resting against the fixed plate 50. In this position, the push ring
4 is not in contact with the aspiration head 11 located under it and the
conveyor 1 can be advanced by one step in order to present a new
aspiration head 11 under the push ring 4.

The terminals 400 of the mobile coil 401 of the voice coil motor
40 are connected to a power source (not represented) preferably controlled
by the device’s control system. The movements of the mobile coil 401, and
consequently of the push ring 4, are thus controlled by the control system
that can in particular lower the mobile plate 41 against the force of the
spring 43 by having a current with appropriate direction circulate through
the mobile coil 401. The push ring 4, when lowered, drives in its movement
the aspiration head 11 situated under it by pushing on the extremities of its
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united with the nobile coil 401 of the voice coi

nmotor 40. The pin 42 is held in a ball bearing
bushi ng 52 fastened on the fixed plate 50 and in
which it can slide vertically. A spring 43 placed
between the fixed plate 50 20 and the nobile plate 41
preferably around the pin 42, "holds the push ring 4
upwar ds, resting against the fixed plate 50. In this
position, the push ring 4 is not in contact with the

@Weﬁ' Haire '?1 ) el@n%r@er't@%ﬁo?@ a‘r‘ngqﬁ{désﬁ réa%'ﬂéj r&tiRiort Qﬂ\éeﬁi&ﬁ ring 4

can. be adv .one ste present
FRPriseS pr i B STHURY 132 biefEnG e faskaned Fagha Tixes Finge 50
(Bgored).s 400 of the nobile coil 401 of the voice coil
notor 40 are connected to a power source (not
represented) preferably controlled by the device's
control $hetreovermkratnoltmentabibd plate dtodriel prefeidbly@deasured

ﬁg% n@%?ﬁrgﬂg‘%m%?% tﬁﬁ-:-l Béltcéq:i@rélgetcﬁareaé?octegi'ésd by the control

ntr ol COﬂ
pysteme tinys all @\Mérﬁg the lagsr Bé)qilt%ﬁ eontrobghths maveméniscs the

plsh R Ph a9Rr iHGefotelyf ﬂ@/bsﬁﬁra?h&ﬁlhéﬁﬂﬁ Witdbted under the
0 r| te dir ion,circulate through the nob
Bﬁ?h 1% gflh%vepﬁ%%gwqagmo n lowered, drives i n its
nmovenent the aspiration head 11 situat ed under it by
ushi n [ j er. part 110
or dor to e Eg St} CE MR el & G BRY ol i Theg
mbjayéwsraqsgsvrserﬁed dewvawattsgpboveathrig hidigg 5®se s toppedite the

|
Pl ASGRd i iy o ST ) U ey
H%%@ﬂ?'r‘?\ op headsb! Baingeeraay §nmjeﬂéanbcrcémpﬂ%mdoaway

fnom hie @Qﬂﬂh@ né%ss e[hustﬂﬁelém@]' el énhﬁhé é\él’héfa 8 that can

B Fler Bt e Rl S5 ahetiuish ino & T petinsef the
naxt chipstio extnactdpcateaven tthe g;wdmgwgoms,eTBe fiehe of the camera

t
BT S B o
Hhe avidj nﬁd’!ﬂé?eﬁ byspesenyeyorel. openi ng 45 of the push

ring 4. During the novenents of the conveyor 1, the

' hegd,11 havi ng renpved an el ec roni_c_chi
?gphgsgth%?ﬁ ShGws h cross section a detail of the guiding ngse 3on

which the cutout wafer 9 is located. The cutout wafer 9 is glued on the
elastic membrane 90 that is stretched on a frame (not represented). The
cutout wafer 9 is positioned so that the next electronic chip to extract 91 is
placed at the center of the guiding nose 3. The guiding nose 3 comprises
nozzles 30 connected to the extension tube 23 and distributed around the
needle 2 through which air can be aspirated in order to firmly pin the
elastic membrane 90 against the upper surface of the guiding nose 3.
Preferably, these nozzles 30 can also insufflate air in order to make easier
the displacement of the wafer 9 during the centering of the electronic chip
to extract 91.

Once it has been centered, the electronic chip to extract 91 is
situated precisely above the needle 2. The main steps of the extraction of
the chip 91 are illustrated by the Figures 5A to 5B. In a first step, the
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fromthe guiding nose 3, thus freeing the field of the
canera 8 that can then film through the opening 45
of the push ring 4, the position of the 15 next chip
to extract |ocated on the guiding nose 3. The field of
the camera 8 is then occupi egpagain by the new
aspiration head 11 presented above the guiding nose 3
by the conveyor 1. Figure 4 shows in cross section a
detail of the guiding nose 3 on which the cutout

o oW e8P coMR AP sontaveirth Hhe i 1.
astic . .
TRe G S EhE dspTaviAD heafl 3heshipias alr i opde ta Baktithe chip
84 thinatighledr vecturel Tleé neeidte 2iHne the &sgiiratedn gﬁa'usn are then

: t e.qul Al Rose. .
0aRaasuhiaReaaa), Syl e RbRRE AR AR rgmaying it
orrdaly iom ibe elastanmembraneA. dheapenfact synehrowigationdf the
MSRHEENIG CtheétheedlRM ﬁd"i‘ffpﬂg%aésgﬁir.dﬂ?)rp{wﬁgﬂ 119 UeR¥portant

in the 25 el agtl C )rane agai nst_the upper i
Ecaﬁbfcsué ity aad GaPRFHCIbibE of the mxgrastign. |t isasbirved optimally
nhaaketo tﬁﬁe Q}g‘_ﬂnﬂiltﬁypof lﬁlﬁ?‘f’rﬁéﬂ{r&g@idr}: Epegégﬁyéiﬁe {EBEemotor and
r e di.spl acement o

85 sime g ear oG ralecate ittt elgmsn A Bt ladepamasses
are biasildreen centered, the electronic chip to extract
91 is 30 situated precisely above the needle 2. The

mai n steps of the extraction of the chip 91 are
i || ust r aPedingyexthactipytheselsatronicehips next 1o the chipp extract

D g8 Wepburfag s MBIeGidMhg kP 3 BiRr the
2CHPn AT bR aic4Pitatedchy Tt Bozzies 30, THRESP rEYRoNeRd A is then
céised tSthehnaxjg’mmiwhuﬁcnwt ! heddie ZTEQd{_!\%ri&ti %@éiﬂi.gllﬂ;e chip 91 is

' [ e.then ,rais [ aneou
PR F@inoRRAPORee efubHidmbidhe S BrEreLRS Fondrs ot
pasitionl. Mef qasveyhe 1edansthien advenicertsy 60e sféreirplertﬂecto transport
SH EPOL 8 hE et ph Oess R RARRIT 6] ehaiplie e P?lref‘i' fdSration.

is

qual ity and reproducibility of the extraction.

achi eYedA@@r!é&h@k’créd‘Bﬁﬁkéf hA élé@ltréﬁﬁ{@"ﬁ;ﬂigy\gﬁﬁptﬁcgﬁscgnveyor
TG 80 s P TSP AR R o e S he e Hlte
bediemtonpssest a new chip to extract to the center of the guiding nose 3.
During the displacements of the cutout wafer 9, air is preferably blown by
the nozzles 30, thus facilitating the sliding of the membrane 90 on the
surface of the guiding nose 3. In a first movement, the wafer 9 is displaced
without visual control so as to move the next chip to extract closer to the
center of the guiding nose 3. The true position of the next chip to extract is
filmed by the camera 8 when its objective 80 is free from any aspiration
head 11. The data are transmitted to the control system that calculates the
necessary corrections in order for the chip to be perfectly centered. The
position of the wafer 9 is then corrected according to the instructions of
the control system during the last instants of the movement of the
conveyor 1, The nozzles 30 of the guiding nose 3 hen aspirates air in order
to pin the elastic membrane 90 against the surface of the guiding nose 3.
The next chip can then be extracted from the cutout wafer 9.
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10 are simlar. During extraction, the electronic
chips next to the chip to extract 91 renmain pinned
agai nst the surface of the guiding nose 3, under the
action of the air aspirated by the nozzles 30. The
aspiration head 11 is then raksed to the maxi num
whilst the needle 2 is Iowered again. The chip 91 is
15 then renmoved fromthe elastic nenbrane 90 that
returns to its initial position. The conveyor 1 can
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c |
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§n<PT<9rr¥@ o eha neadie arf@r%t@ﬁtlngeelest!ipﬂm'm atlaws extracting
@IQM&ENO fltfes@es'i néd vthdde' ee@‘é%ﬂﬁmlenf ’ﬂ@ b\éﬂilﬁ‘éctﬁl 1niiegr::'n:ed

oo gt Bsﬁﬁ%ta%ﬁgﬁvzfééfw B UP HovBis Gt theriaties. The chips
gain dhus) beoz;&r&tea‘ lbreictlyefromsthd cuntooft wakerieelsy thdicpniponent-
Bpladsi ﬁéo%%‘ﬂeﬂéb?fg@ﬁ%ﬁioaﬂ%g@ﬁiﬁ thief 8 ShE fBilowing
OFAERSAING ﬁatlpos.tﬂ’ﬁwsm iBlg 3y irgermiediary drandpatréingt he
BRGRSHARY. corrections in order for the chip to be

perfectly centered. The position of the wafer 9 is
then corrected according to the instructions of 30 the

control Fhe tchipsthriel Imgweher @ﬁéralwmeaﬁntlaﬁge series on

TRAEPEe relaubel afeE d ehyigos JhroriRF dofia thedhipsta ke
ektarsttad fromb the cututayafers®, thedatterfraust lnd capablgudfdbeing

Téc%d fr -F[Eﬁ/ %ﬂe"?ﬁﬁﬂ Jﬁ‘é&ré’&lﬁ%?ﬁﬁg rgﬁﬂme}tnSast

e novin

eauﬁlutﬁat}aﬁ wafer's gpmster- Tbis cqm:ttrcw g Makes ldéffif@étill‘én@t
&ﬁéowl@lep@ﬁ@ p'Ié@Sg bfdheldi@rfl@dtRedde” dhaer ¢ ? Bfmponent-

nment ., of e.lnvention iIs very
BB 1 o Ve e Par HAAr PR6 CHear FonRYUPT T ipsesarms
¢0idre 20de|y 4@ty farhfesm itotentercan be subj ect ed

The X-Y plate (not represented) of the device according to the
preferred embodiment of the invention, which holds the cutout wafer 9
between the guiding nose 3 and the aspiration head 11, thus preferably
comprises an actuator allowing the cutout wafer to be turned in the
horizontal plane. In this way, for example, the electronic chips situated in
the half of the wafer closest to the conveyor’s center can be extracted first,
the wafer being then turned by 180° to allow the chips from the other half
of the wafer to be extracted without the frame having to be moved closer
to the center of the conveyor 1.

The reduced space requirement around the point of extraction
achieved thanks to the rotation of the cutout wafer 9 is illustrated in Figure



10

15

20

25

30

5 to very strong accel erations, thus allow ng repeated
nmovenents at very high speeds, particularly over
short distances. Use of such actuators for the
notorization of a needle 2 for extracting electronic
chi ps allows extracting devi?fs to be designed whose
speed is sufficient to be directly integrated into
aut omat ed processing |lines wthout slow ng down the
latter. The chips 10 can thus be extracted directly

BrORchh oA S dia h“n@r’i‘la;?icl%{e\ﬁlr\‘?oﬁpﬂiﬁ?é?&@ﬂ? ’thﬁ@e@&%sa&galj%ing to

of the,.conyeyqgr T.hat will al so transport them onto D
fiae |P6w‘eﬁge<¥ 6 meny %\Jttétq iwentionud hg\woryengr A the device is
andi RutEdichveybr Hasiy thirg-tved dighett positiens Anbiscatsequently

e | | roduced, i,n l arge series 1 .
SR EhaEh Rl YRt HRFWALTS saftadiertdapicRes 11 at it
akriphleey.chi ps to be extracted fromthe cutout wafer 9,
the latter nust be capable of being displaced freely
around the point of extraction, within a radius at
| east efhaicuieut wafepcglugdien itbe elastirmembyanerd, it held on

btk 20 s 1l bl el 5 i
5% fiat BeS5Re) and ane P dhe csbirsRoR heatisat | ebiegenveyor
1. Masr?inag e thé@ispasitiendllystvated diagrémonatideilycerrigure 6, the
- evi . .
ol GO PBSAEN Aol iy Bfve devic
rem@fisesan agiuator{obdseprescoteditapshie of suriisgvbenframe 99,
gHHHoPde HASRLY tRECutHG: RBPEF 8L "I‘Saegﬁﬂélhoﬂ%?ﬁgal plane. In a

Rttt Puelt i the s BRIrpD I RPs HEUAET ohe balf &t thRguBoU? wafer 9
_t:llm'rsest\tr]@ytgue}‘gn\%yt@mlcenftémmfémw@al flf?ﬁffmﬁesjg i4a&hef turned

n e o) wa I 0ses K e canveyor .
b0 1807 S te Fs F ShE T Sbuf witer bski dar o RSB bs f extract is
theméditeyutrssituatesl ¢loser teethehigrstel odrthehmnyeler 1h@his, only

; . ;

flie DB irdd sREIaBd TR ERE fralf of e waltér b RBSTRY i center
of thesopeeNriel Mysdbe canphle efdinatsanaht kyeptheceoter of the

gmcnﬁ?tﬁ@@_ achi eved thanks to the rotation of the
cutout wafer 9 is illustrated in Figure 12

The perimeter in which, according to this method, the frame 99
must be capable of being displaced by the X-Y plate (not represented) is
indicated by the outline 98. It is clearly visible in Figure 6 that thanks to this
rotation, the guiding nose can be placed considerably closer to the center
of the conveyor, allowing all the chips of the wafer 9 to be extracted
directly by the component-holders 11 of the conveyor 1, without the latter
having to be placed too far from the center of the conveyor 1.

The one skilled in the art will understand that this method for
rotating the cutout wafer 9 can also be adapted to any other prior art
extraction system in order to reduce the free space necessary around the
point of extraction of the electronic chips.
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devi ce according to the preferred enbodi nent of the

i nvention. The conveyor 1 of the device is a circular
conveyor having thirty-two discrete positions and
consequently thirty-two poteﬁ%lal | ocati ons and
thirty-two conponent-hol ders its 5 periphery.
The cutout wafer 9, glued on the elastic nenbrane 90,
is held on the frame 99. The frame 99 is placed

hOf i zont ﬁidwe@fm@ﬁé‘r SHBRVOHh &Y THE sﬂ&%%édé%ary for dlspl?]cmg the
resen% and $ ﬁ of .the asgiratlon heads™ 11 é ?
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mrafahtpqahl@nmfaﬁ@&wmwasafmmé a‘eqcmmlw khyHidhecguicling nose.
wafer 9, by 1800 in the horizontal plane. In a first

st ep, onI the electronic chips situated in the half
of the clbg@xtipsting deviee geeyding e flae palaryed egnbodiment of

cha@imrermcm @estrfpasbseé suﬁ@l@ e‘mmlo‘?ﬁneédlbhmstthw driléularly

{
et e RRfrartn Fectaeicstmianeitsyrvistmall igs, The one
skliladtladhelamsmn|Itfmw@mmsilgmmfersmmahennﬂzenﬂmdewce
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o8) e 4828 e AR DDLU R ol 0P
t%’g@&é'éﬁl'f@bﬁeb@’ﬁﬁ@d@rought over the center of the
gui di ng nose. 20 The perineter in which, according to

di spl acetiBPNEnklEdTBHae argWil aFephubstas thal the extraction
neddadedebyles lkandss femac&& within ﬂ\@fr%c’mé\)g]oovk @_rfg_h@ ihvention,
2tviashebdfbe DR OHUR SdBeiy Ty dPe e dNicsiqtdonent to

extrapeogbal the cutalt W\mfeig Thiel exthactohiop extrfactdrs caaffer example

Qm%?m@)grféﬁ gd gﬁ %5 e*:emclg.hwe%ggpﬁﬁﬂawﬁsﬁ

pPRBSInend WV %&e qrw&mwﬁtmowenmawd@m amagerﬁurmg
eRgadibhl ed in the art will understand that this

method for rotating the cutout wafer 9 can al so be
adapted to any other prior art extraction systemin

order toThedntactihg deviee spardimete sisapyefreeddnibediment of

the invention comprises a circular conveyor. It is however conceivable to
design other shapes of conveyors such as linear conveyors for example.
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Figure 6 further shows that the space necessary for

di spl acing the cutout wafer 9a round the guiding nose

generally prevents use of all the defined |ocations

around the conveyor. In orderyjo avoid finding itself

i nside the perineter 98, the next processing station

100 must be placed 5 several |ocations further away

fromthat occupied by the guiding nose. The extracting

devi ce according to the preggiipggd enbodi nent of the

i nvention conprises a single extraction needle. It is

thus particularly suited for extracting el ectronic

componen s o VEery snma ne, skill in the,

o ThowpsEekeRysindadiieashind Atiraciar et rijaciing

dtezitmid@omrtmﬂadﬁﬁtfmdnt a cotopt Waders () ectrdranterileesin that
; [

g B9 AP RREALRort) B e oY b7 bl B R e

treassdueera@®on needl e or needl es can be repl aced,

vvithinthefrarrevvork of the invention, by any other
type of e extract pushing th el ectroni.c

conponen¢- to eXICeacq m.l}pt(lge esed b daiMasdif attaast one

extreatdrdseing axexmatioon neadld (). exanpl e conprise an
upper part adapted specifically to a particular type

of conmponent whose formit espouses in order to avoid
any danmede devitg aceardingttoorne dhehexrrecadingglaiens, said linear

8RRt néﬁct%sﬂﬁ@é@ﬁéﬁ%ﬁ%&@c'B‘?Inrtno%rf the

I nventi on conprises a Cir ar conveyor. i s however
concei vabl e to design other shapes of conveyors such

as |ineag, COD&@M@ra%céﬂianR@'mﬁ@oflHe@r@té'Gin -clds, @Smprlsmg

R T T ?%ﬁfrgrﬁa%%ﬁ%&n%ﬁa? %

phaatity ef suerssive phatessisa stations €830). one extractor (2)
is actuated by a linear electromagnetic 5 transducer
(20).
5. Device according to the preceding claim, said conveyor (1)

comprising at least one aspiration head (11) for removing and holding said
electronic components (91).

6. Device according to one of the claims 4 or 5, said conveyor
(1) being a circular conveyor with indexed movement, said successive
processing stations (100) being placed at the periphery of said circular
conveyor (1).

7.  Device according to one of the claims 4 to 6, comprising a
pushing element (4) for controlling the vertical movements of said at least
one aspiration head (11) during removal of said electronic components (91).

8. Device according to the preceding claim, said pushing
element (4) being actuated by a second linear electromagnetic transducer
(40).
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2. Device according to the preceding claim said at

| east one extractor being an extraction needle (2).
3. Device according to one of the preceding cl ai s,
said linear electromagnetic transducer being a voice
coil nmotor (20). 10 4. Device1§ccording to one of the
precedi ng clainms, conprising a conveyor (1) for
transporting said el ectronic conmponents (91) to a
plurality of successive processing stations (100). 5.

Devi ce agcor g t HeCcal ' e 1 I
f("—QﬁS corrrgj'ri spﬁg&gt%cégfp _Bone a_s%%r%? ?ﬁo%rk lﬁz@dg?@%@éﬁﬁglmear

KRAGIRAHC ARANSAHGER BENT a yolesalt mwiter éhponent s
(91). 6. Device according to one of the clains 4 or 5,
said con 0 1)_bei ci rcul conve ith .
i ndexed \%eh@ﬁﬁcfe)as,cﬁ?@]'g@%@e%@? Qg%hﬁfg%@gf{%wsf%pgﬁ@g a
cade)ya ¥8) fog qoindod tingtthehzosiidon pfeaid efectainic comparant to

' 7 ' ' i .

EFOSEYEID (1P At (BELER BRESENH ARk bF AR Piclfapove s
poshing ¢|ieﬁgeft1ﬂé)-verti cal nmovenents of said at | east
one aspiration head (11) during renoval of said
el ectroni? C onents (91). 8. Device according to the .
precedi ngTcl HeMiceagcar Ugﬁioné‘e RIesReEg gb@)mb@!%gcontrol being

petfortrad dyriagtbeandvemeerrofebasd toov@aigt).c transducer
25 (40). 15 9. Device according to the preceding

claim said second linear electromgnetic transducer
bei ng a ¥2i cPevigelacnotding(tetyne v th&precedingedaidisygotrprising

; Iy iy 8) for
RS t R ool e RS R Pl nponent

to 5 extract (91), said canera (8) being placed nore
or |ess yBrtieahby feP@¥eratéing clBEEBhIOchpBBRBht @) from a

Al 18 AR i S5 By means

obat éyast o) extractor actuated by an electromagnetic transducer.

14. Method according to the preceding claim, said extractor
being an extraction needle (2).

15. Method according to one of the claims 13 or 14, said

extraction comprising the following steps:

lowering an aspiration head (11) situated above an
electronic component (91) to be extracted from said cutout wafer (9) until
said aspiration head (11) comes into contact with said electronic
component to extract (91),

holding by air aspiration said electronic component to
extract (91) against said aspiration head (11),

simultaneously raising said at least one needle (2) and said
aspiration head (11),

lowering said at least one needle (2) to its initial position
and simultaneously raising the aspiration head (11).



12. Device according to one of the preceding clains,
conprising 10 an actuator for horizontally rotating
said cutout wafer (9). 13. Method for extracting

el ectroni c conponents (91) froma cutout wafer (9),

characterized in that said exﬁéactlon is effected by
nmeans of at |east one extractor actuated by an

el ectromagneti ¢ transducer. 14. Method according to

the preceding claim said extractor 15 being an

extracti g, nRMh%d(e?acor&ﬁ Mfﬂ@ﬂr@c%@?ﬁ%'c%ﬁ PuRthE, O

th | 13 , t t t
FOMREIAT SSTERET TPLAIRS g BuBWaler W noad (11)

situated above an el ectronic conponent (91) to be

extracted,fr c ut waf er unt.i 0 id.
aspirat i i% E cc&%‘g@ ophe 883%‘8&3'6&‘% }152955'8 said
és@cahomheadc&iﬁﬁ) ey aswcteddota ¢(Onyeydrd1)li ng by air
aspiration said electronic conponent to extract (91)
agai nst said aspiration head (11), sinultaneously
raising said at | east one needle (2) and said 25
aspiration head (11), lowering said at |east one
needle (2) to its initial position and sinultaneously
rai sing the aspiration head (11). 16 16. Met hod
according to the preceding claim further conprising
a step of rotating said cutout wafer (9). 17. Method
according to one of the clainms 15 or 16, said
aspiration head (11) being associated to a conveyor
(1). 5



