;e3etaz\\ ] D'""ab<aTaSXVFI N 387 PCT/SG *159159* De s cr i pt i on
*@00002* Packaging systemwith a tool for enclosing electronic 5
conponent s, and nethod of populating a carrier tape Thgyi i el at es
to a packagipgysysyeprw i a tool for enclosing el ectrommmmmmwmgmﬁs in a
carrier tape,and a nethod of populating the carrier tape. nggr*t € purpose
of transport and delivery to anautonmati @ placenent nmachine,’ &lect roni ¢
conponents areoften enclosed in what are known as carryj ort
tapes, which can be stored and transported inl5the rol mﬂwmmﬂmmr
Transport tapesceipthés type havepreformed tape pockets, ipg.waic

el ectroni ¢ conponentscan be arranged and transported in an
accurateposition, and can be renoved fromthe transport tapesin an accurate
posi tion. FoPathegiphgpeyeten twiattspar ttoQt ot apacpoeskatys gifed tdransport

tapes are co LLhth i f covering tape,_so that_the

el ect ron;%ccoéflr%%ﬁ%ﬁ séghn%%(? q‘q%ﬁ‘oou? o?o?lﬁganalg% %o%"f’(]éfﬁeﬁng%%ﬁnot change
their position in relation to the threespatial axes until they are renoved
fromthe trapsportest 8pes. HLuEEDg Lhe, g&&%g%b%g@%mp%'t% QniNg,y 1N
particular of small and/or |ightweight electroni"c conponents and/ or

seni conduct ofCEhEPSLOSHRE &< CSTECREEISIPIRPIEER BD Aumserd effortanf-egr at ed

circuit technedogymethddindNatdbpmlanony ases €agiNeertageand the like, rapid
pl acerreﬁto with a high throughput rate is associated with the risk that the
conponent's wll junp out of the tape pockets and therefore hanper the,
pl acement opEcat i bine of panp85ecauddmatiranppacenenndnackiliecfrgr tdcansgior t

005 AR U TSR L R

interrup rrnciple the I ¢ macht ne K%or the
el ectronic °oHIen38INPLTFSE 2igonpbatnt §rahi Ehoposi kison cefr iegandr

readj ust ed. @ﬁ&@%.&ﬂpegagéé,a@ﬂi&ﬁecehaﬁgngﬂbréﬂt%W@jﬂ%dﬁgﬁgﬂ%%dki to be
redefi nei\g 5A further lemin the placenent of transport tapeswith snmall
i

ro
and/ or HPght et gﬁ?l%?g'éw ofFEBonpoREREEOr it REPREI Pietftfd St &VHe % be

seen in the peefoihad thppr eoickearn,r equi wenent s1bethkoan ct hmiapitig of the
t apepocket s gé\rg op t heargrut onatic lﬁlgac%ment ma%hi nes, requi relOcontinual ly

i ncreasi ng i fivest fent Hid Vel opHEnt EGEPSPOTRESY det™ t 09PosiATDH &ltfe

el ectroni c conponert speedi selry bamdrencardadowmt Ehosirbheporh tiapes

t apepocket s, s.angd, i r t : phes r e¢l.si | et ectronic
conponent s alrrzl ?rrl]sg??légg?%tgotgﬁgﬁf)%éke'?ggo %:lﬁelp%?%%g%orot taﬁ?%}y rFéans of a
rotary €PosstR® BaPYoPPAGSAEMOLTHe eraRipont ctepaponsat soaegest wilitsti ne

al ready sepagié ediion bhe yabeke@ingn £A8eb! Ak £a2Qsuche an 1EYn that t hey
can be separated fromacarrier fi pi cked up la)gp%he ivoting arm All
a

| m and
t hemet hods de¥RRIBEY hesd H el 5?#31@ 9Yhr FEs Rt and it e
t heref ore assamiat edhengh dérdiai npo sl tlom cyal edliamo?5tPi ekeupdess ces for

handl i ng an j t4 onj L GO of... chi jr Vi e

gst all ati ogsﬁp%?:%%jf o%kggeag:%gl gg%? b{/r% Ppﬁrgcgvgél SgghA,t%%y t§%qu)6)r8t4 006 A
d by 3P 1002825032 A A device for positioning 30 senmiconductor chips is

al so disclosed by JP 06l 51 483 A

During the introduction and positioning, in particular
of small and/or 1lightweight electronic components
and/or semiconductor chips, such as are needed in great
30 numbers for integrated circuit technology, illumination
and laser engineering and the 1like, rapid placement
with a high throughput rate is associated with thHe risk
that the components will Jjump out of the tape pockets
and therefore hamper the  placement operation of an
35 automatic placement machine for transport tapes
considerably, particularly since not only does the
placement have to be interrupted but in principle the

automatic machine has to look for the electronic



One object of the invention is to provide a device and a nethod for
popul ati ng transport tapes with electronic 35 conmponents or sem conduct or
chips with which rapid, reliable and precise population with electronic
conponents framigpansppyigt apes such as paper tapes FIN 387 PCT/SG 3 with
- a doubl e-sided filmcover or blister tapes with a single-sided film cover
is possible. This object of the inventién is achieved by the subject 5 of

t he i ndependent cl ai ns. Features of advantageous devel opnents of the
invention enmerge fromthe respective dependent clains. According to the

invention, a-haskaging systam insvi0 puRvkdedontt haaqguigle plate o1t the

| i near gui dance of a carrier tape that can be populated wth electronic -
conmponent s oS 1P et c FucR OYORM bS . MFRBLREGI dEitet@aRehed @38 TIRGH out

hori zont al | yanid ®e&d{ Wtwd manner. The gui de plate has a passage opening. 15
The packagi ng system has a carrier-tape populating tool, which has a vacuum
pi pette and a lifting needle, which can also generally be constructed as a.
lifting 8evikefukrhhehi proddem tire vheuphapigretite ©8 deshgpedti caizsuch a

way t hat it‘gggip' p lect.r ani -%gﬂpo I C r.a.
sem conductor c i%ﬁ?%yeggﬁ/ggééJfgg%&E ve.gﬁﬁéﬁ%????n%oﬁgégﬁgtgaﬁjbe
construct ed ihe shehlmeway rhagei tsglicddse t$rer| et £bAI Eacsnpéwdntthey t he

sem conduct gsré?éuﬁcﬁﬁ op:hel p¥heRBs TRBtWAGHIMHY PehiSi Agdokhe Hd ftdg needl e
are intended to pick up vertjcally in each_case an el ectroni c conponent or
seni conduct dFPCHT 1° p iﬂ%dt%ﬁ ﬁu%QW?FéF PLEAPBEICaMEEr NfiSat e BHdF & o

posi ti od0t hecettetuaniy 30 ncarperient ofinsestaenduct smid chidevelckatkip in

B e e B oE s PR RaRE R e T FEPHEERREE T S case
carry out a précisglyowarbntinandnnmogeciinaand/ pesihionghinhhetlpasssges openi ng
35 in the gylgeplate. and in  order to meet these precision
requirements.
15
Electronic components are inserted into the pockets of
the transport tape by means of a rotary cross or a
pivoting arm. The electronic components are at this
time already separated on the wafer or on the blank to
20 such an extent that they can be Separated from a
carrier film and picked up by the pivoting arm. All the
methods described need a relatively great deal of
handling and are therefore associated with certain
. minimum cycle times.
25
Pick-up devices for handling and positioning
semiconductor. chips at their envisaged installation
location are disclosed by JP 100 84 005 A, by JP 100 84
006 A and by JP 100 84 032 A. A device for positioning
30 semiconductor chips is also disclosed by JP 061 51 483
A.

One object of the invention is to provide a device and
a method for populating transport tapes with electronic
35 components or semiconductor chips with which rapid,
reliable and precise population with electronic

components from transport tapes such as paper tapes



FIN 387 PCT/ SG 4 The conponents are w ped off the vacuum pipette,
specifically in particular by the novenent of the carrier tape in the
transport direction. 5 The packaging system further conprises at |east one
upper cover #thnmglevpee, f@r applying an upper cover filmand/or a |ower
cover filmdevice for applying a | ower cover filmto the carrier tape.
10Accordi ng to anot her enbodi nent of thé invention, thepackagi ng system
according to the invention conprises atool for inserting electronic
conponents into a carriertape, which has passage openings to hold
i ndi vi dual e'ﬁfﬁr‘iog' 810%%?@9’%%%%1- df]E*l“r‘n t@&}e]{:aér alﬁE!Lg éi'ptgﬁ}é'sc%%‘ﬁ th a
vacuum pi pette and a |ifting needle to pick upthe electronic conponents
vertical ly fsonybecatdeerfi M1@@V@ér¥$epoﬁ$hb£eand to position the
conponents i nthe passage openings by neans of a lifting novenent ofthe
vacuum forceps, The.carrier tape is guided in the20horizontal transport
di rection iﬁF%h%hQ33%ﬁ§ ?gaF%Ft&P5@§%FHB &8nﬁ6%éﬁﬁ§doﬁﬂ'ﬁﬁ§ VHRIGR i pet t e
in thetranspoft téier echdependéet padkagisng S)Fiamralssoohasagiitdeyqdwed e for
the linear, ol | zont al conveyance of .the carrier tape popyl.ated
wi t h25el ect r%én‘:f%i rr%g%éent scf@ang_’hlen eéglﬁeélg%gndev?lgggg?or a%f)?‘gi n ha% upper
and a | ower roveectiven depem@entreliaimape. This packagi ng system according
to the invention has 30 the advantage of an only mnimal handli ng novenent
to pick up and transfer electronjc conponents |ocated on a blank into a
carrier taperCanedEdfiporentShererElyeHal@ 1 0 e RASHRIL UDWENEESY rigans of a
l'i near Miof tipgovDyeaentthsa thaldenpidiy 8dr conpl igatad hRandlaneg Yeps 35
nmet hod steps _of .t he vacuum pipette are necessary. |l n_addition, no
ditional tDoFELErHeai dsP iy e%@&ui‘?a&i Eﬁ STt a[toe%%ga theé & Oni ¢
conponent s fcompene@csiumr FiLhh38FefX( TSmOt qt pehties.Si oe thiisidrask IS
Pmonent . ofedesBarcd SELaRe oL Mo POM ALY YHPIDNO 08 B AL
conponent . of the vacuum pr pette by neans o he''cafrier tape 18 apriocedure
whi ch treat sThhedeldetponie tappaneassgent P§eBBYJusi ng a vacuum pi pette
which has a central capillarythat is evacuated during the lifting operation
andduring the w ping operation, the conponent and inparticul ar. the upper
side of the ERApRRENEEETRI t redteRIGerlds. o FatiE i aRhe RRRU PR BIDet t e
has at ifj S t’%cpd:oﬁ wh@gbhy hpel iash@ctmmgpnp%]@wt@ﬁa auufi&;tangoni&dgyi,cht he
upper side of, the conponent is_pressed.. Thiscontac urface can. belong to a
Teflon tip; V%%%%,cﬁ?cd?ﬁ%%pgﬁﬁlﬁ&ﬁ;yc&%%lFSHP?rgﬁ%e§0é§3natﬁﬂgﬁﬁjéq
t heupper si déevice heIzohpbaentsel nthhe veasemopipettdlel iicl Slesdigumadiipet t es,
the conbact sukfa ewﬁg” t@%@' tional | yﬁ’fc@agge%de_l'egbt%%rc .tc%nga%me%“te I ong
service |lives. Hardening of this type can carried out by mnmeans
of di f f usi on Har 88FRN§25&hicdh anesisl duGiee adeh P ohBl sachac@sieayidion s bui | t

up. In the casevefl what 1i$20kaowreas e’ kdstied | 8bASE rubaednessesdhr g about
| 200 t 01300 Vi ckers .are _achi eved wi.t hout. additi,onal material being applied.
further adVaht Yof lf:hegk}égﬁﬁm%%e & WOR 4 s COBPRAGRFY Pl i<Hed
ni mum cont eeticomdaceor schiat faosnadl oanount of vacuum power is
sufficieat to hold the conponent with the evacuated capillary. Furthernore,
adj ust rent and adaptati on of the vacuum pipette both to the thickness of
t he conponente aRdctiemt Pépeliitek sk Wie lifting needle are intended

to pick up Vertically in ‘each case an -electronic
component or semiconductor chip provided on a carrier
film or carrier plate and to position the electronic
30 component or semiconductor 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 needle can in each case carry out a lifting
movement and move in and/or through the passage opening
35 1in the guide plate.



30 the carrier tapes are possible with sinple nmeans. According to one
enbodi nent of the invention, the pickup device is a vacuum pi pette, which
permts gentle and secure handling of the electronic conponents. According
35 to a furthey sepogifest of the invention, the vacuum pipette has a
lifting direction at right angles to the conveying direction of the carrier
tape and through the FIN 387 PCT/ SG 64passage openings in the latter.

Just like the vacuum pipette, the lifting needle preferably also has a
lifting direction at right angles to the conveying direction of the carrier

tape and as fi3¢ asofbienbover 2:8095:0ba! he cpassage qpenigs 55 fhdiie. fatter.

The only m ni nmal I g npvenents o he vacuum pi pette an € lifting
needl e ensur®P¥xaEICHOSY t i Bhi iR EHECHePosiRY orthe eSSl r o ¢ Wponent s

in the carriedrtope. tdfes ein acOr g Ngspore Pretetisd. enbodi ment of the 10
invention, the lifting novenents of the |ifting needle are synchroni sed
with the |ifting novenents of the vacuum pi pette, and the vacuumis
mai nt ai néd ukté | palukatgians peystempef movhay famwarids:shastwi pedst heone

el ectronic onent, of f %bﬁe”QHﬁﬂRk§C%09f Jﬁggz ughpiﬁééé? 12, An

alternative odi ment of i'nvention provi He"racuum
pi pette to h%vb“aaﬁé/Pfoﬁ%alOWGVeﬁ§Wﬁrboﬁpbmeﬂﬁvﬂ@etHéﬂsaﬁﬁpéwﬂegtﬁon as

the conveyi ngowhd ¥ ed+ORn Pf1hhes Cakd i €5r18pe Bspkt inserts 20 an electronic
conponent into a passage opening. This horizo % novenent conponent of the’

vacuum pi pette reliably prevents the electronic conponents falling out
downwar d$ afA@mofcﬂt&lg/acuumdmé&eeémb@meﬂt 27 Tree elaetnenbe, camonent s

n be picke d |ted Ln the c rr| . t.a artlcularly sinply if

ey are ap ?ﬂg% ggrrp%nﬁe%‘tw%g\g% @ °8r tR%pi Ell?nll% i1 FowS " EHd S5 g%l umes
and are:hehﬁ@@@eﬁ@erlbyeatmagreéectrbnuc30ompeneOMponamb @argamerieor the
bl ank W th thgcar Ltlo Thil aSLOLAD0 durd d4u | her ﬁg?&dll%& Aude

i nventi on, s applied to a support an be I"ace .
hori zont al | Y2l ¥4 HakesmpPapratand aT:lé%r eel3dhafi spl Réekenp alnrvice

posi ti onisng W')JE]’CIE hg %@@hﬁprphlcpee@f@omt ﬁb:«]ﬂ@ﬁ@l%atrtbfécffe C%L ekt ape
easier. For { 'SEBPQR%§§UI§ %o%%% e%%stave%tg%glgre Fr

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 syétem according to the invention has
30 the advantage of an only minimal héndling 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



FIN 387 PCT/SG 7 displaced in a first horizontal direction parallel to the
conveying direction of the carrier tape and in a second horizontal
direction at right angles thereto. 5 In order to separate the electronic
conponents framide phpanksor the carrier foil wthout difficulty, the
support table has a second opening of l|arger dianeter than the lifting
needl e, which can in each case be noved5into a position |located vertically
underneath a 10 passage opening in the carrying tape. The lifting needle
can be pushed through this opening and, together with the vacuun1pipette

can convey t ec el.actro C o] L t ri
The QU|depr2§§gg%gfe%ggee tggu% P?%gtqgﬁeﬁgggogggﬁa ergg%ane eréﬁﬁan
outline of &PRE eEPr & cp%lﬁ%@ﬁ%%t Wikdeggh-thi eheepspnig tdsmpaneedr

lifting axe%pftrt@eva@gwn@pp@@té eb?”ﬂe@flst Be lkinkt Icaqra%%dlt%ﬁ%xtl%n%
centrally. Located dir bove t ;r st 20 ,openi n% is t passage

openi ng i n P er? Ja tF?\?BSV\,ﬁ Eh AR CELLBLFoFCEPOSRBEN & LY
deposi ted i rBracdhimase. va\cnmndpmgetneawhmchheeSelaﬂ)@iélmmu efaging anwenti on,

25 downstre t:he evi t cohveying direction of the
carrier tapgtrﬂﬁe pac%g%:éhlégggist grﬁr;'%ﬁag fgg evﬁ:/]é%gf orp@trnaetjl &mﬁn%ver
filmand fordutienqippgere couvdarirfd | mpematdatt erthe e qgumgggeEhtontama hen

under si de_angh MpRAr i dendf ubBe ! AR TPl Bhnfishect Log 33Jalders and
he Sacd

by a pressing device in each case, and are connec said tape. This
can be carri S okif, ForRXANBNE, HyenesasE %l%‘é’ﬁf n@aae@i:cétér tdlse by

adhesi veobongi ngghﬂzepfoqqcérﬁ@nr@@nir@umt%n@ﬁl@@.r sovedcd) | Bhts ahrianged
wnstream .i.n the conve d ec;ctlon 35 of the carrler t ape, %f the feed
R S nis

vice for tHE | oo 9 N 5P PR pressed.

contact surface can belong to a Teflon tip, which is
correspondingly compliant, and does not damage the
upper side of the component. In the case of metallic
15 vacuum pipettes, the contact surface can additionally
be hardened, 1in 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 1is 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
25 highly polished minimum contact surface is that a small
~amount of vacuum power 1is sufficient to hold the

component with the evacuated capillary. Furthermore,

adjustment and adaptation of the wvacuum pipette both to

the thickness of the components and to the thickness of

30 the carrier tapes are possible with simple means.

According to one embodiment of the invention, the pick-
up device is a vacuum pipette, which permits gentle and
secure handling of the electronic components. According
35 to a further embodiment of the invention, the wvacuum
pipette has a lifting direction at right angles to the

conveying direction of the carrier tape and through the



In order that the electronic conponents cannot fall through their feed sl ot
in the guide plate when the | ower cover filmis being applied, a vacuum
suction device is provided above the feed device for the | ower 5 cover
film by neaﬁ§No%8mhp@@/§@e el ectroni c components are held in the passage
openi ng. The nethod according. to the invention for populating a carrier
tape with el ectronic conponents has the610 following steps. A carrier tape
is provided with passage openings for a packagi ng system for popul ating

wi th el ectronic conmponents. By neans of a vacuum pi pette, individual

el ectoni ¢ CATRONEA SpaheqgLoked fiﬁ&ersupwgttf?ke RhEARR G,

under neat h t'he convey pl ate e packagl ng system 1In e

el ectroni c cohpRFent ith *f—‘ nt]rbﬂlﬂééﬁ infes kac P prafsradel openlisry iR he carrier
tape by ”Eanﬁlﬂfll@gVQ{itﬂ&,ahdﬂfta'tngrET%HQ”eQﬁ 0k st heo Vagim el 11, 4 hat
lifts the ehﬁ%qronlc cogFonent The e ectronlc conponent is then 20 wi ped
of f the vac et e© Fﬁetﬁ?ﬁﬂ%??ﬁt?ﬁ% EBQHQQ $3peds AP PSS de of a

tage i sd6I ofseedjgé)yoéppilgé ngaaeagep@pelcm\r@rs fiﬂl mthkn Jtahﬁ:eSIaJTETwey ,ordly
method ha OIR I@% §fgkﬁ§ ﬂogém%RE Y0 dhd ¥§bu&£V l?? %?aﬁggerred

met hod has t &% &ctroni ¢ componen
extremely geméy ﬂnﬁ@lpﬁe pesdlge opeAbhgs exasdvi t pesithonhegcararicer tape,

since the- copaetssuwfaeerat MaCAY extr |y Il and
wi ping the el ectronjc conponen%h%?% In F%gkﬁﬁééﬁ%ﬁ?%J %l?g%tlon f%%ﬁ]thls

contact surf%RREdoelSehdt PEpPEILRE BAy2| BAGLRGLEA EHOOSIBEHtoMTc tdnponent .
A confi gor atiwvenfidhe ﬂBéhQ(if@Qﬁ@r Ghdi&niéhttsheo§5th@Vin|E*tQﬂgprrfe\éc¥l%S for

e electronic co ents to be up om above vacuum ette
d from bel oW bf%q l?cfrijnsgajnee’& gﬁfjc lb;eHﬁ'lgs BXH %‘iéalatef)os‘?f'tJ 5&198 FIN
387 PCT/SGSW&¢mumopppaenes andth@ecmmnuumta@emaiheayaedummmupe&ﬂeeand t he

ot "o aeed FaRLEL AL Shie CROLING o BERL | AZl WiEELNIAIDKTRIL Llicouah 2

first opening in the gU| ransport ape i's nove
transverselycqm@¢ﬁﬁ@ﬁcp€ﬁmﬁb@rﬁ@ﬂ@ﬁ@#%¢%c@fdﬁ¢% Tamponeptpottet he vacuum
pi petteqisn the transport direction.

An alternative embodiment of the invention provides for
at least the wvacuum pipette to have a horizontal
movement component in the same direction as the
conveying direction of the carrier tape as it inserts

20 an electronic component into a passage opening. This
horizontal movement component of the vacuum pipette
reliably prevents the electronic components falling out
downwards after the vacuum has been removed.

25 The electronlc components can be picked up and
deposited in the carrier tape particularly simply if
they are applled to a component carrier or a blank in
rows and/or columns and are held together by a carrier
f£ilm. |

30

' The component carrier or the blank with the carrier
film, according to a further embodiment of the
invention, 1s applied to a support table that can be
displaced horizontally, which makes rapid and accurate

35 displacement and positioning of the electronic
components underneath the carrier tape easier. For
this purpose, the support table can preferably be



An alternative enbodi nent of the nethod according tothe invention provides
for at | east the vacuum pi pettelOto carry out a horizontal novenent with

t he conveyingdirection of the carrier tape as it inserts theelectronic
conponent|rﬁfNeg§@s§§ggy9penlng inthelatter, as a result of which the

el ectroni c conponentsare reliably prevented fron1faII|ng out
downwar ds15t hrough the first opening after the vacuumto thevacuum pi pette
has been switched off.The | ower cover filmis applied to the carrier

t apefrom bel ow through a feed slot in the guide plate. In20order that the
el ectroni c comnponents ¢annotefaly ﬂg\e@fzg&ggqh d4 f%écéfﬁﬁi PE?tail@lvacCcyum
suction device isprovided above t evi ce ower
coverfil m 25 GPPERYARE' q%ﬁ&ﬁt%%Ve@ffﬂﬁﬁ|¢ﬁ%%£ﬁrcé§@ebéﬂ%bpﬂﬁedin an
adhesi ve margefory Heansorfan deeddtlodleyt Cei §1ot henyppser tabdecand | over
side of the tape.Alternatively, the cover films can also be
adhesi vel ybonded to the carrier tape. The carrier tape used is30preferably
a paper bapeln Tdwedeoves $epasaaeephef elabkyontde colpohenteplfasii cey

| i kew se of Jhe ﬂl{éve@a'rﬁ{]l Vi’:‘ I Ifor*ﬂw Qﬁt >%ﬁ.1| a| n dfflc re dect ail using
an exenplary e odiTent " and Wi reference to appen (YTlgures in
whi ch: FI N@SPRFCTESCL 80 hiisgua es@cghdm@p@ngmen@L ¢arbkustdimmiedrenf a

packagi ng systam ageordi pgite thednventiqrnhaving & teadh f@ésé n%f‘er ting
el ectronic conponents into a carrier tape. Figure 2 shows a detfail

extract froMA¥Re péﬁkaglangp%s%E/%‘?%mlé’ﬁlaltégpo‘fﬁﬁ?ﬂgcﬁjolﬁl ﬁﬂﬁlér@eaFPguﬁ e 3
shows a1ba5|ga§é<aage:h aPertihey piiok- uhdedaeyafng faagdier merbodiiing f the

venti on. e 1 sh c o] section _of .a packagi
@0 2 a8 Fe PRTENTT ChEREGPNERAS: SBETA B0 it e
el ectroni ¢ ocongondiites Y@cummo pipettieer tape Convéde tidod Aexgmutises a
pi ck-up devig g ﬂgg:t S troni c conponents 10
whi ch are If]{%éﬁﬁi?ﬁghgg&ﬁkgﬁﬁﬂg #ggﬁsé%{f%%g ﬁ% %lck up device 41,
whi ch substantially conprises a vacuun1pipette 42 and a lifting needle 43,

i ndi vi dygl efact rpnide © fIIéQ'éenF§e¥Qr§beseH§éat§d f{pma &@éﬁ&j fdd m 81
bel onging to the blank aced assage openings and 63 1n the

carrier tapelaﬁrg% T‘?ﬂeaIP:%J?‘?JF ert]’cl%%e Enpr@FEfLéBFy ©dnsicdt s PP And i s
conveyed i n congbdrekntg, NMedhIeugin azhguhdeopéanﬁg21thahelgme§he l seettel rdgl

ext ends over_ uf ti ci,ent_ ] engt h S ch that conv d|re tion C
S Ezgh. gugm étte ngf qﬁgﬁ ?§§g gp

behi nd t he to suf¥|C|ent space rena Sver film
64 to an upp@HtQﬂikaqﬁnﬁmblﬂhe t apeadrd adhoaetlyov@bOﬁelrﬁﬁﬁ%t(fxﬂst

undersi dg 62@ini:lte k3PCen&Olh A PUbBeAEng! N, T ead deyteee 26 dgle the

| ower cover fil IS provided on the un t he ide p 21, by
30 neans of %&ﬁQﬁWQ%ﬁPI%&e?l%%VE?n%FIﬁPﬁBOP§nFeéSu§eP@Sﬂ duﬁdbﬁ?ﬁﬂé 62 of
the tape ovetage plurality of deflection rollers (conveying direction E)
Above the feed device 26 for the |lower cover film65 35 there is provided a
"cuun1suction device 27, by means

According to a further embodiment of the invention,

25 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 preséed onto the underside
and upper side of the tape by means of deflection

30 rollers and by a pressing device in each case, and are
connected to the said tape. This can be carried out,
for example, by means of a heating device or else by
adhesive bonding. The feed device for the upper cover
film is arranged downstream, in the conveying direction

35 of the carrier tape, of the feed device for the lower

cover film.



of which the el ectronic conponents 10 lying in the passage openings 63 in
the carrier tape 6 and pushed FIN 387 PCT/SG 11 along on the guide plate
21 by the latter are sucked upwards to a guide covering 29 of the guide

| ate 21 and e r nted fromfalling out downwards froma feed slot 32
Por t he Iomegﬁﬁo%%? ??fé$§5. 5 Behind the feed device 26 for the | ower
cover film®65, in the conveying directi® C of the carrier tape 6, there is
arranged a feed device 25 for an upper cover film 64, by neans of which the
upper cover film®64 is 10 led up to the upper side 61 of the tape over a

lurality of-def i on el | ( i directi ) . a f
Iﬁeati ng éevi%lgs dfgfetﬂt hgéﬁgpeﬁgn %%A%gc\/ercoﬁ%#ﬁgaég %%M%ér;g Pfarl% y
connect ed i ntEPiegh véhedinmefeed tHeotcaini drha apeide Blatmanwhen ttHee cover

15 films 64,186metheRlact EONC LOMBRAGRL Saddh BEE, Preveatednf ramdald i ng out
of the passage ppenings 63.in the carrier ta The cover filnms 64, 65

. e 6.
preferably cON&tsE &f RIPHeFRSpI W?:EﬂﬁlE?anﬁﬁYéaepépﬁtqﬁf[ﬁﬂWﬁrby
means of 5t hecdreadt | Agldevboemscdfsand aorirectd@d 20 dox ddie Papsipaaddder tape

6. Alternati Vi .4 RS f_the_heating.devices 28, provision can also be
made for poséslf I%e%\gyis ggh% ‘Iﬁ%g‘? %g%Pﬁgl%&Ver films 64, 65 to the carrier

tape 6 by neans of adhesive bonds. 25 The carrier tape 6, after being

- popul at ed vvifﬁe_tm@tﬁbectarc%itrg-glgnwemé %Qveﬁ@for@efwug%ggﬁa@l%% aroll,

which neans it is suitable transported, and deliv to anm assenbly

line. 30 Fi RRECPEhok@Pedetdited EXECEEONd6r r SHRRNGRES 0 Fasf pikking up

conponenis 1fofrowi s ageepkl UShratadried atspRemitd ¢ HRESEECY ¥ a from
&e packagi ng_system 2 fi.gurefl. I n thl; case, the actions and transferring
e el ect r orPTSIHEE bPRARIBIPNIS T e RAFFRGINYaf¥sSEem for populating

with electronic components. By means of a wvacuum
pipette, individual electronic components are picked up
from a support table arranged underneath the conveying
15 plate of the packaging system. In each case an
electronic component 1s introduced into each passage
opening in the carrier tape by means of a vertical
lifting movement of the vacuum pipette that 1lifts the
electronic component. The electronic 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.
25
This method has the advantage that the electronic
component is transferred extremely gently into the
passage openings 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



FIN 387 PCT/ SG 12 The bl ank 8 conprises a carrier film81, on which the

el ectroni c conponents 10 are fitted in an adhesive manner in rows and
colums. The carrier film81l rests with its underside on a support table
22, which caprhes§;dpsplgged in the horizontal direction. The support table
22 can preferably be displaced in the conveying direction C of the carrier
tape 6 and at right angles thereto. Provided centrally in the support table
22, what is known as the vacuum nushroom a second passage 10 opening 24 is
provi ded, through which a lifting needle 43 can be noved vertically upwards

(lifting diregti 88nm Wil ent hgoconpeonent (i$ bei [ S
applied to the V&CU%%?%UShFOgn?Iﬁ order%to a%ﬁd Egm%aﬁﬁgﬂbe%%i é% on the

vacuum nushrddth ths ?HétéﬁﬁpéﬁPQ%ﬂﬂE?%ﬁ?#%@lbc@@éHY|ﬁﬁém%HWQEK%ﬁﬁknneath
the gui de platetdg ﬁx@vbﬁéhtartlﬁécﬂﬁjlrf ogi @l@@&p%@%ﬁ n'lgo £€anthe canveyed

directly fromthe bl |nt assage openjng 6 n the carrier tape 6
by means of g% gﬁe 5%&E ?E@ngﬁoﬁg %WPQ(ﬁﬁ ngﬁg SR It t ed
there. Fér tthsreuepose] thpeﬁacmumlpbmetteoﬂzccanohpoﬂﬁued éhfougte a first
opening 23 i h the latter, in the

di rection op%%é??mg¢%g%%€éﬁ%§t?%% glre %gﬁ %gla ‘pl aced on an upper

side of an electronic conponent 10. At the sane time, the lifting needle 43

is pressed agai raqttetrhl%tqa;rerléxﬁbwmé% fJfom:}t?@' %tﬂ% ﬂseeérgin to
simul taneous |if tlnganovenent of tlnf%nee e 43 and e vacuum

pipette (Iiftifigay E%PBn?rRVlﬁfsiﬁ?%rﬁ¥e REFOAPE CoYOReMIPRFGS |ifted

of f thelCarrter chirlin &utofat herbrankad, nMdenddt i wgtheedee Ahwieintg ng the
rrier film81l. The pic - up device 41 is_noved vertlcalh%ﬁa warqégyntil 35

e el ect ronttr EShhdhen? ™ 1 Pg p8§FFFSﬁedtPReth@spa§§agé' in the
carrier tapeeBGCﬁh@nLarraqmemﬂna:6un§am spl peedate tbeenight Imltﬁh&sguide

plate 21, fi@£§§7 ggTésgeg%lt of which the electronic components
are reliably prevented from falling out downwards
15 through the first opening after the vacuum to the

vacuum pipette has been switched off..

The lower cover film is applied to the carrier tape
from below through a feed slot in the guide plate. In

20 order that the electronic components cannot fall down
through this feed slot, a wvacuum suction device 1is
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 side 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
preferably 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:



in the conveying direction C, the electronic conmponents 10 |ocated in the
respecti ve passage openi ngs 63 being displaced on the guide plate 21 at the
sanme tinme. Provided above the guide plate 21 and at a distance 5 fromthe
latter is a } coyer & 29. The carrier tape 61 is pulled along between
the latter and the guide plate 21. In order to prevent the electronic
conponent 10 falling 10 downwards through the first opening 23 in the guide
plate 21 after the lifting needl e 43 has been set down, ... the vacuum

pi pette 42 holds the el ectronic conponent 10 until the lifting needl e 43

has moved bagk,and § hepeRupanalil, s heep v bed. plh,t Be ‘éacggé;@a{%l%%te by

the 15 tape n order to provide I NCr eased ai nst
such fal |l i nFYEeM pREFCTIOdMmdcahobe&htadénvienténa viaavamg , f okoehe feacuum

pi pette 42 tﬂqmwn%%lé@@r&mia SonSEhésas - 1n£bf£'89r£@¥§m§§?ge' n the
lifting direction A but also a slight horizontal movement in 20 the

conveying di T Dn2C Phed céjrerqaérlqdapéxéraﬁﬁt|ﬁrci“het€?ed{arca‘fﬁgcl%rrponent
10 i s restingysadmel yooreshenglhglerplBiguzd and slides along on the latter.

Figure 3 sh agi ¢ tgh,of .the pick-up-deyice.41 25 of a further
embodi ment gﬁﬁTﬁgglgvenﬁw & Hgs 1ot %ﬁﬁsggﬁﬁﬂetﬁéc ane dff%ﬁyyas in
t he precedi iy fu@ﬂh@%;%mhdeM¢mtf¢édtmq tireesthenr ef erence synbols. The
carrier tape 6 is arranged with its passage 30 openings 63 or cavities.

bet ween an .%Per guide 31 and a lower guide 32. Afilmwth electronic
conponents IOL&TSittedounder AEREHAERE FoRes-§aicddonThifs & inarkapigier ced by

~the liftong fHwedde A3 t0opades £t thet iavearnenenkvifqand ddAansf efodt to a
case, the | ower, openi ng of the vacuum pipette

cuum pipette 42.. 35 |
is covereHP%SI§+Q9c%ﬂ%BEEﬂPlEOCORHOQ@P§Fré§%1ln??hPB@?rﬁéﬁFSéaﬁf
produced by @.vacﬁhﬁlpuapl not cshawi des t il Spickwupl sdenieer upt edcand a
vacuumi s p n H%QQF n peLte 42
result of t %ﬁ% e?§%%% ui né} elg%?ﬁgnﬁrocggsp%e?meen]ﬁie 5
i nner channeWh CFi'ltﬁéevademrpupét ten 42 é:rﬂdartlheSGUt eBysimbmrod bfie thecuum
pi pette;42, ghe.corpanspicdO 45, prgssed @%Mnél%wcwﬁ%? defd2. In

this case, a pressure sensor, not shown in this view rovi ded on t he
i nner channel2¢W % hB1RgELEMAF paitd eaad 1 ki ngeapredte 43, Tndividual

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
The carrier tape 6 preferably consists of paper and is
conveyed in a 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 apply an upper cover film
64 to an upper side 61 of the tape and a lower cover
film 65 to an 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 plurality of deflection
rollers (conveying direction E).

Above the feed device 26 for the lower cover film 65
35 there is provided a vacuum suction device 27, by means
of which the electronic components 10 lying in the
passage openings 63 1in the carrier tape 6 and pushed



10 which a controller, not shown in this view, is informed as to whet her
there is a conponent 10 on the upper opening of the vacuum pipette 42 or
not. In addition to the pressure sensor or alternatively. thereto, an

ai rfl ow sensgfy cagy bgcpygyi ded, which detects whether 15 nore than a

m ni mum quantity of air 1s flow ng through the inner channel in the vacuum
pipette 42. If this is the case, there ils no conponent on the | ower opening
of the vacuum pipette 42. 20 The vacuumin the inner channel in the vacuum
pipette 42 is set to be just so high that the conmponent 10 is held on the

| ower openi n@l&fl%t he V@@ugugi'jggyl%t@ ﬂndbgoec%eng%aéééi Q%E Idyckerp The

vacuum pi pette 42 Iifts the ¢ ronic co nent into the caV|E¥ or
passage oper¥RHAB3S| KOt e €atfferovggdng. Phe thepedide phbrLed 21

h]g)ri ﬁont al | Yaﬂik@t}é@%ﬂ;ﬁhévéﬁﬂéﬂ e @él@ﬂﬁtgt h@&h omn«ggﬂaix@% 3£r019n_%i edget |66
of the tape carries the electronig¢ conponen | and wipes it gently
of f the vacuﬁ%?%i%@??efz REUERS ot OY R FOVRT ﬁ%i%iﬁé'force of the mnimnzed

vacuum i B the vacuum pipette 42, only a little friction has to be overcone
(7 Che proooay A EHLS ARRRSadh IR AStAON 6 ORIDeTL oAy SR Y (he
suction untiintkée overvepend ngloeatieonvacuwf pthet tte4d grarthpe &I N 387
PCT/ SG 15 relases; st arAlarldiis JIOPROY. qbliks BisCkEd, uphand ear Id g/ by the
gui des 31 and, 32. FIN 387 PCT/ SG, , . _
film 64, by means of which theé upper cover film 64 is
10 led up to the upper side 61 of the tape over a
. 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 thevcover
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 a 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 can also be made for
possible ways of connecting the cover films 64, 65 to

the carrier tape 6 by means of adhesive bonds.

25 The carrier tape 6, after being populated with the
electronic components 10, can be wound up onto a roll,
which means it is suitable to be transported and

delivered to an assembly line.

30 Figure 2 shows, in a schematic c¢ross-section, a
detailed 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.



16 Patent Clainms 1. Method of populating a carrier tape wth conponents,

whi ch has the followng steps: 5 - providing a carrier tape (6) with
passage openings (63) for a packaging system (2) for populating the carrier
tape (6) W tngoqppngit ssg10), - picking up individual conmponents (10) from
a support table (22) arranged underneath a guide plate (21) of 10 the
packagi ng system (2) by neans of a vacukién pipette (42)' - lifting the
conponent (10) into one of the passage openings (63). in the carrier tape
(6) by neans of a vertical lifting novenment of the vacuum pipette (42), 15

W ping thegonpengRt ol Wil fsddie, VRGUUTLRI DAtk d42) ohY BaRS e the
carrier tape (6), pi cking “up t ecorrponen (}) tRe Carrier tape ( 6
) as they ar%l%fp‘”e%" f QAP pidhetire (flth?dbyll’rlreaﬁffS ofdheas difgper
?gllgie ]g ?ﬁ )ntxamdelbymre@aﬁso&na lcImn20, gumlf E32Yier @h@ﬁﬂ a0, aedper side
o e e i ng .an upper_cover, fil si ng an upper
side ( 62) ok hb ﬁ’faﬁﬁdéwgw PG SYRRETT bR "]rgf?_%m t“é%f 55 B2 ot hod
accordi n§g tdG@liandd dmar ahtaermczleﬂzmrmtahatdﬁﬂm:tmmmonenrlse(@p;ﬁﬁﬁ: lifted
from bel ow i ordin im1l or
2, charact e?%/zedéléét%%n €é€%c%u |pet%{ %(%f%e% aldr?t %H .Q'ﬂn%g}l eedl e
(43) carry olrectiern | @aIOfI itfhe n@amy@mhapeh@@m aati lrslgh(tp@”ngi@:’( 23) in
the guide pla{@re(t?ol) P%%v&deuét@é)ﬁt@&fpydlﬁg £ 0N, fgl ord atgB1d 1o 3,

characterized in t hat at | east he vacuum prp et e CaI‘I‘I es out a
hori zontal nOv&meht i‘HOWHea§or¥\hﬁ/ Wgcuurrtlwg@vom/ sc;second passage

10 opening 24 is provided, through which a lifting needle
. 43 can be moved vertically 'upwards (lifting direction

B). While the component is being lifted, wvacuum is
applied to the vacuum mushroom in order to hold the
adhesive film 81 on the vacuum mushroom.

15
The support table 22 is located immediately underneath
the guide plate 21, so that an electronic component 10
can be conveyed directly from the blank 81 into a
passage opening 63 in the carrier tape 6 by means of

20 the pick-up device 41 of the tool 4 and can be
deposited there. For this purpose, the vacuum pipette
42 can be moved through a first opening 23 in the guide
plate 21, downwards through the latter, in the

" direction opposite to the 1lifting direction A, and

25 placed on an upper side of an electronic component 10.
At the same time, the lifting needle 43 is pressed
against the carrier film 81 from below. By means of a
simultaneous lifting movement of the lifting needle 43
and of the wvacuum pipétte'(lifting directions.A, B),

30 the electronic component 10 is lifted off the carrier
film 81 of the blank 8, the lifting needle 43 piercing
the carrier film 81. |

The pick-up device 41 is moved vertically upwards until
35 the electronic component 10 1s positioned in the
passage opening 63 in the carrier tape 6. The carrier
tape 6 1s displaced to the right on the guide plate 21,



17 direction (C) of the carrier tape (6) as it inserts a conponent (10)

into a passage opening (63) in the said carrier tape (6).
according to one of Clains 1 to 4, characterized in that
film (65) ispappisedpemndesneath a vacuum suction device (

5 5. Meth
the | ower
27), which

od
cover

prevents the conponents (10) falling out of the passage openings (63) in
the carrier tape (6). 10 6. Method accokding to one of laims 1 to 5,
characterized in the upper and | ower cover film (64, 65) are applied by
means of a heating device (28) in an adhesive manner to the upper side (61)

gﬁﬁﬂ$ﬂgﬁﬁgprdlng

cover film( l%@?tﬁgel&dﬁﬁﬁ\ﬁﬁ%PQRﬁk%% P%SFﬁ%euﬁﬁéﬂl§9§e6§0qﬁﬂggand
under si de (Gij)sz.ﬁ)Iad:éw t@ape thd. lyanh@d Brees ding @f&araﬁéeré,z@éi |ﬂ1dé13t 25 30

of the tape gndcde &Qn%@§lH8d@E§bg%1692b Okhkh%ﬂéﬁ¥%onlc

to one of ajins 1 to 6, characterized in that the up

35 paper tapg s _whi ch has

(10
carrier tap ngagnkgvg e agdty e%?%ﬁég(ggj £89hé

of Cdains 1 to

@déa?&?é’gci

t he

syst em havi n@rcangmm@e prater (25) &omguie | coeariggi denceTbhé a:a(xaﬁraxer t ape

(6) that can. ul a rsedp %h rrgg%e%ét&égh P PAS5RYE 0PSRN NG ((23)

bei ng provide ,l e gu

and the packaging system

a carrier-té&?ﬁﬁuﬁﬁ%ﬁ?r@ltool (4) with the follow ng features:

10

15

20

25

30

35

In order to prevent the electronic component 10 falling
downwards through the first opening 23 in the guide
plate 21 after the lifting needle 43 has been set doWn,
the vacuum pipette 42 holds the electronic component 10
until the 1lifting needle 43 has moved back and the
component has been wiped off the vacuum pipette by the
tape advance. In order to provide further increased
safety against such falling out, provision can be made,
in one variant, for the vacuum pipette 42 to carry out
not only a vertical. lifting movement in the lifting
direction A but also a slight horizontal movement in
the conveying directicn C of the carrier tape 6, until
the electronic component 10 is resting safely on the
guide plate 21 and slides along on the latter.

Figure 3 shows a basic sketch of the pick-up device 41
of a further embodiment of the invention. The
components with the same functions as in the preceding
figures are identified by the same reference symbols.

The carrier tape 6 1is arranged with its passage
openings 63 or cavities between an upper guide 31 and a
lower guide 32. A film with electronic components 10 is
fitted wunderneath the lower guide. This film 4is
pierced by the lifting needle 43 in order to 1lift a
component 10 and transfer it to a vacuum pipette 42,

In this case, the lower opening of the vacuum pipette
42 1is covered by the component 10. An airstream

haV|ng



- the carrier-tape populating tool (4) has a vacuum pipette (42) and a
lifting needle (43), - in each case a lifting novenent can be carried out
by the vacuun1pipette (42) and/or by the lifting needle (43) , FI N 387
PCT/ SG 18 - ggtb@ﬁ $ﬁedle (43) and/or the vacuum pi pette (42) can be
noved in and or t hr oug e passage opening (23) in the guide plate (21),

t he packagi ng system (2) further havingléat |east one 5 upper cover film
device for applying an upper cover film (64) and/or a |lower cover film
device for applying a | ower cover film(65). 10. Packaging system according

to daim9, §h cteri h he_vac pef t 2),5 s a I|ft|ng
di rect: on atégl gﬁ?égn%?esazﬁgaeflﬂgﬁ c@%f{l/ i r?\é%d%vﬂ onr?]lI’(gqué e cartier
tape (6) andiphedlightefe Iadsaye Vesanings S( 6ByoHHCEHe iattehe 1Bnnidr

Packagi ng syshefmaccondiche tws i 9pe£t404zcharp?sct§r !réeshltn dihatnd he
lifting needl e %43 has _a liftin irection %B) right angles to the

conveyi ng di PEEETY (éﬁfé?r?ﬁ%e gPF?EruPaﬁé éﬁ@9%§qzﬂe§ﬁ9§4uﬁn%mer
edge of tshe pﬁﬁeagehameeunge1(68élvmdwmmIpipette2azlzmuﬁa%ﬁamd&kéﬂStem

accordi ng tog of O to 11, racterized in that t fting
novenents of ?%e vacuum|mYﬁ§%%P(E§'e % ?Sthe ?fFPWSQQﬁi% HP43§ are in

each case symch$@ﬁdseda125t1BhePaakagmn919y$tenﬂ£ccommlanS)aHEexﬁa(]aJnB
o o 12, chapaclenizedehol Nahot NERYAGUIR RLRE! (A d2)d hALd a0t 2

novenment conponent In irection as the conveyin rec 1on (C) of
the carrier tapelps§r SbaﬂﬂelPa@kﬁ@?n§a§y§ﬁeﬁﬂﬁ@@6ﬁdﬂﬁg g daims 9

to 13, afaragheth ZQdcbﬁtEBQReEhenéer@ﬁB@ﬁt § n( Je@l)lsarvqe@ppllsedlﬁ&ﬁné?@wponent
rrier or a bl-ank hn rows and/or in colums, a?g are hel d t oget her by
icarrler 352F] | (g er there 1s a component the upper
opening of the vacuum pipette 42 or not. In addition
to the pressure sensor or alternatively thereto, an
airflow sensor can be provided, which detects whether
15 more than a minimum quantity of air is flowing through
the inner 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 is set to be just so high that the component 10 is
held on the lower opening of the vacuum pipette 42 and
does not fall off it.

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

30 - and wipes it gently off the vacuum pipette. Because of
the lower holding force of the minimized wvacuum in the
vacuum pipette 42, only a little friction has to be
overcome in the process. In this case, the electronic
component 10 1s held by the tip of the vacuum pipette

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

until the lower opening of the vacuum pipette 42 partly



FIN 387 PCT/ SG 19 15. Packagi ng system according to C aim 14, characterized
in that the conponent carrier or the blank (8) with the carrier film(81)
is applied to a support table (22) that can be displaced horizontally. 5
16. Packagi ngrgysg¢enpaseggeding to Caim 15, characterized in that the
support table (22) can be displaced in a first horizontal direction
parallel to the conveying direction (C)l®f the carrier tape (C and 10 in a
second horizontal direction at right angles thereto. 17. Packagi ng system
according to Caim15 or 16, characterized in that the support table (22)
has a 15 secpate9pesi ng: (24t oftireatRmeiirameter thanstBeebi fLjng, need e
(43), which can in _each case be brought into a position |located vertically
under neat h a“PaEsagePBpeh? ng t®35 #h ¢RE éarrier tape (6). 20 18. Packagi ng
system according to one of Clainms 9 to 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 lifting axes of the
vacuum pi pette (42) and of the 25 lifting needle (43) extend centrally. 19.
Packagi ng system according to one of Clains 9 to 18, characterized in that
t he packagi ng system (2) has a feed device (25) for the upper cover film
(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 Clains 9 to
19, characterized in that the packaging 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 tape (6).



FI N 387 PCT/ SG 20 21. Packagi ng system according to one of Clains 9 to 20,
characterized in that the feed device (26) for the | ower cover film(65) is
arranged behind the feed 5 device (25) for the upper cover film(64) in the

conveyi ng di t4 the carrier tape (6). 22. Packaging system
accordi ng tofglglegg? @{% 9 to 21, characterized in that a vacuum suction
device (27) 10 is provided above the fekd device (26) for the | ower cover
film(65), to raise the electronic conponents (10) into their passage
openings (63). .AL?.A.A A
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- picking up the component (10) and the carrier tape

(6) as they are wiped off the vacuum pipette (42) by
means of an upper guide (31) and by means of a lower
20 guide (32),
- closing an upper side (61) of the tape by applying an
upper cover film (64),
- closing an upper side (62) of the tape by applying a
. lower cover film (65).
25 . |
2. Method according to Claim 1, characterized in that
the components- (10) are lifted from below by a lifting
needle (43). '

30 3. Method according to Claim 1 or 2, characterized in

that the wvacuum pipette (42) and the lifting needle

" (43) carry out a vertical lifting movement through a
first opening (23) in the guide plate (21).

35 4. Method according to one of Claims 1 to 3,
characterized in that at least the vacuum pipette (42)

carries out a horizontal movement in the conveying
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direction (C) of the carrier tape (6) as it inserts a
component (10) into a passage opening (63) in the said

carrier tape (6).

5 5. Method according to one of Claims 1 to 4,
characterized in that the lower cover film (65) 1is
applied underneath a wvacuum suction device (27), which
prevents the components (10) falling out of the passage
openings (63) in the carrier tape (6).

10 |
" 6. Method according to one of Claims 1 to 5,
characterized in the upper and lower cover film (64,
65) are applied by means of a heating device (28) in an
adhesive manner to the upper side (61) of the tape and
15 to the underside (62) of the tape.

7. Method according to one of Claims 1 to 6,

characterized in that the upper and the lower cover

film (64, 65) are adhesively bonded to the upper side
20 (61) and underside (62) of the tape.

8. Method according to one of Claims 1 to 8,

characterized in that the carrier tape (6) used is a

" ' paper tape which has passage openings (63) to hold
25 components (10).

9. Packaging system having a guide plate (21) for the
linear guidance of a carrier tape (6) that can be
populated with components (10), a passage opening (23)
30 being provided in the guide plate (21), and the
packaging system (2) having a carrier-tape populating
tool (4) with the following features:
- the carrier-tape populating tool (4) has a vacuum
pipette (42) and a lifting needle (43),
35 - in each case a lifting movement can be carried out by
the vacuum pipette (42) and/or by the lifting needle
(43),
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. in each case synchronised.
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13. Packaging system according to one of Claims 9 to
12, characterized in that the vacuum pipette (42) has a
horizontal movement component in the same direction as
the conveying direction (C) of the carrier tape (6).
30

14. Packaging system according to one of Claims 9 to

13, characterized in that the components (10) are

applied to a component carrier or a blank (8) in rows

and/or in columns, and are held together by a carrier
35 film (81).
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21. Packaging system according to one of Claims 9 to
20, characterized in that the feed device (26) for the
lower cover film (65) 1is arranged behind the feed
device (25) for the wupper cover film (64) in the
conveying direction (C) of the carrier tape (6).

22. Packaging system according to one of Claims 9 to
21, characteriéed in that a vacuum suction device (27)
is provided above the feed device (26) for the lower
cover film (65), to raise the electronic components

(10) into their passage openings (63).



