; dee3ecscpl 6LTGK Met hod and device for processing a flat 1
especi al ly a seniconductor wafer The invention relates to gwmmﬁmmﬂmw
treating a two-di nensional subject, in particular a sem conduc Tor ,
according to the preanble of claim1. So that for exanple chips 3!
premanuf actured on a silicon wafer may be sawn off in a sawi ng ®¥®te or
may be processed in a chip assenbly automatic machi ne, the nust be
exact | y 'PO8PP2%P8d and be adhesed to a garri er foil in a nﬂﬂﬁmﬁ@mmﬂmme
bubbl es. The foil is at the sane tine tensioned on an annul , a
so-called waferframe. In this manner the very thin and fragile wafers may
be easily stored, transported and processed. For an exact renoval of the
chips fr t he adhesing foil i.n equippipg, automatic machi nes (di e bonders),
e car r PletaiGpre E3ee B nrarespipatas ok fisPti e batala e didustar Kalghno: on
of the wafer is obtained. Wth this there arise internedi ate spaces between
the individual chips which sinplifies the renpoval. The post-tensioning of
the carrier foil with known nethods is effected directly in the processing

devi ce, thus for examle on,t recei Vi abl e of t.he. equi ppinN ut. iC
meht e, TRGviTon TR i a fiRitad for BRErA PrbytiRRngon siPEe I HBliile RHfGRuL-
carrier topivafenttcedrdifipito tigbdnybloef aifpRred to the tensioning of a drum

Al so vacuum devi ces are known with which the Garner foil under a vacuumis
suctioned into a circunferential groove and by way of this is tensioned
(US-A- 4,74 i t ' LBy

ooty nesd bRy bxprple LARY K AMaAPRoled i ARBAVREARER ST M USHg dBibllr
devi ce imagbeprocessed instchiphssemblymatoadkip madhihe, thdwafepmustdp@ralitiygpositianed andtbies

requires o some extent,. expensiv hi he nversions. Furthernore,it has
boor ShoAieIeRdp asaRter FbInATaRET Er e St TRR SO 20 SHES LA aRTLPHE o
waf ers afflarfbil $rafe, & 86-cAlRidlwdférfaRe! INTRIS nfaRfdH e Ferp BHYARDE leWb@er@ﬁ{a?'ibf@'éasily

foil which may no [onger be tolerated. Wth the handling of the foil franes
wi t h t hi storedyrtrangporpedeand pricessdd.or e exast rempvilrod dhe chipsifrom theradhesing: fiold in equip-he

edges and putual l.y d e one another (chipping). . lt.is thereforg the .
obi oot - ofing HuORE B RRR G fooERh 1B catien LAEm I bh saigned sRERRHE Hhef F a sigh
nment i oneskphidién v the waldrGlotitiifed Weith thiythér® BHfdnRfmdédife Sikéd Wtwéeithe individual

| onger effected directly in the processing plane 2 and wi th which al so

| ar ge wafteps Whighsimplifiesthe remoyaindl ed wit hout danger or damage to the chips.
Furthernore overall there is to be achieved a higher flexibility on the
manuf act ure between the proc ess steps of the nmanufacture of the wafers and
t he pr ocEsesposttenfioning of thepearrieddaibwith knowmwmetheds iseffadteddirdctly $n the peoressing de-
achieved with nmet hod which conprises_the features of, clai.m he

st on nyohsTor FAMPIe P ese AN ABIEOF g A PRI gUiamate BRCH e For tRRor fuam-
post - t engle QRdritbrig GiRPispRdsbddCigaindt the YWHiE ol? WhithindY folight{ b8 cdrhpatéd % théfent he
effect that the pogst- gﬁ)gsoni r% pr oecess ges not ynyeedgl%g bg e?fect ed
firstly sieningef pdowesslsnyacuninl devicksdre kpywibwith fwhicht thelcantier£foif undar liveeuymisrsuc-
in tinme.,.On.,account of. the.fl ow behavi our. of .the.carri.er, faQi is tends to
post - ot U PP Rep Tl oo P A vRGHt i inidtn aen ) fiast e s
post-tensioning procedure in the adapter frane takes place |ong before the
actual processing process the tggst-stretchi ng process is conpleted on

r eachi ngAtdisadyantegerafibe knomamethpdsies howeies imthel fast thatthe feilsarae isaohtanderdiscdy
t . ar i . ired
bt ocene. i aAFBOR (onACHY B el Ll Bief ol b adiined RORE BiinecPOE Hinp

t ensi oneThis peymires @ somedextdnk &x3ienEiné matid doRversieds. PoltherAeoiniamydrt® shown that with
st andar di sed adapter franmes and no nore foil franmes of differin

di mensi o€ SVRrUPETRRSIRE diamsier ek the panigenduriq waters apd thusof thedei! fr&medﬁﬁje PCGHELhI ne
i nterruptie@h ol ' ' ' : n[gc&qﬁie FRESs wi
frame m@dgggglogé%ﬁﬂ?gﬂ VJlj'lg:%llhl“g |lg§%?§gg&éa}?ﬁg'b gﬁ o?lag%lg I cat |%ﬂ at tsﬁ’gth
processi thip fot etdanapie indinddadd ohips nay kreckagsinstons anstharat thetedgdsand nfutwally damage

ositioning the a ter frame in the process step in a
P oneganot er &%inng). P P

It is therefore the object of the present invention to provide a method of the initially mentioned type

with which the post-tensioning of the carrier foil is no longer effected directly in the processing plane



horizontal or vertical or any other working plane. This standardi sed

i nt.erface nakes easier the han dling with each worki ng process. The
subject, on the adapter frame, nmay be sawn into individual parts, for
exanpl e into individual chips, in a saw device. In this nanner already on
sawm ng or directly after the cut a damage to the subject is avoided. The
post-tensioning of the carrier foil may,be effected before or after the
saw ng. MLR Y it s nmerely irrportan? that the foil frane in the adapter
frame is sufficiently fixed before the posttensioning. The subject

subdi vided into several individual parts may be held on the adapter frame
but al scandnwidhnwhihiafspilarge dafdr deneteramagp be handbegl waldue dangeaor daneige itothe ghipse

in which,in a cycled nner. i ndivi dyal .garts .are released.fromthe carrier

Foi I andPultsTatptiay el JBEF fn oF AChie i & bl AExB Bn et ne Tappichle hesuersipe pise

carried Qytepaéfthe HapbfattuAdand @gﬁ%hxhe/m@&s&ihgom@lcmfrps.f oi | on the adpater

frame, by way of a clanping ring engaging on the foil frane, is tensioned

on a base ring over a circunferential tensioning edge between the subject

and foil upt i pr gdet ' iLoni f - ]

posi t 1 orf PPk 10k el REFO ST ARkl GloFRRtouliich, Uomilistf BERLERLLEE

wi t h t heclhigs b ThefastentA€of e fdibfMaM@oPa geailoveeridiny atdpidt fiafiesandehd Rysgnyioning of

automated. For this purpose the base ring may be &Jgaoed on a lifti ng devi ce
g

and af t ethe earaiepfoilovhigh e¢cuzs wish this firgthe hasrthe effées thab s ipestrterpirippieegss gacs not

Ol 051 ng NP0 & B R AU O e PRRMPLHEDE nil T PROEY o BRI G indcT
nmachi ne, accours of tre fiovabghaeiounofths earrieiefoil dléis tands t post-girptihpfien thecetnaktensidiing

invention also relates to a.device for th st-tensioni ng of a.carri.er
o 1t orPacedigs: SRENS BRI nSaBE Broceqire bLihe PR Dot AP SF Lo B e setual
vaf er, vyﬁbeé%sihg pi&@éisﬁﬂé‘ﬁ@sft—@tf&&hiﬁg bickssfis @mpletdll bh rdabing @R thaBSerd &b, di Ng t O

le
claim6. The stretching of the carrier foil between a base ring and a
clamping ring with the help of a tensioning nmeans effects a uniform

he- 1 onsaiend Byl SBlegt Bt iRt aPoRtb Bl ey OBfy M BloPA WieRHFEr

has an aghygging Deoequitdd Bodesybteps dr€spfied out@nttheadaptet fraine ¢ tbirésprazpedtively ten-
plastic foil. The base ring and the clanping rin to%et her form an adapter
frame Wﬁl@wdrﬁapdlapg-mﬁdr@am@ataslu%n¢edfqn§w§°!a¥n ptesipdardised adapteg frames and no
. differi i F QRS i [ Lima
tensi oni g o faieg oL @fRring BindRibl U ERRRS ol A FoRRBRIESL] SIF: SRMEL mf.
- foil fraclene ifiteeruptieeismorigngenyeqaired, lsmce aneach case acsecydiadepter fivmne inayg be hmdédier
for the foil .frane, ich. i diustable relative to the plane. In this
ranner ¢ HBich B eV ebl, OF berdis A gt aiestins et hmy be particul arly
easily set. The abutting shoulder nay at the sane tine be forned by a
threaded ring which is screwed onto a neck section provided with an outer

t hr ead. Phesabultingmeass sernveseasyan|ipferfecedprpasitioning the edapter figmedn the Frogess sepiin a

j amyfree j 1.9 easi| 4 bl I er
50 bo PR Bl ofBY cerRiRinE e T AR Rl TR Kier VR
of cl anpdiig with eah-wodking peoce®s ori ¢ adj ust nent of the bearing shoul der woul d
be conceivabl e, which woul d make possible a fully automatic novenent to a
predeterm ned position. As a tensioning neans advant ageously there are
arrange ' | liEdiideh intd¥®divid

ol 1 ount or BrBiS), opthe gDl FuPtbebe i ifuididn s, IbPEARY nlRdivifa)
base ri nchips, imagavbéevicet bithis mirtner dlreadp oo séwing ondieectly plterige pntet dansige o thg sub-

The spring forg ures that . the tension on the rrier. foil .is . .
mai nt ai rigd 5 FrRdec bR Py enihine o kP ol By beslfenied Befaieer ofier g sapine,With
proved t@ideisRAdrklyGHpaFnt (R4 MRIHAGERK In MeGAaptborrdrAd BRLARiRNGTREL BefoRITRE b&f-
at |l east one |eaf "spring running roughly in the plane of the tensioning
edge; antnsionihgdlte subjectznbhdiviied indm seviesah sidivi dwe) phtsakaybé béld os theraslaptenfihme but
able to ag defl ected out.and which cap he | atched over thq end ok t he IeaH
spring. $¥% 1R ARAIDPHE GeXice 08 Aoy ing @olerR aressSiRRIARF MOWNCILE 3 EtedimRyngy gt
st1ant! yyidedilpal 69 relhsed T3 e QmHEAINGNN ARk ABbsileli S 8 BBerklrBIARL
exanpl e be nbunted in a jointed manner so that in the latched-in condition
it is held in the latching-in position by way of the force of the | eaf
spring, whilst after the unloading it nay be pivoted out. Wth this the
pivoting into the latching position could be effected by way of nagnetic
nmeans. The | eaf springs are preferably arranged on the threaded ring. In
this manner the relative distance be




tween the tensioning hook and the | eaf spring is always roughly of the sanme
magni t ude, independently of the selected adjustnent of the threaded ring. A
uni formdi stribution of four latching elenents on the adapter frane at an
angul ar separation of 90 has shown to be particul arly advant ageous.
According to the dinension of the applied foil franme al so however anot her
nunber or other distribution of the latghing el enents may be selected. This
is partiB“PHﬂPQZWhe case when the foil ?rane is not formed annul us- shaped.
In order to continuously ensure a constant and precise neeting of the

| at ching el enments on the adapter franme there is arranged at | east one

posi t i onTimgmethederdty teaarried @eutipartiailarfyosivantageonsly ehen the cailrimnfuiiingn the adpaten framiee
base ring. As éb%ttin means f,or fgster%&g t.he adagter frame in a ;(ea}nent
devi ce tPeVBASE? FPWETRLINECTRR NG RN e folf Rt dRieatipredl e HPe PELEcIrgB eren-
gui di ng @dl(i’élﬁfonﬁﬁsé\#k BEiwREn TRANS e WA fABfrénd un@ d FE&it@hlinedaédsai@fdorce or a
posi tioning claw. th this the'reference surface permts an exact

al i gnnenpredgtemtinedcpasitionris achidved andwhensubshguentlyi theeampingringns lagghedhwith the hase
positionjn | aws. perm t f ast ening.af the adapter, frane to the exact

bl . 1ol s Fetpighirig Rrosedire iy Witk Biske Juby BRI 1 "adapter frame or to
reduce tile wear or also for reasons of manufacturing technol ogy the

ref erence surface and the guiding and/ or pQgsitioni ng means may be fol;tmsd by
an i nserkorihs PHmoshiedase rine mapbgplacedong ifiipg devigeand aliey the placingaf & fqilframe, o

t he remainj g ' J P f s A

it or | al Uho G aichif B Al 1R B 1 apafi (EIIRdTBl B Bharg AR,
devi ce fDlie dlbsing oelatchingtof die adapteofrathermagp be efféctelibjtiectreatrnent paachine,thas fomexam-
se@ condyct or wafer, accordi ng to . ,the preanble of claim 16. Such devices
for' sawiPi§In &Y ARYCLOr IBAUFBEPRIBE 49V rul e function as fully or seni
automati c nmachines. A prepared foil frame with a subject placed thereon is
renoved from a magazi ne and by way of transport neans is supplied to a

r ecei vi nfhe iapergioh@lsofrelates yo hdévierfgr the posttérjswning of atchwien fuil fora tweydiprensipnal

wor ki ng tion._ The device according.to t.he. invention is charac |

the 1 oarDipREL fparficitad ¥ SEpRRRGEG Mrk i PRissERRG s ToR BRLE ML NS Mocltls
in a paridcedin toldmp The swaclgng 6lf thé edrtiexdolt béweenh bhseiringfahad AR fanipityg 1y with
processed. The transport neans contains with this at [east in pants a .

| oadi ng BRAIPOA ditensianingracans effects apnifrmestietshingrof thegcapmigr f%@évaﬂf;ﬁ%maﬁ side.
adapt er : I i.ef. [ T I L1y p f .
Thi 5t ameryialy okt ElehiiBling Bloe ek H TP LERER e LcHP IR RD Stk HaR
that it dbmantagsouskeffectdeift espett anie post-gtesschingesfahoplastictfeil. fiiielbasaudng and the

si mul taneous] y supplies the adapter frame at |east over .a parf of the _path
i 5t anccREPIkaTE bR obpEedapitt i MhchunRAscaPorae B3 g qrdire e
thus no Ai%_gﬁIai@rf@%ﬁﬁg@aﬁ&{s.em%hmg%aﬁ% fhe G@iptérTenteaRiRitiati&Rldningiiny N
anot her region of the machine. In spitTe of this the tensioning procedure is
carri ed ‘seatmenftdsvice iindependentief the eenstruetioné thedeil &dmant ageously has at its
di sposal an insertion device for inserting an enpty adapter frame into the
| oadi ng and tensioning device. An operating person thus nmerely needs to
apply anThelpat eing i tevametifnee doRfrisé  Beursig ¥héitder forahefoil frdnge, @hichtis pdjasti ng
in the | gading, and tensioning device is effected automatical|y. .The | oadi ng

. . A y

and t ensiareidivede theerlansy nthisgeanner he desirgd fegsigniag foree pmihecamier ailmpaybg par-

di spl ac . . . . N _ . L >

o tonai oo AR Sk P RiTBle ol lindy i e e HER B TomB, MNRR AT WAICH &
t he cl angirewged omganedesecton priveided avithiangutet theeadf Ao vaitlagiatvely tasgeadiaraeters in this
wherein in the §ensioni position the adapter_franme is tensioped together.
The | ft AT AdIE apAiam ¢ Sdgmeatis egly pesy l?-ﬂaletbﬁ@'lwgéﬁg'@ﬂﬁ?ﬁ ng&‘%gff%%o e
cl osing foh‘x%e@gﬁﬁtsﬁﬂerfrfr%r(ﬂui% isThstérRd 8h tHeGbalkd x!ir?g W%Eﬁ&f&qﬁg? sBaw8-Al% 4 Riotoric

tensioning together the adapter frame this is tthen onl d firmy by the
cl anpi ngadjnsigentafdéhe/bgaringdhvaniden geouoldsieyconérivabie, whivl wanld mak«spdsaiublfsij?lllﬁu avio-
that it may al so di rtectley {i ft gn er.r(g_it,é adapter frame fromthe insertion
devi ce. P8P PRVEMRR}AR LI oteringd B Yher ed into a transfer position in
which it lies bel ow the plane of the insertion device) The magazine is
hei ght - adj ustably arranged next to the lifting table, wherein for the

pl anar - pAs alt¢nslomngamedns adwintagedusly thereanearfanged sevenablatching elernqués which areiiatiob-a

base ring lLying, on a table there,i rovi ded an.extractor. .The zine is
heach SetEvEdne Srd @ore dHiGs Sanler Rme anT an 8%ief the e caeand BRI e
correct plane. For inserting the insertion device the nmagazi ne may be
lifted conpletely. For reasons of machine technology the lifting table and
receiving table in certain cases do not lie in the sane plane. It is

t her ef ore advant ageous when the clanping ring receiver with the adapter

o - M. o v . o o o, Y " o



A particularly rational working manner may be achieved with the device when
the transport means in a region between the | oadi ng and tensioning device
acid the receiving table conprises receiving neans for receiving at |east
two adapter franes so that the | oaded adapter frame nay be prepared in a
parking position. In this manner in each case a foil frame nmay be worked
off in a first adapter frane, whilst another foil frane is | oaded and
tenS|onéduﬂﬁm59§@cond adapter frame. THe machine functions therefore
continuously with at | east tw adapter frames and after the working off of
a foil frame it nust not be stopped on the receiving table until the foi
frane i sngysehabweith bnd motliee undey agiimepretensidding. (T spring fotdemsuresthteths tensien

in the adapt er gr Rat her ui cker exchan receiving table is
possi bl &M o @Fﬁmwa@w;riyﬁeﬂlé bine eleipeais T %%CQ%& PISSEd adapt er

frame. Further |nd| vi dual features and advantages of the invention result
fromthe drawi ngs and fromthe subsequently described enbodi nent exanpl e.

Ther e adthas rbovmproﬁédgto e pantrmmrﬂy\aﬂmtag%ommmhd: lattharwlemems eompaith etleakt anel

al r eady SS ction.thr il frame accor di ng
fo Fig 157 ShiniEngning e cin o BRRS 6 e Sbm etk st o Jeapt Ty ol GEpIERIG-
secti on j{heUkARhith R ﬁé@ﬁBly%]étbftﬁ deflécédthitnd th:h @an Be la&hE@Svd?'tl?en@)d%f'ﬁle' 1Baf
an enlarged view, Filg. 5 plan view of a threaded ring, Fig. 6 pl an vi ew

t hr ough spiveg. Witk thissthe iqaﬁgarmmd@iqignmmm @oksnulﬁclmne ays| shgl@thaie@epﬁqd aut. The

oo RGNy BRI BB o i oL BaF oY
per spectilatuieedriaRosdition Atd i f the latehig-mpesition bpvay of ﬂaarfercufofimeueafapriny, Iwhilst
frarre Fig. 10 a cross section thr o“gh an opened adapter frane hefore the

t ensi omaﬁgr the uplopding itrmaynRe pivoted outs Wathdh la@r&ml\é?tlnsﬁ%rﬁéhealetsbmalpﬁgﬂ%cw@ €10
after thReelid E?ne ’°£| ggnei%%n@dnperspect I ve representation of an equi pping

automati c mac a cross section through the equi pping autonatic
machi ne according to Fig. 12,

The leaf springs are preferably arranged on the threaded ring. In this manner the relative distance be-
tween the tensioning hook and the leaf spring is always roughly of the same magnitude, independently
of the selected adjustment of the threaded ring.

A uniform distribution of four latching elements on the adapter frame at an angular separation of 90°
has shown to be particularly advantageous. According to the dimension of the applied foil frame also
however another number or other distribution of the latching elements may be selected. This is par-

ticularly the case when the foil frame is not formed annulus-shaped.

In order to continuously ensure a constant and precise meeting of the latching elements on the adapter
frame there is arranged at least one positioning element for the mutual positioning of the clamping
ring and the base ring. As abutting means for fastening the adapter frame in a treatment device the
base ring may comprise a reference surface and at least one guiding and/or positioning means such as
e.g. a laterally arranged positioning claw. With this the reference surface permits an exact alignment
of the carrier foil onto a predetermined treatment plane and the positioning claws permit a fastening of
the adapter frame to the exact angle. In order to lengthen the life expectancy of the adapter frame or to
reduce the wear or also for reasons of manufacturing technology the reference surface and the guiding
and/or positioning means may be formed by an insert which consists of another, e.g. more wear re-
sistant material than the remaining base ring. An insert of steel, of hard metal or of ceramic material

would be conceivable.



Figs 14.to 16 a Loading procedure of an adapter frame in schematic
representations, and Figs. 17 . and 18 the crossing of two adapter franes
in schematic representations. Fig. 1 shows a foil frane 2 known per se
which is skinned by a carrier foil 1 of elastic plastic material. On the
carrier foil there is adhesed a sem conductor wafer 3 which is already sawn
so that the individ ual chips 4 are_separated from one another. For the
renoval Bﬁﬂpﬁgﬁémkhips in the equippingsautonatic machi ne the carrier foi

1 nust be expanded in the direction of arrow a so that the internmedi ate
spaces between the chips enlarge. The foil frame 2 consists preferably of
nmetal and at its circunferential region is provided with reliefs and

flattenipgs,ip order. for ex le to. sition it in a azine., Fr.omit he

cr oss. ooy the dierfion fiats o GlepicP 15 the eaumen of a Byo-aibeegr nil ek tdber

di amet erti@flarta@mi@ntudtbwifer, abdtRdifg fPie BREAbled tRirh 18%1@h deviceydbEamaal, Byrt-
dot-dash lines. The already subdivided wafer follows this saggin wher ei n

i ndi vi duiB o Bayieping ana tle fingtign asfully enseon eutemetin machinesh Atpenared fgil dramsayjdsa

By way o I pon or _d |l eration n vres w.th the nel J ng. of, _the
Foi 11 r aeREE B bbb AR AR b R REGE G el Fl B o'
heavi | y leBéividgistle fot fembalidlding theabjeet i tHeeacveregivhed aWdiking staisit. Thedeviedi ng
of the carrier foil within the foil franme which is possible with a
subsequeifcridingtothe aentiondpeharacterisedby the deagirasinglpimy 6descr i bed adapt er
frame consists essentially of a clanping ring and of a base ring, wherein
the base ring as an adjustabl e bearing shoulder is provided with a threaded
ri ng. ThByeaylof esingdepxrhengesofdheladapter frame ircd paticudaty dimplei mamheediffassg sibsdfi n
nore detail. by way of the Figures 3 and 8. The clanmping ring 5 according to
thequ gs&“l’ofraé?#f "3,3/31[%,59’8?%%"61' essential |y annul us-shaped, wherein on the
outer circunference |ikew se abutting neans 9 for positioning the clanping
ring in a clanping ring receiver are provided. Distributed on the outer
ci r cunf eFamisanspot neanscontains with thisd leastiin paitsf a loading end tsnsioningdévies angwhick k $oil

cuch ¢ hebitn s Rk kR doRla TR Ao RIS SRS pOS TR SR b hofls BRPRC T

b. A | evigdnspsitm#e8nB0é evillen® fLISf1R too vasibusFiRdioRy, ithath Bsidi&-thegdagter 49mbe br
t he cl anpi nge@rl ng receiver 40 (Fig. 13) b% whi ch means_the tensioni ng hooks
1p¥

may be oppshisgsiopnthedpil andsimyltansensly sip e adaptes dragmesy leastypver a past ofibe pahce.
It woul dj: Vel al.sa . j : L &) : WolrY, S,
but fo {ar g e uBRieGRIAR peRfibing bEEL et RH wEnd PARL AR 20

| at ch i nviandy onthetreesiviaf vable itdelf] but irearmtig kepionufhd machiime Iindgite of thés thasensionng
a positioni n((’:; lLug .7 wi.th an openi Egg’ 11 is arranged on the outer circunfer
ence. On"E#E %ﬂb‘%r‘s-?%ﬂ‘ Oyt ARIMaUCHY- t he clanping ring 5 is provided with a
bevelling 8 which tapers the wall thickness towards the centre. This

bevel I'i n% permts a travel of the foil surface with a pick-up pivoting
1e treatment device advantageously has at its disposal an insertion device for inserting an empty

’ adapter frame into the loading and tensioning device. An operating person thus merely needs to apply
an adapter frame into the insertion device, wherein the exact placing in the loading and tensioning
device is effected automatically. The loading and tensioning device advantageously comprises a lift-
ing table which is displaceable against a clamping ring receiver from a loading position into a ten-
sioning position, wherein the lifting table carries the base ring and the clamping ring receiver the
clamping ring of an adapter frame, and wherein in the tensioning position the adapter frame is ten-
sioned together. The lifting table thus has the task of exerting the tensioning force for closing the
adapter frame or of covering the corresponding path. After tensioning together the adapter frame this

is then only held firmly by the clamping ring receiver.

Advantageously the lifting table is formed such that it may also directly lift an empty adapter {rame

from the insertion device. For this purpose it may be lowered into a transfer position in which it lies



armalso to the nost extrene edge regions of the carrier foil. The | ower
side of the clanping ring is forned as a pl ane tensioning surface 10 which
is envisaged fot pressing down the foil frame 2. The described cl anpi ng
ring 5 is latched together with a threaded ring 12 according to Figures 5
and 6. The latter has an inner thread 13 at its disposal for screwing onto
a base rin%. The threaded ring is however not fornmed cl osed, but may be
providedp'f?W%n§?ot 15 so that it may ge | ocked on the base ring in the
desired screwed-on position with a securenent closure 16. The surface of
the threaded ring is forned as a plane resting surface 14 for the foil
frame. | helbweahesplare afihalimsertoa gaviat. iThe nwgaziheistheighi-adjisigb! hookged nexthe the lifting

clamping,ring,on.the threaded ring ther re fastened spring assenblies
T7a 1 7b abley S 7 e g parele g Lo U Tap e et & ot e »
springs B&emﬁghyiag@h%ftstslahleye fspkviedlaflexRPR6. ThAPBgazifeas lif@th SRk iab@iste@E&ch
fixed in a slot 18 by way of countersunk screws 19 on the threaded ring. In
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From Fi.g. 13 further details of the |oading and tensioning device 37 can be
seen. This has a lifting table 39 and clanping ring receiver 40 over the
lifting table." The lifting table has a scissor frane and on the one side
may be pressed agairist the relatively stationary clanping receiver 40. The
lifting table with this carries a base ring whilst the clanping ring is
fastened on the clanmping ring receiver 40 and held in planar-parall el

manner . "APB&R 2 8hching the correspondi Ag position a |atching of the
clanmping ring and the base ring takes place and the lifting table is

| ower ed again. The | oaded and tensioned adapter frane is then exclusively
hel d onFigh® cl amplangiew offp ¢lempingeing,10. The resting surface of the lifting
table 39 is equipped with sensorics which determ nes whether the springs
are latched in. The lifting table 39 may be lowered fromits | oading plane
but maygigl 0 be, REPLLLiSH mrbggeﬁh@e}ammgsm@ﬁcbfm foFif. e tﬁéﬁlﬂﬁ@ﬂ-m}?&xw th
the insertion device 38 an adapter franme i's introduced into the machine.
The adapter fraerdangag viemaen be |ifted directly out of the insertion device
by raising the lifting table and for opening be driven against the clanping
ring receiver 40. The magazine 35, with several magazi ne commpartnents

| yi ng owigr 5 one apah Regw 60d thi@aed nmg)g foil franes, is arranged in front of

t he | oadi ng and tensioning device 37 in a height-adjustable manner. In each
case it is adjusted in a manner such that a filled nagazi ne conpart nent
lies r hty on Lifhi - Act Of ] 2l n
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44 and | aved i nlatded scaley ect position on the lifting table. For positioning
the foil frame onto the lifting table a special positioning device may be
provi ded. The clanping ring receiver 40 may be pivoted up in the direction
of arropygdy abouj pRR i &f /Bt Higgl Pl ane. This pivoted up position is to be
recognised in the Figures 1 ? and 18. Fromthe vertical position an adapter
frame 32 may be transported to the receiving table 36 with a lift 45 and
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frames 32 is possible, these may be driven into a parking position. For
this purpose there is provided an exchange npunting 46 which is traversable
from a KiBahsf er 2 poyspactivhrepresentatinn qiiavensiomed, pdaptes fismegvithoyha faaldaamer 40 into
a parking position which is displaced planar-parallel thereto. As is
evident this permts two adapter franes to be able cross in a

pl anar -Jgr H) | el a omesectiomthesughranioperedadaptersfeanseieefore thdtensiokdpg ef a foildfrapse,
remains in the parking; position whilst the other adapter franme is renoved
fromthe receiving table or led to the receiving table. The preparation of

| oaded pigapt er {heABSerPIm@hROrdA Ty a0 alBr Bk RR¢hiNAYS, €. 9. by way of a
carousel on which in one plane several adapter franes may be accommobdat ed
and which functions in the manner of a CD exchange. The supply of a foil
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Fig. 13 a cross section through the equipping automatic machine according to Fig. 12,
Figs 14

to 16 a loading procedure of an adapter frame in schematic representations, and
Figs. 17

and 18 the crossing of two adapter frames in schematic representations.

Fig. 1 shows a foil frame 2 known per se which is skinned by a carrier foil 1 of elastic plastic material.

On the carrier foil there is adhesed a semiconductor wafer 3 which is already sawn so that the individ-



once again by schematic figures. Wth this it is presupposed that the
machi ne i s already equi pped with the required adapter franme. According to
Fig. 14 with the extractor 44 a foil franme 2 is pulled fromthe nagazi ne 35
and trans ferred to a base ring 21 which lies on the lifting table 39. On
the clanping ring receiver 40 there is fastened a clanping ring 5.
Subsequeptl}gde§mJifting table 39 is drhven agai nst the clanping ring
receiver‘ﬁﬂ, §°1's deduced fromFig. 15 On reaching the correspondi ng

| at chi ng position the | atching between the clanping ring and base ring

t akes place, wherein the foil on the foil frame 2 is post-tensioned. .
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the adapteried nagis | Pyt cSuted infhe Serdbb A oA g MLty s bl
nount i Ngbet@edhine hhiijﬁ efllatQéETheoB1] FrahR consise bitderab 1 @ f iR GE P4 i RircdRrential re-
exchange nounti n% 6 has a second receivi n(iqqu ocation for an enpty adapter
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36. This adapter franme 321 is now transported with the |ift 45 fromthe
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The previously described adapter frame consists essentially of a clamping ring and of a base ring,
wherein the base ring as an adjustable bearing shoulder is provided with a threaded ring. These three

components and their function are hereinafter desribed in more detail by way of the Figures 3 and 8.

The clamping ring 5 according to the Figs. 3 and 4 is formed essentially annulus-shaped, wherein on
the outer circumference likewise abutting means 9 for positioning the clamping ring in a clamping
ring receiver are provided. Distributed on the outer circumference, with an angular separation of 90°
are four tensioning hooks 6a, 6b. These are formed as angular levers and are fastened in a manner
such that the hook end 47 may resiliently pivot out in the arrow direction b. A lever arm 48 bent at
90° is e.g. actuated by an electro-magnet 49 in the clamping ring receiver 40 (Fig. 13) by which
means the tensioning hooks may be opened. In the closed position they are held by way of spring
force. It would however aiso be conceivable to rigidly clamp the tensioning hooks, but to form them
resiliently so that by way of tension or pressure they latch in and out themselves. For the angular po-
sitioning with the base ring a positioning lug 7 with an opening 11 is arranged on the outer circumfer-

e€nce.

On its upper-lying inner side the clamping ring 5 is provided with a bevelling 8 which tapers the wall

thickness towards the centre. This bevelling permits a travel of the foil surface with a pick-up pivoting
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+: 10% 0&T19 degexihegbelaympipg ring S is latched together with a threaded ring 12 according to Figures 5 and
6. The latter has an inner thread 13 at its disposal for screwing onto a base ring. The threaded ring is
however not formed closed, but may be provided with a slot 15 so that it may be locked on the base
ring in the desired screwed-on position with a securement closure 16. The surface of the threaded ring

is formed as a plane resting surface 14 for the foil frame.

) In the same angular separation as the tensioning hooks on the clamping ring on the threaded ring there
are fastened spring assemblies 17a, 17b, 17c, 17 d. These as a rule consist of several individual leaf
springs 20 with a preferably triangular base shape. The leaf springs are fixed in a slot 18 by way of
countersunk screws 19 on the threaded ring. In order to ensure that the threaded ring with the secure-
ment closure 16 is always locked at a correct angular position there may be provided a marking which
cooperates with a marking on the base ring. On latching in or out the ends of the leaf springs 20
moves in the direction of arrow c. The outermost end of the leaf springs is inclined slightly down-

wards in order to ensure a secure suspension in the tensioned condition.

The base ring 21 according to Figures 7 and 8 is formed essentially likewise annular-shaped. It has a
neck section 22 which is provided with an outer thread 23 for screwing on the threaded ring 12. The

) upper end of the neck section at the same time forms the tensioning edge 24 over which the carrier
foil is tensioned. The tensioning edge is always also the working plane on the foil, independently of
which position the threaded ring is locked. On the base ring a type coding may be provided so that the

machine recognises the type of used base rings.

The interface or the abutment means for fastening the adapter frame on a receiver table are arranged
on the base ring 21. Since with this it is a case of parts which are subjected to a particularly high
loading they advantageously consist of a harder metal than the remaining base ring. For this purpose
on the lower side of the base ring there is provided a groove 25 which accomodates with an insert 27.
The fastening of the insert is effected for example via countersunk rivets 26. The insert 27 is provided
with a reference surface having an exact size and comprises lateral positioning lugs 28 on which the

whole adapter frame can be positioned and fastened.
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For the relative positioning with respect to the clamping ring there is provided a positioning lug 30
which carries a pin 31. This penerates into the opening 11 on the positioning Jug 7 of the clamping
ring. With this it is simultaneously ensured that with on processing the clamping ring may not rotate

or displace relative to the base ring.

Fig. 9 shows an adapter frame 32 tensioned together, wherein the threaded ring is however not visible.
However clearly recognisable is the relative positioning between the clamping ring 5 and the base
ring 21 at the positioning lugs 7 and 30. The Figures 10 and 11 show the adapter frame before and
) after the latching. A foil frame 2 is with this centrically layed onto the base ring 21 in a manner such

that the tensioning edge 24 supports the carrier foil 1 outside of the subject. By way of a relative
pushing together of the clamping ring and base ring the foil frame 2 is pressed down from the plane of
the tensioning edge 24 onto the threaded ring 12. After the latching of the tensioning hook into the
spring assemblies the tensioning force is maintained by the leaf springs. The thickness of the foil
frame 2 with this does not need to be taken into account since the foil extension is defined by the

relative position of the threaded ring.

Fig. 12 shows as a whole an equipping automatic machine 13 (die bonder) with whose help chips are
removed from a wafer and can be fastened on a substrate, for example on a circuit board. The equip-
ping automatic machine has a machine frame 34 in whose lower region there is arranged a loading

‘ and tensioning device 37 for loading and tensioning the described adapter frame 32.
With an insertion device 38 empty adapter frames may be supplied to the machine. In a magazine 35

several foil frames are made available.

In the upper part of the machine frame 34 in a vertical plane there is arranged a rotatable receiving
table 36 on which the loaded adapter frames are fastened. A transfer unit 41 is provided with a pick-
up 43 which may transfer individual chips from the plane of the receiving table 36 into the plane of a

dispensing table 42.

From Fig. 13 further details of the loading and tensioning device 37 can be seen. This has a lifting

table 39 and clamping ring receiver 40 over the lifting table. The lifting table has a scissor frame and



10' 0<========d>b@ 10' 0! NBY #10%PP& ()- 109& ()-S 10%& ()-fS10%& ()- 10H
10H 10H@910%4& () - d>>>?n??$@Bb@ 10' 0! SH$10%&' ()-S 9! 109& ()- Sf

109 ()-S, @O% ()-!hS #109%JU& () - S&L0% () - $@@@ A] AhA} *?b@ 10' of 5

109& () - SOL0%& () - SOL0%& ()-! @& @1L0%& () - F! s& @1098$& ()-FS Y109 () - hAA
BBBBBBDLC 10' 0294.0% & ()-S10% & ()- 10 10 10LY=109%& ()-Sl: % 0% ()-f5

LO%& () - DEF- OKKAEDC 10 05100 & () - Yo Qo & () - "4940% & () -

$10% & () HY9NEL) - zoa0% & () -

on the one side may be pressed against the relatively stationary clamping receiver 40. The lifting table
with this carries a base ring whilst the clamping ring is fastened on the clamping ring receiver 40 and
held in planar-parallel manner. After reaching the corresponding position a latching of the clamping
ring and the base ring takes place and the lifling table is lowered again. The loaded and tensioned

adapler frame is then exclusively held on the clamping ring receiver 10.

The resting surface of the lifting table 39 is equipped with sensorics which determines whether the

springs are latched in.

) The lifting table 39 may be lowered from its loading plane but may also be completely lowered. This
position is then assumed when with the insertion device 38 an adapter frame is introduced into the
machine. The adapter frame may then be lifted directly out of the insertion device by raising the lift-

ing table and for opening be driven against the clamping ring receiver 40.

The magazine 35, with several magazine commpartments lying over one another for receiving foil
frames, is arranged in front of the loading and tensioning device 37 in a height-adjustable manner. In
each case it is adjusted in a manner such that a filled magazine compartment lies roughly on the plane
of the lifting table 39. A foil frame is then pulled out of the magazine compartment with the help of a
special extractor 44 and layed in the correct position on the lifting table. For positioning the foil frame

onto the lifting table a special positioning device may be provided.

The clamping ring receiver 40 may be pivoted up in the direction of arrow d about 90° in a vertical
plane. This pivoted up position is to be recognised in the Figures 17 and 18. From the vertical position
an adapter frame 32 may be transported to the receiving table 36 with a lift 45 and here fastened in the

correct position.

So that between the loading and the tensioning device 37 and the receiving table 36 a crossing of two
adapter frames 32 is possible, these may be driven into a parking position. For this purpose there is
provided an exchange mounting 46 which is traversable from a transfer position from the pivoted up
clamping ring receiver 40 into a parking position which is displaced planar-parallel thereto. As is evi-
dent this permits two adapter frames to be able cross in a planar-parallel manner, wherein in each case

one of the adapter frames remains in the parking position whilst the other adapter frame is removed
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(from the recelvngg table or led to the receiving table. The preparation of loaded adapter frames may
also be solved in other ways, e.g. by way of a carousel on which in one plane several adapter {rames

may be accommodated and which functions in the manner of a CD exchange.

The supply of a foil frame from the magazine 35 to the receiving table 36 is subsequently described
once again by schematic figures. With this it is presupposed that the machine is already equipped with

the required adapter frame.

According to Fig. 14 with the extractor 44 a foil frame 2 is pulled from the magazine 35 and trans-
j ferred to a base ring 21 which lies on the lifting table 39. On the clamping ring receiver 40 there is

fastened a clamping ring 5.

Subsequently the lifting table 39 is driven against the clamping ring receiver 40, as is deduced from
Fig. 15. On reaching the corresponding latching position the latching between the clamping ring and

base ring takes place, wherein the foil on the foil frame 2 is post-tensioned.

According to Fig. 16 the clamping ring receiver 40 with the loaded adapter frame 32g is pivoted up in

the direction of arrow d.

According to Fig. 17 the adapter frame 32g in the pivoted-up position is acquired by an exchange

n mounting 46 which is driven onto the clamping ring receiver 40. The exchange mounting 46 has a
second receiving location for an empty adapter frame 321, whose subjects are processed or removed
on the receiving table 36. This adapter frame 321 is now transported with the lift 45 from the receiv-

ing table 36 to the exchange mounting 46.

As soon as both adapter frames are accommodated in the exchange mounting 46 the latter is driven
away from the clamping ring receiver 40 in a planar-parallel manner into a parking position as can be
seen from Iig. 18. In this parking position the loaded adapter frame 32g may be raised with the lift
and transported to the receiving table 36, whilst the adapter frame 321 waits in the parking position.
Subsequently the exchange mounting 46 is again driven so far against the clamping ring receiver 40
that this may accommodate the adapter frames 321. The clamping ring receiver 40 then pivots with its

empty adapter frame 321 back into the plane of the lifting table 39, the adapter frame 321 is opened
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