18 OCT 2006 *166166* Description Packaging systemwth a too! for

e€ncl osing el ectronic conpo- nents, and nethod of populating a carrier tape
The invention r ackagi ng systemwith a tool for si ng

el ectronic conpﬁW@NmmwmmmmNEarrier tape, and a nethod of1§d%§P§&]ng t he
carrier tape. For thgepurpose of transpth and delivery to an automatic

pl acenment nmachi ne, electronic conponents are often enclosed in what are
known as Gardyiipgigh transport tapes, which can be stored and transported
in the rolled-up state. Transport tapes of this type have preforned tape
pockets, in which electronic conponents can be arranged and transported in
an accur atkagregisgt spatenndi tare bealeforedntiomihbeel eans@ord dages i n an
ac- curate sition. For the purpase .of transport, the tape pock- ets of a
transportIF%%EB 3?@ %65%?%dP%MQ?#§§é§¥ﬁgdaoFa59&8§eF§p?ng tape, so that the
el ectroni c conponents cannot fall out of the tape pockets and cannot
change their position in relation to the three spatial axes until they are
renoved froff tAEELEEGRSHBIFC A0S .2 RATEOHSGATT ¥ SERABeV: Fag detdorf@it s i nto
the openi ngs10fsi68r bl 8FcréPeSodiiRaRaven whekeasethes0penings are partly
closed wth two adhesive tapes on their upper sides, is disclosed by US A
5 203 143.mefhedchpBRRKt 3t e HYl Farwithe tépeni ngs of the car- rier tape by
t he adhesive tapes. During the introduction and positioning, in particular
of small and/or |ightweight electronic conmponents and/or sem con- ductor
chi ps, sudvraghgr puneesiedof ncxprsmonturber sief.overnt e ap adwebrGtricui t

t echnol j i J I ineerin and the like, .rapid.
b1 acerent BT AR o O CRB b (P F o9 (e DR Ehat t he

conponent svhatl lerpukpoenitamfcarrying or transport tapes, which can be

stored and transported in the rolled-up state; Transport -tapes
of this type have preformed tape pockets, in which electronic

components can be arranged and transported in an accurate po-

sition, and can be removed from the transvort tapes in an ac-

curate position. For the purpose of transport, the tape pock-

ets of a transport tapes are covered with the aid of a cover-

_ing tape, so that the electronic components cannot fall out of
‘the tape pockets and cannot change their positién in relation

to the three spatial axes until they are removed from the

transport tapes.

A method for inserting components into the openings of carrier
tapes from above, whereas the openings are partly closed with
two adhesive tapes on their upper sides, is disclosed by US A
5 203 143. The componenté are hold in the openings of the car- -

‘rier tape by the adhesive tapes.

During the introduction and positioning, in particular of
small and/or lightweight electronic components and/or semicon-
ductor chips, such as are neesded in great numbers for inte-
grated circuilt technology, illumination and laser engineering
and the like, rapid placement with a high throughput rate is

associated with the risk that the components will jump out of
S
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7 8 OCT 2006 |a the tape pockets and therefore hanper the placenent
operation of an autonmatic placenent machine for transport tapes consid-
erably, particularly since not only does the placenent have ig 0¢3le 0
interrupted but in principle the automatic machine has to |00k orzuphe
electronic 1 8 OCT 2006 2 conponents which have junped out and the

pl acenment position of the automatic nmachine has to be redefined and
readjusted. 5 A further problemin the placenent of transport tapes wth
smal | and/or 1ightwei ght electronic con%onents in the mllnmetre range is
to be seen in the fact that the precision requirenents both on the.
shaping of, the tape pockets and on the automatic placenent nmachi nes
require 10"CorMTHRATNEThcaRAsFhgrefveet mampeandhde val apsentit S Si dh

order to positiondhe ' onponents _ precisely and in an accurate
position in the tape l|¢e)t!o ie%é)&hgﬁg ﬁgcgl?&&r *Pg' rESSEse Yanes siapsid-

requi renesab s demEcitadnel gogpasenhstapg1ingeeked i ntg the backets of
the-transrggr.t tape by neans of a rotary crogsagrjsa%nﬁi églaicﬁéneg’r%m aFife tO

el ectroni't cjorhpe‘o‘?r@%? HE atn-pripciple’ shet emeoakraadyssepacated @@ t he
waf er O 1ol heyblank él%cﬁﬂéﬁ’%@ an extent that they can be separated from
a carrier filmand picked up by the pivoting arm All the nethods
described need a relatively great deal of handling and are therefore
associated with certain mninmumcycle tines. 25



. Pick-up devices. =or handling and positioning semco
t’hei r envi saged installation |ocation are disclosed b
JF _OC 84 006 A and by JP 100 84 032 A. A device for

sem conductor chips is also disclosed py JP 061 51 483
the invention is provide a device and a nethod for po
tapes with electronic 3S conponents or sem conduct or

u, reli ab-e and pre.. Ni se popul ation el ectronic

transport GARRANSNEH 8- paperhavpes UBOLT @006 aBdwi tine a wioaddmersi ded film

cover or bhis{elof apes Md hadrorkRglkesidednLil 0
obj ect ofbéhe i nvention is gch?e?ed by tﬁeggubfg%f ¢

§I’

nductoﬂﬁc&¢bémmﬁ.
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the respective dependent clainms. According to the invention, a packaging
system.is 10 provided w.th a,guidq\plgte for the_l|inear guidance of a
carrier taperBhaPECaR R I dbutbt &4 PR2EPBERFORE TEBREBRGHL SSaesi t h
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in each case or a sem conductor chip in each case' from above. The lifting
needl e can be constructed in such a way that it guides the el ectronic
conponent or the sem conductor chip from bel ow. 25 The_vaéthFBi%MQte and
the lifting needle are intended to pick up vertically in each case an

el ectronic conponent or sem conductor chip provided on a carrier filmor
carrier plate and.to position the el ect3onic 30 conponent or sem conductor
chip picked up in each case in a cavity or a passage opening in each case
on a carrier tape. In this case, the vacuum pipette and/or the lifting
needl e can | agh Lar.r ;e lifting nmovenent apd nove, in and/ or

t hr ough the%gggsggéggggﬁi%giﬁﬁgq%ﬁﬁ?hgoaﬁfdg*pl te° AT BARFETWA5662 4 The
conponent s areIhepeddesf fihe vaveumipi petstseblespecifically in particul ar by
t he novenent of the carrier tape in the transport direction. 5 The

packagi ng system further conprises at |east one upper cover filmdevice
for applyiﬁé“éﬁ Bppeft cefernef iinveaid/igy i | avkievedebyf thm devijeetf or

appl ying. _coc| quer couspehlibittt C-tdinear rigistang. 1 Asordingcta anot her
enbodi nent %f tre |nv_,_ent|on:E thgf‘paqkaglng system accordi ng thée
‘invention conpri¥¥EEA-St odtt f ortihsertiVivg eIVt r I TonpdAemt s theo a
carrier tapsspadiithe hdspprssagecdpensngs to hold individual electronic
-conmponents. The tool has a pick-up device 15 with a vacuum pi pette and a
lifting needle to pick up the electronic conponents vertically froma
carrier fiAeaordioagrier pilat e Bmden'ol osi ta onpibragonponentseinn ithe

passageoopeiv gsidy ﬂ?@ﬁsao%diJgfﬁﬂi%é”?g?”%g% 9 near guidance of
a carrier tape that can be populated with electronic
components or with semiconductor chips. The guidance
can be carried out horizontally in a sliding manner.

The guide plate has a passage opening.

The packaging system has a carrier-tape porulating
tool, which has a vacuum pipette and a lifting needle,
which can also generally be constructed as a lifting
device. In this case, the vacuum pipette is désigned in
20 such a way that it can pick up an electronic. component
in each case or a semiconductor chip in each case from
above. The lifting needle can be constructed in such a
way that it guides the electronic component or the

semiconductor chip from below.

The vacuum pipette and the lifting needle are intended
to " pick up vertically in ~each case an .electronic
component or semiconductor'chip provided on & carrier
f}lm or carrier plate and to position the eleétronic
30 component or semiconductor crnip picked up in each case
in a cavity or a passage opening in each case on a
carrier tape. In this case, the vacuum pipette and/or
the lifting needle can in each case carry out a lifting
movement and move in and/or through the passage opening

35 in the guide plate.



the vacuum forceps. The carrier tape is guided in the 20 horizontal
transport direction in such a way that it w pes the conponents off the
vacuum pi pette in the transport direction. The packagi ng sgsst ﬁﬁ} has a
guide plate for the linear, sliding hoizontal conveyance of e rier
tape populated with 25 el ectronic conponents, and in each case devices for
appl ying an upper and a |l ower cover filmto the carrier tape. This -
packagi ng system according to the invention has 30 the advantage of an
only mini rr”ége haf@rPAgerdvemede t wigsdk apf antdher ansfeaumel edipedriies

conponent sghegateds onya ; I aﬂgvtmaelarcaby e APy LR GomRenents, mer el y

have to be pushed upvvards by nmeans of i near ting novenent, so that
no ki nd of CR6hpFT chiked hﬁnHPPnfjréPéﬁ@r@S dd{ra@tm steps of the vacuum

pi pette are necessary. In addition, no additional tools or aids are

r equi re order, to renove  the Iec roni c conponents froma vacuum 18 OCT

2006 5 pi ﬁ%‘f’tég AT hity S sk }‘§t EFf of FBBTBY SPhe?tarkSait ©&Fe to be

- popul at ed. uM@i ngdvieer efettr ot i confenentppafyitie ¥ACUEB4Y peblerby neans
of the car IS rocedure which treats the electronjc corrponent
gently. 5 yﬁﬁsitﬂ?ijg?a va%uu?ﬁ %l‘cfpe(f?\@e{/\hlfcﬁmh SHCentPal TprYTRPy e that is
evacuat ed Hewengeever | fitmngoopkeatromiamd tager.i ng t he wi-pi ng operation,

t he conponent and in particular the upper side of the conponent are
treated gently. To this end, the vacuum pipette has at its tip 10 a highly
pol i sHéd R AFHERE 2D ntacta U2 e STBALS MRRItC HO T t k& eupigererst den of thee

conponent }béc}@d@is@@dsyghéﬁi aeeBrachgswd agq canvbel 059 &Qm%rlgégoa tic,
mhICh s Corfesggn9£ggr¥*00np|E%ggonﬁggcg%%%éggtgafgbg a carrier
tape, which has passage openings to hold individual
electronic components. The tool has a pick-up device
15 with a vacuum pipette and a lifting needle to pick up
the electronic components vertically from a carrier
film or carrier plate and to position the components in
the passage openings by means of a lifting movement of
the vacuum forceps. The carrier tape is guided in the
20 horizontal transport direction in such a way that it
wipes the components off the vacuum pipette in the
transport direction. The paCkaging system also has a
guide plate_ for the linear, sliding horizontal
conveyance of the carrier | tape populated with
25 electronic components, and in each case devices for
~applying an upper and a lower cover film to +the carrier

tape.

This packaging system according to the invention has
30 the advantage of an only minimal handling movement to
pick up and transfer electronic components located on a
blank into a carrier tape. The components merely have
to be pushed upwards by means of a linear lifting
movement, so that no kind of complicated handling steps
35 or method steps of the vacuum pipette are necessary. In
addition, no additional tools or aids are required in

order to remove the electronic components from a vacuum



upper side of the conponent. In the case of netallic 15 vacuum pi pettes,
the contact surface can additionally be hardened, in order to achieve |ong
service lives. Hardening of this type can be carried out byq{gegers 2606

di ffusi on hardeni ng, which neans that no_additional surface layer is built
up. In the case of what is 20 known as "%olsterising", har dnesses from
about 1200 to 1300 Vickers are achieved without additional material being
applied. A further advantage of the vacuum pipette with its 25 highly

pol i shed m npiwatcent acinsdr tade isathatisa sgakbrmafouny ehevacmdower is

sufficient to_hold the co nent, wth the evacuated, capillary.
Furtherm)re,gaggj Scsot nent = %qfdéepq'at ORBF tHE vE ﬁﬁrnrﬁgﬂ)&t tcéynﬁ?ﬁr}?li% t he

t hi ckness of ofheheonponent pigredt o hhend¢dmekogsshef ca3Q itdie teay iiey 4 apes
are possi bl e W ths SEMRLe geans, According Lo _gne enbodi ment. of -~ rie
Invention, the prck: - up gé:VI ce “la.lsé’g g%tu%?n“_%ﬁé?‘gg, SRS M gent | e
and secure RAnUFILAg 6f VElsaugl aciroiiic Cohponkatssa Ascdrdilng 35 1lemy
further embodigent;of dhieloventialy:dhe vacuum plpet Le,das A i IHIng
direction at right angles to the conveying direction o e carrier tape
and through $RE118 CCTS2008P1B9paspagetepeni nde n qumpdratter anfustinl i ke
the vacuum pipetteiathenki fifdgar needt ecpr efier abbypahsnr Bas & rddddd ng
di rection at-glﬂgt aaglegrto‘gh conveying direction of the carrier tape
and as far a%Sthe’towr B i§dgd'of the §§§§&@efﬁﬁﬁﬁﬂﬁbsh§ﬁ Bhe 18t /e The
only milei med hitfsfhillyy poVesteat s maf it vesutarpi peid@and ehtot h@ildHf ting
needl e ensure, ex 0si tionin :aﬂg. deposi-tion of .the el ectroni ,
conponent s iﬁnghgﬁé%gfieT‘gfapgf PE, §8QBPBFH t 552 préfetced gﬁﬁéﬂinent
np

of the contact surface can bpelong to @ Teflon tip, which is

correspondingly compliant, and does not damagé' the

upper side of the component. In the case of metallic

15 wvacuum pipettes, the contact surface can additionally

be hardened, in order to achieve long service lives.

Hardening of this type can be carried out by means of

diffusion hardening, which means that no additional

surface layer is built up. In the case of what is

20 known as “Kolsterising”, hardnesses from about 1200 to
1300 Vickers are achieved without additional material

being applied.

A further advantage of the vacuum pipette with its

N
w

highly polished minimum contact surface is that a small
amount of vacuum power is sufficient to hold - the
component with the evacuated cépillary. Furthermore,
adjustment and adaptation of the vacuum pipette both to
the thickness of the components and to the thickness of

30 the carrier tapes are pcssible with simple means.

According to one embodiment of the invention, the pick-
up device is & vacuum pipette, which permits gentle and

secure handling of the electronic components. According
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embodiment of the invention, *the vacuum

pipette has a 1ifting direction at right angles to the

- A ' : 2

conveying direction of the carrier tape and through the



10 invention, the lifting novenents of the lifting needle are synchronised

with the lifting novenents of the vacuum pipette, and the v I
mai ntai ned until the transport tape noving forwards has w ﬂ:}glﬁr‘ﬁe}ﬁ@

el ectronic conponent off the nouthpiece of the vacuum pipette. 15 An
alternative enbodi nrent of the invention provides for at |east the vacuum
pi pette to have a horizontal novenent conponent in the sane direction as
the conveying direction of the carrier tape as it inserts 20 an electronic
conponent iPR®Sadpaspanengpenimg-hdhiisttieor.i zodtak novenetite coapanent of

the vacuumpipette rehdably:-preye el ectroni¢ conpaonents falling out
downwar ds aﬂgg%the y.acuum.%%s b%ennﬂ_é%%ggedéﬁggggﬁg“gl eg}f’i(rzs)gn'i ag‘onﬁonents
can be pi ckieef trpP@nd i tRpOPR el n lgdi tcapnicére st ape pabei cobarkyisgnply i f

they are appli@stionacgonprnenti-£adFi apel APl aokebp JoOws, and/ar col ums
and are_hel d together by a carrier film 30 The con‘gonent carrrer or the
bl ank wPt h SHE cAfri€le  PRPAFISC B TFY 0o1B fidte héRtéERBadi Tt ool vt he

i nvention. mirsimppl i edringamsvppent st A echbatacanmbe i gl aged or

hori zontal .y, . which _makes raﬁgéldo and_accurate 35 di spl acenent and

posi tioni ng " 0f the &réet r Shi ¢ TonpBRBAfs UiRT heaf? Stite MY er 2R@pe

easi er. Fordepdd st jmm po§efhehe lsuppanti d abbepoasnpeefier atly be-rA80£T2006 7
i roction OF e Carrrer toneiand T 5 CRe2aka orTUGH TSR rebtFEn a
ri ght - L@ngliéyaterato. tBej Aldrders moveemn e eof hehel dctfroitic tespbaent s
fromthe are synchronised with the 1lifting movements of the
vacuum pipette, and the vacuum is maintained until the
transport tape moving forwards has wiped the electronic
component off the mouthpiece of the vacuum pipette.
15
An alternative embodiment of the invention provides for
at leas: <the vacuum pipette to have -a horizontal
movement component 1in the same direction as the‘
conveying direction of the carrier tape as it inserts
20 an electronic component into a paséage opening. This
horizontal movement component of the vacuum pipette
reliably prevents the electronic components falling out

downwards after the vacuum has beer removed.

2.5 The eiectronic components can be picked up and
deposited in the carrier tape particularly simply if
they are applied to &z component carrier or a blank in

rows and/or columns and are held together by a carrier

film.
30
The component carrier or the blank with the carrier
£film, according to a furthe:_ embodiment of The
invention, is applied to a support table that can be
displaced horizontally, which makes rapid and aécurate
35 displacement and pcsitionin oz the electronic
- components underneath the carrier tape easier. For

this purpose, the support table can preferab’y be



bl ank or the carrier foil without difficulty, the support table has a
second opening of larger diameter than the lifting needle,_\éhbqg2 n. each
case be noved into a position |ocated vertically underneat% a @gssage
opening in the carrying tape. The |lifting needle can be pushed through
this opening and, together wth the vgpuun1pipette, can convey the
respective electronic conponent into the carrier tape. 15 The guide plate
preferably has a first opening of I|arger dianmeter than an outline o-F an
el ectronic conponent, through which opening the linear lifting axes of

t he vacuumdggigmtazedandnofa t herbif tHog needle dextend tenpiahl Vo1 Lecat ed
directly ahqgye J Lrst 2 ening i-s the passage opening in the carrier
t ape, intggxhi%Eﬁgﬁgéﬁgcf%%ﬁgggﬁgﬁpgﬁehfLisgéeﬁﬁg?iegaPﬁ &&ch iRase.

Accor di ng tSE®PTUMHErz @nbodi denecbiotheti nvghtti amgla2b wlawwmsid eam of t he
pi ck-up device in the conveying direction of the carrier tape, the
-packagipg system has feed devices for the lower cover filmand for the
upper cover fQURT Tie $eREBRTar EDpr edsed romic tdwnmrmenss déroandnhupper
side of theltaape by nears ofzdefd.ectibn 3%‘!&3;%@{5 gndcby, a pressing device
i n each case _ and are connected to the said tape. IS can’be carried
out, for gké)m" HRPTRangSofe aSREARANPRESVIE Of dianudry dadhesitve

bondi ng. " thhke feed devitind omddiE alppehiGeVveranfilm iesd@}{r%gg%d Be
domnstreanhphg e4§nye¥in%)dLrecti¥n 35 of the carrier tape,()“tﬁe f eed
device for the |cower cover fitsh 1O§36°ET V06l Ca8LEH Fwarnawith t Ae

el ect rhi cPessparentpecamgot ifral lchet hreaughyihei redeed stigs i ni #pengui de

pl'ate whenpthe: e can pe pushed through this opering and, togethe
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15 The guide plate brerferably has a first opening of
larger diameter than an outline of an electronic
component, <throughk which opening the linear ~ifting
axes of the vacuum pipette and of the 1lifting needle
extend centrally. Located directly above this first

20 opening is the passage opening in the carrier tape,
into which an electronic component is deposited in each
case.

According to a further embodiment of the invention,

DN
o

downstream of_ the pick-up device in the conveying
direction of the carrier tape, the packaging system has
feed devices for the lower cover film and for the upper
cover film. The latter are pressed onto the underside
ancd upper side of the tape Dpy means of deflectibn
‘30 roillers and by & pressing device in each case, and are
connected tc the said tape. Tris can be carried out,
for example, by means ci = Neating device or else by
adnesive bonding. The feed device for the upper cover
film 1is erranged downstream, in the conveying direction

35 OI the carrier tape, of :the feed device for the LOwWex



| ower cover filmis being applied, a vacuum suction device is provided
above the feed device for the |ower 5 cover film by nmeans qfg Wi Ciygg he
el ectroni c conponents are-held in the passage openi ng. The net hod

according. to the invention for popul até ng a carrier tape with .electronic
conponents has the 10 following steps.” A carrier tape is provided with
passage openings for a packaging systemfor populating wth electronic
conponents. By nmeans of a vacuum pipette, individual electronic conponents
are picked Lip drdem atdeppothet abl ecarscangedaiseiaeas h dhesonveyiing 15

| ate of t gi.ng .system. | n, each case_an_.el ectronic conmponent is
Pntroducedh?%fo (gkgcﬁh%als%aégedopseﬁﬁg h the &Y eerptliaﬁg b ansSof a
vertical |ldvéngamieenent lof 1he babdcummepbpetde thatvddduns thetienectronic
conponent . L el ectrani G 1 CRIP ~1s.then 20 wiped off t vacuum pi pette
with the ai %’Q\gjfg% hg_g %grosfiler t%&ﬂn“ﬁ%pgrgéi éigvgfcqea {%T)epiﬁg ?Llogggd by

appl yi n§ arceiypperfeover o¥i pganisn athevisiane Weg, e bdct nadecsicdepoheatsape is

closed by appl yhdgy aihopes £Q4%8Egef iologhi%%_Thi s. nethod has the advant age
that the electronic conmponent iS transferred extrenmely gently into the

passage openings or cavities in the carrier tape, since the contact

surface of Tie mechom picpetride rics ©xt teaeliyv3dtseml AN Mb Pl fgithea
electronic co direction fromthis contact

onent off in the harizontal
surface doesh Jterreﬁflgé?entwla% I-(?;(ﬁ B+ G heCBPBEEFBRPC dbhpon&hE. A
confi gliPat il ofwine netépd. acéor diangita t mped5 isventoonapgovivdes for the
From bel ow "By 201 1 FETAG REedr s, PR BarAYL SYERAE BeboSrEroRere —
with electronic components. By means of a wvacuum
pipette, individual electronic components are picked up
from & support table arranged underneath the conveying
15 plate of the npackaging system. ' In each case an
electronic component is introduced into each passage
opening in the carrier tape by means of a vertical
lifting movement of the vacuum pipette that lifts the
electronic component. The eiectronic component is then
20 wiped off the vacuum pipette with the aid of the
carrier tape. An upper side of a tape is closed by
applying an upper cover film. In the same way, an
underside of a tape is closed by applying a lower cover

film.

This method has the advantage that the electronic
component is transferred extremely gently into the:
passage opvenings or cavities in the carrier tape, since
the contact surface of the vacuum pipette is extremely
30 small and wiping the electronic component off in the
horizontal direction from this contact surface does not:

~represent any loading on the electronic component.

A configuration of the method according <to the
35 invention provides for the electronic components to be
picked up from above by a vacuum pipette and from below

by a lifting needle, which permits exact deposition of



1 8 OCT 2008 9 the conponents in the carrier tape. The vacuum pipette

and the lifting needle preferably carry out a vertical [|ifting novenent
through a first opening in the guide plate, while the transiﬁrb_#a e is
moved transversely 5 thereto and w pes the el ectronic conponefit Gk 12008he
vacuum pi pette in the transport direction. An alternative enbodi nent of the
met hod according to the invention profides for at |east the vacuum pipette
10 to carry out a horizontal novenent with the conveying direction of the
carrier tape as it inserts the electronic conponent into a passage opening

in the Iattir, Gnéesdl {nothuhicgh the elget ronpg, c n |
reliably preven%fﬁ?fronlfal?ing oSt 53Mnmar S 15n¥%?oﬂgﬁegﬁebiF?g?gopening
after the ARUUMEoILRELINFaNARALS PRI ECHAR 1 eERTEN ek oF £XE1TRE | ower

cover filmisteppirdvenehhe oardidl sapershr ompbelay thraugh gufged slot

in the guid $L9te.HLn 20 order that the electronic conponentS cannot fall
down throuﬁ s Veed®sIBE hr9REHERFst@H Nt deFYET stEpRrodVFEEE Hbove t he
feed de@i cecfaretde draewicever thki | Bl e2b rohe cuppempanednkowerfcovge filmin

each case Qgﬁg3§#§%£egg%eghagges%%%ngggggrdgﬁFgﬁans of a heating device to

the upper si ower- st'de” 0 n&flirvel y, the cover fil ms
can al so be adhesively bonded to the carrier tape. The carrier tape used

s 30 pref elably:.0apekel Ao dltfetOVYE TLLEE AlG, P eLeLably grads of
~thermoplastic or I'ikew se of paper. The invention w |l "nowbe “"explained in
more det ai I"hQustHEETn @xeRPPEEFeENtedi rent Lapdtwithie refarencelpettae 35
appended fitgresrrit ol G horizontal movement with the conveying
direction .of the «carrier tape as it inserts the

electronic component into a passage opening 1in the

latter, as a result of which the electronic components
are reliably prevented from falling out downwards
15 through the first opening after the wvacuum to the

vacuum pipette has been switched off..

The lower cover film is applied to the carrier tape:
from below thrbugh z feed slot in the guide plate. In

20 order that the electronic components cannot fall down
through tnis feed slot, a vacuum suction device is
provided above the feed device for the lower cover
film.

25 The upper and lower cover film in each case be applied
in an adhesive manner by means of a heating device to
the upper siae and lower side of the tape.
Alternatively, the cover films can also be adhesively
bonded to the carrier :tape. The carrier tape used ‘is

30 preferably a paper tape. The cover films are

preferabiy made of thermoplastic or likewise of paper.

The invention will now be explained in more detail
using an exemplary embodiment and with reference to the

35 appended figures, in which:



180CT 2006 10 Figure 1 shows a schematic illustration of a packagi ng

‘ ' - di i i i i i tronic
system according to the invention having a tool for insertin ¢ C
conponents into.a carrier tape. Figure 2 shows a detailed exﬂgaﬁ 2808m t he

packaging 5 system corresponding to Fhﬁure 1. Figure 3 shoms_a basi c
sketch of the pick-up device of a further enbodinent of the invention.
Figure 1 shows a schematic cross-section of a packaging 10 system 2
according to the invention having a tool 4 for inserting electronic

conponent s AOgumnt olashams e $apemabicThe 11Le@lr 4 iGRNPsF SES SCRhﬁhhﬁp deviﬁe
ich are i

41 f i cki .ansferring el.ectrqni c conpgnents N

gr ougg ogl ;é%%%ﬂpgg&%yrtd’ﬁg%is%& 'tnlﬂ% f@vpﬁr%%% EVitdE 43, Wfikhfor
substantimi%ﬁQ%ﬁﬁﬂQs@éegtrvatguqvpppeEhes42namdagﬂﬁﬁﬁjdmrmﬁﬁﬂle 4len18l
i ndi-vi - [ : r.at rama carrier [

i ndi-vi dual ch%@é reni %ngngcpééa%_{)e@r & TSRl %rgrrzh L,Bpge-aﬁac:égg-rﬂgt he

bel onging to the blank 8 and placed in passage 0p n _
carri er 2t apty B SR CIHeE SReRILRIt BpeFbopref érabl y consists of paper and is

conveyed i rrianstd db nghBRANGr Kk & gy decp! ake 2L rPTi@K_ | de,plate 21
ext ends over sufficient |ength such that, in the conveyrng direction C
behi nd theqﬂﬁ%rgﬂeﬁkﬁ@RHQ%%ﬁ%htngé%% tBWBNASORe apply an upper cover film

to an upper side 61 of the tape and a |lower cover film®65 to an
ey &> i t he feed device 26 for the

unders de 6 £l e Lage, LoLoLlls: pubose e feed ovice ge for the
30 nmeah@ ofswattiesh 2 ec¢@wdingover thel mEenics ohedhaifindp 4 heoounderside 62 of
the tape ovelsea-fldy alidy: ol def lc%ﬁ&vioggntrsmll rfm(:gogvecyairnrgiedz_! rgg}'gleon 5.
0. The tool 4 comprises a pick-up device 41 for
picking up and transferring electronic components 10
which are in groups on a blank 8. By meéns of the
15 pick—up device 41, which substantially comprises a
vacuum pipette 42 and a lifting needle 43, individual
electronic components 10 are separated from a carrier
film 81 belonging to the blank 8 and placed in passage
openings and 63 in the carrier tape 6.
20
Thé carrier tape 6 preferably consists of paper and is
conveyed in & sliding manner on a guide plate 21. The
guide plate 21 extends over a sufficient length such
that, in the conveying direction C behind the tool 4,
25 sufficient Spéce remains to épply an upper cover film
64 to an upper side 61 of the tape and a lower cover
film 65 to ar underside 62 of the tape. For this
purpose, the feed device 26 for the lower cover film 65
is provided on.the underside of the guide plate 21, by
30 means of which the lower cover film 65 is led up to the
underside 62 of the tape over a piurality of deflection

rollers (conveying direction E).

Above the feed device 26 for the lower cover film 65
3% there is provided a vacuum suction device 27, by means
of which the electronic componernts 10 lying in the

passage openings 63 in the carrier tape 6 and pushed



Above the feed device 26 for the lower cover film65 35 there is provided
a vacuum suction device 27, by neans of which the el ectronic conponents 10
lying i.n the passage openings 63 in the carrier tape 6 and pG@h@'Tﬂmﬁ OCT
2006 11 along on the guide plate 21 by the latter are sucked upwards to.
a guide covering 29 of the guide plate 21 and are prevented fromfalling
out downwards froma feed slot 32 fortthe | ower cover film65. 5 Behind
the feed device 26 for the lower cover film®65, in the conveying direction
C of the carrier tape 6, there is arranged a feed device 25 for an upper

cover filmBdngbynmeans ghiwbi ghdde ppper cover 1hickmb4is 10okkad up to
the upper side 61 of the ta g over a, pIugaIiLy of deflection rollers
(conveyi ng WHEET ofi® D). gég Fre &ty G- eat 7 n§ fdeviit egudgle thveattppért and

| ower coverndilene 6dreBSnaca fironyfedndect edutn @sihesi ¥@s TaIHAEr at 0 the
carrier tape 6 neans.of the cover 15 films. 64, .65 the electronic
conponentsg%ﬁa%fgmﬂ?even¥%ﬁ E??o OY%fl?ﬂ6e5u£l&P fhe passage openings 63 in
the cabrier tape 6. The cover filns 64, 65 preferably consist of a

t her nopl astd g, ang ane FeELLed Rt poing b ns. Qf_ the. heating.
devices 28 and connected %0 Fb”fhezggﬁggpcaé?ié?g%gp§é§eauféﬁ%a%FVely,
i nst ead of 11t hENReBIHIE WY c6 2t igrovEsiadh thm ataor ber naded of,

possi bl e waysof conpechipadt he gover sEihine 64 §§rtgn theLarLieL tape 6
by means of_.adhesjve bonds. 25 The carrier tape 6, after "being popul ated
with the éilﬂr%%icbﬁoﬁﬁéﬁﬁn%Flﬁ?lE%ntﬁé\MﬂRﬁFu%OBﬁFoiélmM5£ 1@hi ch
means i0 isesli tabl ect othe t nppspor kedeandl dgki vered tgpan gssenbly line.
plurality _of' deflection rollers (conveying direction
D). By means of heating devices 28, the upper and lower
~cover films 64, 65 are firmly connected in adhesive
~manner to the carrier tape 6. By means of theiébver
‘15 'films 64, 65 the electronic components 10 are prevented
from falling out of the passage openings 63 in the
carrier tape 6. The cover films 64, 65 preferably
consist of & thermoplastic and are melted point by-
point by means of the heating devices 28 and connected
20 to the paper carrier tape 6. Alternatively, instead of
the heating devices 28, provision'éan aiso be made for
possible ways of connecting the cover films 64, 65 to

the carrier tape 6 by means of adhesive bonds.

The carrier tape 6, after being populated with the

N)
w

electronic components 10, can be wound up onto a roll,
which means 1t 1is suitable to be transported and

delivered to an assembly line.

30 Figure 2 shows, in a schematic cress-section, a
etailed extract from the packaging system 2
corresponding to Figure 1. In this case, the actions

of picking up and transferring the electronic
components 10 from the blank 8 into the carrier tape 6

35 are illustrated.



30 Figure 2 shows, in a schematic cross-section, a detailed extract from
t'he packagi ng system 2 corresponding to Figure 1. In this case, the
actions of picking up and transferring the electronic conpqnegts gfp from
the blank 8 into the carrier .tape 6 35 are illustrated. 1 8 OCT 2006 12
The bl ank 8 conprises a carrier fil m 842 on which the electronic
conponents 10 are fitted in an adhesive manner in rows and columms. The
carrier film8l1l rests wth its underside on a support table 22, which can
be 5 displ aried bbahhe shorbment abs diar a0 The1SURAOT ton t hlie;22 an
preferably %:g%s laced in the conveying direction Cof the carrier tape 6
and at right angt @&t hePeY Y B dvi thed Tent rat 1589 n ithe uppeinesiats e 22,
what .is knowmmesrthe vagsumndlisitsbamsa setendsassage: 18 epenidng L4 is
provi ded, thr.augh which a _Lifting needle 43 can b ved vertically.
upwards (i _T%g‘ﬁlg\?lélgltgi“gﬁld& %ﬁi?es?lﬁgotbrrﬁ %«gﬁt ezigob‘é?hﬁhl FEPe®€ vacuum
is appbi ediizpidredaduuntimeshrooiepnteideditechobd.t he Tradhesioye fd | m 81
on the vac fushs o -Jhe. sUuppo t 1 22.i;s .l ocated i mediately
under neat h%%ghle g%iﬁderggl ;f?_eg féks}b?t %t Cgﬁézg %%’f!rjoﬁinc compohENEYEHY can be
conveyed dite@ctipd remethetlist apkr8ierntteére Passdgetopenging GA3gilest he
carrier tape&dns meansv0hedC tbsr PLekyup Hdevice 4 ~1he tool 4,and can
be depositeI;d Lthere. For this purpoge,Kyt Elergva%uum %?Egéffeecaz{%ecaﬁzbe noved -
through a &t thehPRY?285i Fiihevtiiée MBFATecTve & regteane R2ssdganvar ds
throughOt hedes:itng , 24 _i bherodiieet,i othepposi heita the 4 #f1ingndikegtion A

and : . -
43 can be moved vertically upwards

(lifting direction
B). While the componernt 1is being lifted, wvacuum is
applied to the vacuum mushroom in order to hold the

adhesive film 81 on the vacuum mushroom.

i5
The.suppprt table 22 is located immediately underneath
the guide plate 21, so that an electronic component 10
can be conveyed directly from the blank 81 intoc a
passage opening €3 in the carrier tape 6 by means of
2C the pick-up device 41 o0f <he tool 4 and can be

deposited <there. For this purpose, the vacuum pipette

42 can be moved through a firs: cpening 23 in the guide
4. . . . . .

plate 21, downwards through the iatter, in the

direction opposite to the lifting direction A, and

At the same time, <he l1ifting needle 43 is pressed
against the carrier fiim 81 from below. By means of a
simultaneous lifting movement of <the LiZfting needle 43
and of the vacuum p¢pétte (lifting directions 2, B),

30 the electronic component 10 is l1ifted off the carrier
film 81 of the blank 8, the 1ifting needle 43 piercing
the carrier film 81



25 pl aced or an upper side of an electronic conponent 10. At the sane tine,
-he ft ina needle 43 _s pressed against the carrier filma81l from bel ow.
By means of.a sinultaneous Iifting novenent of the lifting pgegire g and
of the vacuum pipette (lifting directions A, B), 30 the electronic
conponent 10 is I-ed of _the carri e r13~_ film81 of- the blank 8, the
lifting needle 43 r) ercing the carrier film81l. The pick-up device 41 is
noved vertically upwards until 35 the electronic conponent- 10 is ,
positioned {fQ ~he s opgni 63 ihn t carL] e 6. The Carrier
tape 6 is djspl aceggt%g, %E‘?’r %ﬁté}%nﬁ%he@’gu%ee %Té%gga&?glcgmgoﬁniﬁ% 13
in the conveYi h§CaFREctiOETS  FRBPEFEEYFORIRE SEEfpaREN ENgL06Bobatied i n t he
respective Passdgec@pesh NghH3 AR pdispl aged 9p the glgaqr% pkate 21 at
the same tipge. .Provided above th_e,%l de plate 21 and at a distance 5 from
the latter 1529 Qur d&CKer FR§ 1 9hePda e ef 1 e 81 iz pdbteacsal ong
bet weenSt heftat t eheantatber gui de phatde 2kovierierdepot o MHeventrthe
el ectronic onent ;10 falling _ .10 do rds through the first opening 23
in the gui dtg pl gﬁe 2% aéttlieire?healﬁr’fqi%%ggﬂll ejgﬁg et ben &t Hg\ﬁn, t he
vacuum pi pettiedetohotels2t he el ectronic conponent 10 wuntil the lifting
needl e 43 has noved back and the conponent has been w ped off the vacuum
pi pette by the 15 tape advance. In order to provide further increased
saf ety agaiifsto%iRh @l PrAagesat thgr eliesicgondan denpmadent 10 Haklyagi ant,
for theovauymdied t e rddugn Caney oulst nobeonlng agvertd caky | L4
nmovenent in .t t}e léft-"Ptq _direction A but al'so a“slight horizontal novenment
in piate Z1 affer tne lifting needle 43 has been set down,

the vacuum pipette 42 holds the electronic component 190

until <the 1ifting needle 43 has moved back and the

component has been wiped off the vacuum pipe=te by the

=
821

tape advance. In order to provide further increased
safety against such falling out, provision can be made,
ir one variant, for the vacuum pipette 42 to carry out
not only a vertical 1lifting movement in the lifting.
direction A but also a slight horizontal movement in
20  the conveying direction C of the carrier tape 6, until
the electronic component 20 is resting safely on the

guide pliate 21 and slides along on the latter.

Figure 3 shows & basic sketch of the pick-up device 41
25 of a further embodiment of +the inventior. The
components witn the same functions as in the preceding

figures are identified by the same referenc

M
0]
O
I

0]

The <carrier tape 6 1s arranged with its passage
30 opernings €3 or cavities between an upper guide 31 andta
lower guide 32. A film with electronic components 10 is
fitted underneath the lower guide. This film is
piercec by the lifting needle 43 in order to 1ift a .

component 10 and transfer it to a vacuum pipette 42.

In this case, the 1

O

wer opening of tThe-vacuum pipette

42 1is covered by the componen= 10. An airstream



20 the conveying direction C of the carrier tape 6, until . the electronic
conponent 10 is resting safely on the guide plate 21 and slides al ong on
the latter. Figure 3 shows a basic sketch of the pick-up devigg ﬁt m&; of a
further enbodi nment of the invention. The conponents with thd &4

functions as in the preceding figures are identified by the sane reference
synbols. The carrier tape 6 is arrangéd with its passage 30 openi ngs 63 or
cavities between an upper guide 31 and a |lower guide 32. Afilmwth

el ectronic conponents 10 is fitted underneath the |ower guide. This film

i's i erced il hft i e i n er lift @ .component. 10 and
p oR¥%dtibedl idyd i ngyaeeadh fﬁﬁgg Iﬁﬁ? 5nb@n letﬁ%' W

transfer it to a vacuum pi pette 4 n thi's case, *Fo Bpei ng of
t he- vacuum pPpeFEertad i sndovar el BYUR hel £ orpordited 0. in e stiresan 1 8 0 C

T 2006 14 predueed by #he/aGuEiLRUBRpRYE SHOWN b taﬂ"?eé’{ﬁ’&“ oS the

interrupted and a vacuyumis produced in the Inner channel I'n the vacuum
pi pette 42. PASSEUFEsALE L6 SNRE Piless e Hi fFef eREechEs| begydaan tte process
bet ween X heZBnennethathanneini nHhevyagudMpicRatde 42 angs t PR.OWRle, si de of

the vacuum pipette- 42, the conponent 10 is_ pressed against the vacuum

pi pette 42. Qrﬁgt his case, 'a U BleddiRe sendsr, th shoRRORANENI 50 vilew, is
provi ded onpreheefinagrichannék viacilme wagetngifelt et42rhby wears of 10
which a controllgt hown in this view, is inforned as to whether
there is a %onponeﬁtQ%%Séﬁ’rﬁgkuﬁégb% 56%&@%550 the §3cﬁﬁﬁyﬁﬁﬁgrf§142 or
not. In addFRfohnnes Fhanpeéssor éhsenvsoruum minermatiel py tbenet of an

ai rflowpsengpicean benprevided, nwhi ch et agt sphet ber, 15, gore than a
mnimum quantity, of, atf LS o ng thiough 3

e e a ponent 10 on the upper

opening of the vacuum pipette 42 or not. In addition

to the pressure sensor or alternativély_ thereto, an

airflow sensor can be provided, which detects whether

15> more than a minimum quantity of air is flowing through

the inne_r channel in the vacuum pipette 42. If this is

the case, there is no component on the lower opening of

the vacuum pipette 42.

20 The vacuum in the inner channel " in the vacuum pipette
42 1s set to be just so high that the component 10 1is
held on the lower opening of the vacuum pipette 42 and

does not fall off it.

25 The vacuum pipette 42 1lifts the electronic component 10
into the cavity or passage opening 63 1in the carrier
tape 6. As the tape € is pulled horizontally between
the upper guide 31 and the lower guide 32, one edge 66
of the tape carries the electronic éomponent with it

30 - and wipes it gently off the vacuum pipette. Because of

tne lower nolding force of the minimized vacuum in the
vacuum pipette 42, only & little friction has to be
overcome in the process. In this case, the electronic
component 10 is held by the tip of the wvacuum pipette

35 in the direction of arrow F by means of vacuum suction

until the lower opening of the vacuum pipette 42 partly



t he i nner channel in the vacuum pipette 42. If this is the case, there is
no conponent on the | ower opening of the vacuum pipette 42. 20 The vacuum
in the inner channel in the vacuum pipette 42 is set to be | % s, high
that the conponent 10 is held on the | ower opening of the bgg@unf fpette
42 and does not fall off it. 25 The vacuum pipette 42 |ifts the electronic
conponent 10 into the cavity or passage opening 63 in the carrier tape 6.
As the tape 6 is pulled horizontally between the upper guide 31 and the

| ower gui de 32, one edge 66 of the tape carries the electronic conponent
with it 30 and_wipes if ¢ |y ,0f £ t Jacuum.pi pette,. u of he

| ower holdiﬁg*f%%ég ) “ihgﬁaiﬁ%ﬁi%edmggéﬁﬁhlﬁ%'tﬁgg é%ﬁﬁ%?p?%@tf%mﬁz, only
alittle fréerroadnayg toebeuigesr éénmdncn 3#he process. In this case, the

el ectronic - conponent 10 is held by the tip of, the vacuum pipette 35 in
the direction of arrow F by neans of vacuum suction wuntil the | ower
openi ng of the vacuum pi pette 42 partly 1 8 O CT 2006 releases it. At this .
nonent, it is picked up and carried by the guides 31 and 32. 1 8 OCT 2006
16 List of reference synbols 2 packaging system 21 guide plate 22 support
table 23 first opening 24 second opening 25 feed device for upper cover
film 26 feed device for |l ower cover film 27 vacuum suction device




28 heating device 29 feed covering 30 -feed slot 31 upper guide 32 | ower
guide 4 tool 41 pick-up device 42 vacuumpipette 43 lifting needle 6

carrier tape 61 upper side of tape 62 | ower upper side of Hq?% 68]@assage
openi ng 64 upper cover -film 65 | ower cover film 66 edge ©o F&p 08 bl ank
81 carrier film 10 electronic conponefy A lifting direction of the vacuum

pi pette B.= i irection of the lifting needle C conveying direction
of the car rIf'e_é;g té;%erdé[#ecrg“nrﬁfeé;isnbﬁn%?fsécti on of the upper cover film E

conveying direction of the | ower cover film F vacuum suction 180CCT2Ws 17
Patent C -.a-,nms 1. Method of populating a carrier tape wth conponents,
which has the follow ng steps: providing a carrier tape (6) with passage
openings (63) for a packaging system (2) for populating the carrier tape
(6) 2 packaging system B

21 guide plate

22 support table

23 first opening

24 second opening

25 feed device for upper cover film

26 feed device for lower cover'film.
27 vacuum suction device
28 heating device
29 fee

30 feed slox

o}

covering

31 upper guide
32 lower guide
4 tool
41 pick-up device
42 vacuum pipettie

43 lifting needle

61 upper side of tape
62 lower upper side of tape
63 passage opening
©4 upper cover fiim
€5 lower cover film
6¢ edge of tape
8 blank
81 carrier film

10 electronic component

A lifting direction of the vacuum pipette
-2fting direction of the lifting needle
conveying direction of the carrier tape

upper cover film

conveying direction of the lower cover film
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vacuum suiction



wi th conponents (10), - picking up individual conponents (10) froma
support table (22) arranged underneath a guide plate (2') of the packaging
system (2) by means of a vacuum pi pette (42) , by noving thé 3\9&&%&6

pi pette (42) through the passage opening (63) of the carrier tape (6) -
lifting the conponent (10) into one of the passage openings (63) of the
carrier tape (6) by neans of a vertithl lifti ng novenent of the vacuum

pi pette (42) AV pi g tHe conponent (10) of,the vacuum pipette (42) by
means of the carrier tape (6), by a novenent of the carrier tape (6) in a
hori zontal convgyi.ng. direction (C - picking up the conponent (10) and the
carrier tapjg' (G@bréo-qj to\f/egﬁp’tlﬁ -~ FeCptate ?E?P)e 3t t ReTTRER e ovERi iy
arranged orhadg hecuppeovwdingdesoéps he carrier tape (6) as they are wi ped off

t he vacuumpiﬂg%tvt e4r§4§a) by neans of an upper guide (31) of the feed
“covering (29 a%d%dS SwEF-Hnfde T52) 0of Wt He Rftisdee pParerq2i(F3)-fef osing an
upper side (Glpackagie tapesby(APEIM D@ UPREheCONEF: I [LHLE64}, -
closing a |0V‘X/,E_EL- s,Ldme 62 ofmge tape by applying a lower cover film(6-71
2. Method accordl"?&onente_L0y 1 1 characterized in trat ms the
conponent s -O)piakeéng iud edditvddtiabeldawohynes | 118 _RgorNgesipR L 4c3)e 3. Met hod
ing maim 1 or(zg), ,gha%rcrg%tgrrl'ggdni_n L-r.at z -e v D etce ( ~ ~an, 4 the
lifting needl'é”’ (T3 9FFy BUT EXET fi T P (RoveMeritne RaBREFER fir st
openi ng _n - svgukdel Pl avemtadetdow gacoufligipdr@0ne20, AW nbykny the

vacuum pipette (42) <hrough the passage opening (63) of the

<

carrier tape (6)
- lifting the component (10) intoc one of *he passage openings
(63) of the carrier tape (6) by means of a vertical lif<ing
movement of the vacuum pipe:cte (42),
- wiping the component (10) off the vacuum pipecze (42} by
means of the carrier tape (6), by a movemen:t of the carrier

]

tape (6) in a horizontal conveving direction {C)

ks
o
(D

- picking up the component (10) and the carri r tape (6) be-

tweern the guide plate (21) and the fead covering arrangsed on

th

the upper side oi the carrier tape (6) as <hev are wiped off
the vacuum pipette (42) by means of an upper guide (31) of

the feed coveri

3

g (29) and a lower guide (32) of the guide

- Cilosing an upper side (61) of the tape by aDDlving an upper

It

cover Zilm (64),

- closing & lower side (62) of

cover Iilm (€3)

2 Metnod according to Clzim 1, characterized ir that
the components (10} are lifted from below by & liZting
need.e {43)

3. Method according to Claim 1 or 2, characterized in
That t©ne vacuum pipetts (42 anc the Zifting ne=sdie
{43} carry out & verticel lifting movement <throudh &
first opering (23) in the guide plate (21}

4. Method according to one of Claims 1  to 3,
characterized In that at lsas* the vacuum Dipetie (42)
carries out a horizontal movemen= in <the conveying



c ;arac_e_-zed - a --- :a- G east vacuum D.-Dc _te (42) caries out a
hori zontal novement i the c' onve'ying 180CT2008 18 direction (C of the
carrier tape (6) as it inserts a conponent (10) into a passagey @p q@mg
(63) in the said carrier tane (6). 5 5. Method according to one o ai s
1 to 4, characterized in that the Iomer cover film(65) is applied
underneath a vacuum suction device ( whi ch prevents the conponents
(10) falling out of the passage ope ngs (63) in the carrier tape (6). 10
6. Method according to.one.of Clains 1 to 5 characterized in the upper
and | ower b%%?tngn1%%4.o 650 Calé TEPpIh 6Py MBans2of +5 RESSHE Rvi ce
(28) in ancomdbashve (mannemt® & hpabppge i@ i(hl) (68)the tape andy 15 to
t he undersj de £62) of tggxtane. 7. Met hod according to one of Clainms 1 to
6, char act&ff 288 FA~Thaf’ the upper and the |l ower cover film(e4, 65) are
adhesi vel y bonded to the upper side 20 (61) and underside (62) of the
tape. Methed acgo g ne .of, d _to aracterized in that the
carrier ta%e (6§ Eggg %%cgpgbér t&%% % ch ﬁ%s ﬁggsda% o%enlﬁbs %63) to
hold 25 conpbaehest %i@) i, tPackadgingg syweenlhavemg aidui deed) aties (21),

whi ch has { r L - i ng-a-fee over i 29 ch has
an upper dﬁ?de9%§1?95fg§e%§§) |§2§r@éﬁl gncéogfqgg%d$rlg? §épéﬂl%g§ t hat
can be popefatedt %n?%°c€ﬁﬁﬁﬁ€ﬁpss(1G% ) drrd Hevg ngul oSupper tasasiae (22)
arranged ospéhenbowes3si de ehet Rer gglegletaaloaQ% (2i) for electronic
conpog%nts or sem conductor chips to

6. Method according <to one of Claims 1 to S
Characterized in the upper and liower cover Ffilm (64
'65) are applied by means of a hesating dsvice (28) in an
adnhesive manner to the upper sid

i
to the unaersiae (62) of the tape.

is
7. Method according to one of Ciaims 1 to 6,
Characterized in <that the upper and the lower cover
film (64, 65) are adhesively bonded to the upper side
20 (62) anc underside (62) of the tape.
8. Method according to one of Clazims 1 to 8,
characterized iIn tnat the carrier tape (6) used is a
paper tape which has passage openings (€3) to hold
Z22 components (10)
9. Packaging system having a guide plete (21), which has a
lower guide (32), and having a fe=d covering (29), which has
ar upper guide (31), for the linear guidance of a carrier tape
(6) that can be populated with components (10), and having a

support table (22) arranged on the lower side of ﬁhe guide
piate (21) for eleccronic components or semiconductor chips to
be packed, whereas a passage opening (23) is providad in the
guide plate (21) and in the fzed covering (29), and whereby

- the packagi system (2)has a carrier-taepe populating tool

(&) naving a vacuum pipette (42) and a lifting needie (43),



be packed, whereas a passage opening (23) is provided in the guide plate
(21) and in the feed covering (29), and whereby - the packaging system
(2)has a carrier-tape popul ating tool (4) having a vacuum ph e@'EZ%BZ) and
alifting needle 03), 1 8 OCT 2006 19 - in each.case a lifting novenent
can be carried out by the vacuun1pipgﬁ§e (42) and/or by the lifting needle
(43), - the lifting needle (43) and/or "the vacuum pi pette (42) can be
noved in and/ g ERFBULsY ke lpassagencopenhngcéR e idd-t-heg Guwi dg, phate (21),
wher eby the vagu Lpstde (42) gan capry out.a lifting novement through

t he passage openﬁggp%%%) dT(éﬁi o' e %Vaf%‘ 121 En8=w/Ae? eth? 'the packagi ng
system (2) furtifet:haingeatikessl) cme/uppehe wouem bibatdevige for
appl yi ng an upRef.coyesr, -Lisl,m (6 nd/or _a lower cover film device for
appl ying a | omer&ggv%relr% ﬁt“r%/g%ess‘% R0, “PacRAYTIG SPEPERT abcr dPngRto d ai m
9, 10 charac®B®rPzerilate t(Rat .t he vacuum pipette (42) has a lifting

direction at- khgbtpangles Lauhng fonveying direction (C of the carrier

tape (6) and through the passage open ncs (53) T n~t BBt Iatterings 11.
Packagi ng sysf'@ifattordimeyItotid alamsegerodehingchasacterizedniibet pagcd he
lifting needl e2(43dndagReplift_nc direction (B) at right angles to the
conveying direction (C of the carrier tape (6) and as far as the | ower
edge of the PAEsBATERDIEhiSHGs=168) ifnrther |mitier. at2D=42: RackagbAg system
according tawae of1]@me9:50 apbhy; Jzed in that the lifting
movenents of the vacuun1p[pettez%%él§eg%gqggifhggrr‘sTTﬁb<ﬁgng%°(%%) are
in each casé syHehroni¥ediim device Zor applying a lower cover film

- (€5) .
10. Packaging systTem according to Cleaim o,

10 characterized in that =the vacuum pipette (42) has =
lifting direction at right angles <to the conveying
direction (C) of the carrier tape (6) and through the
passage openings (63) in the latter.

15 il. Packaginc system accbrding to Cliaim & or 10,
characte;lzed in that the lifting ne=die (43) has =&
lifting direction (B) at righ= angles to the conwveying
direction (C) of the carrier tape (6) and as Zar as the.

20
12. Packaging system according to one of Claims 9 <o
11, characterized in tha* the _2fting movements oFf the
vacuum pipette (42) and of the 1lifting needle (43) are
in each cass synchronised.

25
i3 Packaging system according to ones of Claims © o
12, characterized in that the vacuum Dipette (42) has e
horizontal movement compornent in the Same direction as
the conveying direction (C) of the carrier tape (o).

30
i4 Packeging system according toc one of Claims 9 <o
13, cnaracier_zed Ln That <tThe compbonsnts {10 are
appL-eC TOo & component carrier or a plank (8) irn rows
ard/or In columns, zand are held togetner by =z carrier
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25 13. Packagi ng system according to one of Clainms 9 to 12, character- zed
i'n that the vacuump' e- -te °~ -' D (42_J has 'a horizontal novenent
conponent in the sane direction as the conveying direction (C of the
carrier tape (6) 30 14 ac:~ag_n g syste*~L according t;; one 03 0cT- 2006 "5 9
-0 13, character-zed in that the conpgnents (10'. - e applied to a
conponent carrier or a blank (8) in rds and/or in colums, a- d are held
togethe by a carrier 35 i 1 8 OCT 20 20 15. Packagi ng system accordi ng
to Claim.4l>5.charakeeinged isysteat t hecconpongnt carriecletmt he — 4l ank (8)
W th the cagy] fLlm (81),)is @appli o] support table (22) that can be
di spl aced ﬁ%‘régﬁﬁfék%f%_ Jl% %g%iaggln% sc%gfpeonﬂpé;%%orcﬁ*tﬁﬂ% “ai mis,
charact eri Ze#2Ph t(fdt wheh stpgoraaxmie €22) cefil beisdisgpllaoetl tn a first

hori zontal dipesttonaparalbel tea-tharconveying diregldon (Q.of the
carrier _tape L?“C) and 10 ir\ a second hori zont aS%g‘(ﬁil r“ecgﬁdorglr&acgn'r?g “angl es
thereto~ 17. Packagi ng system according to Caim15 or 16, characterized

in that thelsupppatkiabhe (22)shas a J5:.6£60R¢ openi ng §24),0f greater
di ameter th nJQgLiftigg .neeggg,_({g%é whi ch can in _each case be brought
into a position tochted®verti Cafiry uhder&RT T pa®igge(2dperiary ©63) in
the carrierdispea¢®d. :20 d8ziPackaginigaystieniageerdiong 4o-one-of <@ ai ms 9
to the conveying direction (C) of the carrier tape (C) and
10 in a second horizontal direction at right angles
thereto.
17. Packaging system according to Cliaim 15 or 16,
characterized in that the support table (22) has a
15 second  opening (24) of greater diameter than the
1ifting needlie (43), which can in each case Dpe brought

into a position located vertically underneath a passage

opening (63) in the carrier tape (6).

20 18. Packaging system according to one of Claims 9 to
17, characterized in that *he guide plate (21) has a
first opening (23) of greater diameter than an outline

a component (10), through which operning the linear

lifting axes of the vacuum pipette (42) and of the
n
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Centrally.

19. Packaging system according to one of Claims 9 =o
18, characterized in that the vackaging system (2) has
a feed device (235) for the upper cover fiim (64) behind
30 the pick-up device (41) ir the conveying direction (C)

of the carrier tape (6).
20. Packaging system according to one of Claims 9 to
1¢

eed device (26} for the lower cover Zilm (6
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the pick-up cevice (41) In the conveying direction (



17, characterized in that the guide plate (21) has .a first opening (23) of
greater dianeter than an outline of a conponent (10), through which
opening the linear |ifting axes of the vacuum pipette (42) a{;g Ogtl' 25
lifting needle (43) extend centrally. 19. Packagi ng system accordi ng®¥o one
of Clainms 9 to 18, characterized in that the packaging system(2) has a
feed device (25) for the upper cover fpim (64) behind 30 the pick-up device
(41) in the conveying direction (C) of the carrier tape (6). 20. Packagi ng
system according to one of Claims 9 to 19, characterized in that the
packagi ng system (2) has 35 a feed device (26) for the lower cover film
(65) behind,the pick-up device (41) in the conveying direction (C)_ of the
carrier tap%H(G) BaFKgggﬁ? ﬁ}t}cGt“(“?lg“ZiprﬁéeQagi%gg‘%?spém%%‘éb‘F%li g ¥® one of
Cl ai ms 9 to2020chelaraetrdrzezied i nthhat thee feeell glevice (26) fror tde | ower
cover film ~s.arranged, behind the feed 5 deyice (25) far the upper
cover film %%ﬁ%‘l ncet?Yﬁa" ggln‘v%yi Lé(;a)dl rect ion (8 of Ef%vé—rb%r riiET ot fp(6) .
22. PacKagi agvsyst ef@accofdi ngtlite® omepef CGaves AFiom 2064 charractidrd zed in
that a vacuug)sygtiongdexiee (275, 1Q i Pravid Y e feed device
(26) for theg#omgr cover ?i-?%(é}g)), totrgng%\%%geckeﬁ%g?e?ow)c' ‘conponent s
(10) into their passage openings (63).

22. Packaging system according to one of Claims 9 to

21, characterized in that a vacuum'suction device (27)

10 is provided above the feed device (26) for the lower
cover _film (65), to raise the electronic components

(10) ‘into their passage openings (63).



