+;e3e$$| T(26hTY[/ FIN 387 PCT/ SG Description 1 Packagi ng systemw th a tool
for enclosing electronic 5 conponents, and nethod of populating a c ier
tape The invention relates to a packagi ng systemwth a tjmmmlﬂm""mmmlmm ng
el ectroni c cEMoOETt PAGTSE carrier tape, and a net hod of e
carrier tape. 10 For the purpose of tragfport and delivery to *sas#utomatic
pl acenment nachi ne, el ectronic conponents are often encl os " e
known as carrying or transport tapes, which can be stored mmmmmmﬁm@lted
in 15 the rolled-up state. Transport tapes of this type have preror t ape
‘pockets, in Weiscirigitéorr oni ¢ conmponents can be arranged and tr&f8borted in
an accurate position, and can be renoved fromthe transport tapes in an
accurate position. For the purpose of transport, 20 the tape pockets of a
transport tapeskarsd tdovarEri ththhe atecbf farcrrtliarinapelesbrohat t he
el ectroni & coopeReRhtsGaramnet redhbdowlr o thgke Peeksetis and annot change
their position in relation to the three spatial axes until théey are renoved
fromthe transport 25 tapes. During the introduction and positioning, in
particul ar offhsndhniveardioor deilgitaweitghta edeckamiti@c cpsmpeanent shaadtepl
sem conduct org Ghi eded in great 30 nunbers. for _integrated
circuit techrﬁgﬁogeg?cllo%ig% ﬁe;lt%ﬁr%gl |§8@P°g%§?ﬁeéﬁ Ry Gha-t%e FRRE! rapid
pl acement wi BRdaahmghhokr edglpoulestied $hassegirdted taipteh the risk that the
conponenig W ll junp out of the tape pockets and therefore hanper the
pl acement opg,r ation of an 35 automatic placenment nmachine for transport
t apes consi déP&bl yRepaPUiteRsEr | Pisi fe@niionnl yaribesde hiveracehent ahave to
be interruptedtbuatic pldwnme: thechuhoatiecrrehine daspddookatar the
el ectronic LN 387 E%/ség 2 .corrpghn nts which havebg'esurrped out and the
pl acement position of the aut ofat e TracHirfe HELYD r edRff he9anar
readj ust ed. tZaaspgirthérpgsebmémchn dame i acemest aofdttaasposttéapes with
smal | andd or +hi.g kght,sel roni Qnent,s, i t ] tre range is to
be seen in tﬁgbf g%?@'te%aglpt ﬁggtgreéci s%i%g‘rggjeqw rtzaréeérhs oﬁi%g%fﬁ% éﬁ‘é%i ng of
the tape pocREESCARG0taFITe RRAMET I c1pl abdmiinte vt aTeiss r equPPRENOS
continual ly taareasi ngatAyegéaentnand weved opreay costs.ad N QLdgrLtQ
position the_el e%troni C cong%peg%s reci selérand in an accurate position in
r

the tape pocR&FsT18Rd iM% OGS sEE PR e N8I GiF ATERAFenEAPS S

in an accurate position. For the purpose of transport,

20 the tape pockets of a transport tapes are covered with
the aid of a covering tape, so that the electronic
components cannot fall out of the tape pockets and
cannot change their position in relation to the three

spatial axes until they are removed from the transport
25 tapes.

During the introduction and positioning, in particular
of small and/or lightweight electronic components
and/or semiconductor chips, such as are needed in great
30 numbers for integrated circuit 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 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 1look for the electronic



: 15 Electronic conponents are inserted into the pockets of the transport
tape by neans of a rotary cross or a pivoting arm The electronic
conponents are at this tine already separated on the wafer or on the bl ank
to 20 such amIext3&Wt Bdratsad hey can be separated froma carrier film and

pi cked up by the pivoting arm All the gaat hods described need a relatively
great deal of handling and are therefore associated with certain m ni num
cycle tinmes. 25 Pick-up devices for handling and positioning sem conduct or
chips at their envisaged installation |ocation are disclosed by JP 100 84
005 A, by JPCO®c8£ndG6 Ahapd bjad® 1DIBEd 03itA. aAddevhee HdDacp@shti oni ng
30 sen condugle@li cafiPS ¢ Staksa dioatlased by Iz 0f1, 51383 A Ghe; gbject of
the invention is to provide a device and a et hod f of popul at| ng transport
tapes with eP8€t F63iI%d U35 eComponents or semi conductor chips with which
rapid, reliable and precise population with electronic conmponents from
transport5taRes suc[crg as a}Efr t apes FIN 387 PCT/SG 3 with a doubl e-sided
filmcovet of BIYSET t%‘g‘é Gt Ala HishgPe2 SPRRET f PEm WRARSTPILE pbaRBEBI €.

Thi s obj ect wfithhenahemndnot slaghieeedhhby dike tsdjiectcdmpdnddes in

i ndependent (Jes =N r of . advant ageous devel gpnents of the |nvention
ener ge from"tE g ?gs_l&&%?%\%e“ enpéaen esnttélg?rrg.eeﬂcé‘gr%i g 1 h%h?%vtéa‘?i on, a
packagi ng syBEEmLSsOn0 geaniirgaentist hetlyubtetpkatséabpongt hef |iheatagai dance
of a carrierpbapatkhahdCah PR M A W S 1 Bliest ?Q%&ﬁ?é@oj;‘ﬁ}%%;gra"“h

sem conduct or chi.ﬁs. The gui dance can be carried ou orizonta
sli di ng mannEPPtFREAd Y de PraFRARiRIa passfaveni rgd 15d9vel prrckagi ng

system has acoatsi, erirt apedpopiloatpst € 0o , tWhi Gh Las - vacusm phostte and a
lifting need ?ec""hi Eg can,al so general I% be constrycted as a lifting

device. In tRrS-¢aseY thdYvatlumpi FETEAE dESSdreé®n ni20 Sheh B2BRy t hat

it can pick Bpciatel ectarohi ciconpomiert i moeachec@se thesa sepisondushor chip
in each case fpgm-ah@ues The lifting needl e can be constructed in such a

way that it guides the electronic conponent or the sem conductor chip from
bel ow. 2% The vacuum pi pette and the lifting needle are intended to pick up

vertical ly i nleaehof@se cahp@hnReitisONi e CONPOPERY 9F ¢ SERIHEO &' ChEP
provi ded ongcarrier filmor carrier plate and to position the electronic
30 conponent “BF SERtHIRUCt 5APERIRY piERES uPti 1t eheheEXSEC TIPSR Oavidy or a

passage openphgothngadrncase Tor aetattiefiitapdmpohdntiss gaseatt henyacuum

pi pette and/ h LEtin lLe can in each.case carry out a lifting
novenent andg'}rir%\&/egllr%géﬁckﬂ'/ %retg)t%ﬁrggﬁg Cfrhetr}b%s‘gﬁa%roﬁénpﬁg%?i 4'He i de

pl ate. 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 pi pette,
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 FINm38&vPEE/B6r applyi ng an upper cover film and/or a | ower
cover filmdevice for applying a | ower ver filmto the carrier tape. 10
According to anot her enbodi nent of the invention, the packaging system
according to the invention conprises a tool for inserting electronic
conponents into a carrier tape, which has passage openings to hold

i ndi vi dual elFé&hr énideuddifporicins . fihe ¢ovtrhas &lpisterupades ceitls aith a
vacuum pi pet sengnd-aibiht kRgnneedke 48 BbslkivRethe el ectronic conponents
vertically froma carrier filmor carrier plate and to position the
conponents in the passage openings by neans of a |ifting novenent of the
vacuum f or cefiBis Phgecar vifert hieape vieh tguinded idtiher20 hprigongahjbeansport
directionrin_.su .t wipes the c onents qQf f the vacuum pipette
in the t?%ns%grﬁngﬁrggﬁﬁégg&?hé packadi ng s@%%%%?%ﬁsg%hd§é%aﬁﬁ?%%obFate f or
the linear, 9fVeilAgmABEBzONPEl cOMWweydmomrdfidrhe eaeriger t &pempopthat ed
with 25 el ect&opbereQEPABEBhSendNd1b A gach case devices for applying an
upper and a lower cover filmto the carrier tape. This packagi ng system
according to the invention has 30 the advantage of an only m ni mal handling
movenent to ptekrdpngndebrapséeriglestion| C SONPLRRAL Sk 0CaysdeAN 8sbl ank
into a qﬁfriegogg €4 Th% conmponent s rel havg tQ .be pushed upwards by
means of ‘a | PAREF FTf Mirkg ﬁo%&ﬁé&if’?F?h PnERi d NeR T shptdat®dohandl i ng
steps 35 or aetdkodistrepsapé tthetvacammbe pedpel at€d nedessas Yect poraddi ti on,

no additi ona i.ds r i i rder, to reppve the.electronic
conponent s f%%ﬁrhﬁghégg%u?nc%rd I‘g?rﬁ%%% E’%ﬁ%@gt%lrpectql@s'si %gg AT EIFASR i s
per f or med byChe X€ar¢peFiedpeuto berpoputat bd. iW pi ngltikéngl ecdmoarc

conponent of Thdegyaguupl ptReht8 RYpABaRSeOhptRgngarrier tape is a procedure
whi ch trgats the el ectronic conponent géntly. 5 By using a vacuum pi pette
whi ch has a central capillary that is evacuated during the lifting

operation anthelurpagkadens pspgroperigds ona ther enapongnd anshbhNaPangi cul ar
t he upper sig(?oi)f ‘E]Fgcﬁogggsnent are_ treat edt%ently. o this end, the vacuum
pipette has at Tts" tip 1098 K gift S ' BbIPER_UE M APHUA ngf{tdé"tg SMFFAER, onto

whi ch the uppeicki derofalse gemporéily ilse presseducthids sonkaclisutfigqce can
bel ong 1o a dedien. LiR, (kALCBALS CRLESRONALNGI:% UL AN ANG, does not
damage the upper side of the conponent. In ase of e al 19 ¢ 15 Vacuum
pi pett e€0 t Nt abe Vs ihrdcd tcfpmdet €k oHBI By I5d sedrdaried, componeet t o

achi eve | ongiseexytEechis¥esr Hardam skhoictdi schypeicanhe cardd ed.gut by
means of di fgk%@‘i,on Jagﬁred%ni ng, whi ch,_.neans that no additional surface |ayer
is built up.“TH The Rasé df WHat 858150 JaTovin® aSOPREFEFERFsilAg"SUHar Anesses

from about 1209 tthdt300tVi gkidssarehackilenad onithoubmadsictitonalk meheri al
bei ng appl i e&m&&#&ﬁ@@éragﬂfgt ftllggmo%%i{;‘g vacuum pi pette with its 25 highly
Low .

pol i shegSm ni mum cont act surtface 1's a smal |

The vacuum pipette and the lifting needle are intended
to pick wup 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 in the guide plate.



. amount of vacuum power is sufficient to hold the conponent wth the
evacuated capillary. Furthernore, adjustnent and adaptation of the vacuum
pi pette both to the thickness of the conponents and to the thickness of 30
the carrier tFapes8ar @CFdss ble with sinple neans. According to one

enbodi nent of the invention, the pick- device is a vacuum pi pette, which
permts gentle and secure handling of the el ectronic conponents. According
35 to a further enbodi nent of the invention, the vacuum pi pette has a
lifting direction at right angles to the conveying direction of the carrier
tape and thrdi§h tAREPONEINY 382 RCT/*8B®! pasbhgetpenvagsunn pheetaet er.

Just |ike th%p\é@@lﬂi@am@et 4@, Fa%tllchtlla@g B9ed£ﬁepr§5%ﬁéh¥ abgo Ag a
lifting direction at p%ht angles to the conveying direction o e carrier
|

tape and as farTas§tt fé@PFowdr T8 eedgérnsPote P&SSa3€ openings in the latter.

The only minimal lifting novenents of the vacuum pipette and of the lifting
needl e ensur X ltlonln and _deposition of the el ectronic conponents
in the cé?rlgr%t:%SCQgélng cordnngufggﬁrpr%?%PFéﬁeﬁnﬁHﬂlh@ﬁ?tofoPﬁe 10

i nvention, tRePerf t¢@’gem¢erimntéemicehefdn f tppgynegd| #n agppeynchooairsed
with the |ifting rowements alde c\!é‘@é'i—'mfﬁ'l& ti&,; andsphe o ;;gyglgih'ﬂegs
o

mai ntai ned until the transport tape novin rwards has w
el ectroni ¢ cofPEReCVELT ftlllré‘ FOuthREi @é‘éréﬁrt féP@acuum pi pette. 15 An
alternative enbodi nent of the invention provides for at |east the vacuum

pi pette h ve hari zont al vemen corrponent in the sane direction as
t he COﬂer()S:/)I ng Xd g&flgof]t ofa’f‘ﬂgﬁ)ﬁﬁr PHL5E asCF t ThRsEMESE Ah eF BBt roni ¢
conponent i npecaagasgags@smpeniamg:or'ﬁhksg hay i zont ol veryesentorpnapoaent of the

vacuum pi pet t.g kel abl ts .t el ectronic caonponents falling out
downwar ds af ter t ﬁe%val%tf%met\ég% lﬁeeleenrEecrréjrrrlnlCea‘:omzqoo rg)eljer&? ohi c2EbnPbnent s

can be pi ckeBaBSran‘th‘él'posl’latSedplaﬁsalgé cepenbngs ape pacidcuiadiyidiaply if

they are appbn@dt&@naccm@i&mmfsarrl %eortd%lblﬁélg LN JiQUe.f 25‘%86188' umms
and are | d tggether acarrier fil 30, The component carrier or the

bl ank with tH& Eaf i G HYy nﬁ’l%‘EEB‘?dF‘HS o) %l?%@%eﬁeﬁ%édlt@erﬂl@f ¥Re
i nvention, i Shappéledtr@nacslrmnmdnérﬂt& e Wdrati ean e réospl acedarrier

hori zontal Iy, %W{ﬂ §Lerra%|l%taend %Fqcurat e 3Enleod| spl acerrent and
posi tioning of "the eI ec P oni mpohents ditdernedt h heETWPTRIET apR
easi er. For thesppgspgase optend neusppay tméabs eofan m"leeftejmj)lnyoxbanentFlthSBY
PCT/ SG 7 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



sdisplaced 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 el ectronic conponents fromthe
bl ank or the Fdar Bigsgr picai/lsom t hout difficulty, the support table has a
second opening of larger dianmeter than the lifting needle, which can in
each case be noved into a position |ocated vertically underneath a 10
passage opening in the carrying tape. The lifting needl e can be pushed
through this opening and, together with the vacuum pipette, can convey the.
respective elPé®erténi-c Tonponéht si ntask héscaraiBrriiapebyl5hkhecguitlerpl at e
preferably hagpa fid steORRRMNG Yy | afﬁ.gﬁfmg' et léé%rﬁ O%angﬁegfc an

el ectroni c conponent, through which opening the 11 near trng axes of the
vacuum pi pet P& &AG¢ ORPAHE IHIREtTE redieanstehdtkentaarigr tepated directly
above this fprsteddrepemiRg itsdd1e PRASS AL OPESH 1@ wm;%]élﬁeﬁ@r!jéﬁ%lgz@pe,
into mhigg ﬁ% el ectroni c _conponent is deposited in each case. "According to
a farther’ enbddi™PéRe &f ‘B YhwemS 9 Yot rearedfr2hecppeklapydevi ce
in the conveyhay disec¢varuated hedwairg ertHeapa.i fithegpaekaghngosyskem has
feed devices . the Lawer, . rfi ad_for_the upper cover _film The
latter are p?gggg oﬁ%g t éggﬁgerékégggg nﬂpp%besi8§88?n?ﬂg t 38 by means
of defl ecti oR2301FBLREr ShendiiBem piessphg tdevicempanedcha vasereanddar e
connected togkhe1igai ddt apg.s WS, € b [ f.ar. , means
of a heg@tnggdgﬁ13§_or el se by adhgg?vga%ggéi%gpg¥ﬁg F%EHQﬁZC?%% f§¥ t he
upper cover fil'th9%sYarPahyRicdoRisiredmcentade evafegeng ditecyhdahas of
the carrier tape, upbetrhesieed devi eref Okohpenkawverisoverebibm TRLN 387
PCT/SG 8 In grder that the electr?pic conponent gannot,fall t hrough their
PRE=S W Govis

feed slot in"the§li d&' P13t WRBN AHEDwe? EovETE ¥ nfi B beéitHE pbFfi ed, a
vacuum suct i eardevpeadisgpyovicdegdlabove t hedf eededevhee fasmbbe | omer 5

cover film bypmeansf i et Bepglachront c;coppanenls are heldin the
passage openi ng. The net hod accord ng to the invention for popu?a ing a
carrier thpeVaFtHNe RIATSfio chbhporrOmta dfassehtate fosin ovildgt seepslyA

carrier tapebes Hradrmied Wihh QaRSA0E-0RRMNINGR fPhng RAGKAYNT] system for
popul ati ng th.electroni c components. By neans of a vacuum pipette,

i ndi vi dual el 8EEFBAIE Odnmpdheht SYRT eCBRcIREd T Fr3fin auupyorteaspl ef
arranged undeéthéathohhehzodweynag bhiptrat eneeing hehpackagi ngdgysienall n each

case an el ec LG.C nt i s j.nt.roduced Lnto .each_passage opening in the
carrier tapegggg%ggngﬂggﬂg %gr?F%Qﬂ:IFPfing&ﬁDJgH%nFaSF t%g ngﬁhn+gipette
that |if4%s t hecwneeésr oiicd sceniariens”, Ther@hesseoniconompongntl 160 t ben 20

wi ped of f thesyacuyymuifet & g Waldpithe 2 ofthe a%ri¥tiil%rnatlapr§a%é@i ypper
|

side of a tage,is cloged by applying an upper cover m 1 n the sane way,
e

an under si de®®F"8 £BPB&1fS-cl osed by applying a | ower cover film 25 This
met hod has the advantage that the el ectronic conponent is transferred

oo the omt att? SUTY ac BrThE vACuurT Bl PATET S ROPRCRol J150 Shbb| and

since the contact” surface
Wi pi ng t29e ehkghivnpeltenpdnenniomifi iconthethernirfenrteali dittect ionshsdm thi s

contact surf ageusloeso Aot LepLRSenL, &Py | 9adipg-on; Lhe elgctignic goponent.
compenent with the evacuated capillary. 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 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 vacuum
pipette has a lifting direction at right angles to the

conveying direction of the carrier tape and through the



+ A configuration of the nethod according to the 35 invention provides for
the el ectronic conponents to be picked up from above by a vacuum pipette
and frombelow by a lifting needle, which permts exact deposition of FI N
387 PCT/ SG 9Fiihe 38Gnpameistss in the carrier tape. The vacuum pipette and the
lifting needle preferably carry out a vq{tical lifting novenent through a
first opening in the guide plate, while the transport tape is noved
transversely 5 thereto and wi pes the el ectronic conponent off the vacuum
pipette in the transport direction. An alternative enbodi rent of the nethod
accor di ng t oPERéapAvamdromyy ovi debef drtated.easfuthe Iv&euwhdi petteml0 to

carry out a.BQbE%QQEaltﬁgveﬂgﬁkiﬂ@thné@8180n¥§¥kggaghgecgi88 of ;Lhe carrier
tape as it inserts the el ectronic’conponent Tnto a pas$sage opening fn the

latter, as alréSdPf ofiHRAFERCRhe? el dEtFbni @nedmsondnt sthee eenvapiyg

prevented frairbaklong cuttidoweser dsr 15 aplr qugh fberfir sts opani ng,after the
vacuunltqsthe vacu%?lfhgette has been switched off._ The | ower cover filmis
rie

The
applied to tR89&ard apESPrgn PR OW1HT otrgh H'F eddtEPE iTR& henyui de
plate. In 20ménderlt Hdtf tting elecimantis cbrpheertsutanidipdald goawnothr ough

this feed sl a Maguymp sugtj device is provided abave the feed device
for the | ower govefiélfﬁﬁ Zggéﬁgeupﬁg¥sﬁﬁﬁ I%ﬁ%?gcoéﬁﬁs%ﬁHQHﬁqg ea%ﬂgcase be
applied in afieRaRésige wEnrdre byleeansnbt aoheanengsdevi cehd océheiepper

side and | onekpsi dexafrel e cbane il ey nald il oo dG VRN M CReal SO be
adhe5|v§*§ bonded to the carrier tape. The carrier tape used is 3

prefera atBEpBFL1PApe tifnd iddidl9 F1PHRNeR &S pPEf dhahl Wi ffdldeg ofeedle
thernopl asti arer $ykentseiofdpapeth Hie i nMeRtingn wWokkmBawsbeoexptgined in

appended 11 gEeaom BRI o oS R80T 20 e e PE b bEhemat i o
i I'1ustrationtsfnarpatkagbrgreydtngmiareandisngao tireed nvent ¢ dachaynng a t 0o
detal 1o ext ract oTTom o phekagtRaPAtedsPanret: PashaRoPag B Fi gure 1. °

An alternative embodiment of the invention provides for

at least the vacuum 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 electronic components can be picked up and
deposited in the carrier tape particularly simply if
they are applied to a 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 further embodiment of the
invention, is 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



. Figure 3 shows a basic sketch of the pick-up device of a further enbodi nent

of the invention. Figure 1 shows a schematic cross-section of a packagi ng

10 system 2 according to the invention having a tool 4 for inserting

el ectroni c c@mporkdt PCIYINto a carrier tape 6. The tool 4 conprises a

pi ck-up device 41 for picking up and traﬂsferring el ectroni ¢ conponents 10

which are in groups on a blank 8. By neanhs of the 15 pick-up device 41,

whi ch substantially conprises a vacuum pipette 42 and a lifting needle 43,

i ndi vi dual el ectronic conponents 10 are separated froma carrier film381

bel ongi ng t o deige lgicask B aad ol rdedhoni passaye dipenitigs gk H3 41N tbhe

carrier tapethe 28k r 6 a sists of paper and is
T e 08 praFe 2L o Gtk teBrate 28

conveyed in a sliding manner on a

ext ends over S8R h@irér?tonltéﬁgtdﬁr%ﬁotnha?tt riightthe ngdmse yibegediar.ect i on C
behind the tool 4, 25 sufficient space remains to apply an upper cover film
64 to an upper s %% 61 of the ta e and a | ower cover film®65 to an
under si de’ 62 0f THE Tt afe. SHET M SSFurPReEE F UM [ eRmPersee DBORoEhehe

| ower cover bilkmk65oirs pheV|dedrmarthéoumdewStdeuef thergui:deypl atge21, by

30 neans of h r ver s led up to the underside 62 of
t he tape ove\rélﬂg %I t&rgca!k%\,@ 9 Jétgloorﬂncﬁr% PPRIERY (SSnvsiHy dit2BEFSh E) .

Above the fe&Bagevilke ﬂeﬁ‘td{nq héeled\l\m coveeh f idam 65n354dter eaise ppevi ded a

vacuum suct i aBvdaviiga-27 eal b0 ents 10
| ying i 5 " 2 Bbs @ﬁfﬁ%&%%%?rpg?t?gﬁglg @é?e r%?gb gFIN 387

rhlé he ﬁassa e op eni ngs
PCT/ SG 11° al 8RG8 th8 goia pF&tetbﬁ b9aFﬁElP§tté@P9re Eh@kehlﬁbmagds to a

gui de coveringe2feoktahh®eguivdtepl atterAigranth iad e ement 8y f r@&;é@l‘uék ng out
downwar ds frggkﬁ fg?% Ic_%u32 for the |lower cover film®65. 5 Behind the
feed device or “the TEWEF cREE TS m 651 | ﬁotnl’féyco*ﬁb%ylH%SH?‘FEéY?on C of
the carrier €apetgontherempenantanged ahkeedrdeeirceads.f or an upper cover
film64, by nmeans of which the upper cover film64 is 10 led up to the
upper si de 61 of the tape over a plurality of deflection rollers (conveying
directi D) ThBy gRife otlafeat inkfihnakles” 28s t he Gppet aodehbmer cbHver

films 64, 65laregetirdliymeesrect@dn N sadhesite JEnney té}mth@lQ@EHxS{ ~tape 6.
By neans of &Qﬁ ovelr;ﬁ 15 fil s 64, the el ectronic conponents 10 are
prevented fromralting o= dfIR hé“’lb]acgéaé’@eé‘ﬂé‘r’ﬁ ng§e63liAcehe LhFFiRvy tape

6. The coveratesmef6d;h€5vpceher ghipeconshat off athéellmmh@l i etk ar e
mel ted poi ntoby.pQI ANS f eal.ing devices 28 copnected 20
ex¥eRld ngergyr Hoddd o' e%rifg‘t ea8 8 St hE heatf S tevi ces

to the paper carrier tae Alternalvely,
28, pro¥i'si opPeahnal s béhﬁadeaﬁmg@owelmlmgways dj‘heconaec:temg tdiee cover

films 64, 651ﬁ@ot@§1§ﬂrEheglgéﬁgoﬁlgyc%% %%e fe %I IveJRPQPS 29 The
carrier tape 6, after being popul ated w ect ronic corrponen(fs 10,

can be wound“¥p®onto a roll, which nmeans |t |s suitable to be transported
and delivered to an asserrbly Iine 30 Figure 2 shows, in a schematic
cross-secti o, iled ext from t he packagi nf 8 stem 2 correspondi ng
to Figure 1 Jﬁﬁ cased %c?fonéﬂ i né’r% Bd AVERREEPRi ng t he
el ect r oRPC m@m@nloofrome hep bt lankp 8 deticé helmartmer d@pee Ping

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
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.



+ 35 are illustrated. FIN 387 PCT/ SG 12 The bl ank 8 conprises a carrier
film81, on which the electronic conponents 10 are fitted in an adhesive
manner in rows and colums. The carrier film81 rests with its underside on
a support tablI& 23,7 ®WAiITIISGcan be 5 displaced in the horizontal direction.
The support table 22 can preferably be Q%splaced 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 vcuum nushroom a second passage
10 opening 24 is prOV|ded t hrough which a lifting needle 43 can be noved
vertically uéﬂar@§d%¥|fﬁhaﬁ; @hﬁec@l@ﬁtEwnlv%|dqmndnemﬂnnummmMDtlsfbéﬂng

lifted, vacuwmrbsgaPPth&d:t ¢clhe yasuUMMUShEO geret d. f e
adhesi ve film 81 gn the v CUSW]WUSthOW] 15T gﬂiup 0 Q%ebﬁﬁﬂgg Féglocated

i medi at el y dRUEFNeZRTET he Igdht d&s plRia i ?P§él?ﬁat An VST opketéenponent
10 can be coneeyed disr enidwidddmnandee btaak f8idi Ried i@ PaRsAgELOPERBEY 63 in
the carrier ns _of 20 t k- device 41 of the tool 4 and
can be déﬁos%gggrtﬁéﬁg” %3? 6ﬂ$dﬁ§%ﬁlﬂﬂg © vateoht prhet EemBON 8BRS he
nmoved t hroughra heﬁgtlopehengaBEagn thbenduigde pl ate 21, downwards through
the latter, in the direction opposite to the lifting direction A, and 25

pl aced on an_upper side of an el ectronic conponent 10. At the sane tineg,
the lifting RBEAFEtIPd fqnreaskiaw agai hbe iheesaionerfdy |peBild tomy bel ow, By

nmeans of a scauh:na@emts&lﬂéftwmghﬁo\éqr&ﬂﬁrd?{lé hecbh&&h@ﬂtgeecﬁa‘% 43¢gpd of
t he vac ctions A, e el ectronic conponent

pi lifting dir
10 is lifted fgi OVH YeaftF gF §P§HQ%WNEQﬁRﬁﬂ<¥P theCYidedngwheedl e 43
pi ercing thepeasaier opielnmndk. iIhe @lpkcuagdﬁgl@@s%bni&ﬁﬂpvﬁﬂpMﬁﬁﬁiﬁ§||y

openi ng 63, i h-Che Cor et Er™t Ape  BOURE CBr i ok aBE 6 S O Spl akBAUFD e

opening 63 in the carrier B the
ri ght on thepggﬁﬁéeplaDdlzidualFENe@8?OP@f!S@n@$nanu§mam®npeqk@@ dprection

C,"the el ect opic acQTRanen! S 401 OgaLslcbl LARCLASASE! |, PA3SA0S, openi ngs

63 bein dis Laced on'the guide plate 2 he sane Fovi above
t he gui 3t91 9Ad dthea XS fPHateRe | a0t ercdch a qadele gbvering

29. The carreeectapﬂlﬁlddmguﬂé@@ alsongnbebueesdt hed At keknangds § Hgqgui de
plate 21. opening in the carrier tape by means of a vertical
lifting movement of the vacuum pipette that lifts 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 compenents to be
picked up from above by a vacuum pipette and from below

by a lifting needle, which permits exact deposition of



+In order to prevent the electronic conmponent 10 falling 10 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 el ectroni c conponent
10 until the HINf 318119 Pagedice 43 has noved back and the conponent has been

w ped of f the vacuum pi pette by the 15 ;aape advance. In order to provide
further increased safety against such falling out, provision can be nade,
in one variant, for the vacuum pipette 42 to carry out not only a verti cal
lifting nmovenent in the lifting direction A but also a slight horizontal
movenent in 20et konpomeeyrisng rditrectdaonc i@ oftddwe. carué evatape pipadtel the
el ectronic c 0 i est | S h ide plate_ 21 and,slides
al ong on the%ﬁgtgg{g lljzi?%ﬂu?neé 31% (?'I)f/gves ggggéfgg%&e?:g%%gf The gpi ‘(fzﬁl-fﬁf)cale‘vi ce 41
25 of a furtAefCéRFodiciEaiterst EheCREVent iTorks tThepreohpanént sthvi t luile same
functions aspilatehe wiecedtng fiawesar ecaglentsfivgd, by thensapeskeference
synbols. The _carrier tape 6,is arranged with its passage 30 openi ngs 63 or
cavities bet WOEH “a uﬁﬂgr BRER Fand et QuicesrsRrenk f Pk wibA

el ectroni c cuaponenpsped ties ihi thed tundepoeat Aitketliower guide. This filmis
pierced by the lifting needle 43 in order to lift a conponent 10 and
transfer it to a vacuum pipette 42. 35 In this case, the | ower opening of

t he vacuum pPpeta i sl covembddipeniie chnpieente iifod Ar caiorstimeanto FI N

387 PCT/ SG 14npr qdveed iR & NASWHER PEIP, aEOtl_eEE%‘N”ch'he“ ¢ aln%{n i ﬁ%e'tée

interrupted and a vacuumis produced In the inner channe vacuum

pipette #2. AS £33l ¢Vbf 3t ReGirendinle BPYSBeRACE LB IFhaupcPRvenéngr ocess

between the Birapetoahawifel the t ke MacuuMpiRet tas 42 @nd; f her eyt efnsi de of
t he vacuum pi ES%E%oﬁ?‘L tge congogent 10 is pressed agai nst the vacuum
pipette 42. Fn thiS"¢5se CBPBPaR5urtt§@ndbr PAFEE %ho®k SPAChi $0vi BRE i s
provi ded on fhétemnersclrannesuln dhewhdctumhe petdet dhibycomaose ot s 10

whi ch a cont | e n ho i i s Vi is Jinformed as to whether there
is a corrpone%l?le105:5%ltgl é§’u gre}re‘;oéﬁltet%df\g f&‘%\% heéavlalgunﬁn pollff:et t&eo‘ﬁ&w%F fot. In
addi ti ontt o FRECPPBsstPe sensdr orPsatiner natftes y thiser saouuan aprftow sensor

can be provi deduumhbﬁﬁedebeﬁbé yBehheyitenamr erkhan a mni mum quantity of
air is flowing through the inner channel in the vacuum pipette 42. If this

is the case, there is no conponent on the | ower opening of the vacuum

pi pette 42. PDeTHewemcuunven thieln nner aghEnnel kb tiiee vacuumepi peibe 42 is
set to be jusg 0 hi t t he conponent, 10 is held on the | ower opening
of the vacuumkgﬁpg{%tlgaﬂ&%odlggbe% rgg fglllojtoflfni?hezgu'fﬁlg VAT p?'gette 42
lifts tH® el egdebnitdadonpomentetbrontio tdrenmendrttys ocapassadaldpedowy 63 in

the carrier tRPEubh Amidie dape Q1b3 Publ @, AL zauallon batyeed the upper

guide 31 and the, [ ower guide 32, one ed . the tape carries the

el ectroni c cBhPBRERE ViVt B3 akgedi péevice geint y toef LRwevacu@vepi pette.
Because of thelmower holding force of the mnimzed vacuumin the vacuum
pipette 42, only a little friction has to be overcone in the process. In
this case, the electronic conponent 10 is held by the tip of the vacuum

pi pett e 235 i Ahehepdireenidon cferarcaver Hilmeanseathvaasemisaiciponiaatil the

| ower Openingnognt@%H@§¥Ugnﬁﬁﬁﬁgfeb§2m@%%%|%ﬁ 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:



. FIN 387 PCT/SG 15 releases it. At this nonent, it is picked up and carried
by the guides 31 and 32. FI'N 387 PCT/SG 16 List of reference symbols 2
packagi ng system 21 guide plate 22 support table 23 first opening 24 second
openi ng 25 feed devi ce1f/@c upper cover film 26 feed device for |ower cover
film 27 vacuum suction device 28 heating device 29 feed covering 30 feed

sl ot 31 upper guide 32 |lower guide 4 to P a1 pi ck-up device 42 vacuum
pipette 43 lifting needle 6 carrier tape 61 upper side of tape 62 |ower
upper side of tape 63 passage opening 64 upper cover film65 |ower cover
film 66 edgefafgutrape Sstbbanka8ichamnicer fiilllmske aaliest romni g p@ﬂﬁ@@@ﬁ%

A
lifting di regg,isggmofa&ggrafﬁgurpool PELE eirﬁzér{*\{fér{]gh%'vri%%t i on t%folt h§or| fting
needl e C conveéeying direction”of the carrier tape
inserting electronic components into a carrier tape.
Figure 2 shows a detailed extract from the packaging
5 system corresponding to Figure 1.
Figure 3 shows a basic sketch of the pick-up device of

a further embodiment 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 components 10 into a carrier tape
6. 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 means 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
The carrier tape 6 preferably consists of paper and 1is
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 space 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 in the carrier tape 6 and pushed



-~ D conveying direction of the upper cover filmE conveying direction of the
| ower cover filmF vacuum suction FIN 387 PCT/SG 17 Patent O ainms 1.

Met hod of populating a carrier tape with 5 conponents, which has the

fol | owi ng steps: 387pravi/dicng a carrier tape (6) wth passage openings (63)
for a packagi ng system (2) for popul ati ng the carrier tape (6) with
conponents (10), - picking up indivi duat conmponents (10) froma support 10
table (22) arranged underneath a guide plate (21) of the packaging system
(2) by neans of a vacuum pipette (42), - lifting the conponent (10) into
one of the padsage wpehhagguied) pletde2taibni erhd apatEe)y yraeanskedi a 15

vertical 1ift,i % n tihe m pi pette ( , =\ pi t he
conmponent (18%35}%1;?% ﬁcregav%c%&%td%i ée/c'%e m4£)'9gyoﬁfea€1}§g o{gufl\#g arl%rﬁeer2%‘ape
(6), - pickiR§SuprIhePEsNSaFEst T1O) ied tie capki efovriperd$) faont hay are
wi ped of f theevacuuaxpidpetrbe ¢42) 1B%e20 BRARS rQfirapgsupper guide ( 31 ) and
by neans 50f a | ower guide (32), - closing an upper side (61) of the tape by
appl yi ng an upper cover film(64), - closing an upper side (62) of the tape
by applyi ng &eBSnHowde dmeer ddtimd 65§ .f2r Mathodwaccadlidy t0140 asm 1,

haracteri zed i a onents, (10) ,are_lifted from bel ow by a
fi fting needle ?%%1 Egbogﬁﬁ/@n}t)h%l ea%%l(()?rﬂi Gg To GFSi AT ote5, “@h&r afteri zed
in that the ¥aegamipi patnange)aafidetheldviifdd P néed| en( AR)paar cyveut a

vertical |if¥j ve t u f:i k.St i ( Ln A j de_pl ate
(21). 35 4. &?%o?écﬁ?dﬁ%ﬁigoggnghéf?hdtakféonsq%g?% §,§%8Hﬁarft§rclt%e%ldzegsi n that
at 1 eastt® helGdcubifh pFPette (40par Side ofl aofor t26nt ARPADVEHRAt &n t he

conveyi ng PLOr3B7tPCTéSGdeflection 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 the cover

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 suiltable to be transported and

delivered to an assembly line.

30 Figure 2 shows, in a schematic cross-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.



.18 direction (C of the carrier tape (6) as it inserts a conmponent (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 |ower cover
film(65) israpplisedpardacneath a vacuum suction device (27), which _
prevents the conponents (10) falling ouﬁ1 of the passage 10 openings (63) in
the carrier tape (6). 6. Method accordi a to one of Caims 1 to 5,
characterized in the upper and |ower cover film (64, 65) are applied by
nmeans of a heating device (28) in an 15 adhesive manner to the upper side (
61 ) of the fhpe kdrehit 08 t hempndlersi de (621 «cof fhﬁntape. ob vﬁfbﬁi}odfa@cor di ng
to one of d ai , iz f.he, upper an e | owner
cover 20 fil %mlgéﬁ‘}o%%c a?gggéﬁgé?\%el ggbondé‘eda% tttehe dﬁper m%éh?%ﬂeand
under si de (6IRNHFLL A& tPes Bd Meehetinaeccofbiengary iere Of1lnCl &l nsedtso 8,

characterizegiith tihat (dérlé&ﬁercs%fdr']é F((Sjn tépguﬁé%fes%gbll% 6222552?1%3{ n%é‘rg%%’g'm(?h
h sage ni. n ol d conponents :
h:\sll ﬁgsaasgw g Bllﬁg g9( 21 tg'l' tﬁé’rlllzﬁé‘élalgu‘?ﬁ’é%%él%‘ﬁ a cabei ePUPRPEL (6)

t hat can be Bebﬂ)eptﬂ%tednwptrbfe@ﬁpcmerﬁes diﬂ-%la@e@as_&a%eop@@hﬂgyigé) bei ng
provided 1n thesguide plate (2d) c a0dbhe packeoing system(2) hayino a

carrier-tape opulatln tool wWthTh

carrier-tapetpepatati rRreoviofed 4):ehasaal\yacmjmt&5 ps@ppoet(%éol@ndzﬁ, I ![Ltl ng
needl e (43), kn;ea t % n [ out e
vacuum §)I )et tqga'(cﬂl)% g(}r%}dclpwg?eaél Hﬁé 'ngtHR ﬁﬁgg O%% 4% Sceaéoﬁhp%%éa /SG 19
- the |i¥%ingPRBABFe 2¢a3)s Wwd%%e ’{/béguﬁhpwbétcﬂle 8(4121)f@am beeedied in

“and/ or througb tdaex( p@ésa@@e@pﬁmm&a?ﬁl)ﬁ/lapmgdgu'ﬁ%ﬂ@%{)geecggﬂ%mﬁ%%&ece
ackagin sygtem urther havin eas ne upper \%

Por agpl 3i ng ;h upé)@fl&ce,ov fFPW’P(Dg‘&}‘Earﬂcﬁ o;)e&nlgo feeVer VAU el ce for

applying a |apetiedvero f kthm (6)uud Omb@hrBackaph ngreyst emd atedi figet 0

laim9, ch e at. t % ter (42) has a lifting
gl ?Iecr:ntl oncaggg%ggbgngf’%g{ trs(tl; {O elgggnsggﬁ?& drr régtoooﬁ (C of the carrier

t ape (6) 13and t hrough the passage openings (63) in the latter. 15
The support table 22 is located immediately underneath

the guide plate 2., 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 lifting direction A, and
25 placed on an upper side of an electronic component 10.
At the same time, the lifting needle 43 1is pressed
against the carrier film 81 from below. By means of a
simultaneous lifting movement of the lifting needle 43
and of the vacuum pipette (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 is positioned in the
passage opening 63 in the carrier tape 6. The carrier

tape 6 is displaced to the right on the guide plate 21,



~11. Packagi ng system according to Caim9 or 10, characterized in that the
lifting needle (43) has a lifting direction (B) at right angles to the
conveying direction (C) of the carrier tape (6) and as far as the 20 | ower
edge of the pad¥sad3gé &panissgs (63) in the latter. ° 12. Packagi ng system
according to one of Clains 9 to 11, chaggcterized inthat the lifting
novenments of the vacuum pipette (42) and of the lifting needle (43) are 25
in each case synchronised. 13. Packaging system according to one of O ains
9 to 12, characterized in that the vacuum pi pette (42) has a horizontal
movemnent comé@néirli‘te PNV igened idf e @dcitdrort ast 39 ehectoavéyi ngmgbneotison (O

of the carrien t1apeH®) - lrl%hé’a%@gbegﬁkéstpea@s%(‘gl‘eoréh&glrfgos opg gL; an' ms 9

to 13, chara(C:lterl zed in that the conmponents (10) are ied to a nponent
carrier or adBrRIRCES) PR rioh® :«93”éjr‘?d/ &lats coélunds, tehﬁj se8ehetdmeoget her
by a carrier Pfrlolvmdéal)abov&I Nh387gP(dé SE12@ 1521 P@@Jﬁagaag sSyatepnaeeor di ng

to daimd4, r er| |n that t he, conponent, car r the bl ank (8)
with the %arr%ggl 1?&% |d applfi et % C§V§lfd;5‘(9rt£!t9ablT S 25FTER&E can be

di spl ayed hokepent @l | ylS m@lléelckammg Pestwemrac cbedi ot tor Claaidn the
characteri zedyijpet Baktkhesupport table (22) can be displaced in a first
horizontal direction parallel to 10 the conveying direction (C) of the
carrier tape (C) and in a second horizontal direction at right angles

thereto. 17. IRa@Iﬁalglrngos)pSﬁee;rérﬁCQQféjlél%d&ﬁﬁé r&é{ﬁ:&&e&@ l@5f§!ﬂ§5ﬁ5t erized
in that tdhe %u ortdtabl (% 2%1 gs a second O%Hnl ng S greater
di armet er” ¥ hafi é’ FOPL i Ty PaE %(e 481§st ¥an4Pn Je%cljfh@as%ub@ebrought
into a positpdatkoat edteer ttlh(eallll)fuimﬂberrrmtlfe mmmg@e@@eﬁleﬂgdéﬁﬁ) in the
carrier tape ) 8 gi Sust |n to one of C

£h8) yaf Rl pi BREERS 20 YT D RO ST SO {5 PGt 1P23) o

17, characteri ze |ntht ui de
greater di anBhéilt Hee adl(flﬁunmenéﬁdéeco‘#@oh@m J@Q@?d therouglnehi theopeni ng

the linear component has been wiped off the vacuum pipette by the
15 tape advance. In order to provide furtﬁer 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

20 the conveying direction 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
25 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 is arranged with its passage
30 openings 63 or cavities between an upper guide 31 and a
lower guide 32. A film with electronic components 10 is
fitted underneath the lower guide. This film 1is
pierced by the 1lifting needle 43 in order to lift a
component 10 and transfer it to a vacuum pipette 42.
35
In this case, the lower opening of the vacuum pipette

42 is covered Dby the component 10. An airstream



25 lifting axes of the vacuum pipette (42) and of the lifting needle (43)
extend centrally. 19. Packagi ng system according to one of Clains 9 to 18,
characterized in that the packaging system (2) has 30 a feed device (25)
for the uppefIdov&8r PICIMSG64) behind the pick-up device (41) in the
conveying direction (C) of the carrier E%pe (6). 20. Packagi ng system
according to one of Clains 9 to 35 19, characterized in that the packagi ng
system (2) has a feed device (26) for the | ower cover film (65) behind the
pi ck-up device (41) in the conveying direction (C) of the carrier tape (6).
FI N 387 PCT/ 8&°2¥cet packagpAgusy PUSE, adkdr dfihgn oinndhdfs Griwms 9sto 20,

char act eri zednite ri-h@t etheahigeds deyi €@ 26)s f%frofd*&%édov‘@h ceyer {Hh8v(65) is
arranged behind the feed 5 device (25) for the upper cover film(64) in the
conveyi ng di l‘:gl@flin(‘?ﬁl (A 'Ute t BRCEURr PéPetife 4P6) . 29. apd@&ditngkyshem

accordi ng t oporesofreClddifife r@nice 2Lilehampadireritzedidedd@t barvasuphguct i on

device (2Y) i vi. ded o] the_ feed devi (2 for, the | ower cover
film (65)25,7 t%gpleel?sgcr}}%ﬂergee eg r\é%’lec %%%%%%eﬁtlge%%ﬁ Lfa%t 3°théit® padtage
openi ngs (63F1deARPA THER MaRUAB, .JAlpette A42,ASLIF. AampASiee. AOA is

6-AS3-Ay-A-Aﬁpﬁsééﬁ-éghiﬁ%t-tﬁe vacuum pipette 42. n this case, a

ePS*$' - <>} xsni d_Z] ca] ca] ca] ca] ca] ca] ca] caJ ca] ca] ca] caﬁ ‘ca‘] cai caTca] cal ca] ca]
ca] ca] ca] ca] EAFESPES] SAPEaFec RAPERAT A c A i@ YU PrQd ${BFST1¢eq) pRa+c+, -
S/ jﬂli 33} 66]7}:hsnii]dgzlrcah<a@h@a} qal} &aa]ecaz]acaﬂmﬁa%p?:i 8é§?d§adz3,a] sl radgal 62a] ca] ca]
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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 is 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 vacuum in the
vacuum pipette 42, only a little friction has to be
overcome in the process. In this case, the electronic
component 10 is 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
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releases it. At this moment, it is picked up and
carried by the guides 31 and 32.
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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 lower cover film
27 vacuum suction device
28 heating device
29 feed covering
30 feed slot
31 upper guide
32 lower guide
4 tool
41 pick-up device
42 vacuum pipette
43 lifting needle
6 carrier tape
61 upper side of tape
62 lower upper side of tape
63 passage opening
64 upper cover film
65 lower cover film
66 edge of tape
8 blank
81 carrier film

10 electronic component

lifting direction of the vacuum pipette
lifting direction of the lifting needle
conveying direction of the carrier tape
conveying direction of the upper cover film

conveying direction of the lower cover film

Mmoo QW

vacuum suction
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5 components, which has the following steps:
- providing a carrier tape (6) with passage openings
(63) for a packaging system (2) for populating the
carrier tape (6) with components (10),
- picking up individual components (10) from a support
10 table (22) arranged underneath a guide plate (21) of
the packaging system (2) by means of a vacuum pipette
(42),
- lifting the component (10) into one of the passage
openings (63) in the carrier tape (6) by means of a
15 vertical lifting movement of the vacuum pipette (42),
- wiping the component (10) off the vacuum pipette (42)
by means of the carrier tape (6),
- picking up the component (10) and the carrier tape
(6) as they are wiped off the vacuum pipette (42) by
20 means of an upper guide (31) and by means of a lower
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
25 lower cover film (65).

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 vacuum 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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characterized in that the lower cover £film (65) is
applied underneath a vacuum suction device (27), which
prevents the components (10) falling out of the passage

10 openings (63) in the carrier tape (6).

o. 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

15 adhesive manner to the upper side (61) of the tape and
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

20 film (64, 65) are adhesively bonded to the upper side
(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

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

9. Packaging system having a guide plate (21) for the
linear guidance of a carrier tape (6) that can be
30 populated with components (10), a passage opening (23)
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
35 pipette (42) and a lifting needle (43),
- 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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(42) can be moved in and/or through the passage
opening (23) in the guide plate (21),

5 the packaging system (2) further having at least one
upper cover film device for applying an upper cover
film (64) and/or a lower cover film device for applying
a lower cover film (65).

10 10. Packaging system according to Claim 9,
characterized in. that the vacuum pipette (42) has a
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
11. Packaging system according to Claim 9 or 10,
charaéterized in that the 1lifting needle (43) has a
lifting direction (B) at right angles to the conveying
direction (C) of the carrier tape (6) and as far as the

20 lower edge of the passage openings (63) in the latter. b

12. Packaging system according to one of Claims 9 to

11, characterized in that the lifting movements of the

vacuum pipette (42) and of the lifting needle (43) are
25 in each case synchronised.

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

30 the conveying direction (C) of the carrier tape (6).

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

35 and/or in columns, and are held together by a carrier
film (81).
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displaced in a flrst horizontal direction parallel to
10 the conveying direction (C) of the carrier tape (C) and
in a second horizontal direction at right angles

thereto.

17. Packaging system according to Claim 15 or 16,
15 characterized in that the support table (22) has a
second opening (24) of greater diameter than the
lifting needle (43), which can in each case be 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 the guide plate (21) has a
first opening (23) of greater diameter than an outline
of a component (10), through which opening the linear
25 lifting axes of the vacuum pipette (42) and of the
lifting needle (43) extend centrally.

19. Packaging system according to one of Claims 9 to
18, characterized in that the packaging system (2) has
30 a feed device (25) for the upper cover film (64) behind
the pick-up device (41) in the conveying direction (C)

of the carrier tape (6).

20. Packaging system according to one of Claims 9 to

35 19, characterized in that the packaging system (2) has
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).
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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) is arranged behind the feed
device (25) for the upper cover film (64) in the

conveying direction (C) of the carrier tape (6).

22. Packaging system according to one of Claims 9 to
21, characterized 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).



