Met hod for detaching and renoving a sem conductor chip froma foi
TECHNI CAL FI ELD [0001] The invention relates to a nethod for detaching and
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1o the inside sequentially in order to form a pyramidal elevation that protrudes beyond the supporting

plane.

[0006] Various methods are also known in which the semiconductor chip is detached from the foil

without the use of a needle. In US 4921564, the foil bencath the semiconductor chip is subjected 1o a



pi ck process. A needl e-supported standard pick process conprises the
follow ng steps: a) D splacenent of the wafer table in order to provide the
next sem conductor chip to be receivet; b) Fixing of the foil on the chip
ej ector by neans of vacuum c) Lowering of the chip gri pper until it
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d) Lifting the needles to a pr cdctex mined height, with the needles lifting the semiconductor chip and
the foil partly detaching from the semiconductor chip;
€) Moving the chip gripper away, with the semiconductor chip detaching completely from the foil and

the needles.

[6008] The detachment and removal of semiconductor chips from the foil can only be achieved when
the adhesive force of the foil remaining afier step d) is smaller than the vacuum suction force of the
chip gripper. Otherwise, so-called pick errors occur. The semiconductor chip cannot be picked up and

very thin semiconductor chips are damaged or broken.

[0009] The semiconductor chip is glued together with the substrate during bonding either by means
of an adhesive which was applied first to the substrate, or by means of an adhesive film, a so-called
“die attach film™, which is applied to its rear side. In the latter case, the semiconductor chip needs to be
severed from the foil with the adhesive film. The substrate is heated up to a temperature which is over
room temperature in order to produce a permanent adhesive bond between the semiconductor chip and
the substrate during bonding. As a result of its contact with the substrate, the adhesive film will melt
and tightly glue the semiconductor chip. The chip gripper is heated by this adhesive process that lasts a
few seconds. During the next pick process, an undesirable heating of the adhesive film occurs already
in the next semiconductor chip to be received during the detachment process. The adhesive force

between the foil and the adhesive film will increased, leading to the pick errors as mentioned above.



100111 It would therefore be desirable to have a method which allows
removing the sem conductor chips, in particular also very thin
sem conductor chips with a thickness of less than 50 gm in the shortest
possible time fromthe foil, so that the heating of the sem conductor chip
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[6014] The method for detecting and removing a semiconductor chip from a foil is supported by a
chip ejector. The chip ejector has a supporting surface on which the foil rests. The method according
to the invention comprises a first phase without any participation of the chip gripper with the following
steps:
providing the next semiconductor chip to be removed the support surface of the chip ejector;
supplying a vacuum to the chip ejector in order 1o tightly hold the foil on the chip ejector;
partial detachment of the foil from the provided semiconductor chip with mechanical means, and
recording a picture of the semiconductor chip and determining its position or deviation of its
actual position from its target position;
The method in accordance with the invention comprises a second phase with the steps:
lowering the chip gripper until the chip gripper touches the surface of the semiconductor chip;
supplying a vacuum to the chip gripper in order to tightly hold the semiconductor chip;

further detachment of the foil from the provided semiconductor chip;



and a third phase with the step: lifting and noving the chip gripper away.
[ 0015] The nethod in accordance with Epe i nvention was especially devel oped
for very thin sem conductor chips with' thicknesses of Iess than 50 gm In
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THE VVW@?”?V g”ﬁ@@f@PcﬁﬁﬁﬁﬁpﬁﬁﬁW§¢@ﬂmﬁﬁQW$NWent|on are subsequently
expl ai ned by neans of the drawing. The illustration of the figures is

schemg6010al The d@nadhmal ot iBe S8A¢Rductor chip from the foil may be supported with needles which
are displaceable in a perpendicular or oblique direction in relation to the support surface. The distance
by which the tips of the needies protrude beyond the support surface is designated as height. Said
partial detachment of the foil from the provided semiconductor chip occurs in this case by the steps:

lifting the needles to a predetermined height z;, so that the needies protrude beyond the support

surface, and

Jowering the needics to a predetermined height z, which is smaller than the height ;.

[0018] The weakening of the adhesive bond can also oceur, alone or in a supporting manner, by

cooling the foil from below by means of a fluid such as a cold gas or a cooling fluid.

DESCRIPTION OF THE DRAWING FIGURES
{0019 Embodiments of the invention are subsequently explained by means of the drawing. The

iHustration of the figures is schematically and not 1o scale.



5 Figs. la - g show various snapshots during the pick process according to
a first enbodi nent in accordance with the invention; Figs 2a - f show

vari ous snapshots during the pick process according to a second enbodi nent
in accordance with the invention, and Fig. 3shows a top view of a chip

ej ector suitable for the second enbodi ment. DETAI LED DESCRI PTI ON OF THE
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state mﬂ%hﬁ% th% hg]es 15, so that they do not touch the foil 3 during step
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[0021} The detachment and removal of the semiconductor ¢hip I from the foil 3 is extended in

accordance with the invention by a preparation phase, so that the entire process comprises three
phases. The first phase is the preparation phase in which the adhesive bond between the semiconductor
chip 1 and the foil 3 is weakened with the help of the needles 3. The chip gripper 11 is not involved in
the first phase. The second phase is an immediately following phase in which the chip gripper 11
supports the further detachment with the aid of the needles 7. In the third phase the chip gripper 11 is
lifted and moved away with the semiconductor chip 1 being completely removed from the foil 3

without further support by the needles 11.

[0022] The first phase comprises the following steps:

A) Displacing the wafer table in order to provide the next semiconductor chip 1 to be removed above
the chip ejector 2;

'The needles 7 are in a lowered state within the holes 15, so that they do not touch the foil 3 during step

A,



C) B) Supplying vacuum (or negative pressure) to the chip ejector 2 in
order to tightly hold the foil 3 on the chip ejector 2; In this step, the
chanber 5 is subjected to vacuum Theévacuun1prevailing in the holes 9 wll
suck on the foil 3. Fig. la shows the state after this step. C Lifting the
needles 7 to a predeterm ned hei ght The height zi has a value Z1 >0, which
nmeans the needles 7 protrude beyond the supporting surface 13. A typical

val ue B¥Suppl Yins% \@uﬁmh{m ndgpiiveiprssist)épihetchip creelg Dinsorddr td fightlf bold (12 falidoh | i e
above thﬁcﬂﬁ o are lifted by the chip ejector 2. The sem conduct or
chip 1 is thus a so lifted, whereas the regions of the foil 3 which lie
above Wh@sﬁa1é@<$mmh¥ﬁ@uwbneeﬁmeemmnmﬂh¢vmemapmvmhm;MeMammmwhenehkpnejector
2 and i k) ot bys;.deLach m conductor chip 1. This state is shown
in Fid} TB.' % omer?nag?ﬁgh%gg %%% 7 to a predeterm ned height z2. After
the expiration of a predeterm ned period of time which typically lies

bet wen~O.;fi @ 3 7 are retracted to a predeterm ned
hei ght Ef e % aﬁ&gngﬁwmiﬁﬁhg§ﬁ%gﬁgﬂce sonme regions of the foil 3 are
still &ededhm hasrevadim & Ondiich weans iepeddlesitresteals betoné thersagioning sivdee 12l r eady
been detachedf S [ lc for
|IIustr§?|on fﬁcgghgggngggg?gdgﬁﬁlg ?ym“grkéﬁﬁﬁ?&@ﬂhﬁﬁ%°F§ﬂ8£§3‘?ga“The
questNdﬁdWM§$WémC%QKKQON@ﬁ@z@mﬁMGOI@upYmeMEwanMﬁaFm@memuhém@themﬁsm@MB t he
chi p o {RPefiec dbv¥ik W (90234 Ih [

needl as” Fos éec s gy\?nﬁgre%g?ﬁﬁﬁ?h§alega Iv»Xi] }am furth %n lhe CF‘H eje\l\{g)g Ih I%O\HJH 6l%ust he
senlcdﬁé@%ﬁ@ﬁUehﬁmﬂmnmNBHSMPéﬁﬁmﬂsmtakbmwmmﬂh;ektended needles 7 are often
probl ematic because the chip surface is then partially slightly curved and
s notnyieReant dededals HC, hiTREGRAGERRIAY [n the case of |ight impinging in
a perpendlcu ar way. e nee are retracted conpletely into the
hol es Affgr éitj&’?*ﬁld“f’hef%Ereﬁt@mlm;?m@d@lﬁhmag&wh lxmtiytltﬁeaesmnocimdl}cst@mm&m p 1
Wil aghelaed ¥ S0t Mekid Rhint F ORI 7,00, 3Y0

advanta egug [ togtset aarlﬁecfe ?]1 mgc%hé@uég \gg{z[ h<07t tshé (9){156 hcnc% s%nﬁ rc'giggsdl es 7
are di®spsdeid3 giejsghelugd ’@bhﬁ/@nmq‘?edleUppbptll \Mlgeresa rfhaciegid®; hageaitdaéx:,_t bdehe canera
will %!dklhedrfl%ﬁﬂggk&ﬁc&qﬁ 1(§rqmi E’lQE'I q’ﬁt s@agwﬁ’ﬂ ICQ‘Qquusgrgé |1;[1 %ne c’rat cr'
sem conduct or g again to he “entrre foil 3.
Advanti2ages vak aze’s elf[hlz Qxalnipéc |1 he @lh?ellmlaﬂﬁgéleoiz <) @ 7 © 00s Qrehemnt IRig.neddtet 0 be
not ed SBM&E& Bﬁptb’ %?{1 \%]B@lﬁa? PJ&C!#CQ% ﬂg%ggl es can be Chosen bet ween 1 and 10
mn/s. Recor ng an | 5 of "the semi conduct or chip 1 and determ ni ng
its p05|t|on or deviation of its actual position fromits target position.
[ 0024]1068d] sThedemptrisg s the Meedies 7 sxcyshigedea idt ¢ fusra dae merepathapdsonnbbhet he

r enovakmRhndubier SeM 9@&%@&8{15 t%!?éangh cx{cjﬁdéd%legaﬁ&em:e ngll ﬂ:%lé&qa\f%%%c%gse C{HS t hat
for these preparatory steps the chip gripper Whi' ¢
neansC@Wéﬁ“@ﬁé”b@@ﬁ%ﬁﬁvﬁbﬂmﬁawvete@ﬂsmmv*eynhélm@ndnﬂgpheadmgmsébﬁmms stil
deal i Rg| 1&“1%9])1‘1@@& era%ﬂz%%l@lgal(\p@n@' 1@191h9§19&1ﬁ§§)11 QkdQ c&%ﬁ%!c%ﬁto)(he 1RiRved

semi conductor chip. This preparation
15 again, the problem may occur again that the semlconductor chip T will adhere tightly to the foil 3.

In order to avoid this it is advantageous to choose a height z; > 0, so that the tips of the needles 7 are
disposed slightly above the supporting surface 13, so that the camera will still recognize the
semiconductor chip 1 and, despite this, the semiconductor chip 1 will not tightly adhere again to the
entire foil 3. Advantages values of 7, lie in the range of 0.0 to 0.2 mm. It needs to be noted that the

travel speed of the needles can be chosen between 1 and 10 mm/s.

E) Recording an image of the semiconductor chip 1 and determining its position or deviation of its

actual position from its target position,

{0024} This completes the first phase and thus the preparation for the removal of the semiconductor
chip 1. It is exceptionally advantageous that for these preparatory steps the chip gripper 11 is not
required, which means that the preparation can occur while the bonding head itself is still dealing with

the processing (bonding process) of the previously removed semiconductor chip. This preparation may



7 take a correspondingly long tinme without the overall process tine being
ext ended. Moreover, all of this occurs at roomtenperature, so that during
partial detachment of the seniconductér chip 1 fromthe foil 3 no
conplications fromincreased tenperature need to be expect ed. [00251 The

Secondlalpchaaﬁ)?rc%}l%i%iﬁ ly {()ng t;hletwﬁhhln?he oq 138 JI'OL?&S%]IL' e%emﬁ'&x%ﬂc},\ﬁ grgo%%%gc? and

gripper 11 un e surf € se

appl yithg oacuvst mepm te@perhi@rcchi 1patglniiz]m@ma1 detachmenddthetsemicogiutioycHiol dotmhe

sem c 4 et0 o This. st i . G Lifting the
need| gﬂgg)%t?’or{oaf%%? gﬁ‘é?ré“’ré]mo“?\g%e%egteh eragl e Olbﬁ‘scgg(fCL . the needles 7 Iift
the sem conductor chip | again or further, and the foil 3 detaches further
fromt[ﬁ@%eﬁhmﬁdﬁdeﬁfh@pna\hislpw Witht:)ﬁple@aig S‘W@bue for z3 lies at 0.5 mm The

state I% o%fer &1!2“1% CﬁiEJgHP}}EEé? Dlgm té)t[l‘hgs t?EOSU.l lECe of’f n]h se%ﬁsco &u%%r Elp }gl %%1 z%aai) éfilal{g

enl ar ge onger tomsid
seni condrlj@tvwn oHhgehin gr{pphi 19 1Ganiehlartldhtw ipdd deesmitandudier diipalwi ngs) . [ 0026] Now

t he t hjy; rt S th the step: H Lifting and noving the chip
gri ppeir}ﬁ%iﬁg\%g&ﬁﬁﬁ%iém step, the sem conductor chip 1 detaches conpletely

fromthe foil 3 and the needles 7. [00271 Since due to the preparatory
st eps It ?tl@{&/dlis bg%edgtfmﬁln%h%%@gonductor chip 1 have been detached
e chi

fromt p gripper 'n col l aboration with the needl es 11
of thdn @m peejreaealies? Iniowe wsqzdnylumwagd%alo odéttheharaglrite ©03plcaties furthenove
the s [ Rivlt Trom.hh

furt hg{r:gng?lgg é%(g{du%ﬁle&l ulr'zﬁt?ggﬁél % ! “ 1%“%2?%&%? %gggg{g%swmﬁm@ans t he
ti me vhirghld. & hegiiptedirfas preshiepsd F«ht:!@ the f(mi,uﬁmb lonpéreosber toomdootsale ofthiep 1 i s

no | O%QI% cohd’hcﬁpahﬁl?t(lmstc% ﬁalpcﬁ gs?éeen §1)1he Jir wméé‘js reduced fromtypically 1

secon ere is no prepa I on by Ato Cof the first phase to
0.1 seconds. 100281 Fig. If shows a snapshot of when the ch p gripper 11
wi t h tIA&of ebew edhigbmiasotrdaetibrheadipp 1 has al ready noved slightly fromthe

foil es 7 are only noved beneath the
suppoﬁ%)lLﬁgmgalrldIgé‘g%ﬁl@mﬁg%“ 411?”1 zngrl pper 11 has conpl etely detached the

sem cdnductien the mxpwqmdf.lpigmhumbdcﬂ@ﬂlps @mpletely from the foil 3 and the needles 7.

{0027} Since due to the preparatory steps A to C many regions of the semiconductor chip 1 have been
detached from the foil 3, the chip gripper 11 in collaboration with the needles 11 of the chip ejector 2
now easily manages to detach and completely remove the semiconductor chip 1 from the foil 3 with
high speed and without further problems. The duration of the chip removal process, which means the
time which is required for steps F to H (until the semiconductor chip 1 is no longer in contact with the
foil 3), is thus reduced from typically 1 second when there is no preparation by steps A to C of the first

phase to 0.1 seconds,

[0028] Fig. 1fshows a snapshot of when the chip gripper 11 with the received semiconductor chip 1
has already moved slightly from the foil 3. As is illustrated, the needles 7 are only moved beneath the
supporting surface 13 when the chip gripper 11 has completely detached the semiconductor chip 1

{from the foil 3.

[0029} Fig. 1g shows a iast snapshot afier the needles 7 have been lowered again to a height z < 0, so
that the pick process of the next semiconductor chip can be started. Whereas the chip gripper 11
further processes the semiconductor chip that was just removed, the first phase of the next

semiconductor chip to be removed can already be started.

[0030] The removal of the semiconductor chip 1 can also be performed with other steps instead of the
described method steps I to H, which other steps are adjusted to the respective problem to be solved

and as are known from the state of the art. It is relevant within the scope of the present invention that



100291 Fig. 1g shows a | ast snapshot after the needles 7 have been | owered
again to a height z < 0, so that the gi ck process of the next sem conductor
chip can be started. \Wereas the chip®gripper 11 further processes the

sem conductor chip that was just renoved, the first phase of the next

sem cof vV I rted. 0301 The renoval
of theﬂggﬁagi)nﬂggcﬂgé 8]1}2%1110@%&%916?(?({%(1 g%d %rsg%e aldgnwal%aﬁe 1‘8E %jig?asisptaggs i nst ead
of t hedatkebivg ilisednivetduoldr @t;epi;oﬁﬂmfom,} wmﬂhpmmapbzhempasioﬁpm 1ablepgdj);msted to the
respec , . > 50l '(;i he art.
S NSO BT ot AR o0 R BT Pt RTP LR R Bt "t val
phase ibf chiperierer p! andifovial Sumasﬁpyélcedetﬁ:sbyo‘ahéLnsbjpczmmepar atory phase for at
| east partly detaching the sem' conductor chip 1 fromthe foil 3 w thout any
parti cigpafi pids of, «§ NEGRIR: for further

det ac h!I ng It he® sertﬁ; %osr]llgﬁélt EPEF’E‘?L&@’“%%@H% ? \?(S]Qe% %§1§c et aﬁlgtm%onvalof t he
chi p gtfigppeiconducignehis hﬁbmelrfmé&pp@pctes&b‘jp profmes lneleutldesnth:be pﬂ‘ck pheesshi p ej ect or

2. 10031}, K95 4R LR ghine involved in
the detachment ltan% r e%&aﬁggﬁogyggﬁﬁé%%aﬁf &VH@E@% #QF Onrﬁ RO¥BIN? 3 at
successpliisggiapasd pmy to theextant pigraghiecdfocindprseedssthe mcapmoa:sd diteehipi t h t he
mventggyiblzrég s&eond. aobedi rts are in a

si npl |f‘ | g " gﬁ} y toq bﬁg %?Cﬂ- asmgléc\(er%gog%uma an hie 5%?%” V@f ng the
pi ck m%@refsiﬁlt 14T W@p@hvgasuef]a@@thm vhidghe fmléosrphacesle'ﬁhdslumomih@rsbﬁacea3\Mmtmhs can be
subj echeflelif, YAGHUN SURPOL L Ng
surface]%%% 'oh” wh M E) qﬁg‘m‘é\@?%}é&?@fe aﬁggaﬁpﬁﬂé&\ﬁg{es W“;hilh CH&OE’C?I pep()@e’lgg

cont ai %maahieeqiénw@ezoﬂ\ odniiggde 2it s mug@ngdﬂe@perﬂmmewambbm:amds dispphogntad i ty of
hol es 9 .Mj 680 rriage 21
is ar rpg.illjl ge dt : }}13 tﬁloﬂﬁ% stiﬂﬁcqggm ox%ﬁ T%Qldl?%cuoﬁegéotisp dacetgcfnt %f t%%[,dm%ggfzgﬁ el to

t he swbﬁ)'éﬁﬁtu?dr?g ﬂw@a@@ﬂl@ thé dltweom@f\ﬂbmﬂdcél'mat dhealeggth ofnh@cﬁarmhgspl acement of
the caphia8idlad 1508 T irection of

i pl aPBeanr A TR PR A2 AL L el b0 EHEL Pl e as

t he Iéﬁﬁjtwl@fasﬂﬁ% ?§é1m Ig‘mtidqudhaﬁcm@dmn@mﬂ_m chiha. ll‘lgnmhhwmfhct,lme eﬁpuenﬁngataﬁ) is at

| east ; %ce as large as the length of the sem conductor chip 1. Fig. 3
shows the chip ejector 2 in a top view. 100321 The detachnent and renoval
of the sem conductor chip 1 fromthe foil 3 conprises a first preparatory
phase, [09R] whiccdstackiaens givrsinges! bbthel sppatandestondhy Iskeern d@ﬁ@ihtt@mprsbﬂ qoﬁ:it and t he
Lg‘:_!“ %l%%ta:&g%b}gd@@ d, Wl&plllrbughcsﬁ%) Qoﬁifberh:%[}_ﬁl%rs&hz%&%a@l%hch@%’ an t P 'ﬂ3 1s

f ol | owraakensh st tierhelptnl ge cemieze i, putgrilbppeny MrtltlmﬁtOhe)fthdehla(ghg}se: ﬁh€i1e

sem CoRdabMse & drediyf £ R0 b EhAOh wi the chl p

ej ector 2. E)1(5“(?) ‘?he}f fi rs1 Q@hgsg “(]:o(frlp%% Qjelgsglrw& !a{f?é?% ttac}l%%(ﬁ S:

Di spl @Enisgndunier V%HIP &iromghy feil3rwit feher seppprt (byﬂl#@thELWeilt sem conduct or chip
1 to be renoved above the chip ejector 2; The carriage 21 was previously

pl aceﬂogﬁ}tﬁ% 1% 'H!aé‘%;%&dc@th%'ﬂﬁf&“@l WekYss: that it is located beneath the

provi ded sem con uctor chip 1. §ub ecting the chip ejector 2 with vacuum
(or neydtifRsigtbssgpdpbly o cméfaérr ptwd@ ihg et yerhigpmdlugthechirol {o 18 ronovefiebarhi p

ej ector tgechyﬁccy@quum prevailing in the holes 9 (Fig. 3) sucks up the foil
3. Fig. 2a shows the state after this step. (The carrlage 21 is located in
this gﬁbg_ﬁﬁ‘riégt’a?tl ¥ erviogHy phekfen gt cppEnpPeiniswy 20uy)that it is located beneath the

provided semiconductor chip 1.

B) Subjecting the chip ejector 2 with vacuum (or negative pressure) in order to tightly hold the foil 3
on the chip ejector 2;
The vacuum prevailing in the holes 9 (Fig. 3) sucks up the foil 3. Fig. 2a shows the state after this step.

(The carriage 21 is located in this example at the right edge of the opening 20.)

() Displacing the carriage 21 in the direction of displacement by a predetermined distance D,.
(The carniage 21 moves in this example to the left.) The reached state is shown in Fig. 2b. The

displacement of the carriage 21 oceurs at a comparatively slow speed which is typically approx. 2 1o



C) Displacing the carriage 21 in the direction of displacenent by a
predeterm ned distance DI. (The carriage 21 noves in this exanple to the
left.) The reached state is shown in %ig. 2b. The displ acenent of the
carri age 21 occurs at a conparatively slow speed which is typically approx.
bet weer"Piien e pn g0 S eSS R s Rlsh Bab Bt AR S Db o R
prevalclanrage in ihdﬂmcmlnahmmhﬁg nﬂrt}aawshaxtthte Sfdedws (Be fontsombltle: @ap2,241h tind toh 3t he foil
3 deta ducto
Cyo c Py 508 Sl PP G GORTE e drte ot Babi ot o 2B ene e Briloet o
chi ps 2% df‘tbc [dihitis L of mp scmmsmwrdecso:tohms lt HeTifiostép &smrss matt}acthﬂd if deparhddfeom
sem CQ{](Qsltlzglticond cp: Rhig 1'if) lhere zorne I n €0, }Q Seed o duct r he m gnqtucCtsgr chip 1.
This s ds 16 8ccur very e(%%.t f§ el %Wt"y BAEH & the
car ri agelr%rylcsxeﬁm;malmat :smablyhesspmdlof tlﬂihm;ag:t:eps txh:a:raeafn@ele smsthfse&psorre tinme.
of then‘[rcf{)re r?_lqult_rcs sf();r{c%me Strtﬁ:eggn%ﬂ hfls el ﬁ%‘{ a(E X} a{’b%g%cﬁtn}brggw?gﬁ%?)g% ?to 20%
conparati ofelllq/leikytlgh oéimeerﬂhuémdmtd}m:pr lestcamtﬁe hielsend e@mdpmttoelydtlmhppdeed Th| S
ggfggﬁtﬁé}] ![hx res%jfl tiﬁese%?cclc@ucto? hl‘%ﬁ r?}a”}[\'tgs? (()r)] Eheaé@gne %eg%ﬁt?fpu%}a ewl& tlgep 15;}a%aaper
det er miupgrts the dpredintenon or devi ation of its actual position fromits
target position. 100341 This conpletes the first phase and thus the
pr epar [ r secq starts
now V\A@h L;Bﬂel(?l% g%gopﬁg%éemg&%%tg &&')epén% de&%ﬁmgmé its pos 1011 01 aif()m of ?ﬁ it
t ouchestutlesigor frarc és ofget pait®em conductor chip 1 and appl y| ng vacuumto the
chip gripper 11 in order to tightly hold the sem conductor chip 1. This
state 4 r age 21 in
Sal.triT‘Zj grﬁtggcdlng)lé: ésghe I%rgt spha@a&!i: leg% ﬁg 1? I%R%l Hgmn e %erﬂ% %ﬁ éerecn et ached
from &hesedgeplaﬁetth‘e!@GMlﬁUhﬁfwﬁo‘emg@ﬂQPSp 1 at the begi nni ng of this step,
t he di spl acenent of carriage 21 can occur at a conparatively high speed. It
s tyRhGallednARPER B YR it WlcBos RMurhde drfreN@hich lue. In
this st)ep etnf’gtla Fkg&&eet aitl:!hlels fl(jr(tsher trgmtﬁe sgn‘%d&&ﬁgﬂg P“ﬁ%ﬁg}/‘l due to
t he vacu@mumie\mqhmmylppw It heordtrdpbghetlydiolritic semigrapuc2@ chipilg. 2d shows a
snapshgts Ofc L BisSheR 5. Fig. 2e shows a snapshot at the end of step F. The
sem conci’uscteolr 0ﬁvlnp lchacs now been conpletely detached fromthe foil 3.
100351 Now the third phase follows with the step: G Lifting and noving

away tlﬂqfuﬁmr%isgfai:&&%{ oftike caﬁjie%e 212](11 tﬁ@:@a\ﬂﬁ @eafRdRs nl%ep(t'“.'r ing this step.
Since the foil 3 has already been detached from one edge of the semiconductor chip 1 at the beginning
of this step, the displacement of carriage 21 can occur at a comparatively high speed. It is typically
approximately 20 mm/s, but it is not limited to this value. In this step, the foil 3 detaches further from
the semiconductor chip 1 due to the vacuum prevailing in the chamber 5 and in gap 22. Fig. 2d shows
a snapshot of this step F. Fig. 2e shows a snapshot at the end of step F. The semiconductor chip 1 has

now been completely detached from the foil 3.

[0035] Now the third phase follows with the step:
G) Lifting and moving away the chip gripper 11.

Fig. 2f shows a snapshot during this step.

{0036] The detachment of the semiconductor chip 1 from the foil 3 can also be performed with one of
the devices of US 20050059205, wherein the chip gripper 11 does not participate in the first phase and
wherein the chip ejector 2 in the second phase further detaches the foil 3 from the semiconductor chip
11 while the semiconductor chip 1 is held by the chip gripper 11, before in the third phase the chip

gripper 11 is lifled and moved away taking the semiconductor chip 1 with it.



10036] The detachment of the sem conductor chip 1 fromthe foil 3 can also
be perfornmed with one of the devices of US 20050059205, wherein the chip
gripper Il does not participate in tH® first phase and wherein the chip
ejector 2 in the second phase further detaches the foil 3 fromthe

sem c t em.conduct ar chi i,s. held by the chip

or 1 podlOfE ! Phe i Bed el f nien o a4 Bt el 55 PR MSiefot dipsang
mved_\amg/mtuaskdcngs bdee csmd \cadnm:eﬂh@rvemn,ms Iweltiat Por lcémpaxélt&clb@ﬂ@& ] The
deS_CI‘ISbIeid u 1}2) q S“r;ll e?e ?13 m&f’ig Q nven ﬂqare lﬁcl:l(gtﬁ Bsém{;

seni condlietor thit'ys v‘\?fsi%é SES & (R atl BY WUF & e film
as Welvlziilﬁ;sl aﬁtmrswe m*rmna%pha&il ty tHeanL@&ateelmﬂﬁmndumbahe @bakpmng\hﬁsea@dg&z Hopagt hs
are | a;‘ir z:st pg%s il' El)si cdd ) £ mec %t !tg th% %uPﬁt ra‘;[l g =cﬁ:1n sadheSI ve
mat er i'af“appPred 16 Thé bélt? FEOTFHR RIS AN, ?H%Wé@k i g%of the
adhesibe&mbcﬁtﬂ‘ldclhpl gsﬁﬂi}Ex fidedstho pmmau;b;eadmlytcmnagﬁedyleitdrtqnnbano{tth& phecess [line
for th reny m .chi because t he c per needs
o pr oGIHERR BB ertitg R R el h B p SRR St Pt B chient
of t hevlzemicahipduipbarstiit héeds fordash vithahd }mmldmgaﬁthah)i‘eeaﬁli)g @etuhdutor ahipi me due to
the invention when the chip gri pper still needs to deal with the bondi ng of
E)Eleyp[ ﬁ&o‘%ﬂvﬂ% GSCSC cf enqio%}ni?ernts con in 0[ g'(%§ fll()S-[ unpa%tar(l:t OS F. Ielgxgseplpfp% %necg%la%s%g? tezJS d
or caruider psbrq‘tms nerdan\kmepmfarxnbdhmthxess}mecipbmeeplmsel anmiaamat;dmm %:quque The
step fure of .t conductor ch

posi t ?%krlllli A( ]51391‘0%1@1 1llc?ncﬁ)1{,tgr (21 C]% zlijlglrgetenmn%nﬁ its p Sl’lt(l)or?’l oll ?%w%izop 85%3 aﬁ:g gPt i on can
al so baesuper fron e thr @epc@nemtchealsempedmdwdﬁaeﬁormm wrhcamdmn tclup hbeenlydetached

fromth i I hen wh 0S| not s a result of
t he fur@h i fﬁ’e%tvgﬂﬁe%i&e]y ti’ﬁrbgg‘f[l OSlp%lr‘f’%Hmpcdld?‘ac raré?ls ?ﬁ’% €eni conduct or
chip fdctanhrndme foil can also occur witl mechani cal neans ot her than
described herein. CLAIMS 1. Method for detaching and renoving a

sem c t ector
suppoﬁ{lﬂéfh@{e d)%{ﬂap ega]c ungx(t?vﬂl éénglggﬁﬁd(ég%l il r(w;' E%%l?‘%afmgogéurwtg fo|| (3) and
a chi pncgharwpemec(nlsbgheitaine@supbcﬂ hecisem conduct or chip (1), with the chip

ej ector (2) having a support surface (13) on which the foil (3) rests,
conprising a first phase without any participation of the chip gripper (11)
conprising the steps: provi di ng the next sem conductor chip (lI) to be
renmoved on the support surface (13) of the chip ejector (2); supplying a
vacuumto the chip ejector (2) in order to tightly hold the foil (3) on the
chip ejector



(2); partially detaching the foil (3) fromthe provided sem conduct or
chip (1) with nechani cal neans, and taking a picture of the

sem conductor chip (1) and deternlnan S position or deviation of its
actual position fromits target position, respectively; and further

conprigsjf o second phase with the steps: | owering the chip gripper
(11) unflﬁh$he chip gripper (Il ) touches the surface of the sem conductor
chip (1); supplying a vacuumto the chip gripper (I 1) in order to

tightlly hdﬂdhmhéné@ﬂmbmmdmammwmghhpn@bmﬂmmf@mﬁﬁeﬁnﬂaﬁachnngumheaknhl (3)
fromt \ u ector
(2). eh% c? 655 h;g)%gl(s: gﬁp@@gﬂ%ﬂp&q d:[?vniﬁlu]c oI C V\,P I(H %oﬁrp i‘ﬁe Oélgg) E]ng 18?1 d rmovin 9
t he cmlwt@ﬁﬁppéES@mmwnhWdenQU)thhbddazgandﬂmQMVmgehamnnimﬁmhaﬁebm sai d

Ear t ' axlflfﬁ!h l(ﬂg q‘(@ic(@ 18 Q:I)m%)rhsgn ei':p(sié)%?guv? h%rtha%%/ pgrt!glgglIOlegF 1€ cnp f@,gi)% &1(5)) oceurs

y d acenent of n the
suppoﬂmﬁwamﬁ&&@b%mg) of the chip ejector (2) beneath one edge of the

8:: g\\//v: ﬁgdt ﬁg&};@??&%%&ﬁ elﬁlmnﬂhgtép ¢hi H)V‘lg%l}quagvge?zg i e%{ﬁpg)\(l)f %Ifacggésl]oi t(]}?nclgap (22)

sem condte(dr chip (1). 3. N@thod accordlng to cIa|n11 wher ei n thet .
orte
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direct®@bn in relatlon to the support. surface (13), and with a distance by

whi ch the }H’{Bﬁ g&acthnﬁ tﬁ'celﬁﬁ l(?j%ro 7&10 :rogktdec'il 901%1{1%%' cltc? ﬁ}llgz%)z%ﬁﬁﬁgl J.fige{]f ace (13)

bei ng deS|gnate sald art he f oi
(3) f rogees.led provi ded senlconductor chip (I) occurs by t he steps lifting

the needl Q%iﬂ%%pl&greaof H{C%gl%{bglgmcipegg ?igt?cf de%e’nammg: 1{1 posi 1on or%cwatmn of g 7

protrude beyo he suppor
actual position from its target position, respectively;

and further comprising a second phase with the steps:

towering the chip gripper (11) until the chip gripper (11) touches the surface of the
semiconductor chip (1

supplying a vacuum to the chip gripper (11) in order to tightly hoid the semiconductor chip {1};

further detaching the foil (3) from the provided semiconductor chip (1) with support by the chip
cjector {2},

and further comprising a third phase with the step:

lifting and moving the chip gripper (11) away.

2. Method according to claim 1, wherein said partially detaching of the semiconductor chip (1)

from the foil (3) occurs by displacement of a carriage (21), so that a gap (22) is formed in the support
surface (13) of the chip ejector (2) beneath one edge of the provided semiconductor chip (1), with the
vacuum prevailing in the gap (22) drawing the foil (3) into the gap (22) and detaching the same from

the semiconductor chip (1).

3. Method according to claim 1, wherein the detachment of the semiconductor chip (1) from the
foil (3) is supported with needles (7) which are displaceable in a perpendicutar or oblique direction in
relation to the support surface (13), and with a distance by which the tips of the needles (7) protrude
beyond the support surface (13) being designated as height in which said partially detaching of the foil
(3} from the provided semiconductor chip (1) occurs by the steps:

lifting the needles (7) to a predetermined height zy, so that the needles (7) protrude beyond the support
surface (13), and



12 lowering the needles (7) to a predeterm ned height z2 which is snaller
than the height zl. 4. Method according to claim 3, characterized in that
the height z2 is chosen in such a wayt?t hat he needles (7) do not protrude

beyond t he support surface (13).
lowering the needles (7) to a predetermined height z; which is smaller than the height z,.

4, Method according to claim 3, characterized in that the height z; is chosen in such a way that the

needles (7) do not protrude beyond the support surface (13).



