WO 2010/ 089275PCT/ EP2010/ 051179 1 Method and device for filling carrier
tapes with electronic conponents Field of the invention The
present iwoento@mrsoncerns a nethod for filling carrier peappaotiosh79

el ectroni c conponents, and a correspondi ng device. Description of related
art 5During their manufacture, their conditioning or before being
integrated into a printed circuit, electtonic conponents, for exanple
sem conductor chips, generally undergo a series of operations such as

el ectric tests, during which they are tested and otherw se processed on a
test and productmethbdnend ftkivité fot FilingnddriRirtapdsonitieelecthenid ectronic
10 conponents are thus transferred from one processing station to anot her
by a conveyor, which can be for exa‘l"ﬂm@qr]%tgr or circular.

Circul ar conveyors, such as turrets, are designed for transporting
conponents of small size, and particularly el ectronic conponents, between
plurality dieldrafcthesinngntipat i ons pl aced at the periphery of the revol ving
15 turret. These turrets are often used for testing and conditioning

el ectroni c conponents, as nentioned above. An exanple of test |ine
conprising one tur8€ Riggent invension sonserny aceethagyfart illingrearrier §arReS osed
i n WD2004/ QERR%Yectronic compo¥nit, 464 & @re&pdhdihg delicea circular turretl
can take a plurality of indexed positions. Several regularly spaced

| ocations of processing stations 20 2 are defined around the turret, each
of which | Degeriptiahl of edatepl & by a processing station perform ng one or
several operations on the electric conponents presented to it. In certain
cases, a processing station can occupy several |ocations. Al the
processing st ati on®ysing theiansamdfachereh dheisiconditio pieof @f betoreyasingof

successi ve jQpeyratdPito & PFiRtéd crtdikiectronic components, for example
semiconductor chips, generally undergo a series of operations such as
electric tests, during which they are tested and otherwise processed on a

test and production line that is often entirely automated. The electronic
10 components are thus transferred from one processing station to another by
a conveyor, which can be for example linear or circular.

Circular conveyors, such as turrets, are designed for transporting
components of small size, and particularly electronic components, between
a plurality of processing stations placed at the periphery of the revolving
15 turret. These turrets are often used for testing and conditioning electronic
components, as mentioned above. An example of test line comprising one
turret and a plurality of processing stations is disclosed in W02004/052069.

With reference to Fig. 1, a circular turret1 can take a plurality of

indexed positions. Several regularly spaced locations of processing stations

20 2 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 stations placed around the
barrel thus perform a cycle of successive operations, such as visual,

25 mechanical and electric tests, that the component conveyed on the turret
undergo. The turret 1 is equipped with component holders serving to
remove or receive the components from the different processing stations,



25 nechanical and electric tests, that the conponent conveyed on the turret
undergo. The turret 1 is equi pped with conponent hol ders serving to renove
or recei weotbm/saavponents fromthe different processi ngpretraronds1179%\0

2010/ 089275PCT/ EP2010/ 051179 2 to hold themduring the turret's novenent
and, if necessary, to present themto the follow ng processing station.

I n nost cases, the conponent-hol ders conprise a pick-up nozzle taking and
hol di ng the el ectroni c conponents through air-vacuum 5The different
processing stations, including the tape filling station, are advantageously

fastened i RoshdrEcthend dlipiply e RIrpatIimdvemaht £4d, lif néb&ssapsitbipgras@it each
processi ng rs1tat1;0ﬂhr<?llgt|ve to the turéﬁt 1 is precisely determ ned. The
processed &l'EFY QRN TRIEMYUMERIQCSIAINGPIAEPE: for exanpl e 10 tested by the

automati c processing line are deposited by the turret 1 onto an out put
station. Conponent | [ € |y, ' onto
anot her output. st all BReesey SHE BhpdHerARbicet EoipkRs /R RRAS hAle

aut omat i on taking aed heddingothsdelecty oniocarapenentcthronioh aisvpedenm s packaged
on a flexible tape support with 15 longitudinally spaced pockets that
correspaond to the sjizes_and the shapes of the el ectroni c conponents.
Packagi my tapes can ﬁé\f‘@%rﬁ'a’ém?ﬁecs@ngé’ﬁ@’%‘ﬂn&dBdHﬁi)'/”%éh%éﬂ% g1y coiled
in L eel s f@t’sawm@, tacﬁxa@ﬁageouﬂydtaﬁ_@h'ed[in @ﬁfbdméﬁf]&h%@ta:r@lﬂln%\ﬁthé ﬁutonati C
machi nery. ,Sone .testing.and processing |lines are thus ed with an

out put st atPBRtndredrailon i Barestsingstatiimesiaive bR st sy Al
the tests qretibelydidtbemémed.pr ocessing stations into the pockets of a tape.
It is often desirable to inspect the el ectronic conponents after their
insertion in the tape. This allows for exanple detection of defective
conponents, such adhedmesasedsclapirenica®mpenaptwpidpwers fonaxamplave 25

not beerp MpekRd BPTHEsUtYmafit pMBLERIRY Bndlatéldepasied byl fHROufet HoRed over
in the pockets, or congonﬁgt s havi ng ot her def ect%% undet ect ed by the other
brocess! ng 2 QURISTTRORcRBUIRANEIL TRIECHRE) dHFied the St el ¥iki ng
defective cepmaitedtentoudndthemduiput sktioraod intocsltiayng a carrier tape that
contains only defect-free conponents.
It is a common practice in automation of electronic products, to
have electronic components packaged on a flexible tape support with
15 longitudinally spaced pockets that correspond to the sizes and the shapes
of the electronic components. Packaging tapes can have indefinite length
and may be conveniently coiled in reels for compact storage, protection,
and interoperation with automatic machinery. Some testing and processing
lines are thus equipped with an output station that drops the electronic
20 components having passed all the tests on the different processing stations
into the pockets of a tape.

It is often desirable to inspect the electronic components after
their insertion in the tape. This allows for example detection of defective
components, such as components which do not work properly, which have

25 not been marked correctly, or which are misaligned, tilted or turned over in
the pockets, or components having other defects undetected by the other
processing stations. A removing device may then be used for picking
defective components out from the tape, and producing a carrier tape that
contains only defect-free components.



WO 2010/ 089275PCT/ EP2010/ 051179 3 However, this selective renova
of defective conponents produces a tape having gaps, i.e., enpty pockets
from whi cvocompspest s have been renoved. This is often podarkedbbaye si nce
t he nunber of components in such a carrier tape becones difficult to be
recorded, and 5 since it nmakes automatic processing of the tape by another
machi ne, for exanple by a pick-and-place device, nmuch nore difficult.
US5974903 describes a nethod and an apparatus for visual inspection of
integrated circuits contained within a carrier tape. In this device,

defective integrat ebwévarutiis salektivanreddval bf Rlefeei drormpopeatat or. 10 This
I'S an expensli

. sl d t edi sol ut | ich introd ity risk
ue ot he HaHtkes p e daInoSER oy atbetbotke B com SPIe R mEr et | g
sem conducthavediggrsreamowhd cthiains aftdnturadesirapie lsircedthd aombeo@f i s used for
on ) " : > ( th
Go0a. chi ps OB tih Sl e P Sag fbBE MRS iR £ bETRLGIIdI AP W |
t he docinentndendimitassauteaatinipeardissingredl thestapst byeanethrrdmachinegded chi ps

coul d be usgdnfisledySPPikeand-pI SRl 86AEENuERIRord BifficaRl ution thus requires
an addi tional source of chips and an additional placing tool for replacing

the defective chips renoved fromthe tape. 20W9903733 di scl oses a drive
for a carrier tapeUssed4903 elesirithesta arethiodiarsd Bhcppardtuy feesisozdul e of a

machi ne for._inspectipg., The drive.advances the, carrier. tape to. (ts desired
bosi tion 1 RS tenupt MtegEatsa el soRtsined wRbFT 2 artist g 1f ahls

conpar t nentdevice, depedivedinte§rated aicadts mvaintacwalboreplaced by ainegpenator.t he
carrierid apgd , | [:SR b r the

carri or'd anhis & APYRe A UM ard RiGuE RIRRRFLWIER A BB0EEs STRmIpe | |
this |ast stkueto the herean intervetiment i s unl oaded from and a new
conponent is | oaded into the sane pocket at the sane position. This is only

omponent . Cperat | RE1004H 2 et 2oipresd 10o1eRia Sokl TSGR ehips in
which an additional pick-and-place tool is used for removing the chips
which are found to be bad, and for replacing them with good chips.

15 Operation of this pick-and-place tool is not described, but the document
indicates that an additional cassette loaded with good chips could be used
as a source of replacement chip. This solution thus requires an additional
source of chips and an additional placing tool for replacing the defective
chips removed from the tape.

20 W09903733 discloses a drive for a carrier tape used in
conjunction with a pick and place module of a machine for inspecting. The
drive advances the carrier tape to its desired position in two steps. The
proper positioning of a component in a compartment is inspected. If the
electronic component is defective, the carrier tape is moved backward, the

25 component is unloaded from the carrier tape, and the pocket is filled with
a new component.

In this last solution, a defective component is unloaded from and
a new component is loaded into the same pocket at the same position. This
is only possible if the same device is used for loading and unloading a
30 component. Operating such a common device for the two functions



WO 2010/ 089275PCT/ EP2010/ 051179 4 (unl oadi ng the defective conponent and

| oading a new one) is necessarily slow, and not possible on turret-based
machi nes.wo 2010/089275 Operating two different devi ces for pamiEragiongias
defective conponent and for |oading a replacenent conponent into the sane 5
pocket at the sanme position is usually npt possible either, since the size
of the pockets for nodern and tiny electronic conponents is too snmall. In
this case, the filling and unl oading systens are too large and it is not
possi ble to center both devices above a single pocket. O her
devi ces fOf(uﬁldddlﬁgtﬁetc%?écWé Bo piaRRme Ring I@ra@ilﬂlgiémé\b‘%ﬁwé)ns ABcessarily
JP200409095 Ololg % D%aU866341 It is an aim of
the i nvent iPBEIVt 3NPNGERASTRIH AR thLtetRPsEddNaAlSSdevi ce for rempving and

replacing defective conponents froma tape and for delivering a defect-free

tape with no gaps. Cﬁ%érgfcm@ HYfé‘giebr{t@e\).l&\é ?'Lﬂﬁoaégf‘@gﬁﬁg to the

| nvent | on, t hese ai are neans o q [ ng a
carrier tagenmpenent and rf@hlqaotmg@or eenaemt ¢ peeedv i mip ‘dmjsarapl aci ng

defectiwpe ‘T:Jd%kte’f 80itKe SOMRASSIH SN it Qmél néﬁbbkﬁlﬁletéﬂ‘?er whreehB sPA &f
el ectronic gg onentfqrare transported between a pl ural |ty of glroce ‘.
tﬁ@ﬁps 0

stations aft et .rﬁ@dgfratansﬁ'wel&crrm@eommr@éwﬁ the Ng

at a filli le@tth@ffillﬁndal‘&ﬁUﬁDDa’ijlﬁgrfpst@Waﬂemoa) RegE eindoit |§ﬁbﬂp©§9’bieetfo t ape,
novi ng sai d_carrier, torratk ally detecting that said

conponent €N f%%mgﬁv'cﬁ%ahg\‘\eﬁsb'@&qq(v corrponent has been detected,

rotating said turret
Other devices for filling a tape with components are described in
10 JP2004090955, in JP2001018911 and in US6634159.

It is an aim of the invention to propose a new method and a new
device for removing and replacing defective components from a tape and

for delivering a defect-free tape with no gaps.

Brief summary of the invention

15 According to the invention, these aims are achieved by means of
a method for filling a carrier tape with electronic components and for
removing and replacing defective electronic components from the carrier
tape, wherein said electronic components are transported between a
plurality of processing stations and said filling station by a turret,

20 comprising the steps of:

at a filling station, loading a component in a pocket of said carrier
tape,

moving said carrier tape forward,

automatically detecting that said component is defective,

25 when a defective component has been detected, rotating said turret
in a first direction, moving said carrier tape backward, unloading the
defective electronic component from the carrier tape, rotating said turret
in a second direction opposite to said first direction, and filling at said
filling station said pocket with a new electronic component.



inafirst direction, noving said carrier tape backward, unloading the
defective el ectronic conponent fromthe carrier tape, rotating said turret
in a secomo 2diwmeizson opposite to said first direction, pamdgpbetolosngs at said
filling station said pocket with a new el ectronic conponent. WO

2010/ 089275PCT/ EP2010/ 051179 5 5 The rotation of the turret in a
first direction and the displacenent of the tape backward can be nade in
any order, or sinultaneously. Thi s met hod has the advant age
of being conpatible with state-5 of-the-art, fast turret based machine for

tSSti ng and handl i rf%ecr@lﬂ?ﬁaﬁ][dflstlh_e turretin a fiﬂ's{cii(ﬁrelfmid;?dn@tﬁé has _thf
advant age of uysing the i |1ing statign for, |.oadin einitia

ol octron c sHBAIBRNE B3E fape bacRBeTH A S s D 9K SraeTnBEKer

Fur t her nor aimultansaasglysour ce of conponents is used for initially filling

t he pockets of the carrier tape and for replacing 10 defective conponents.
The rotation of the turret in a first direction allows presenting an

unl oadi ng devi ce albisemetieogddaizdheadvantage of ibeing campatiblgivethstater on in
the revey se et iyt dhifRE HatbadhdMinOiof B&tHR] 858 INARJHR pbnéhtows

repl acing this unloading system by the | oading systemused for inserting a
15 repl acenent conponent. Since the turret is noved backward and

forvvalrd g_uri ng t he Thipina @I?!dj@laﬂso has tee Qgﬁérhtlfdg%défouﬂﬁgtthé sabevfilltriee pgcket
an unl oadi ng ,system.in;a fjrst..step. .and a | oading s min_a second step.
Thus, two drate &t i bedpie S ot fontiondit 7d 1B Ll eGaEaR ng

st ation. 2@Anuzdreent ivndéo el potketnFaertbenponenthe same kogrcappl carapporntsisans any
conmponent i ; ; f r i not

o ked cor aefTof Atial) fiRRG AERARELCGH e Ak TaRRTNd 11 RbIAERG"D. o

or a co1rﬁ)oﬂlﬁf€CWﬁ EPMpRHEends been inserted or aligned correctly into the

pocket of the carrier tape, for exanple a conponent which is turned, 25

flipped or tilted Ll'?m t he pocket  (even i f tPis 0 onent] woul d wor k
properly). e rotation of the turret in a first direction allows presenting an

unloading device above the pocket at the filling station. The rotation in the

reverse direction after unloading of the defective component allows

replacing this unloading system by the loading system used for inserting a
15 replacement component.

Since the turret is moved backward and forward during the
replacement, it is possible to center above the pocket an unloading system
in a first step, and a loading system in a second step. Thus, two different
systems are used at the same filling and unloading station.

20 A defective electronic component, in this application, means any
component which does not perform correctly, a component which was not
marked correctly, a component with bent or other defective pads or leads,
or a component which has not been inserted or aligned correctly into the
pocket of the carrier tape, for example a component which is turned,

25 flipped or tilted in the pocket (even if this component would work

properly).



WO 2010/ 089275PCT/ EP2010/ 051179 6 Brief Description of the Draw ngs

The invention will be better understood with the aid of the description of
an enbodiwenbigisyes by way of exanple and illustrated bycrhediogsries, in
which: 5Fig. 1 shows a top view of a systemfor testing electronic
conponents, conprising a turret and an @utput device for |oading tested
conponents into a carrier tape. Fig. 2-10 show successive side
views of a device for filling a carrier tape with el ectronic conponents and
for renmoving and replacing defective 10 el ectronic conmponents fromthe
carrier tamrief®éRribeidrepthd Prawih@ possi bl e enbodi nents of the Invention
Figure 1 shows a top view of a systemfor testing el ectronic conponents,
conprising a turret 1 with a plurality of working stations 2 of various
type and size arrafipednaeotiod willebe¢ bettetr underbddwitt the aig efqtheoped on its
peri phery w AL ' : I . ion
nozz! oo, allosuiBuBhiI SheBa RN bfarbl ekdms€lank TRl AL BY

t r anspor t edhefighreseniyhidhag station 2 to the next of the processing |ine.
The successive working stations perform various successive operations on

the el ectronic conponents, such 2Q as fests, rking, conditioning, sorting
and other operati ohd- IchRwhanee viewf 2 aysted reteﬁgﬂgtege?tﬁ‘én'ﬁurret by a

f eedi ng st abingoriatisCto mpyising amirret ahdearmbukpodeviat ifonicadingftested: he
series of tests andt' na igul at | o%sp defect-free conponents are unl oaded from
the turret CHHRPITH Si”ﬂgo r??B”T)ro &ts of a carrier tape at a tape filling
station 3. 25 The reference nunber 18 designates a vacuum system for

removing def ective pRoreReRbs {URBGEBVIEWE o APFevias £V fillindFa EXRI&H ned

| ater.

tape with electronic components and for removing and replacing defective
10 electronic components from the carrier tape.

Detailed Description of possible embodiments of the Invention

Figure 1 shows a top view of a system for testing electronic
components, comprising a turret 1 with a plurality of working stations 2 of
various type and size arranged around the turret.

15 The turret 1 is equipped on its periphery with a plurality of
component-holders 17, for example suction nozzles, allowing electronic
components to be held by vacuum and transported from one working
station 2 to the next of the processing line. The successive working stations
perform various successive operations on the electronic components, such

20 as tests, marking, conditioning, sorting and other operations.

Components to be tested are fed to the turret by a feeding
station (which may be any of the working station 2). After the series of
tests and manipulations, defect-free components are unloaded from the
turret, and filling into pockets of a carrier tape at a tape filling station 3.

25 The reference number 18 designates a vacuum system for removing
defective components from the carrier tape, as will be explained later.



WO 2010/ 089275PCT/ EP2010/ 051179 7 Figures 2 to 10 are side view
of the tape filling station that |oads el ectronic conponents into a carrier
t ape. SucwesiwmmBezseps of the process are shown on the purmEPcioNs11F gures.
The system shown on Figure 2 conprises a carrier tape 10 with a 5 plurality
of regularly spaced pockets 11 for |odgisng el ectronic conponents 12 after
the test on the turret. The el ectronic conponents are dropped into the tape
10 when the vacuum of a conponent holder 17 of the turret 1 is released, so
that the electronic component 12 held by this holder by gravity into the

pocket 11 of the Cﬁfgurﬁﬁ 2tt@pﬁ0 afe H@b%%@fﬂ@fé@flmtaﬁéwmlé@dirom
f||||ngac?rr|er t ape fR(itronlc%rED% g fz turret may be
used withi f'¢ ?’féo'?'FaCRE“%‘P”?rh 'R 8rferas. tap “Ccess"’?rf CRSPF e PIERsS 10 i s
cont i nuouslaye shoadh dortharsdciassiveedrigurescti on of the arrow by a roller 19.

El ectroni c conponent 12 dropped at the filling station thus reach an

i nspection position where they are 15 inspected by an inspection system 15.
The tape i s advancdbesysiem shows en &Eigurend comprisenarmarriastapmdeavith a

abnor mal Yop f rwq@ f I he
illust radted I!éﬂ:;ggéﬁ re{;QIdQWs'Bpéechll on u ?Erﬁ]@ﬁg&?gﬂ? e%%gt%?\& &ﬁﬁpomﬁs whi ch

is 12 mllilded t%&%ﬁa O@rt ehrirret. |T.h¢ge §EPNECOARBBRATSRS Qer@ inten
bet ween t théQabetm Wwhehtbet\varaunt bf & doyp aﬁeﬁ@hb&mmmof thd h@rre@mns)nent

t th head of the f t
Syot em ray "BERSSH ﬂ}ﬁc’f"y‘?‘&%ﬁ?@szﬂ&ﬁogrﬁan'sntiﬁi}eid By holfer HEEEs e
150, 151 orninto thepscketr 1t efithecarmer tape 107’agh)vpfth§hmzrzter@irhremtdetvmmrd t he
Caneramq 'ﬂﬁﬂg"é té)r'?ue?yc%g)‘é%tﬂgﬂeﬁfoh'&% @u‘? SRS (I RurPLt

i nventi on. ection syst ows an omati Cc verl |ca?| on of
t he corrponé’rﬂ@Secdetmmtbﬁﬁfaf@edﬁt’@@t'inMﬁntipndef ective conponents 13, for
exanpl e conponents which are m smarked, msaligned, flipped, tilted or

T i thin the' Shearder [SBeGhLOns, TR DS, BeLof EG, Oy L component s
syst elm conplirexei®neoBthephtroad by ya m‘lIdrﬂ@p@bddtmmstammaitdrmdtcbmoe_tcﬁa?. For

e, S ani ca
?)r(lgggctl onqggqﬁéﬁ&gﬁ%&ﬁté%%{%h %@ ﬁ%&f&?%&%@ﬁpﬁw@éﬁq%@eﬁe nmechani cal
i nspectifon insprcted WY A0GHEEYATSPIENEP2 0TI ®5na759a<$/ara;¢dcﬂyanlrf§bea rotating
cover or f'e‘?@ct’( gc%wgnéﬁtewtaép@ad 5sﬂa%ap9 idSofdrite sk %ﬁféc’ﬁ ph tine

a conponent ti or turned protrudes out ocket spl acenent

i s detect e@tfaodl Eearsﬁfnpéaqwlraﬁ ¢H&aﬁéfat@d BANRIE, tmlwesﬂg?néusttearbﬂé sensor .
A spring Dbhihgpescts fiee @@M@ronlémk/vh@hnﬁ szlmilﬁmélter@caﬂetamﬁw@ﬂtlﬁf ttatidms been

noved. In odi ne chani i ns m i s arranged a
fow 17 10" mAREREEY STothe-aitoR bEEGeEM e RORRD: SEHE i Ynot
necessaa | y:ocmspea;i(mctheocc&nponéagarvontfmrteerorofomlpltd'ltes)ahedd oethde opti cal

Ton Lot £ 10 SRR S o YRS FbpREER o AT BE SsioN S BB LB be 12

mllineters a
camera 152 as well as prlsms 150, 151 or mirrors for redirecting the image

of the component toward the camera. Other inspection systems may be
used within the frame of the invention. The inspection system 15 allows an

25 automatic verification of the components, and automatic detection of
defective components 13, for example components which are mismarked,
misaligned, flipped, tilted or deviated. Other tests and inspections may be
performed on the components 12, 13 within the pockets.

In another, not illustrated embodiment, the system comprises a
30 plurality of inspection station along the tape. For example, in one
embodiment, the system comprises a first, mechanical inspection system,
and a second, optical inspection system. The mechanical inspection system



10Ref erence nunber 13 in Figure 2 designates a defective conponent.
Detection of this defective conponent by the optical and/or nechani cal

i nspect i onoyaK@BM7Sri ggers automati c i nversi on of the dipcearbew/ osfi7¢ he
carrier tape 10, until the defective conponent 13 is reverted back to the
filling station below the vacuum nozzlegl7, as illustrated on Figure 3. 15
The di stance of displacenment corresponds to the distance between the

i nspection station that detected the defective conponent and the filling
station. On Figure 4, the turret 1 is indexed by half a step

onwar d, anqiné blénwm@aeﬁotétw@%&l@rwsﬂ LkSab@vﬁQhefte e, aaehgedis® 49w
pocket of the,20, carri e e 10 that fFCLns t he ctive Cﬁrr?ﬁnent 13.
The. def ect RACEBIACBHERNHTRS CHBROASRGILIELAL tu @m‘é&e%%o OF MRS t he
vacuum systpekés 1(H¥s gwmémem date&ted foriexaon aletbyayn (mdb ctireosensof,oor

def ective %&;H;rﬁp egen rf?\r{# H@g’?ﬁ}’gsﬁﬁeuc%%rfb% k t6TRY hﬂgalg&;s‘f*ﬁehve

conponent s osit of 't onent may
be corréct edterds aslmgnfmovedalnfpcpee emhqﬂlmmtytqu@hanmaﬂemnar:équbnponents

whi ch ar e WOskDE ¢ SRGE ¥ feit/ MIITCYRH SRESH BF thE KIMRSY sidtion RRRAKS . can

of course b reused and | oaded mtg ferent c r {a % On
Fi gure 6, sinAtrRgcessardy Coriesaon émn wtsgehavm Pleitahes): whilertbeur ns
to its prevpmial mrgut@n’ng@,ysttehors plbcéd afitee tBe rﬁlaclﬁtrguales gterbhr30 turret is

i ndexed onward [ ent the next el ectronic
conponent £xa Hﬁgé ﬁtrﬁ‘gll QH%FQJ)?)%%% f%ﬁe {]Pﬂg\ﬁfﬁs‘&?{‘the def ecti ve conponent
was renoved. Those two steps may be conbined. This

2010/ 0 75PCT/ EP2(; gropped into
this pgﬁf as |II%9ér%$fCédﬂjorﬁbEFgE?§%gur}%hfea ﬁ%g(%s ?82&?!}/ is then noved
forward on cpnm@reer@t Dﬁﬁ@ﬂ'omI@éthé}ﬂ'@‘@éﬂeﬁ@@lF&fﬁfﬁrh)tﬂ&)ﬂpbﬁ@rﬂndlgrreaches
the i nSpeCtrhé’tha%@élHﬁ!&bédiﬁin S{Ei@rﬁtt@@gte*ﬂ?ad?&rﬂ%h'c‘lﬁv@r@m?%?ﬂﬁe dﬁ@Efl@ﬁt

i nsertion of the repl ace en ver strated
on E gure 2t theaniBr BTl yptl B dotattive ompont Febb i iverted Ratkts
[ nS|p6‘CtI on théaﬂllmg st&uémbedmnltthervacuamnbzﬂe ’?7[ , &siibogtr sigideon Fidunat 3.t EE
rep ac (X0 e SO After nunber

| noc R REER of b BB AR BRPRHEs tR¢hE iRk E PR RRe 1
typl cally <ttm)e;ctmm sxauomtfetbtetg@edrﬁteedlef@nﬂve lKomprenicand thie diplpagl;
repeated prphlishys with the same pocket may be caused by an uneven or dirty

pocket . On the other hand, if the inspection of the replacenent
conponents gives a positive result (no defect detected), the filling of the

carrier tape wth @rerigueeis; tRerNARENtS ihdexaby Matla step bhwaraedndef ective

thus enables a vacuum system 18 to get free access to the pocket of the

20 carrier tape 10 that contains the defective component 13. The defective
component 13 is then removed out of the pocket, using the vacuum system
18 (Figure 5) that sucks it into a tray (not shown) for defective components.
Other systems may be used for removing defective components from
pockets. Alternatively, the position of the component may be corrected,

25 using for example a vibratory system. Defective components which are
working properly, but only misaligned or flipped in a pocket, can of course
be reused and loaded into a different carrier tape.

On Figure 6, the turret 1 is turned backward by half a step and
thus returns to its previous angular position of Figure 3. On Figure 7, the
30 turretis indexed onward by a full step, in order to present the next
electronic component 12 above the empty pocket 11 from which the
defective component was removed. Those two steps may be combined. This



15 conponent 13 is detected. 10 Reference nunbers on the Figures 1Turret
2Processing stations 3Filling station 10Carrier tape 11Pocket 12Conponent
13Bad componemiosdfisnspecti on system 150Fi rst pri sm 151Secomp2@oiosm9
152Canera 17Conponent hol der, such as a vacuum nozzl e 18Vacuum system

9

replacement component is then dropped into this pocket, as illustrated on
Figure 8. The carrier tape 10 is then moved forward on Figure 9, until the
replacement electronic component 12 reaches the inspection station that
detected the defective component. Correct insertion of the replacement

5 component is then verified, as illustrated on Figure 10.

The whole process is then repeated if the inspection station 15
(or another inspection station) detects that the replacement component 12
is also defective. After a predetermined number N of insertions of defective
components into the same pocket (N>=1, and typically <10), an alarm is
10 generated and the machine is stopped; repeated problems with the same
pocket may be caused by an uneven or dirty pocket.

On the other hand, if the inspection of the replacement
components gives a positive result (no defect detected), the filling of the
carrier tape with electronic components is continued, until a new defective

15 component 13 is detected.



19Tension roller WO 2010/ 089275PCT/ EP2010/ 051179 11 C ai s 1. A
method for filling a carrier tape (10) with el ectronic conponents (12) and
for renmowogomnserrspl aci ng def ective el ectroni ¢ conponercs/Hp2@)/ofriom t he
carrier tape, wherein said electronic conponents (12, 13) are transported
between a plurality of processing statiggs and said 5 filling station by a
turret (1), said nethod conprising the steps of: at a filling
station (1), loading an el ectronic conponent in a pocket (11) of said
carrier tape (10), noving said carrier tape (10) forward, 1lOautomatically
detecting that said el ect Rufepefcdmumbers drithée Figures when a
defective conponent (13) has been detected, rotating said turret (1) in a
first direction, noving said carrier tape backward, unloading the defective
el ectroni c jcomponentrrde) fromthe carrier tape 15 (10), rotating said
turret in second q;lr[)gg st%ﬁ? lete to said first direction, and filling
at said filding statlglﬁnﬂ &r‘i{'j" pocket with a new el ectroni c conponent.

2. The net dof m P relnthe sanme filling station (1) and the sane

sour ce of ect r on| 5R%ts are used for |oading the 20 defective
conponent (13) and éH ew conponent.
Component

13 Bad component

15 Inspection system

150 First prism

151 Second prism

152 Camera

17 Component holder, such as a vacuum nozzle

18 Vacuum system

19 Tension roller



3. The method of claim1l, wherein said turret (1) is rotated in said first
and second direction by less than a step when a defective electronic

conponentw(28jo/dsasbeen det ect ed. 4. The met ho#cofErene/osf174 he
claims 1 to 3, wherein the defective 25 conmponents (1) are unloaded with a
vacuum system (18) independent of the fiyhling station. 5. The net hod

of one of the clains 1 to 4, wherein said carrier tape (10) is noved
forward after a new conponent has been | oaded. WO

2010/ 089275PCT/ EP2010/ 051179 12 6. The nethod of claimb5, wherein
said carrier tape (10) is noved forwataiiesits initial position after a new
el ectroni c conponent (12) has been | oaded. 7. The nethod of one of

the clains 1 to 6, conprising a step of 5 inspecting said new el ectronic

conponent (12) .after jt ) en d | nt i e 10), and
regvi ng sgi d) rlew conApéﬂgﬁ\loalbforinwllﬁ]g %g?ﬁgﬁfﬁ?g’% (qof%ﬂ%.gfefﬁ%%ﬁ(eg hozzl of one
of the cl aicosnpgonent3 (1dnen@ifar sernavistepnd replacmmdetedtive electsonicng t hat
sai d el ectr.gni i f i I ar.m i.sual

i nspection Cgphés;%i eﬁgg}tﬁrgﬁi?iecgﬁggﬁetﬁﬁg' %ﬁ%ﬁgdrlréﬁ%@?%@?(gne o) ﬁ%%fes
claims 1 td&12, 13redyangared bepwsenaupiratiteal pyoestisststagonhandsaidy

el ectromg c fipAYSEEtidn by Faireet (ye conprises perform ng a mechani cal
i nspection of said el ec(ironi onent, for exal}rpl e using a flag. 10.The

C £O
net hod of one of the ¥%i thf‘fﬁo Priging e SteR? @Tst ep of 15 automatical Iy
detecting that said edtesfillomg statmrpbheldadingan sledabeit carapoorptirsas usi ng

a first ne %ﬂggﬁgi&:‘gggﬁtéég?ersté?%eqbgor detecting el ectroni c conponents

t hat protrude ou f ( _ ] econd optical systemfor performng a
vi sual inspection of mevihgsaidicasriee tapmpdidarwiardt he pocket. 2011. The

met hod @f claim 10, vheiophtitdlR deegtiRgathat RsidPakwdnt component is
defective,
when a defective component (13) has been detected, rotating
said turret (1) in a first direction, moving said carrier tape backward,
unloading the defective electronic component (13) from the carrier tape
15 (10), rotating said turret in a second direction opposite to said first
direction, and filling at said filling station (1) said pocket with a new
electronic component.

2. The method of claim 1, wherein the same filling station (1)
and the same source of electronic components are used for loading the
20 defective component (13) and said new component.

3. The method of claim 1, wherein said turret (1) is rotated in
said first and second direction by less than a step when a defective
electronic component (13) has been detected.

4, The method of one of the claims 1 to 3, wherein the defective
25 components (1) are unloaded with a vacuum system (18) independent of
the filling station.

5. The method of one of the claims 1 to 4, wherein said carrier
tape (10) is moved forward after a new component has been loaded.



novenent depends on the inspection station that detected the defective
conponent . 12. The method of one of the clains 1 to 11, wherein said
det ecti onwof2nafsexssi ve el ectroni ¢ conponents detects el ectr/Epre10/02G79
conponents which are m saligned, flipped, turned or tilted, even if those
el ectronic conponents are working propefby. 13. A device for filling
a carrier tape (10) with electronic conponents (12, 13) and for renoving
and repl acing defective electronic WD 2010/089275PCT/ EP2010/ 051179 13
conmponents (13) fromthe carrier tape, conprising: a filling station (1)

\melr(et a?ﬁ") eC]E FGQH!S CF’rﬁ@Prﬂf-thE)dl@f&IQ%‘H@JWhér?irﬁs?@@é@ﬂéﬂ’tad‘@(ﬂﬁﬁs frilokled nEO a
pocke of said.carrier e ,_a motor_for noving s arrier tape
(50) “baciwipivari 18 e dpliidlpostion sHek a Rel e BBl impAneyEl tniides) °f or
aut omat i caldeendeldetlii ng t hat said el ectroni c conponent (13) is defective,
an unl oadi ng system (18) distinct fromsaid conponent holder (17) for

renovi ng defective electronic conmponents (13) fromsaid carrier 10 tape
(10) at said fi7ki ng sthe hmthod of one of thegkaimsyi te 6ptomipsisinal 3 stéuef her

conpri sifg | AP ineLhidBRT electronic component (12) after it has been loaded into
said carrier tape (10), and removing said new component if it is defective.

8. The method of one of the claims 1 to 7, wherein said step of
automatically detecting that said electronic component (13) is defective
comprises performing a visual inspection of said electronic component.

10 9. The method of one of the claims 1 to 7, wherein said step of
automatically detecting that said electronic component is defective
comprises performing a mechanical inspection of said electronic
component, for example using a flag.

10. The method of one of the claims 1 to 7, wherein said step of
15 automatically detecting that said electronic component (13) is defective
comprises using a first mechanical inspection system for detecting
electronic components that protrude out of a pocket, and a second optical
system for performing a visual inspection of said electronic component in

the pocket.

20 11. The method of claim 10, wherein the length of the backward
movement depends on the inspection station that detected the defective
component.

12. The method of one of the claims 1 to 11, wherein said

detection of defective electronic components detects electronic
25 components which are misaligned, flipped, turned or tilted, even if those
electronic components are working properly.

13. A device for filling a carrier tape (10) with electronic
components (12, 13) and for removing and replacing defective electronic



for replacing said conponent holder (17) by said unloading system (18) at

said filing station. 15. The device of claim 14, said inspection
syst em bewvogomyoghzsal 15 i nspection system (15) for aut eowtEPe@bloyiidet ecti ng
defective el ectronic conponents in said carrier tape. 16. The device

of claim 15, said inspection systemfurfher conprising a nechanical
I nspection systemfor automatically detecting defective electronic
conponents in said carrier tape.

components (13) from the carrier tape, comprising:
a filling station (1) where an electronic component is loaded
with a component holder (17) into a pocket (11) of said carrier tape (10),
a motor for moving said carrier tape (10) backward and
5 forward,
an inspection system (15) for automatically detecting that said
electronic component (13) is defective,
an unloading system (18) distinct from said component holder
(17) for removing defective electronic components (13) from said carrier
10 tape (10) at said filing station.

14. The device of claim 13, further comprising motorized means
for replacing said component holder (17) by said unloading system (18) at
said filing station.

15. The device of claim 14, said inspection system being a visual
15 inspection system (15) for automatically detecting defective electronic
components in said carrier tape.

16. The device of claim 15, said inspection system further
comprising a mechanical inspection system for automatically detecting
defective electronic components in said carrier tape.



