Met hod and device for filling carrier tapes with el ectronic conponents
Field of the invention The present invention concerns a nethod
for filling carrier tapes with electronic conponents, and a correspondi ng
device. Description of related art 5During their manufacture, their
conditioning or before being integrated into a printed circuit, electronic
conponents, for exanple sem conductor chips, generally undergo a series of
operations such as electric tests, during which they are tested and

ot herwi se processed on a test and production line that is often entirely
automated. The el ectronic conponents are thus transferred from one
processing 10 station to another by a conveyor, which can be for exanple

| inear or circular. Circul ar conveyors, such as turrets, are
desi gned for trMethodrdnddedenfuoditivigcarries taplels withr electroflichsorhpensms | v

el ectroni c conponents, between a plurality of processing stations placed at
the periphery of the revolving turret. These turrets are often used for
testing andreRhihd PRLAELE! ectroni c conponents, as nentioned above. 15 An
exanpl e of Test Tine conprising one turret and a plurality of processing
stations is disclosed in W2004/052069. Wth reference to Fig. 1, a

circular turretl camhé piegest iNantioh béncepis 4 RéMORGoPRAFG daPist tageUaH2
regul arly spaced .l ocat | ongse%g?procesm ng_lgz%aatl ons 2 are defined around the

turret, eacheotoihFeRPeEn A19eyeRay VK¥- a processing station 20

perform ng one or several operations on the electric conponents presented
toit. I'n caLLGiNas Bfeftedaf’ OCESSI NG station can occupy several |ocations.
Al'l the protessé%g“gﬁarrunS‘placed around the barrel thus performa cycle
of successive operations, such as visual, mechanical and electric tests,

that thesconponent pafngEHen rdhutdtfurt UhéifEontiRigor bERRe biinG ftedrated if@UI Pped
W th conponent, hal ders servi n%ato renove or 25 receive the conponents from
i

the differ eRPRIPECEEY] FECPAF COMEONGILS. RN QAR IERIFPRtyctor 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 components are thus transferred from one processing
10 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 turret. These turrets are
often used for testing and conditioning electronic components, as mentioned above.

15 An example of test line comprising one turret and a plurality of processing stations is
disclosed in W02004/0520869.

With reference to Fig. 1, a circular turret1 can take a plurality of indexed
positions. Several regularly spaced locations of processing stations 2 are defined
around the turret, each of which is generally occupied by a processing station

20 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, mechanical and electric tests, that the component conveyed on the turret
undergo. The turret 1 is equipped with component holders serving to remove or

25  receive the components from the different processing stations, to hold them during



2 the turret's novenent and, if necessary, to present themto the foll ow ng
processi ng station. I n nost cases, the conponent-hol ders
conprise a pick-up nozzle taking and holding the el ectronic conponents

t hrough air-vacuum 5The different processing stations, including the tape
filling station, are advantageously fasténed in a nodul ar fashi on around
the turret 1. The position of each processing station relative to the
turret 1 is precisely determ ned. The processed el ectronic conponents which
were for exanple tested by the automatic processing |ine are deposited by
the turret thedutref sanowrigritandtibneesssarydo@oegsohtheistotes dowing diedesgng he
tests are ugidfddy deposited onto another output station or into a tray.

It is a common practice in automation of electronic products, to have

el ectroni ¢ conponents packaged on a flexible tape support with

| ongi tudi nal | y spackenpsiciaséss theredmmmenebgond comptifea pickep rmadettaienghapes
of the eleCtr@GIﬁm g ogept§ 15 Pactqg}n tagps can have indefinite length
and may be AShUEHIe ti.] e & TROTES r%%%rf' storage, protection,
and interoperation mnth automatic nachinery Sone testing and processing

lines arg thus equi ’Pﬁégug‘@faetnbpl%'&e%goé{étlo%aﬁxbﬂagb'?l?é ta E‘ﬁﬁkﬁ ShfiioR| Gt ronic

corrponent s havi ng asse tests on ﬁ OCGSSI ng stations
into the poe%ansegﬁpuayﬂ‘%@b@edzoatchy*asﬁ@%\lpwgwchwﬁéwfﬁ T Qﬁ@eﬁltf%@f

el ectroni c gadmE8 é;aéétﬂfn relR@Vd tod the @ikt ANs preclsBR de@P@inetini s al | ows for
exanpl e det ectl on of fective conponents, such as conponents which do not

wor k properly, which have not been marked correctly, or which are
m saligned, tilted Bhe procasskdmientronic dompopentk ethich ware dargxempie testedoyng

ot her defec %dﬁ'[tﬂﬁétgzgérﬁge tha'l OJHS afd Eﬁosﬁ%@?iﬁ@tﬂﬂeﬁ@ﬁtb%ﬂ%t t S6HD i ng

devi ce may use I've conmponents out romthe
tape, ahd ptewmpenerys ijeced rlérﬂng ée&tthane t@@ﬁlﬁya@ep@sw gntel enelber pytput
conponent s. staflon or into a tray. However this selective renoval of defective
conponent s produces a tape having gaps, i.e., enpty pockets from which
conponents have been renoved. This is often undesirable, since the nunber
of conponents in sufs &ceramoheradtiap decna didddronictoréducteta lemer ded, and

since it nalél%csztrc?n% ggrﬁﬁér%n%r ;(J)e?c %Sécpgn gfﬂe;[(iglg téﬁ‘e"&&%n with longitudinally spaced
pockets that correspond to the sizes and the shapes of the electronic components.
15 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 components having passed all the tests on the different processing stations
into the pockets of a tape.

20 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 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

25 used for picking defective components out from the tape, and producing a carrier tape
that contains only defect-free components.



5 anot her machine, for exanple by a pick-and-place device, nmuch nore
difficult. US5974903 descri bes a nethod and an apparatus for
visual inspection of integrated circuits contained within a carrier tape.
In this device, defective integrated circuits are nanually replaced by an
operator. This is an expensive, slow andzatedi ous solution, which introduces
a quality risk due to the human intervention. 10EP1073325 describes a
system for testing sem conductor chips in which an additional

pi ck-and- pl ace tool is used for renoving the chips which are found to be
bad, and for repl acHogevdrethissdidrtige conatal pisdefédiee abinponarts priodsces a tape

i ck- and- pl I ' |_ndi an
Dadt T fonal Ratg B, 18, QR IRREisHh whith cbBoRefy R bddfteBhel Thidh |
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chips and agitmdditd b AorddcRehMGintORImdkeE aliRRIRE pRitebdlfy dathe tgesy chi ps
r enoved fromtg%%g&e. lfc% Is an aimof the invention to pF%c/)@o_se new

( h | a
met hod ard 8"# & TOTPAMBRRY A §ickirgdmianeLeviss Aeseersdficbtponent s
froma tape and for delivering a defect-free tape with no gaps. 20WD
99/ 03733 A descri be 0 L fill ri Lth. I C
conponents by a pre@?ggﬁgt% %S?{'qqsi%@e@@ggpgﬁhﬁgg@%ﬁq&%%l nggﬁ}gh%
repl aci ng ditegsated sireditsontarinas withirpa samies tapeolm this dletige rdefective tedsgtethe
pr eci sor, i r efolana) i 484
def ecti ve, \A?lﬁ%ﬁggFﬁntgﬁﬁ?Eggggéé%véﬂ,%%gﬁﬁlﬁ%ﬁg%ﬁg def g@tg{%/ng tgglror%%nent
i s repl acedSHian. whithinierquces asiuality sapavrittthepuige indarventineci sor at t he
filling station. 25 Brief summary of the invention According to

R - ot R T N
repl aci ng def edditioreal elckendepiaae foolip osexhfos remaving the cbips mihah drafrundds beef | ned
in clains 1b§(§.!%ni]j?for reélacing them with good chips. Operation of this pick-and-place tool is
not described, but the document indicates that an additional cassette lcaded with
good chips could be used as a source of replacement chip. This solution thus requires
15  an additional source of chips and an additional placing tool for replacing the defective
chips removed from the tape.

It is an aim of the invention {o 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.

20 WO 99/03733 A describes a method of filling a carrier tape with electronic
componenis by a precisor at a filling station and for removing and replacing defective electronic
components from the carrier tape by the precisor, wherein after detecting that an electronic
commponent is defective, the camier tape is moved backward and the defective component is

replaced with a new electronic component by the same precisor at the filling station.

25  Brief summary of the invention

According to the invention, these aims are achieved by means of a
method and a device for filling a carrier tape with electronic components and for
removing and replacing defective electronic components from the carrier tape, as
defined in claims 1 and 13.



This method al so has the advantage of using the sane filling station for

|l oading the initial electronic conponent and the replacenent conponent into
a pocket. Furthernore, the same source of conponents is used for initially
filling the pockets of the carrier tape and for replacing defective
conmponents. 5A defective electronic conpégnent, in this application, neans
any conponent which does not performcorrectly, a conponent which was not
mar ked correctly, a conponent with bent or other defective pads or |eads,

or a conponent which has not been inserted or aligned correctly into the
pocket of the carri &hismgtieod also hextheideartage apbusigthevsametilling stafionde,

flipped or Fo'ahihg%é mitiah@ne&%h@§orﬁ.ﬁa+@at bid ih@lrép@éénqmeﬂﬁaﬁembq wor k

properly). Briel Description o Drawi ngs The invention will be better
under st ood RPEHEL tW@hﬁi”%Pfoth?ﬁ@m&é@éfqeﬁ F@ﬁpwe%'séﬁ%fﬁrﬁwﬂ”ydﬁ'ﬁérf\h*by way of
exanpl e andpbdietissfitng earibytabdend Fare@acing Befebtivelordkihbs. 1 shows a top view
of a systemfor testing electronic conponents, conprising a turret and an
out put device for | oading tested conponents into a carrier tape. Fig. 2-10
show sucBessi ve si da defestige electrordevoroporfent, i tHid appijcationamerss atyape with
St ron ¢ FOARARLAAUel At SEYIcBGAN A CEREBRL AT IR R ot ke ! T N ©
20 components fromthe carrier tape Beseripti on posSI

enmbodi nent sc¥Tedtineg ¢eruReENbWith bent or other dﬁ@ghﬁpwsﬁmsaoﬁ%@mP@W”bf a

s?/stelm Ior ?vﬂ@h'heg nét @fér{lﬁé&t@d@@ﬁ@ﬁ\ﬁ%&recﬁpmﬂhé'pﬂgkeﬁo\‘threrc%?neﬂct iel, Fora |
plurality of working statio ous e, an rra aroun
Phe turr et . SSTHE aipionent w%%edwﬁﬁad*wdﬁriﬁ%mtﬁﬁap@%&f@'ﬁn&qﬁ'ﬁura| ity of
conponen®- bahpkearest Wéuldfvaork @xapepl)e suction nozzles, allow ng el ectronic

conponents to be held by vacuum and transported fron1one wor ki ng station 2
to the next of the processing |line.

Brief Description of the Drawings

The invention will be better understood with the aid of the description of
an embodiment given by way of example and iilustrated by the figures, in which:

15 Fig. 1 shows a top view of a system for testing electronic components,
comprising a turret and an output device for loading tested components into a carrier
tape.

Fig. 2-10 show successive side views of a device for filling a carrier tape
with electronic components and for removing and replacing defective electronic
20 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.

25 The turret 1 is equipped on its periphery with a plurality of component-
holders 17, for example suction nozzles, aliowing electronic components to be heid by
vacuum and transported from one working station 2 to the next of the processing line.



5 The successive working stations performvarious successive operations on
the el ectronic conponents, such as tests, marking, conditioning, sorting
and ot her operations. Conponents to be tested are fed to the turret by a
feeding station (which 5 may be any of the working station 2). After the
series of tests and mani pul ati ons, defect-free conponents are unl oaded from
the turret, and filling into pockets of a carrier tape at a tape filling
station 3. The reference nunber 18 designates a vacuum system for renoving
defective conponents fromthe carrier tape, as will be explained | ater.

10Fi gur es 2Thesuepessive wotkingstatipnsiperfhen vapausisuccessiye opatations emte | oads

el ectroni ¢ gREPHIEBSMpitnts, 3uSPhd tefs, haREng, BHRERGTIHY SofihgRAd @thdrh€ process
are shown on the successive Figures. The system shown on Figure 2

conprises afRAHONSr tape 10 with a plurality of regularly spaced pockets 11
for | odging electronic conmponents 12 after the test on 15 the turret. The

el ectroni c conponents_are dr ed into th a 10 when t he_ vacuu f a
conponent ol der  17ogrPpRat i He Eeiedafe [esfig R el 8 bl i ifleR ¢
conponend 1ahdednpf thei workiog statiob ). giftev teyserins of tekts grdakatipuldtions, t he
carrier ! apgorl-Rel QddienBaFZlfioalldfm I it ahbBmbidb b Gar T er tape
wi th el ectronic conponents fromthe turret nmay be used wthin the frame of
t he i nvent i efrenigreat @ fane; filingtsigliono The reference nunbey esaianates ad@um t he

di rection ofystdif f@TERVIRY dafectld &mpPdhents! fRIM tHRMaPricr @AMRO BE Wil HelehiARged at
the filling ation thus reach an inspection position where they are

t
| nspect ed b&'??eén I nspection system 15. The tape is advanced even if the
el ectroni c conponent was | oaded abnormally, in order to permt inspection

at a different placg i r l.e. the. | ' em 25
15 inspfééts t he conﬁ'gH'{g%tztij\%ﬁioc%L#?eWn&tﬁléﬁigt&gﬁg] gﬁaﬁgh@%&ﬁ?{eﬁ‘g%&ﬁ%ﬁfﬁg
station; deprneRnegtsonta mearpet tepe Fauosessive steppefdhe process aneshowpen théi s may
correspond §@chbgvepgnrrent two, three or four pitches ahead of the filling
station. The inspection systemmay be a vision systemconprising a canera
152 as well as prisnms 150, 151 or mrrors for redirecting the inmage of the
conponent toward thEheeystera shélvien Figure 2 comprises a carrier tape 10 with a plurality

of regularly spaced pockets 11 for lodging electronic components 12 after the test on

15 the furret. The electronic components are dropped inio the tape 10 when the vacuum
of a component holder 17 of the turret 1 is released, so that the electrenic component
12 held by this holder by gravity into the pocket 11 of the carrier tape 10 below the
nozzle. Other devices from filling a carrier tape with electronic components from the
turret may be used within the frame of the invention.

20 The carrier tape 10 is continucusly moved forward in the direction of the
arrow by a roller 19. Electronic component 12 dropped at the filling station thus reach
an inspection position where they are inspected by an inspection system 15. The tape
is advanced even if the electronic component was loaded abnormally, in order to
permit inspection at a different place. In the illustrated example, the inspection system

25 15 inspects the component which is 12 millimeters ahead of the filling station;
depending on the pitch between the pockets of the tape, this may correspond to the
component two, three or four pitches ahead of the filling station. The inspection
system may be a vision system comprising a camera 152 as well as prisms 150, 151
or mirrors for redirecting the image of the component toward the camera. Other

30 inspection systems may be used within the frame of the invention. The inspection
system 15 allows an automatic verification of the components, and automatic



30 inspection systens may be used within the frame of the invention. The

i nspection system 15 allows an automatic verification of the conponents,
and automatic 6 detection of defective conponents 13, for exanple
conponents which are m smarked, msaligned, flipped, tilted or deviated.

O her tests and inspections nmay be perfomed on the conponents 12, 13
within the pockets. In another, not illustrated enbodi nent, the system
conprises a plurality of 5 inspection station along the tape. For exanple,
in one enbodi ment, the system conprises a first, nmechanical inspection
system anddgtestitnopfdlefessve eempenensetd ifgpxapplesammanentsaienai€al i nspecti on
system may GRAErkeE riisalgnad| fShe@OWItSd dMdeliaf@l. DHsr teIOURd fnBFedtioRe mageanged

so as to be_displaced, each ti compgnent ti]ted or turned protrudes out
of the pockBETor songhglgpgggr,l@rjﬁﬁ ??* %@'B’é‘l?@o‘“’f’ $tSexanpl e by an 10 i nductive
sensor, or by any suitable sensor. A spring brings the cover back to its
initial position after. it. has. : I d ni cal
i nspection systemi Lm_g]rolrtieﬁge [@gﬁgt\?vg%ﬁ%gd%&%t’ﬁﬁgég%gﬁ@ﬂg%%5pﬁégﬁﬁf(ﬁai ng
stati on Pwhinspedivestation anngdbe tapel Forexanpip dhone embedimenethersystember  of

pi tches), w&rhgnééaea 8L hfeRhafTBAlidsPELE: S¥RHEENES RS SpRldl #s é‘f\fa_n

mechani cal syste for exanple 12 mllineters ahead of f5t he 1p| i ng

stati on. system. The@pehaiab insaegion sysemimay sriFRrise odatipe Loy o flggiwstt i ve
conponent . Bedvadhé tapepbrrbhgedl siedsctotbeviispiauaaaentimeya ddmpadiht @l oand/ or
mechani cal -unr?eocfért gg)pn sgl{{tig«fm tri g&eﬁ. §ut %grrati C, Hv%d;%n of trlle diirection
of the carr["SPEGRISEUYRS CHof e RAgE™ty LPia QISPRS S B Heterterdor @ amRRPY 84 back
to the 1Dl indyctyvesenser, beboanit fhuitablecsenserndspting BingsZhe asver bhcistoritstinitialon
Figure 3. The.eh q i@l ﬁm i e between
t he inspectPgsﬁﬂgsrf%fﬁagﬁ]atgﬁaetghgg@@?g&%ﬁg{ggg ect’{}agﬁ:egir}%ﬂﬁaémégn t he
filling stabys#m is arranged a fegn!/H) Filinaetgrs aheadofjthedilling station{whbicb dopg nplal f a
step onwar dnedd€ariii Usréspabl & aRtintéded Wlib¥S bfeifcASs) ! Whidtthe bpRel ARG O t he
pocket of the carrler#aﬁe 10 25 t.%i c ntaig ns thei ﬂgfe@tléer CE"{&?O ent 13.
The def ect i WE'YBHBIALSH ames themeghani Prh“«?%ﬂ' GUEXBTP'E e MYYURER'S @ dn‘a t he
vacuum $§st tmfilibig(sfatgpnr e 5) that sucks it into a tray (not shown) for

def ective conponents. O her systens nay be used for renoving defective

conponents from pockets. Alternatively, the position of the conponent may
be corrected, usingRerensrampiber 43vi bigurec? gesignatesma defectetdopwopentponent s
whi ch are 3Be\Rfilil BAnR ARV coBéne by tHE cﬁﬁibél%@ﬂ:r%echbhi@ﬂ%deﬂti&] pocket,
can of course be reused and | oaded Iinto a different carrier tape.

system triggers automatic inversion of the direction of the carrier tape 10, until the

defective component 13 is reveried back to the filling station below the vacuum nozzle

20 17, as illustrated on Figure 3. The distance of displacement corresponds to the
distance between the inspection station that detected the defective component and

the filling station.

On Figure 4, the turret 1 is indexed by half a step onward, and thus

enables a vacuum system 18 to get free access to the pocket of the carrier tape 10

25 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, using for example a vibratory system. Defective components which are

30 warking properly, but only misaligned or flipped in a pocket, can of course be reused
and loaded into a different carrier tape.



7 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
turret is indexed onward by a full step, in order to present the next

el ectroni c conponent 12 above the enpty pocket 11 from which the defective

conponent was renoved. Those two steps 57may be conbi ned. This repl acenent

conponent is then dropped into this pocket, as illustrated on Figure 8. The
carrier tape 10 is then noved forward on Figure 9, until the replacenent

el ectronic conponent 12 reaches the inspection station that detected the
def ecti ve conponent OnEigure 6t therdieettt is turoed barkwaspbybelheatepeddpiufent i s t hen

verified, astithbUshd BofBuOBNGUIRURIR of FEERES WIOKRURS RARS ekl fiRiet epeal ed

if the inspecti on station i(1 anot I nspection station) detects that

the repl acefHRrdoyRightep. mzor %rtamﬁﬁeaw@@@rwectmw"woa% % 2R9Ye ey
nunber N of einpaidcketnst fedm deiohahé wereemmﬁmanﬂmwrehhﬁeamwmﬁtbpél\b 1,

d i cal | 10 d d the
Fepeat oS pr BoY BhEomeier BS Ritcalt s RRnPth & bt ethRpRy Mo s AR B gi v oy
15 pocket. iDnsttdted ob Rigurd@nthe ¢drrigriape 13 sdben moved fdnl\wdmp?lmet%untli
conmponent s ﬁh'e‘%‘e’?lﬁ rﬁ&%‘eﬁéc\‘r%nirc%%m fonér‘i’couzqsiza{é% tﬁ@fngg%fﬁig)i stati Pﬁ‘tﬁdt 'dEieE&def the

carrier ta ectronic co onents 1s cont new ective
conponent lthedefetive spmeoneris aash PeeRanisEine r@wa@qrreermcgmpeaemmh%t

2Pr ocessi ngvéfietii &hmusifitdd bmBigakeatd.on 10Carrier tape

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 generated and the machine is stopped,;
repeated problems with the same pocket may be caused by an uneven cr dirty

15 pocket.

On the other hand, if the inspection of the replacement components gives
a positive resuit (no defect detected), the filling of the carrier tape with electronic
components is continued, until a new defective component 13 is detected.



11Pocket 12Conponent 13Bad conponent 15]1 nspection system 150First prism
151Second prism 152Canera 17Conponent hol der, such as a vacuum nozzle
18Vacuum system 19Tension roller 09 C ains 1. Anethod for filling a
carrier tape (10) with electronic conponents (12) and for renoving and
repl aci ng defective electronic conponentg (13) fromthe carrier tape,
wherein said electronic conponents (12, 13) are transported between a
plurality of processing stations (2) and a filling station (3) by a turret
(1), said 5method conprising the steps of : at said filling station,

| oadi ng an el ectroni c conporReferenceanymakeon(the Figiiresai d carrier tape (10)
by said turret (1),

1 Turret

2 Processing stations
3 Filling station

10 Carrier tape

11 Pocket

12 Component

13 Bad component

15 Inspection system
150 First prism

151 Second prism

162 Camera

17 Component holder, such as a vacuum nozzie
18 Vacuum system

19 Tension roller



noving said carrier tape (10) forward, automatically detecting that said
el ectroni c conponent is defective, 10when a defective conponent (13) has
been detected, rotating said turret (1) in a first direction, noving said
carrier tape backward, unloading the defective electronic conponent (13)
fromthe carrier tape (10), by a system{d8), distinct fromsaid turret
(1), rotating said turret in a second direction opposite to said first
direction, and filling at said filling station said pocket with a new
electronlc 15conponent by said turret. 2. The nethod of claim1,
wherein the sane filling station (3) dahunne sanme source of electronic
conponents are used for |oading the defective conponent (13) and said new
conmponent . 3. The nmethod of claiml, wherein said turret (1) is

rotated in said fitlst AnetiRASecHNchg cafidritape (DY) Wils slethatic aompapni(én) a
defective electropic conponent %éS has been detected. 4. The net hod
of one of the &Mhiorgemoying and iFRkvCEiglefact veielegleanic eorpRrsad At iramdhg n| oaded

with a vacuum ééf'ﬁ&gﬂtﬁbé j&@er#lﬂgﬁﬁ%wﬁﬂﬁm%{)w}ﬁﬁﬁaﬂ 1'2' avd ﬁ'ﬁﬂusg)ﬂrted ﬂ'gween a O

The net hod of one t’he cl ai ns erein sa carrier tape |s
noved f orward ﬁ]ﬁltééﬁy afplemcssmlgmwmns (DHasd bddhng gataed3) by a turet (lrhealdet hod of
claimb5, mhereln said carri tape (10) is noved forward to its initial
posi ti on°af t er M50 °E¥%@¥$§%?%q% onent (12) has been | oaded. 57. The

net hod of one of g bad &g Rationt R)a@mg%rﬂl)é’dn%hi&gzoﬁap‘éh@ﬁ 10k pbalep e iofgaigai d
new el ectroni ¢ conpone 12) after it has been [oaded into said carrier

tape (10), andcmﬁﬁbwpmﬁoégwdmdéwmﬁdhbonent if it is defective.

moving said carrier tape (10) forward,
automatically detecting that said electronic component is defective,

10 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 (10), by a system (18), distinct
from said turret (1), rotating said turret in a second direction oppostte to said first
direction, and filling at said filling station said pocket with a new electronic

15 component by said turret..

2.  The method of claim 1, wherein the same filling station (3) and the same
source of electronic components are used for loading the defective component (13)

and said new component.

3. The method of ¢laim 1, wherein said turret (1) is rotated in said first and
20 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
components are unloaded with a vacuum system (18) independent of the filling

station.
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8. The method of one of the clains 1 to 7, wherein said step of
automatically detecting that said el ectronic conponent (13) is defective
conprises 1l0performng a visual inspection of said el ectronic conmponent.
9. The nethod of one of the clainms 1 to 7, wherein said step of
automatically detecting that said el ectrohic conponent is defective

conpri ses performng a nechani cal inspection of said electronic conponent,
for exanple using a flag. 1510. The nmethod of one of the clains 1 to 7,

wherein said step of to ically detecting that said el ectronic Tponent
(13) is defective @-ongﬂﬁegggﬁ?fg?flrfa"eﬁﬁlﬁéﬁl e NSTET $EGEITIPHRPS for
detecting el echiQad forGaRPARe AhewiddaipoRER HayH&nqbideaf @ pocket, and a second
optical systemfor performng a visual 1nspection of said electronic

conponent in the pocket. 2011. The nethod of claim 10, wherein the | ength

the. dof ecti ve compbnerie MIaRoREcith hdhesTERE ity LT Ofts befhq EFyRd
wher ei n sai d detiecihitiahpoditicteifes hincer dt@ehicingonenildReik becteloaddds

el ectroni c conponents which are 11 misaligned, flipped, turned or tilted,
even if those el ectronic conponents are working properly. 13. A device

for fillgng a carryer MRRFethddf MeldT 18 Q&N @&%ﬁﬁﬁ%h%teb%?insﬁ&tin@nd for
renmovi ng and repl aci ng defective electronic conmponents (13) fromthe

Scarrier tape SHhépewgloskpric spwporemi k) @bapid henbesndeasled inin spid cosir BPEween a

(1) sai 4 turrBOBan e hBtud By BB JREEa ot on and a second
direction opposite the first direction, conprising: a turret (1)

where an electronig c onent . is |oaded wth a_conponent holder 10(17) into
N bocker (11) of s a BT dEape o 16 Dok RIS FGP 851 o car 1 er
tape (10) backyabmadadlyidRiatBAE that said electronic component (13) is defective comprises

10 performing a visual inspection of said electronic component.

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.

15 10. The method of one of the claims 1 to 7, wherein said step of
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 components which are



an inspection system (15) for automatically detecting that said electronic
conponent (13) is defective, a vacuum system (18)distinct fromsaid | oadi ng
system (11) for unloadi ng 15defective el ectronic conponents (13) fromsaid
carrier tape (10), said turret (1) being arranged and commanded for | oadi ng
a replacenent electronic device into saidl pocket. 14. The device
of claim 13, said inspection systembeing a visual inspection system (15)
for automatically detecting defective el ectronic conmponents 20in said

ectio sten1

[ t . The .dev
Fur ther compr i SRR OISR CHI<E R e b Shehop R R e &
det ecting def eGbilgg plopeily.oni ¢ conponents in said carrier tape.

13. A device for filling a carrier tape (10) with electronic components (12,
13) and for removing and replacing defective electronic components (13) from the
5 carrier tape wherein said electronic components are transported between a plurality
of processing stations (2) and a filling station (3) by a turret (1), said turret being
adapted to rotate in a first direction and a second direction opposite the first
direction, comprising:
a turret (1) where an electronic component is loaded with a component holder
10 (17) into a pocket (11) of said carrier tape (10),
a motor for moving said carrier tape (10) backward and forward,
an inspection system (15) for automatically detecting that said electronic
component (13) is defective,
a vacuum system (18)distinct from said loading system (11) for unloading
15 defective electronic components (13) from said carrier tape (10), said turret (1)
being arranged and commanded for loading a replacement electronic device into

said pocket.

14. The device of claim 13, said inspection system being a visual
inspection system (15) for automatically detecting defective electronic components

20 in said carrier tape.

15. The device of claim 14, said inspection system further
comprising a mechanical inspection system for automatically detecting defective

electronic components in said carrier tape.



