-, e3e7.7(6T.Z " *166166* Met hod and device for processing a flat

wor kpi ece, especially a sem conductor wafer The mﬁmmmmwumm es to a

met hod for treating a two-di mensional subject, in | sem clohdi 2003
for wafer, according to the preanble of claim1l. So theakesdsor exanpl e chips
premanuf actured on a silicon wafer may be sawn off in a saw ng device or
may be processed in a chip assenbly automatic nach"""ﬁmmmmmm r must be
exact | yPHsVR0d¥ed and be adhered to alcarrier foi F free of
bubbl es. The foil is at the sane tinme tensioned on an ggylar foil frane, 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 fromthe adhesing foil jn equipping automatic machi nes (di e bonders),
the car Mathod and dgyjse fayproesssing mdiptayarkpigse.especipbyr afemigondycieit walebansi 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
device, .thus for exanple on the recgeiving. table qf the equippjng autonatic
machi ne.TL?H’rve’tltllﬁ“sreﬁE?F % Oéq%f treatieg %m%@mqnﬁanﬁéula%slggaﬂﬁﬁlﬂ%éﬁm&c uc-
carrier i I64; anmpared to the tensioning of a drum

Al so vaéd:gﬁ&rﬁfg\’ggeicggéﬁ%}Séﬁea#g%/}hmm\?\ngt?ﬂ%\%ﬂ?ch the earner foil under a vacuumis
suctioned into a circunferential groove and by way of this is tensioned
(US-A-4,744.550). di sadvant age, of, t he.known et hads | ies..nowever jn.the
fact th§?ltllﬂaf’i2°rf%i"flp Chipe Prediang °%’f%9r?&‘a?rs&i‘°§8&af%{ﬁ’&ayt%?aﬁf‘wflﬁzf ‘B&é?wi%nd "68i°hg
devi ce hjay@®Rplocesre iMdStip adseMmyl dufonifio paeRink Ghé Wafet AfusanKactygbsitions®andlty S

requires to sone extent K expensive nmachine conversions. Furtherpore it has
been shadiesehigta safrias feihia agpanner fieg efzibblgs. dibgfeil israt e spme timeiensinygd en gp an-

o | whi e Rl o s0Saldd vorbiFAHR, 100 SR 08ty AAMML ol oo i eBosily
Wi t h t hsterddotrareyeutgd andipasbiessed Utdr an bexdes refryakofaldkcgrafroms theordbesimpfoiien eqiipt he
B o g G B St P B Sbibiootd b on b s
Ment i ONgehan¥iBg oMHe hvafdhii€ Bhthifed. iORA tisher ARk dtetthediftg SERES blyediPtht iddvial

| onger effected directly in the processing plane 2 JAN 2003 ~~n ~0 I s
i 02. 02. ehips whiphgsimplifies ditei remoudlso | ar ge waf er di ameters nmay be handl ed

w t hout danger or damage to the chips. Fuerthnore overall there is to be
achieved a higher flexibility on the manufacture between the proc ess steps
of the mhspbaaénsichiny oftthecan@drabit wth kndWe nRiRAS keffebte@ Hirédll if MieRfocetsin@déli Ny
to the invention this object is achieved with a nethod which conprises the
f eat ur edicsf thes far gkamply p. thegeeedving igblsrof theeqpippingrantomatie maghige ar thiy &rexamng
adapt er ‘ he. = ioni . : ' i [ LS, W th
thi o §1 PLyfSEsiife HAEiRAShed ATLAR: BBl ol aBORALY Rhalifie MALERIAF BRI |
to be etjoanigad afdrurt Algo eacuiihadepices &8 &khowgn adhIvehicthilie carsiyr fodl watiéractaeduats ary
earlier poipt in ti . On.account_ of the_ f]ow behaviour of_t carrier foil
this tefieed lgt%efc—ugff?re@% gEoveAnd %Wae?fd&s 1§ fensmﬂ#i@é-%-r‘*o@ég?% Since the
post-tensioning procedure in the adapter frame takes place |ong before the

actual processing process the post-stretching process is conpleted on
r eachi ng\ disasivantege ofithe knovl methoils lies dowever én the dicathat thedoihiframe is =ot staodardised d

t t , | t i ng. The. ired
pr ocess 204 I B FRSGert Bice 3R tachndt R Ao s atebledi ¥ Rsmmpfiob s
t ensi ongWisrefslidsit®Someléierit QRN nabMEEMeRRAS MRt mARe RHEPB&hShown that with
st andar di sed adapter franes and no nore foil frames of differing

di mensi deseverincreggingrdiametet pEthesericordueton yvabts ansfthus efithg foihframe Gageaccwaeni ne

T Y e

pr ocessitlig f&texhmple.individual chips may knock against one another at the edges and mutually damage

one another (chipping).

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



The abutting neans selves as an interface for positioning the adapter frane
in the process step in a horizontal or vertical or any other mork;gf pl ane.
This standardi sed interface makes easier the han I ding with each &NA&ZW}
process. The subject, on the adapter frane, may be sawn into individual
parts, for exanple into individual chips, in a saw device.In this manner

al ready on sawing or directly after the cut a damage to the subject is

avoi ded PAOMEOHBSEY - t ensi oni ng of the carier foil may be effected before or
after the sawing. Wth this it is nerely inportant that the foil frame in
the adapter franme is sufficiently fixed before the posttensioning. The

subj ect el wWidafaltdafeSPMer dhmétBdinydybédandlad HhoRaRger belishmQR 16 R Agapt er -
frame but also in an equipping device on a receiving table in a receiving

pl ane i Huihsratere pvesalbiicteds tonerasbievedhalhighes dlekibility s taamanushcsurs betwiern Hetphiec-
carrier J (. i | LSphensin | ane. 2 0 JAN 2003
P21 Lo o eps 308 el o BRRE SR e Bt SRR O B et a1

advant ageously when the carrier foil on the adpater frame, by way of a
clanping ri engagi ng on the foil franme, .is tensjoned on a base ring over
acir cu%l”@?rgﬁ{gi taﬁ’het igxetion thig obiaglds prbiaxed with ganathey which sprpmsss therfpatwgss ofint j |
a prede i SO0 ‘ fipe e . chi

and nhot s oo RERFHEY IR R HEth RS R PPRh HEB o SN of
t ensi onilregapiardeitl wheehroayursivtith thikifisstlycias the géegt that ttlonmisettnsibuing piocsssploepns e

the base _rjn be .placed on a lifting device gnd after the placing of a

o1 11 8 BiheaTeHEs AEHE o oSergae P BE TR alrciegat it hio GO R H1SE. Qe
rel ati vaédouhit ¥tth@NawbeRAAGIRIOR thelcaRtr foll¥BisGerds k) Bosstrétah &Mk Riual RBsiORAPL eF
frame may be effected in the treatnent machine, thus for exanple in a saw

devi ce @®FocedurarSiaeathp phsidensioningeprocedureiintheradaper fidmotaked placsdongbedord dhd acual
for the - LQpi f ri Qi t i ' ject, in
part i cuP e S boft il lesd Ricbmblec 3BTRS ARY 21 7 e
with the features according to claim6. The stretching of the carrier foi

bet ween base ring and a clanping ring with the help of a tensioning neaps
ef f ect s "AL# wﬁ%eg'@we%%mw agnechAusAransRAt RLHaMALS FRAY RSCHIHEY T pS fegu! of

The tengigin i Wala] ' -
SAgYM] QhQY&ﬁl\ll{E(? glhotzﬁsgs%{eg@ hf3GaRHEaSuBin he 9(1;1 ral ie{]ﬁ tHeSre! (gs?@étﬁfély ten

relatively slowy, n advantageous effect w respect to the
post - st senehtongiteshn. Thetredtment padhaielneediondy bemermaidaty siandatdized atlaptquifragiesiangno

together_fo n_ad r.frame whic al s comudat oi l..frames of
i Prer: mre FoLERRR G e GEnimegtitRiraste SRefl5E SERRRS R oheaihied A g ma-
adapt er chinaife@@itiontis Ao loRBEN regliRg, difcedR ¥adh! @S MRRbndIRMb e frame a9 esddey Of
the construction of the foil frane. The base ring may at the sane tine
conpr i s&hichys immegdiatehoayailable fesrapplicatipn py the pregessingistagigni s adj ust abl e
relative to the place. In this manner the desired tensioning force on the
carrier foil may be particularly easily set. The abutting shoul der nmay at
t he samdhtiabettibg nfeanssedvebys an tnterfael & positigningihetadagersfeanssmdhoprbeesa step tika

section provided with an outer thread. o wWth. relativel arge djapeters
in thisPREAILS 05V%¢1€9é>raﬁza ofhgrvprking fgﬂ]eﬁiglﬁéﬁﬂéqré‘s @fqri;{‘%%@@w Sier the, gan-
bear i ng qgheWitlehcic RBlGhaB%er al so be formed by a slider ring which is

fastened on the base ring by way of clanping screws. Also a notoric

adj ust nent of the bearing shoul der woul d be concei vabl e, which woul d nmake
possi bl gwa fully automati c. novenent to a, predeternm ned posit,ion.. .

Penst oniihg st orRifl SRy 5oy e st fud LRI L e fa Bathite bl gy el

el enent shipkjigfa sawaledics HThithis Hafferaueddyl dnSaGidpot i @R @fe dubgdataRtte thdsupne
and on which the clanmping ring and the base Ting 2 0 JAN 2003 i ~n~o0is_

i 0z. oz, dst if ayaidedelhepashieasionisy obibe camist fedrmaynres!(fesiseibafprpercaliendie sawig. Withe
spring r ’ I.on. LI fol:l 4 i 0k al ;
The 1'at A fde SRR ied B whle RIORUREY s lBiof Bt Blipuly R B B Bpa
par ti cultetslonirgd Tae bwtgao bsbdiviédl hivesel @hldhdiniugl 260 tlay be MeRIrdnsBe adaptee fisinedoe

| eaf spring running roughly in the plane of the tensionjng edge, and at, K

| east | RS8R AN BGYRDIBE deYiehen difceiyingseie i tepeiving plaae ér ubllcg imdFyeledgngmer indi-
def | ect . ' el ! ver the end of the | i ng.
wth ¢ LBbar WS 80 oGO R S e a e SRR B Mo 1
defl ected out, The tensioning hook may at the sanme tinme for exanple be
nounted 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 may be pivoted out. Wth this the pivoting into the
| at ching position could be effected by way of nagnetic neans.



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

sel ected adjustnment of the threaded ring. A uniformdistribution of four

| at ching el enents on the adapter franme at an angul ar separation of 90 has
shown to be particul arly advantageous. _According to the dinension of the
appl i ed "PBI1F 2 024fe al so however another nunber or other distribution of the
| atching el enents may be selected. This is particularly the case when the
foil frame is not formed annul us-shaped. In order to continuously ensure a
const antThamektindeebs e ometd ag paflictiady hdtanhipo@isBl velimnhsconer (b oadaddpsief frame,
t here iﬁ1arraqge at, | east one posit}o&ing el enent for the, nutual .

posi t i ofYVAYSH NRING HPR RREaging @ndbriiofl irrmsaisdensiangd oma bass ing aygr Helgsenfesp-
fast eni ng khﬁoﬁ‘f@%gbéﬂwg&mm Suibfect §iRAbIMEAme A6 ﬁggﬁubt%nmé;t&gie&n ce or a
conprise a reference surtface and at | east one guidi ng and/ or posFtioning
means suycédesmened.positibmiseachielgd amd vdreg eabspaently theictanmh@uing Wilstbhadhvish thiadase
reference sg&:ace gernits an exacﬁ ﬁlk Egent of th& carrier foil onto a

pr edet er'enlhe EPYGRIAG RTocEuIR Bay Rath s g g0y BHPHYYl aws pernmit a fastening
of the adapter franme to the exact angle. In order to lengthen the life
expectancy of the adapter franme or to reduce the wear or also for reasons
of manufEsE thiv Pygosedbe base sigg maydeplaced eme kiftingdevice andafter the phasing ofp fail dyame
posi tion] y. f i rt_.whi,ch ns| f another

075, nor R DulMRegaE med bR Al BRE St LRt B RIL Sy AR Tt
of st eelTheatoshrrdt lateliiag obthe aflapte MaMeGndyeieasTieated WOME theftthedOmaehine iHus for exdm0O
JAN 2003 i~n~c~ i s i0z.0z,00 5 Finally the invention relates also to a
devi ce RO N8V Je e it ab3quEPPIngSiedichensi onal subject, in particul ar a

sem conduct or wafer, according to the preanble of claim16. Such devices
for sawing, sort ing or equipping as a rule function as fully or sem

aut omat i Thenmeiioe slso felgteetoardesicé forlthd poatvensibnihg af & cdrfiecbil poracted-dimensomal i s

removed fr.oma azine and.b of . transport .neans is.s lied,t

Fecei vi MYPIEE LA AT o SYSAARGAGE WHfer S ensionad L (ail EAmes ity feapres
wor Ki Ng agédllin@ho cIhfe 6TENd $RARGITeHedrriep iRt WEBhE Bds@Ang ndhAbRpIng ring8MtPY
the features 1n claim116. By way of a sinple exchange of the adapter frane

in a parthe kelp af # {ensioninganesanheféactsd uniform gigetehingef the carger foiltewards theyputss side.
process 3 t { ] | A J .

et na ST AR SRR Sl e DR ARl A D s o
adapt er ddvanzEgeanslefifdcs withrrédpedt té thelpostsstrpbing o€ the iptasee fdiln ThbBasadimgtaad tHer ane.
This transpart neans thys evident%y fullfills two various functions,. in
that it YPmRIPEENE Ff@eﬁvaagmranfaﬂm smeswkich may alse agcampaodats foil diqgnes of differing
simulta : i £ r bhe s

i St ance 160t fiR R bASang ARG Aelhsth hARRbr e Beltl  1hiohin A"
t hus no treatmgent de¥iteitiegkndentlyraftheonosbtyuction oftbe fakfearae.ng table itsel f, but in
anot her region of the machine. In spite of this the tensioning procedure is
carried out automatically. The treatnent device advantageously has at its
di sposalTiRrakd§fg a9t the ¥hrietime CompeRratieAin@éhobIiRE Sor 8438l Ganfe! RARM idddust-he

| oadi ng and tensioning device. An operating person thus nerely needs to
appl y arhbiedslstize tor the pangdn shis mennes dherdepisnd tarsioning fovgecondhercarrier leil anay bsIngei ng
in the | I (oJal ' ' peald J [ N9
and t onsit o R dieel NSO RE SREH Gl 31 6} 1L Gile B RIFRY b Airbedsliie ek B
di spl acealtwedagai m@éckaeaioamﬁ@dLWiﬂFgl¥@mitlmeﬂdbfmgﬁwah _l'dbﬁdie{]ygat%eﬁidxﬁms ﬁmﬂhgs
a tensioning pqsition, erein the lifting table carries the base ring a
the cl arﬁ'smgr?ﬁﬁ@ amﬁ@m-% adjysEment A555SinPas iy -ELe bearigg shrudder couldRows Yy 2150 be
wher ei n g I AR, QG Fled [T (Sl i .
The 111 v a8} SR ARk RBIRARLAAR Sihe BRIy MADT el ST 1 sanifgeee
cl osi ng adhstractd pf tre Herameshonldef wodd be corgeivhlele cwlicle spolddnaie poadible aAblleauto-
tensioninaftogether the.ggggﬁer franme this is then only held firmy by the
cl anpi ng™FHYO YRt ieg pre PeOSIOy the 1ifting tabie is formed such
chat it may also directly lift an enpty adapter franme fromthe insertion
device. For this purpose it may be lowered info a transfer position in

whi ch i tAd a tegsionidg MehANaR@O@gEREIY Theré dre 2riagedGevredl datcliihg elelnanis vdficlt dre distrib-

insertion device. .The nmagazi.ne is hei ght-adj ust.apl rranged ne 0 the
7e1 no WerbTver O aEBmETPaR o e asrafi e Rl narniey it Pt ee i fsf e b e
froma magazi ne conpartnent onto a base ring lying on a table there is
provi ded an extractor. The nagazine is in each case adjusted such that 1l1lle

foil frame t0 be renoved lies on the correct plane. For inserting the
insertion device the magazine may be lifted conpletely.




For reasons of machine technology the lining table and receiving table in
‘certain cases do not lie in the sane plane. It is therefore advant

when the clanping ring receiver with the adapter frame tensioned tggggﬁimm
is displaceable and/or pivotable out of the plane of the Iifting table into
the plane of the receiving table. The clanping ring receiver may w sh this
for exanple execute a pivoting novenent of 90 froma horizontal into a
verti calALpls&ae2.00Any yet remai ni ng pat hd between the clanping ring receiver
and the receiving table may be covered by an end transport device, in
particular with a lift for transporting an adapter' frame to the receiving
table. fhy GOMEHEA With WAl aRotHEMBMES spRhg BreRisioRME STHEAR R Fdied erdsliRs MA@l tension
clanping ring receiver is formed as a di splaceable unit. A particularly

rat i onadn the ciiriag ot m nmintangd. Bbe fddhingdements may he cidead yepredsans. t he transport
means in a region between the | oading and tensioning device and the

recei ving table conprises receiving neans for receiving at |east two

adapt erlt hisgRs pssvell hdbe pditicli aRga andguS Whed ﬁﬁﬁat@lﬁﬁ% blemefite P& pelse a0 lcast one
parkin% position. In this manner in each case a foil frame may be worked
of f i n laffsprisg remiipe repelily dnthe plgnr pEthe sansioning edeg. land pldlgast inseacly aare @nafpgsion-

tensio I r . [Me I

cont1 nubbopek GRAERRIART AR o CATMea By RE M (e e ORR MR R S egf
a foil dpriapeWith thivsiie laaftsphigg sidhp efsiofing heok e ktchinggré sihdy defieded dve Thei |
frame is pushe? qgck into the.nagﬁzine and the new foil frame is tenfioned
in t he 'SRRAYRE hookynay atrihe paspe time fnr exapple be mongled 4p 2 joiaed Bpansysahat Hihe | s
possi bl tid 4 t e | I :
Prane. EcRERBISAANOLRUPHA e REhRe hEpdR DXL A b e AR St
f rom t hafted thewinhapslirgritimiay beptviotedsub Séithuthis thy pivestg inbetie éatdidnl positionesonlddice.

There aerl.g %HQR\A?OQ Pifq. ,1 E’i | an view of the foil frame wth an adhesed and
al r eady™'¥5§ B ORGSO MEaNS: oss section through the foil frane according

to Pig. I, 2 0 JAN 2003 Fig. 3 a plan viewof a clanping ring, Fig. 4 a
cross section through the clanmping ring according to Fig. 3 in the plane
A- A i n Hif leafi serigesiere ipeslerably grranged oplthathudaded wag. dn tlig manned theirelgtiverdiglandg bg-
pl an vi h the thr j cC i } i . l. |, n
o0 U MU PRSI 5K SRRl R0l, 1 s R 0GRl

sect i oroftthe suletited ddpusoass of kthegheededrritighg to Fig. 7 in an enl arged scal e,
Fig. 9 a perspective representation of a tensioned adapter franme w thout a
foil frame, Fig. 10 a cross section through an opened adapter frane before

the tengi g st ol : t [ L) L bg.
10" af ok e dRriReLR of ok lfing oinentson 18 oBAR Blmc AR ARERELL AR A S D
aut onmat has shewhitobe pdriigularlBadyastagstis. ssebiding tohliodigiensibe ofilie apglied goid frameatsb c
hi di to Fig. 12, Fi 14 .
rachl neh?v&e%%; arllort]}?er n?lmblerg or otﬁer disltrgbsution 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 continyously 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 {rame 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.



to 16 a | oading procedure of an adapter frame in schematic represent?tions,
‘and Figs. 17 and 18 the crossing of two adapter frames in schematic 40 JAN 2003
representations. Fig. 1 shows a foil frame 2 known per se which is skinned
by a carrier foil 1 of elastic plastic nmaterial. On the carrier foil there
i s adhesed a sem conductor wafer 3 which is already sawn so that the
individ z 0 ~aN zoo3 wual chips 4 are separated from one anot her. For the
renoval PO¥OI$AEEEY chips in the equi ppi ng aut omatic machine the carrier foi

1 nust be expanded in the direction of arrow a so that the internmedi ate
spaces between the chips enlarge. The Toil frame 2 consists preferably of
nmetal and at its circunferential region is provided with reliefs and
flattenings in order for exanple to position it in a nagazine. Fromthe
cross sd&dtalythaisrerignngaesalr .2 device lerdhe eatmen of o hue-dipnsionpligbiest, trear-

di anet et £ Ol : ily4S ing: Lhel cat:

dot - dasticf it ik iduclol R ackitEhE GIRE pfrBle ot 16 FRRRGICLO SRUER K. |

i ndi vi dugd orcdguippinkeasandlefimoney asfully oosentnatoanadt hechined A fprhgrred foflfeemediks.
By way of,acc?ler tion or dﬁé@heration J/TARNOELUVT €S {Lth t he handling gf t he
foi | franestplachd Histeonds jemo PRE TP48AgIng AR NP HRNEPRIS AR 13 8tPPHgd to a
heavi |l y .4 d FyrlH t WoTeh : t t i.oni ng
o 1 he S e TS S P p s aestee
subsequentdr§ingd ésdeiibedtiadiapbanctéisadby thEHeatpreein daisl 46. descri 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
ring. TiEsgay O LEmpRIACNMABE féftiBE'dddiplf@iﬁrarrfeliﬂﬁggbtﬂeulaxﬂﬁsih@ﬂeﬁ:hﬁiﬂfet aiffediag isizoeer i n
nore detail by way of the Figures 3 and 8. The clanping ring 5 according to
t he Fi gdoil Bamazimay be prasessedl 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 cunt dhe m@aspord thénnd omaigsivith tigepdent ingartoh 1dading raad tedsivning dsvio o grhivhekibil

6a, 6b. These are fornmed as angul ar, |l evers and are fastened in a nn

such t hdfanerdgloaderkinihen Qﬁ?p'ﬁhﬁ'am%em{ stwvsfﬁprstaa@sw §ih{be aREReSH (AR dion

b. Ale , i : bt z t i N
\ﬁ%ﬁﬂ%&%éﬁ»s RRRey RlEnt%&%ﬂl?llfg@ vla%)%&%@h&h%nb%ﬁnm 1t%|aﬁ<ﬁ5§ Pe TR ek br

t he cl anpi rong receiver F I ch means the tensioning hooks
may be opstrtensiorsrih¢ foil apd smmdtapasislyisopplics the adaperfednge #yeastyvenh pamof thg patr ce.

It woul d.however also b oncei vable to ri.gidly. c ..t he tensioni ng hooks,
but o, FiTmCEtSihe etRng Tvfe S he o Frionent fertiel FEIR At fo LiEL AR AP
lat ch i RiARH &tihe E&e%ﬁghtuﬁé itséiQ butlil@n@R&Uk@bn BOHE hria@Rihe dn Whitdoflthie thasssisd-ng
a positioning lug 7 with an opening 11 is arranged on the outer

ci r cunf érgprosedurnisiceriedppbrutomativglly.nner side the clanping ring 5 is
provided with a bevelling 8 which tapers the wall thickness towards the
centre. This bevelling permts a travel of the foil surface with a pick-up
pi vot i ndhe tatnehAleiOO@Ivantdgeoldld hadat ifd Aispdda) arPinseition devidedfot ngerting an exptyene
edge regions fQf the carrier faoil., The | ower side of the IarrTIPi r] ri gg is
adapter frame into the loading and tensioning device. An operating person thus mere 9nee sto 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



formed as a plane tensioning surface 10 which is envisaged for pressing
‘down the foil franme 2. The described clanping ring 5 is |atched tog?%PﬁANZMJ
with a threaded ring 12 according to Figures 5 and 6. The latter has a
inner thread 13 at its disposal for screwing onto a base ring. The threaded
ring i s however not fornmed closed, but may be provided with a slot 15 so
that it nmay be |l ocked on the base ring in the desired screwed-on position
with a SeENFeHBAY cl osure 16. The surfdce of the threaded ring is forned as
a plane resting surface 14 for the foil frane. In the sane angul ar
separation as the tensioning hooks on the clanping ring on the threaded

ring t h@él@v&ﬂh@rlfaiﬁbﬁ!h@ﬁins%ﬂfoh@Gvi@@.sﬁﬁbﬂldgﬁﬁné%&wigh?-ﬁdjus']tz?lﬂy afdng@d ndkres ehedfiigg
rul e consi st of several individual |eaf springs 20 with a preferably

t ri angultable, pdseeins fostle plae-ppealie! tsmsieneisa fildamediem ahagazing comparenhaito §f
count er : g . I rder t.0. r.e.t

b eadedr b An 208 dehis PR, ol Tle BRIl 01 POhRH e sl bt
angul ar tipodietfbid firatifeas e panyovad lips avihdedrrect prankiHog inshitiah teoiopeti@t diosithdimaga-
mar ki ng_on thsggqse ring. On latching in or out the ends of the |eaf
spri ngs 226 MBS &Yection of arrow c. The outermpst end of the |eaf
springs is inclined slightly downwards in order to ensure a secure
suspension in the tensioned condition. The base ring 21 according to

Fi gur es For geasbn8 of mathinetadhedegnthe Lifling thhlk end rseeiving tdbdy insleapisdases tlo haslicin

neck se %ioneZ% mh'chﬂis(pro idFd mﬁtq aﬁéqﬁten t hread 23_Qqh screwﬁn@ on
the t hr S5CEFHH 425 hyigh ‘Eﬂ%veaf‘ aBRYS SYhep ity ERing LRE FSRUAT MR e AdRReT TR
forms t k@isionasdopsihesis dipRicesblOuior\WiNotdbld A& of B plae of ﬂieHiﬁiﬁ% taBRSAtOMESlarkhef
tensi oni ng edge is always also the working plane on the foil, independently
of whi cHegesiving tabledhe lagpinaring ieeeivey mayckidttthisdar exEapiueecyie agivwting prove-
codi ng rQVi .s0.that the. hi ne recognises the aSe
ings. Tl BEak N ARl b oo i ilen ot SRTPLDER: i vl Butl e PPl
on a r eekeer aidibk eeceivingtable RgHbedvérbebP as end trat@poti deviie) iepanti dular tiihsa lift fors
a case of parts which are subjected to a particularly high |oading they
advant afésporynecaspsagter Sﬁmat%géiﬁ sReeiving table: legpuisedt WaHA haVvaEr BlS. ke Fonegivapls,
this pu j f L is provided a groove
25wyl gs LS PR MHine i is et QREIHIORAPERE % DL gart i ¢
effected for exanple via countersunk rivets 2G The insert 27 is provided

ith fer. f avi t,si i | at | .
bosi t o FGTRIGD o ok "Has e B b eCn TR e a1 58 U oS
fast ened.regiog betweahNi%q0RliAg4Hd tehsiontnd deviceAgd Bfe rdQiviRg tabf&ecohﬁyiéig%si rg&iving means

positioning with respect to the clanpln% ring there is provi )
posi t i oAPrigcdivige 3oleattitwn adapterifiames spihat e loatted adapten Snencaray betmaenaned inpanitig

11 on tk ositioning lug 7 of, the cl. ing rikng. Withe.this jt,i ,

i mul ¢ a B RGO AL et k28 a T BBimE ek e el i 4 B skt
rotate ovhildi &fotiaegoil fhiRt isM6aded ahll enbidfi&l ihiakgcondiadaptr HaraysThe tnaabapf@ictibrame
32 tensioned together, wherein the threaded ring is however not visible.

However tRarefarq Sontipuenshi with rideass twradapter famesanddier thenvaiking offf@rfoll fame it
i qur co Tt Bk g2 Rt B G itih thofehurt] el BARE 1 ARk Ro Gdfifhadlhe ol ®

foil framendv (@l frarhéisttbistoned it the adaptsr framyee Rathet oquitier badhangd atghéxtcéining table
manner such t the tensioni edge 24 s, orts.the carrier foil 1 outside
of the é%ff%ﬁﬂ?e_abﬁumlwoagwﬁ%ﬁ 183@6%&%?’% atla@%‘w@?ptﬁ frame, c| anpi ng ring

and base ring the foil frame 2 is pressed down fromthe plane of the
tensi oni ng edge 24 onto the threaded ring 12. After the |atching of the

t ensi oniFughewioividvabfeatueessipd indypntegseofithe awention reeidranthegréwingsand(rom the

mai nt ai n by the, | egf ,springs., The thickness of the foil frame 2 with this
does nots%%gg%eqtlg dﬁécr{abﬁggﬁ"bf’ﬂ’?ll?“%’@mf#r lTi‘F‘r?éée et 0i | extension is defined
by the relative position of the threaded ring. Fig. 12 shows as a whole an
equi ppi ng automatic machi ne 13 (die bonder) with whose help chips are
renoved Hig.dm a wafler vigwof tlzenfol) drafmeswignadadbesed asd bltadsiseywn aferexanpl e on a
circuit board. The equip ping automatic machi ne has a machine frane 34 in
whose | ower region there is arranged a | oading and tensioning device 37 for
| oadi ng R t ensi @pdsiEctidpahidaglcHeIsil fraste RE@rdifg BMEBg3R. Wth an insertion
device 38 enpty adapter franes may be supplied to the machine. In a
magazi ne 35 several foil franes are nmade 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 | oaded adapter franes are fastened. A
transfer unit 41 is provided with a pickup 43 which may transfer individual
chips fromthe plane of the receiving table 36 into the plane of a

p— A~ r N Y




Z 0 JAN 2003 i~n~0 i s iaz.o0z.o00 on the one side may be pressed against the
relatively stationary clanping receiver 40. The lifting table w th thisAN 2003
carries a base ring whilst the clanping ring is fastened on the cl anping
Ting receiver 40 and held in planar-parallel manner. After reaching the
correspondi ng position a |atching of the clanping ring and the base ring
takes place and the lifting table is | owered again. The | oaded and

t ensi oed!sd@&ptler frane is then excludively held on the clanping ring
receiver 10. The resting surface of the lifting table 39 is equipped with
sensorics which determ nes whether the springs are latched in. The lifting
tabl e B9 ey beplhawRiest of dafipihg Bing,0adi ng plane but may al so be conpletely

| owered. This position is then assuned when with the insertion device 38 an
adapter frame is introduced into the machine. The adapter frame may then be
liftedgdi pectl ; L Lon. devi ¢ . I ] i . i fting:. table
and f of Boseni ribe e oLl RE PR RSttt I S A NG
magazi ne 3 5, wladgedeieer, al nmagazi ne compartnents |ying over one another
for receiving foil franes, is arranged in front of the |oading and

tensi oni ng device 37 in a height-adjustable manner. In each case it is

adj ust kn a pppner %thkg illed magazi ne conpartnent |ies roughly
on the plane o?ﬁtﬁe(Tf ting ?%B?g£39. A foil franme is then pulled out of
t he magazi ne conpartnent with the help of a special extractor 44 and | ayed

in the.correct sitiop on . the lifting table. Far. positionin he foi

frame BB ¢ nes PR viow ripbahe tuaded e hordinele Tig it SRaa-Ba% 1 81 dea.
The cl anpi ng rijafgedrsesiel ver 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. Fromthe vertical position an adapter frane 32
may begiranspo I iving table 36 wwth a |lift 45 and here
fasteng§'?n thébggﬁ%§%§ﬂﬁ%§?ﬁﬁ%n. So that between the | oading and the

tensi oni ng device 37 and the receiving table 36 a crossing of two adapter
frames_32_ i s possible, these y, be .driven,intq,a_parkKi posi tion. For
this pli€pdse thEEs %egmgﬂ@mt@eﬁ?eah%sw%%a@%a%ﬂa-Hgn%e{}lﬁﬁg& Sqalet raver sabl e
froma transfer position fromthe pivoted up clanping ring receiver 40 into
a parking position which is displaced planar-parallel thereto. As is

evi denfFigt %i s peperspestivewspredentation of n aensmnedadapten fhme ovithest 4 foildrame,

pl anar-parall el manner, wherein in each case one of the adapter franes
remains in the parking position whilst the other adapter franme is renoved

z 0 ~aNpzo®3 I Atro8s feclion BFouRh aA Qpditdfadapies ifanid R fdre aRl t¥hsitthidpddH Aol frahd t O
the receiving table. The preparation of |oaded adapter frames may al so be
solved in other ways, e.g. by way of a carousel on which in one plane

sever af; pt ef..f ﬂﬁ%? j,ch functions in the
nannerklf@g Cb&gfgﬁgﬁgé. ‘§8§§%§P3“¥§63ﬁ93ﬁ$gF1a#é fromtile nagazine 35
to the receiving table 36 is subsequently described once again by schematic
figureﬁ. Y%th this it is Pres%gpo ed that, the naching.is al ready equi pped
with thté fequi fBEFSBRFEBE EPIPAReN oAQR SHYPRIRE RYOBRYC M3ANMGt h the extractor 44
a foil frame 2 is pulled fromtile magazine 35 and transferred to a base
ring 21 which lies on the lifting table 39. On the clanping ring receiver
40 theFig. 13 f astmasstctionthaoqphnie equippirg 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 {oil 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-



Subsequently the lifting table 39 is driven against the clanping ring
receiver 40, as is deduced fromFig. 15. On reaching the correspond} mgay 7003
| at chi ng position the | atching between the clanping ring and base ring
‘takes place, wherein the foil on the foil frame 2 is post-tensioned.
According to Fig. 16 the clanping ring receiver 40 wth the | oaded adapter
frame 329 is pivoted up in the direction of arrow d. According to Fig. 17

t he adalptléls ®paffe 32g in the pivoted-ud position is acquired by an exchange
mounting 46 which is driven onto the clanping ring receiver 40. The
exchange nmounting 46 has a second receiving location for an enpty adapter
frame 3&lchinhoss: sphhediffondbi fﬁ%ﬂﬁﬁ%?d\e%mé@mﬁpﬂf\@smmsh@tlfe&@]ﬂi'prin@gmto@rm{i@
36. This adapter franme 321 is now transported with the Iift 45 fromthe

r ecei vi machingthe casier Hil lhavebhelsapandedrinuhe dingstian of msow e on thasthigdntprnzadian snaces

. e SERRROA G, D SO E5 0ol Sl
par ki nggipes frbvidedwitt adliclicargie®ttehin@ninirder (&xamplettd bssithar kingmpgeldel on t he

| oaded adapter frane 32g may be raised with the Iift and transported to the
receiving table 36, whilst the adapter frame 321 waits in the parking

posi ti Oﬂ'oggﬂ@??oqy%m)ﬁ{ aéc%?diﬁ%@r@g.?fiﬁgﬁt%gea?ﬂépa&ﬁrd bthelih¥&Br Fnd A

agai nst t clanping ring re I's may accommodate the aé%pter
frames B&he 2 thithemaly anter afpil sagging eukdaedrby4dt-tisbrines Vidtesal readyrsubdisidedpiafer fol-
adapter, frane 321 back intq.the plane of the lifting table 39, .the adapter
frame. sops s s woerengigiahgnis 4r ang 4p nay spsl ot Shs Ao e b il SwrBet 1 of |
frame |glgesmVREy offiftelb@ash BOdREK 4t fiaAbdud ks HaAM tRE hhrkilihp 8 Nthe €6itlamelin an
t akeover of a new foil frame fromthe nmagazine, 2 0 ,f AN 2003 14 Patent

O ai ms Mtomatieempeiing this segging Witly tais map Yel hedieevibniacreasetj Bos sagging prayonbuberea

C st onte o witf B bt blanipS s Cah i T AR BB RGO iy e

r el easeqiendndedeeibedisdaptr fiaflel passes through at | east one processing step,
whereby for the passing of the processing step the can-ier foil is
post -tensi oned by way of a clanping ring (5) engaging on the foil frame (2)

on a bapge e j ' : FOpLRG: eGlhol S
bt veon TG eSO Eato-Ra! pfhef EEHHTCHARR! (SnibPST ORAPIRINE and o qvikThe
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 also 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-

€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



tensioning force is achieved or a predeterm ned position is reached, and
that the processing step is conpleted with a post-tensioned carri er 2 DaiAN 2003
(1), characterised in that before the beginning of the processing step the
clamping ring (5) is latched with the base ring (21) thereby form ng an
adapter frame (32), and that the adapter frame for the passing through of
the processing step is positioned by at | east one abutnent neans (28, 29).

2. A nmethdd @@8t ding to claim1, char8cterised in that the subject (3) on
the adapter franme (32) is saw in a sawi ng device into individual parts,
wherein the post-tensioning of the carrier foil is effected before or after
t he sawhimg alsS 10 e Meish@drearadpel tapibnt of the @amerd fodir TZg 100@&&6@61’3!’1& sleabping rirfpas

t he sub ect ubdi vj ded |nto sever al |nd|vﬁ§6al parts ( ?? t he

adapt er q“ F’Sljr@* w%ne tersigRingguiiRgsi LAgvhich s savipage mr%émeﬂsyvn ’r? il frapeiy i ng
table (36) is held in a receiving plane in which in a cycled nmanner

I ndi vidual parts (4) are released fromthe carrier foil ( 1) and are
deposi t &te d%'ribed dampimgsimgrﬁsiis ragrhpd mgetllemwith\a theediod liag dd lach'ong'ng to Iipaiesd and

char act d that th n Iac ce 39
and at ¢ B REKihes F e reia b SrtointpnteeRils e AeSuind. Thafhriadst fe
pr essedhbRever abCdimed Ao Bt nséy%erﬁé@aéd\«ﬁkwa §1btats QBN BhPHPIoBEd dnNbe bk -

A device for post- tensioning a carrier foil (1), tensioned over a foil

f } ame (#pg irf G desitedodiemedsingasitios with e secufdyent chesyar 6i The sarfagecd tie threaded ring

sem cong 0 2 with a circunferential
t ensi onfﬁé%%fjg%s a(@ﬂlgerﬁﬁqqﬁesgﬁa?eh@s@hﬂﬁeg% ﬁ%%ﬂ‘a the foil frame, - with a
clanping ring (5) engaging on the foil frane (2), 2 0 JAN 2003 is - and
wi th tensioning neans for pressing the base ring (21) and the clanmping ring

(s) agaihibe sme angiianseparatignasdhe tensieninghiqakspn thsj qlanepnlg 5m$ o1 thg ﬂHé%dﬁééw&ttbFée
base rigg fgﬁgleh@ﬁrlﬁé AT Byt 7Q,g1 7b, 17¢, 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 ¢. 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.



can be tensioned over the tensioning edge (24), - characterised in that the
"base rlng (21) and the clanping ring (s) together forman adapter frane
(32) provided with abutment means (28,29) for the positioning in ardyJAN 2003
treatnment device, - and that as tensioning neans there are arranged several
| at ching el enments (6,20) distributed over the circunference of the adapter
frame (32), on which the cl anping rlng and the base ring can be latched to
one anobMeérs (afadt spring preten5|on|ng 6. A device according to claims,
characterised in that the base ring (21 ) conprises a resting shoul der for
the foil frame (2), which is adjustable relative to the plane of tensioning
edge (24). 7. A device according to claim®6, characterised in that the
beari ng_shoul der is forned by a threaded ring (12),, which is scremeg onto a
neck sekPl BA rglapye nositiopiag bﬁ%@efmeﬁgo therglampipg BRE r@replﬁ Blaversd aRosibioning dy

thread (23h JCS%[ﬁl?g t'lﬁxe?}?e‘ﬁgxraﬁésrﬁgo eo%gﬁpgfll%n‘?hecﬂo@hl%ﬁm 1&@7 &§ the clampin

charact 8rised 11t atching e conprise at I n eac ase
one | eafmg anth ghié 2Qy simuitgidoysly amsurerighatrwitlhen grbeaseing thetcheen giensngmapn goechtpte
and at in _each case one tensioning hook (6) which preferably can be
deflect@H Sﬂﬁmﬁﬁ IR ctHe gﬁﬁrﬁﬁ | atched in over the end of the leaf spring.
9. A device according to clainms 7 and 8, characterised in that the | eaf
springs are arranged on the threaded ring (12) and the tensioning hooks on
t he cl affi#i Aghewhen gdspter fiome A2 densioned togetber whgreirothe theeasled ting isdicayeaver ®tvisitde.

char act ter fr. I

ot cni ngubEhs ub RoghRabiath B RRLEE pbliRGng pekeb B S MA  ARnb BHE:
accor di Figg 20 apthe p@iltlbﬂﬁﬁg tlgsi7rmd 30 TheFguren B0 @kl Ershe@dhé siapteatrame befoee and
adapter frane g I's arranged at |east one positi onlgﬁ .el ement

(7,30) flerthela Gflﬁlﬂﬁjél fogicﬁﬁmq o8 M‘i@l this cenfeicallydayadagta the §asedingz i anapaeesuch ng
( 21) tifat &e%éﬁlomrﬂ;?’ed%@ 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 adaplter 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



12. A device according to one of the clainms 5 to 11) characterised in that
the base ring (21) as an abutnent ‘nmeans conprises at |east one ref%@ggﬁﬁﬁWS
surface (29) and at | east one guide and/ or positioning nmeans (28)

devi ce according to claim 12, characterised in that the reference surface
(29) and the guide and/or positioning neans (28) are forned by an insert
(27) which consists of a different material than the remaining base ring.
14. A deRl8E 20200 he treatment of a twd-ldi mensional subject (3), in
particular a sem conductor wafer, in particular for carrying out the nethod
according to one of the clains 1 to 4, and in particular using an adapter
frane (3a)1hReaekide ity Tp@@@ecmgammh@}ewtﬁsly@tatn@n&? clampm, RedTRGami e 1(Bay tdbey
preparing, sever al f0|I rane h in each case subj ect (3) adhesed
on a car VitBthis egryies %bqse@@b\wlnﬂgt th%la@pmssmsﬂaafastﬁmdrﬁryhﬁ@llaenipmg ringereeqiyr 46 eng n
the actiy

tr anopor s PREet et Ry El e o4 i B Aok b AP RESin SR P amoing
char act enngad the badeatngttiles ptaae spbthe liftgnasblats lbeasd agen.tThy lcaiet anditeasiboaidi ng

and tensi pning devi ich a foil frame (2) is |loaded into an
adapt er ?C@a}?é?le@f)ls 'ilﬁwgml%&@éx m%im sic ﬁanme 2 §iRg f’i&%‘t’g‘t I@nsi oned in the
adapter frane. 15. A device according to claim 14, characterised in that
the transport means in a region between the |oading and tensioning device
(37) andThéwestimrseir fa'cfngf thabfimg (t4d) 3T Bryuippa witl sinsormy whedndet{mtjesfvdrether the
receiving)at quﬁH wo adapter frames (32) so that a | oaded adapter frane
may be piaINgF 81§ [fthed ‘Barking position. 16. A nethod for treating a

t wo- di nensi onal subject, in particular a senmiconductor wafer (3), which
firstly is adhesed onto a carrier foil tensioned over a foil franme (1) and

whi ch upThelifting tabled? mex be fovsard fremite lasdingmiane hiemensise by corapletely lewgregaEljgs
through sxtio%%ﬂhe%?suﬂ{eg‘i@rfeﬁ'»ﬂ tﬁé i @g?&é\ﬁ&tﬁr dnad tlexnﬁ rﬂé‘ s ihiGaucQ dbintJ {h@”e
(2) is fastened on an adapter ? conprisin eas one a

means, omagWing The Paéamarfranmmﬁy)lhlen be liftgd dlue&tlp0811ofHIEI&S@mddev@afecbytrhﬂmgtthellft-

processin ep | s passe fough ,on ter frame (32) and conpleted

with ap tt%%}%%cl%ﬁgﬁen&éﬁ ‘i‘gP’efl g‘P““Wi’e‘i@Pﬂ“EHBg%E‘f’ﬁ‘eﬂ means serves as an
interface for positioning the adapter frame in the processing step. 1Zo
~aN Zoos -17 17. A device for post-tensioning a carrier foil (1), tensioned

over a f6h¢ mpgagine 152)wthfsg‘rerai mageziheregmainparithendskyjngatvey &e, anothep s récsiving foflor

G 7 cunt o e B ot el Rl OER SR lersioRnE TR B LDt Sl R o

a cl anpi éla@hrchﬁgt {s@):hu@!@ﬁ a9k RAnA% sbd‘lﬁthﬁt@i filldmadpRzine tomSdinent hesnm‘@lﬁlz 08l e
for pressing t ase ring and the clanmping ring agali nst one anot

wher E. n ohae Jﬂ&m& télPle PRid f<(1h§ram‘yisﬁbeqﬁtlkﬁéew affflee mgﬁémca@pme@l%fbpﬁhﬁ belppﬁ 8
o SEELOBARY BRGS0 MBS B3 R ARHL R rome

i nt o anyontoelat lifiting tabds/d special positioning device may be provided.
CAACA AL Ay. A Ahy. A AY@QA A AY. A . A L5 A A A3& A* a913D X"Z#
| w mhc”XU] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca
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2
Qd AAB E’n adapter r%%lin_rlrl{all_}l_be transportegI to the receleIlg 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 adapler frames remains in the parking position whilst the other adapter {rame is removed
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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-

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
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 FFig. 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 lifling table 39, the adapter frame 321 is opened
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1. A method for treating a two-dimensional subject, in particular a semiconductor wafer (3),
which firstly is adhesed onto a carrier foil (1) tensioned over a foil frame (2) and which up to
its complete or part release from the carrier foil passes through at least one processing step,
whereby for the passing of the processing step the carrier foil is post-tensioned by way of a
clamping ring (5) engaging on the foil frame (2) on a base ring (21) over a circumferential
tensioning edge (24) which is between the subject and the foil frame (2) until a predetermined
tensioning force is achieved or a predetermined position is reached, and that the processing
step is completed with a post-tensioned carrier foil (1), characterised in that before the
beginning of the processing step the clamping ring (5) is latched with the base ring (21)
thereby forming an adapter frame (32), and that the adapter frame for the passing through of

the processing step is positioned by at least one abutment means (28,29).

2. A method according to claim 1, characterised in that the subject (3) on the adapter frame (32)
is sawn in a sawing device into individual parts, wherein the post-tensioning of the carrier foil

is effected before or after the sawing.

3. A method according to claim 1 or 2, characterised in that the subject (3) subdivided into
several individual parts (4), on the adapter frame (32) in an equipping automatic machine (33)
on a receiving table (36) is held in a receiving plane in which in a cycled manner individual

parts (4) are released from the carrier foil (1) and are deposited again in a dispensing plane.
4. A method according to claim 1, characterised in that the base ring (21) is placed on a lifting
device (39) and after laying a foil frame (2) onto the tensioning edge (24) may be pressed for

latching against the relatively stationary clamping ring (5).

5. A device for post-tensioning a carrier foil (1), tensioned over a foil frame (2), for a two-

dimensional subject (3), in particular for a semiconductor wafer,

- with a base ring (21), with a circumferential tensioning edge (24) between the subject and the

foil frame,

- with a clamping ring (5) engaging on the foil frame (2),
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and with tensioning means for pressing the base ring (21) and the clamping ring (5) against
one another, wherein the carrier foil (1) lying between the base ring and the clamping ring

can be tensioned over the tensioning edge (24),

- characterised in that the base ring (21) and the clamping ring (5) together form an adapter

frame (32) provided with abutment means (28,29) for the positioning in any treatment device,

- and that as tensioning means there are arranged several latching elements (6,20) distributed
over the circumference of the adapter frame (32), on which the clamping ring and the base

ring can be latched to one another under spring pretensioning.

6. A device according to claim 5, characterised in that the base ring (21) comprises a resting
shoulder for the foil frame (2), which is adjustable relative to the plane of tensioning edge
(24).

7. A device according to claim 6, characterised in that the bearing shoulder is formed by a
threaded ring (12), which is screwed onto a neck section (22) on the base ring (21), which is
provided with an outer thread (23).

8. A device according to one of the claims 5 to 7, characterised in that the latching elements
comprise at least in each case one leaf spring (20) roughly running in the plane of the
tensioning edge and at least in each case one tensioning hook (6) which preferably can be

deflected out and which can be latched in over the end of the leaf spring.

9. A device according to claims 7 and 8, characterised in that the leaf springs are arranged on

the threaded ring (12) and the tensioning hooks on the clamping ring (5).

10. A device according to one of the claims 5 to 9, characterised in that on the adapter frame (32)

there are arranged four latching elements at an angular separation of preferably 90°.

11. A device according to one of the claims 5 to 10, characterised in that on the adapter frame
(32) there is arranged at least one positioning element (7,30) for the mutual positioning of the

clamping ring (5) an the base ring (21).
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13. A device according to claim 12, characterised in that the reference surface (29) and the guide
and/or positioning means (28) are formed by an insert (27) which consists of a different

materia) than the remaining base ring.

14. A device for the treatment of a two-dimensional subject (3), in particular a semiconductor
wafer, in particular for carrying out the method according to one of the claims 1 to 4, and in
particular using an adapter frame (32) according to one of the claims S to 13, with a magazine
(35) for preparing several foil frames (2) with in each case a subject (3) adhesed on a carrier
foil, a receiving table (36) for firmly holding the subject in the acting region of a work
station, and with transport means for transporting the foil frame from the magazine to the
receiving table, characterised in that the transport means at least partly contain a loading and
tensioning device (37) on which a foil frame (2) is loaded into an adapter frame (32) and its

carrier foil (1) is post-tensioned in the adapter frame.

15. A device according to claim 14, characterised in that the transport means in a region between
the loading and tensioning device (37) and the receiving table (36) comprise receiving means
(46) for receiving at least two adapter frames (32) so that a loaded adapter frame may be

prepared in a parking position.

16. A method for treating a two-dimensional subject, in particular a semiconductor wafer (3),
which firstly is adhesed onto a carrier foil tensioned over a foil frame (1) and which up to its
complete or part release from the carrier foil (1) passes through at least one processing step,
characterised in that the foil frame (2) is fastened on an adapter frame (32) comprising at least
one abutment means, on which the carrier foil (1) I s post-tensioned, and that the processing
step is passed through on the adapter frame (32) and completed with a post-tensioned carrier
foil, wherein the abutment means serves as an interface for positioning the adapter frame in

the processing step.
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frame,
- aclamping ring (5) engaging on the foil frame (2), and
- tensioning means for pressing the base ring and the clamping ring against one another,
- wherein the carrier foil (1) lying between the base ring and clamping ring can be tensioned
over the tensioning edge (24), and wherein the device forms an adapter frame (32) with

abutment means (28, 29) for tensioning into any treatment device.



