1 METHOD FOR DETACH NG A SEM CONDUCTOR CHI P FROM A FO L AND APPARATUS FOR
MOUNTI NG SEM CONDUCTOR CHI PS FI ELD OF THE | NVENTI ON The invention concerns
a method for detaching a sem conductor chip froma foil and an apparatus
for mounting sem conductor chips that is suitable for carrying out the

met hod. BACKGROUND OF THE | NVENTI ON Typi cal ly, the sem conductor chips are
presented on a foil held in a frame, also known in the trade as a tape,

for processing with such a nounting apparatus. The sem conductor chi ps

adhere to the foil. The frame with the foil is accommbdated by a novabl e
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sem conductor chip afteﬁokmgogm(;is%wmhgq cAmd rst location A and
then the presented sem conductor chip Is picked up by a chip gripper and
pl aced at a second | ocation B on a substrate. Renoval of the presented

sem conductor chip fromthe f&iHLR QFJESINMVERTIBY a chip ejector (known in
the trade as a die ejector) arranged underneath the foil. In doing so, as
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det achnent of the sem conductor chip fromthe foil. Fromthe patent US

4, 921, sewnting sgpicRpdrctoashipeby iesui r gy gt Bhmetied-seni conduct or  chi ps can
be detached fromthe foil and picked up by the chip gripper wthout the

aid of a needle. Wth thisprekimbund bF s inveNTioNhe sem conduct or chi ps
is placed onto a heatable plate. On the side facing towards the foil, the
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sem conduct or chi(ﬁ)s to th fé)il, the foi izj heated to a]b@tﬁe erature of 50
C to 6588 AgieRiGeadyslng op PIR theroglier RiprsPaerset 8 BR L6HIT A 81 Rt stiEter, with
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reduced thicknesses of 75 to 50 mcronmeters. In addition to this, there is

an adhason ehelpayerUOn92 hsibaskhaf hds becowafkassn withehichelagshiammdaétot dhéps can be
chnal qgy

sem congduct qr. chi .on.the wafer, is.therefare incr ed. , The. t
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vacuum j n .accordance with US 4, 921, 564 o doesn't rk any, nore:. The
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t he sem conduct or,.chj.p adheres ,even, better. tq the foil .2 furt her met hod
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applied to the sem conductor chip. The foil is then pulled over the edge
unti | tTe tedakeceofdizctmicociitpr dis t€bnfiebal epntilebadthddrendes dlotlayf, immdylvesek oi | .
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be dandped 50 edavsacrt e adidicgphtd thof thekds adgheshedassar tic bak oftt aafenelbe has to
be ar Oua%gesldn%f melséri]irgg&d’ugtgf chips on the wafer is therefore increased. The technology described above
with which the semiconductor chips are detached with the aid of needles is reaching its limits. The
detachment of the foil with vacuum in accordance with US 4,921,564 also doesn’t work any more; The
foil can no longer be heated to the required temperature of 50° C to 65°C because at these temperatures

the adhesive layer already hardens so that the semiconductor chip adheres even better to the foil.




The object of the invention is to develop a robust nethod for the

det achnment of sem conductor chips froma foil wth which adjacent

sem conductor chips are not damaged. BRI EF DESCRI PTI ON OF THE | NVENTI ON An
apparatus in accordance with the |nvent2| on for the nmounting of thin

sem conductor chips that adhere to a foil conprises a wafer table that
accommodates the foil with the sem conductor chips and a chi pFﬁgector t hat,
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whi ch the semi conductor chi pis detached fromthe foil. The surface of the
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support area W th _grooves. The grooves run parallel to the detachnment
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can be 2apkiighiligndBem The wafer table is rmvabl e in two orthogonal
directions. Detachnent of the sem conductor chi ps fromthe foil and picking

up with_ th Chl grl pper. takes place as follows n wth, three
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chip t(rr&meadﬂtvaﬂahadcudajarz:aitaém@@dh@ortdn@s B@WBE dakiagddDVvi ng the wafer table in
the first direction until a front edge of the flrst sem conductor chip to

be detached runs parall el t of the ranp, 2.
Movi ng the wafer table iﬁﬁﬁnggggﬁgﬁﬁﬁpic{$§$%flﬁgfhe first

sem conductor chip to be detached is centred in relation to the |ateral
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be det aedmethe foil. The surface of the ramp is formed concave and, at the stripping edge, reaches a maximum
height of only around 0.3 millimetre. Preferably, the surface is a cylindrical area as this has a constant
curvature. With this concave shape of the ramp, the angle between the underneath of the semiconductor
chip and the foil is increased at the stripping edge of the ramp and therefore the force necessary to detach
the foil from the semiconductor chip is reduced. Therefore, the height of the stripping edge can be
reduced to the given height of only 0.3 to 0.4 millimetre. Next to the stripping edge there is a support
area with grooves. The grooves run parallel to the detachment direction or orthogonally to the stripping
edge, respectively, and vacuum can be applied to them. The wafer table is movable in two orthogonal

directions.

Detachment of the semiconductor chips from the foil and picking up with the chip gripper takes place as

follows: To begin with, three procedure steps are carried out in order to align the first semiconductor chip

to be detached in relation to the ramp:

1. Moving the wafer table in the first direction until a front edge of the first semiconductor chip to be
detached runs parallel and along the stripping edge of the ramp,

2. Moving the wafer table in the second direction until the first semiconductor chip to be detached is
centred in relation to the lateral edges of the ramp, and

3. Applying vacuum to the grooves of the support area so that the foil is pulled against the support area.




Wth this procedure step, the foil is pulled over the stripping edge of the
ranp. The sem conductor chip is noved wwth it. In doing so, the foil
detaches itself fromthe underneath of the sem conductor chip. The part of
t he sem conductor chip detached fromthe foil hangs at an angle in the air
| i ke a plate supported on only one sidé. When the rear end of the

sem conduct or chip reaches the strrg)pr ng.  edge of the ranp, then the

semi contERBY PEYPYITS SR tBe Bracemisapdicron ghip iidelachpd doadhs ol aadipesspied fir p
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exanple as follows: 5. Lowering the chip gripper onto the sem conductor

chi p prBzsant ¢d le(ngthtolﬁéte§mrpz|am]rfbedazraearouacp@teyb n:ga RlOhidifes Bingerahap tiedetger ofitined
pick fo to t rai,sin C usethe
G ot andeaget bR LB RERaf B Rt b bR ey e

ci r cunehasudging eédgeadhhdyr@mpecessary or neani ngful to Iower the ranp before
procedure step 5 so that the chip gri pper can pi ck up the sem conduct or

,igl Fh\g’l’; e(%'ustt detac‘,(:ﬁecg.I seeXtcoz1 &Tc]to(%% 1?33&\% dles S bg %r?n grgab rﬁ%ﬁrgt ge plx%etdrl]]% bﬂ}hee ch %I’I Pper.
sem co rgﬂlppetroTheqahsrpoxcand obentatemacﬁ théschedn rconﬂut:theclfqoarb naw memerﬁmf at he
support_area Lcki up.. b the chi er..tab

t her ef of & §hi Pte da‘ﬂatlon ?g"et’reral 3 d tual |§%rg%or9 esetlpom??lhe ?edtg ﬁgregg%nélgﬁductor
chi p andietahe lmueﬂagrearfwtedbtd'ls ei‘hﬁetdhmtllstamdd;vraanoksf the aﬂctaﬁheossemoﬁmﬂdumb@ldu@m ps
greﬁf gg;g d)rl:{om t?le ﬁé:t) Bosr anleg) {vC{Fﬁat%hse%(;"ed’e%Wmm?J to{eragceiv\{nn 11 lljt gﬁliét[}rtl)‘]c%dt{re st%phhas notrl%g;g
accor dande with tie attnd dptadmeedulurecestﬁqn'sttm fahd‘haappihelsmstohodady@p that bkehig a th| n
Zgragﬁ%ﬁa{%r%%n ](E%Eke sttflé?n Esosh ald%Jtnducltor cﬁrh?r {_en];trgﬁ: ?}H ag(f Blg((f:etr rl S&rd SLllbrs]tiraEth‘clln th% n?xtt he
sem conderetoe stefn |pp:khxg ofithe hmmc@mqume:rhlpttakb@chm @apperitakes plocd fop ﬁxaaaldfhasot her

i ndepe &L successi ve procedure steps. After detachnent, the

sem con Vt/or chip again lands on the foil. However, because the greater
part of the foil is pulled into the grooves in the support area, the
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As the chip gripper has now picked up the semiconductor chip, the next semiconductor chip can be
detached from the foil and presented on the support area for picking up by the chip gripper. The wafer
table is therefore shifted in the first direction by the length of the semiconductor chip and the average

width of the saw tracks.




The invention offers several advantages: - Because, with typically 0.3
mllimetres, at nost 0.4 mllinetres, the height difference at the
stripping edge of the ranp is very snmall, adjacent sem conductor chips are
not damaged even when their edge is algp noved over the ranp. - Because the
chip gripper does not have to support detachnment of the sem conductor chip
fromthe foil, the time required for a bond cycle is independent of the
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now expl ai ned. One neasure in order to support detachnent of the
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dl es  hat be raised | 4 il | ! i
o angederis o hedarbT bR SENFr, ERER aa e o B el TSR AR Founded

heads s@dgdetthet ey isderynatal! pelivetm atnéicdnldectorfchipk are hhedapiageieaer ehaittrgr dige is
explain%so%ggg mk§mg§ﬂhgced by the follow ng procedure step SA

- Because the chip gripper does not have to support detachment of the semiconductor chip from the foil,
the time required for a bond cycle is independent of the detachment process.

- Because the support area with the grooves does not interfere with adjacent semiconductor chips, the
support area can be formed with a wide area so that the same one can be used for small as well as for
large semiconductor chips.

- Ideally, the width of the ramp corresponds to the width of the semiconductor chips. The ramp is

therefore preferably formed as an exchangeable insert that is inserted into a cavity in the chip ejector to

which vacoum can be applied.

In procedure step 4 the wafer table is shifted and therefore moved relative to the chip ejector.
Alternatively, the chip gjector can be shifted because it is only a matter of a relative movement between

the wafer table and the chip ejector.

‘The method described works perfectly for numerous foil types and adhesive coatings of the wafer.
However, there are now adhesives that locally become liquid on sawing the wafer into the semiconductor
chips because of the heat created by sawing. This has the result that the adhesive in the area of the edges
of the semiconductor chips combines with the foil and/or adjacent semiconductor chips are still
connected to one another by means of adhesive (ie, the separation of the adhesive layer between the

semiconductor chips is not complete). On the other hand, there are foils that are very elastic. When the




SA. Lowering the chip gripper onto or a small distance above the

sem conduct or chip presented on the support area, raising the needle bl ock
with the needles until the needles press the foil against the

sem conductor chip and then sinultaneously raising the needle block and the
chip gripper. In doing so, the foil isZincreasingly detached fromthe
underneath of the sem conductor chip, as it is pulled into the grooves in
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THE DRAW NG FI GURES The acconpanying draw ngs, which are incorporated into
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enbodi nents of the present invention and ‘c(;et er with the detail ed

descr i Fethof descgbeddp I{Sdﬁﬂwmpallwﬂwhé‘salﬁ(?‘*n%h% 0do #high expict rdsrenseioradeof t he

i nventing, The figures of the drawings are not to scale. In the draw ngs:

There are also applications with which it is advantageous not to detach the foil from the entire
underneath of the semiconductor chip but for example only from 90% of the underneath. To do so, the
ramp is lowered as soon as the foil has been detached by 90%. The wafer table is now shifted further
with lowered ramp until the front edge of the next semiconductor chip has reached the stripping edge of
the ramp. The ramp is now raised again and the wafer table shifted further until the semiconductor chip
to be detached has reached its set position above the support area. In doing so, the foil is correctly
detached from the next semiconductor chip. Picking the semiconductor chip from the support area is

done with the aid of the needles.

One measure in order to avoid the distortion of the foil exists in detaching the foil in small steps without
vacuum being applied to the support area. To do so, time and again the vacuum on the support area is
suspended, the wafer table is shifted by a fraction of the length of the semiconductor chip and then
vacuum applied to the support area. In this way, the foil is detached piece by piece from the new forward

fed iength of the semiconductor chip.
BRIEF DESCRIPTION OF THE DRAWING FIGURES

The accompanying drawings, which are incorporated into and constitute a part of this specification,

illustrate one or more embodiments of the present invention and, together with the detailed description,




Fig. 1 illustrates an apparatus for nounting sem conductor chips with a
chip ejector in accordance with the invention, Fig. 2 shows a plan view of
~the chip ejector, Fig. 3 shows a section of the chip ejector along the line
-1 of Fig. 2, Fig. 4-9 show successive snapshots during detachnent of the
sem conductor chip froma foil and thé pi cki ng of the detached

sem conductor chip by neans of a chip gripper in accordance with a first
met hod setF¢ . explginithe prseiplgs el implementagons ektherpiventiof- Thadigeies of thy dreviogs are fitg. 11
shows @, ghj.p ejector with a needle block, Fig. 12, 13 show picking the

sem conductor chip with the support of needles, and Fig. 14-17 show
snapshots during detachnent of the sem conductor chip in accordance with
furtherngﬁgg_ . DETAI LED DESCRI PTION OF THE I NVENTION Fig. 1 shows a
sinpligle , schematic representation of an apparatus for nounting

sem conductor chips 1, 1', 1" onto a substrate 2. The sem conductor chips
1, 1', 1" & angedillugtrateses appaeptusdpumeimtingisvarieondustes chips ith dclippigetérdr exanpl e
ina frame 3. The appakhal-usimeSnéihyable wafer table 5, that acconmodat es
the frane 3 and presents one sem conductor chip 1 after the other at a
first locattioA A Arovisielemivieyt ofithrcehin aesto, a chip ejector 6 in accordance
with the | LT ON i olsbien SXABDHE 006 MMl AEGAtigS, s arranged
underneath the foil 4. On renoval of the sem conductor chip 1, the chip

ej ector 6 $&¢€s t ehaguppesstvy mapshejedying detachnienorfitherpemiconpducigr chifp oma ffeif
table 5 is nmovabl e jdynl YexiRk bARIARRhe Fleh RS hdRISS cifp A Bedfs of Dehif Hidpeftin 1S
arranged so that the edges of the sem conductor chips 1, 1', 1" "are al nost
paral l el to the di peetdapessvish a figpidngphodThe apparatus al so has a chip gri pper
7 for trangpongi ng eSS GRRCUGTR of el dipkjdfcgsented at the first

| ocation A to a second |ocation B'located oh the substrate 2. The chip
gripper 7 iF&g Al conpementchipaiactor yith a neediedddske and | ower abl e bondhead 8. The

bondhead 8 tihe i i : t d forth
ew%)qlz e A.sagg]aég t{i‘lﬁgéirlllgon@rﬁcﬁor@fé%?th tf?egs%mﬁ{?#a@%es A0

bet ween th ocafti on ocati on or several l|ocations B~, B2,

etc.). FigFi2léhdwshay phpsiot devpesktaginesnt off the ssjrécondictog chip én acgerdansgivithce 9 of
the chip ejector 6gfacRantpwards the foil 4 (Fig. 1). Fig. 3 shows a
section of the chip ejector 6 along the line I-1 of Fig. 2. The surface 9
of the chip ejector 6 contains a recess 10, into which a drill hole 11 to
whi ch vacuum can be applied opens out, and a support area 13 with parallel

arranged grooves 12. Thepgi@eweseskERipponN OF X NeENT@HNnand the tips 14

Fig. 1 shows a simplified, schematic representation of an apparatus for mounting semiconductor chips 1,
1', 1" onto a substrate 2. The semiconductor chips 1, 1", 1" arranged in rows and columns adhere to a foil
4 held for example in a frame 3. The apparatus has a movable wafer table 5, that accommodates the
frame 3 and presents one semiconductor chip 1 after the other at a first location A. At the first location A,
a chip ejector 6 in accordance with the invention, in this example one without needles, is arranged
underneath the foil 4. On removal of the semiconductor chip 1, the chip ejector 6 serves to support its
detachment from the foil 4. The wafer table 5 is movable in two orthogonal directions x and y. The foil 4
is arranged so that the edges of the semiconductor chips 1, 1", 1™ are almost parallel to the directions x
and y. The apparatus also has a chip gripper 7 for transporting the semiconductor chip I presented at the
first location A to a second location B located on the substrate 2. The chip gripper 7 is a component part
of a raisable and lowerable bondhead 8. The bondhead 8§ and the chip gripper 7 are moved together back

and forth between the location A and the location B (or several locations By, B,, etc.).

Fig. 2 shows a plan view of the chip ejector 6, ie, the surface 9 of the chip ejector 6 facing towards the
foil 4 (Fig. 1). Fig. 3 shows a section of the chip ejector 6 along the line I-1 of Fig. 2. The surface 9 of the
chip ejector 6 contains a recess 10, into which a drill hole 11 to which vacuum can be applied opens out,

and a support area 13 with parallel arranged grooves 12. The grooves 12 run in x direction and the tips 14




of the grooves 12 are flush with the surface 9 of the chip ejector 6. On

the one hand, the distance between the grooves 12 is |arge enough that the

foil 4 is pulled into the grooves 12 when vacuumis applied to the grooves

12 and, on the other hand, is small enqugh so that an adjacent

sem conductor chip that lies at |east 7'parti ally on the support area 13

will not be damaged as the foil 4 is not pulled into the grooves 12 when
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The apparatus is now ready so that the chip gripper 7 can pick up the
first sem conductor chip 1 fromthe foil 4 and place it onto the substrate
2 (F|g 1). Fig. 9 shows the state imedi ately after picking of the




Furthernore the insert 15 is preferably coupled directly or as the case may
be via the piston 24 to an 9 ultrasonic transducer 27 so that the

det achment process can be supported by ultrasound. A construction is also
possi ble with which ultrasound is appliced to the entire chip ejector 6.

Fig. 11 shows an expl oded view of an enbodi nent of the chip ejector 6 with
a needle bl ock 28. The tips. 14 between the grooves 12 contain holes 29

t hr ough mp&?’fwétsr%'gﬁgeﬁ%%ﬂh%whé@ b‘babe’e'gﬁé“Pﬁ%‘ééfF%'%l ock 28 protrude.
The grooves 12 also contain holes 31 to which vacuum can be applied. [n the

assenbiRehusOmelichitR Bf the Rewie el wabh@Gkd 28 (PR 1ﬁ1hﬁne’h@-§ﬂl@n§e@ﬂﬁﬁ-ﬂle%g{hﬁﬂfﬁﬂd and
| onered. Fi 12 and 13 show the principle of the use of the needl es 30
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1 can be nndlfled in order to renove the foil 4 by a snaller percentage,
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the fir directio . r.m ned di ta ce . that is shorter than the
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so t hattalilh®aslthe pPppug; «ldg e’ dfidharvamponger prol ects beyond the support ar ea
13. (This state is shomm in Fig. 14.) 4C Shifting the wafer table 5 in the
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the stripping edge 18 and the support area 13 is adjustable by means of a piston 24 that can be moved up
and down by a drive 23. The piston 24 is arranged close to the stripping edge 18 so that, on raising the
piston 24 the ramp 16 is turned on the edge 25 diagonally opposite the stripping edge 18 so that the edge
26 of the ramp 16 lying opposite the stripping edge 18 remains flush with the surface 9 of the chip gjector
6. This design enables an optimum adaptation of the height difference AH to the characteristics of the
foil. In addition, this design enables a refinement of the detachment process in that in procedure step 4,
the height difference AH at the start has a predetermined value AH, until the state presented in Fig. 6 is
achieved. The piston 24 is now lowered so that the height difference AH has a smaller value AH,. The
height difference AH; is retained at least until the state presented in Fig. 7 is achieved where, as a result
of gravity, the semiconductor chip 1 pivots on its rear edge whereby it is completely detached from the

foil 4 and, as a result of gravity, falls onto the support area 13. Afterwards, the piston 24 is raised again

so that the height difference AH again has the value All,. The value AH; can also be zero.

Furthermore the insert 15 is preferably coupled directly or as the case may be via the piston 24 to an




4D. Raising the ramp 16. 10 4E. Shifting the wafer table 5 in the first
direction until the sem conductor chip 1 has reached the set position
above the support area 13. (This state is shown Fig. 8.) Afterwards,

pi cki ng of the sem conductor chip 1 isgdone by the chip gripper 7 with the
support of the needles 30. Wth the exanpl es described up to now, vacuum
Is applied to the grooves 12 in the support area 13 while the wafer table

5 is sMUYEWF Fasirder 5p et BagRiashmry prospss can bepyprorisd bhpfasounds ¢ congyugiionds

foil s tRapossibled@thometh ultRBurRUPFPlitd BiiRAnER chipRyies. there are also foils
that do not slide over the support area 13 but are distorted. For such

foils, th rocedure step 3.is omtted d.the procedure st IS, npdified
as fof Figmd! Shpmaan ?%df“? Hgw ey ST mens|the sy siecta yihadpeds ﬁg‘iﬁ%goﬁhwsa

pr edet en memech Bhgbbved il 3 t@RGeholBEOaMShNehiMAB et Svep@lldsSd of the h&xaleigeROr t
area 1 the fQil 4 is not pulled into the grooves .12 aof .th su rt area
o nd 2 aciits Shosrtost DM Phaur v R ek Pet i s a e Terresebieh

sem coRreutitidal the Atddieblock2g and thératpaesad beraBéddnd I@ddr@ carrying out the
procedure step 4AA for the first time. 4BB. Applying vacuumto the support

13. ' | i t h t. 13, the foil 4 i
DUl | ed T B PG groeVee e I e olfipsrkr S SRBEIE T ST eehoved
from t hies sinitle foiletedbbveathe §uppors@td LosTdcthiyejetur p. TheRhipteripgtr Mds reiB Vo pidk the
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13. 4 locally without penetrating it. This state is shown in Fig. 12. As soon as the desired pick force has been
reached, the chip gripper 7 and the needle block 28 are raised further together. In doing so, the foil 4 is
largely detached from the underneath of the semiconductor chip 1, as the vacuum pulls the foil 4 down
between the needles 30 into the grooves 12. Finally, the movement of the needie block 28 is stopped.
This state is shown in Fig. 13. If the chip gripper 7 is raised further, then the semiconductor chip 1 finally
detaches itself from the foil 4. With this example, the tips of the needles 39 are not pointed but round in
such a way that they do not penetrate the foil 4.

As such, the needle block 28 can be used as is usual in the prior art. Preferably, the method described in
the US patent application US 2004-0105750 is applied.

The method illustrated in Figs. 4 to 8 with which the foil 4 is removed by 100% from the underneath of
the semiconductor chip 1 can be modified in order to remove the foil 4 by a smaller percentage, for
example by 80% or 90%, from the underneath of the semiconductor chip 1. Fig. 6 shows the state where
the foil 4 is removed on a length of around 80% of the semiconductor chip 1. After the procedure steps 1
to 3 have been carried out, in procedure step 4A the foil 4 is not completely removed, in procedure step
4B the ramp 16 is lowered, in procedure step 4C the wafer table 5 is shifted further until the

semiconductor chip 1 has reached the set position above the support area 13:

4A. Shifting the wafer table 5 in the first direction by a predetermined distance that is shorter than the
length of the semiconductor chip 1 to be detached.

4B. Lowering the ramp 16 so that the stripping edge 18 no longer projects beyond the support area 13.
(This state is shown in Fig. 14.)

“4C. Shifting the wafer table 5 in the first direction until the next semiconductor chip 1' has reached the

stripping edge 18 of the ramp 16. (This state is shown in Fig. 15.)

4D. Raising the ramp 16.




4DD. Repeating the procedure steps 4AA to 4CC until the foil 4 is renoved
fromthe sem conductor chip 1 conpletely or to the desired degree. 4EE.
Rel easi ng the vacuum on the support area 13 and shifting the wafer table 5
inthe first direction wuntil the next sem conductor chip 1' protrudes by
the predeterm ned short distance beyonH)the stripping edge 18 of the ranp
16 and, if necessary, repeating the steps 4AA to 4CC until the
seni coddudhidiingghé paldr thids 5 rrethe fistiditdagonsutil he sintiaduciyolip ItHaeresdhpdthe setar ea
13. Wiile i\nvention have been shown
and descrlgﬂﬁ%}g&gﬁﬂ%é?@gﬂtggﬂ:3| g%%ﬂfgg%ﬁ%gggg illed in the art having the
benefit of this disclosure that many nore nodifications than nentioned
above aferyods pivking off thhssmicogdystor ehing if dayprby e chingeper ¥ evith theswepros ofideei n.
The inyegnid.ap, therefore, is not to be restricted except in the spirit of
t he appended clains and their equivalents. 11 CLAIMS 1. A nethod for
detaching a sem conductor chip (1) froma foil (4) and picking the
seni co r’mﬁt% Pxagtiep dpspyibedigite Rave Ve if appliey toitheeredypp! X tssaproftayea Iamdilei n
the foigle £ thiste § Is%Bfe@ RdPRS oA %1](45")"h1§’-ﬁllgth9@-fstsu:%i)letf&EFoirlsochz!it slidoveest s
on a surface (9) of a Chl e ect or EGQ@d erein the chip ejector
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st ri ppidighrRE9®r fleh %llsptﬁeﬁlrowau@gteﬁbqy&mh&ean%uﬁef 6Lk el it P FRLEET OF
(6), wherein a sur ace e ram ( a jacent t he strlpplng edge

(18) is concave, the nethod conpri.sing the ste S ying vacuumto
t he gr&é\ﬁe§hl@1§)thwafﬁ%bleawm ffS‘a‘?‘@at"-‘(“lbg)a prcdeeﬁmflei Sﬁgrtflﬁ “%af er table (5)
relative to the chip ejector (6) in a direction perpendicular to the

st ri ppimgardgevdcdih lsqumh% haBIppbrd Boea 1 ) tRIERY 1Mot PUlel it Be bRbles(14 bt ﬂwer t he
the ranp (16) mhereb t he sem conduct or chi

strippi ng edge glﬁé Eéﬁ

t enpor SFPROY afrdtld epbis thepedp plsgpot remsd Baletﬂwnﬁ?ra?ﬁﬂwfé FBMCOPAFOBHYP I -di8ls on
t he foils shdhys tRDAME afkdd @arB kK the BFREdulelsddp 4420 8br theFirg kinBg t he sem conduct or
chip (1) presented on the support area (13) fromthe foil (4). 2. The

met hod accord toclaiml, further conprisin
4%% \ylngg vacuum to the support areahlg. P 9
As soon as vacuum is applied to the support area 13, the foil 4 is pulled into the grooves 12 of the
support area 13 and is therefore removed from the underneath of the semiconductor chip 1 protruding
beyond the stripping edge 18. Fig. 17 shows the state after carrying out the procedure step 4BB for the

first time.
4CC. Releasing the vacuum on the support area 13.

4DD. Repeating the procedure steps 4AA to 4CC until the foil 4 is removed from the semiconductor

chip I completely or to the desired degree.

4LE. Releasing the vacuum on the support area 13 and shifting the wafer table 5 in the first direction
until the next semiconductor chip 1' protrudes by the predetermined short distance beyond the
stripping edge 18 of the ramp 16 and, if necessary, repeating the steps 4AA to 4CC until the

semiconductor chip 1 has reached the set position above the support area 13.

While embodiments and applications of this invention have been shown and described, it would be
apparent to those skilled in the art having the benefit of this disclosure that many more modifications
than mentioned above are possible without departing from the inventive concepts herein. The invention,

therefore, is not to be restricted except in the spirit of the appended claims and their equivalents.




Reduci ng a height of the stripping edge (18) relative to the surface (9) of
the chip ejector (6) before the foil (4) is conpletely detached fromthe
sem conductor chip (1). 3. A method for detaching a sem conductor chip (1)
froma foil (4) and picking the sem conductor chip (1) fromthe foil (4)
with a chip gripper (7), wherein the foil (4) is fixed on a wafer table (5)
and part of the foil (4) rests on a surface (9) of a chip ejector (6),
wher ei #LM¥Schi p ejector (6) conprises a support area (13) with grooves
(12) and a ranmp (16) with a stripping edge (18) protrudi ng above the
surface (9) of the chip ejector (6) wherein a surface (17) of the ranp

(16) adj acent the strlﬁplng ed %% is concave, the nethod conpri sing
repeat ddl y At ghatigpdeiashing SI%‘?“F’P‘?‘H@“? ina¥ fsem ¢ S @ Ppickiedts gRICPHUERE chip
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directian pehaen icular_ to t strip of the ranmp (16) In
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ej ect orT thgFhip elgEiAT () hﬁwvab%ﬁ&ﬁ?ﬂtedmwéfhg FHRALE) B(diazyntéiw stripeing 6P54FY) Marea (13),
and fi Rahdaye, theaqeg{@u@grnfmw&mtgﬁ@ﬂuctor chip (1) presented on the support
area (13) fromthe foi he t hod accordlng to any of clains 1 to

3, furrhéWpBH%ﬁPW§FHBt@&%ﬁ%@%ﬁzMﬁF¢§§BWﬁ&“?63%he ramp (16) for supporting
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sem condugfeRby @Bis@Siconductor chip (1) temporarily detaches itself at least partly from the foil (4) and
lands on the foil (4) above the support area (13), and
- Picking the semiconductor chip (1) presented on the support area (13) from the foil (4).

2. The method according to claim 1, further comprising
Reducing a height of the stripping edge (18) relative to the surface (9) of the chip ejector (6) before

the foil (4) is completely detached from the semiconductor chip (1).

3. A method for detaching a semiconductor chip (1) from a foil (4) and picking the semiconductor

chip (1} from the foil (4) with a chip gripper (7), wherein the foil {4) is fixed on a wafer table (5) and part

of the foil (4) rests on a surface (9) of a chip ejector (6), wherein the chip ejector (6) comprises a support

area (13) with grooves (12) and a ramp (16) with a stripping edge (18) protruding above the surface (9)

of the chip ejector (6), wherein a surface (17) of the ramp (16) adjacent the stripping edge (18) is

concave, the method comprising repeatedly the steps of:

- Shifting the wafer table (5) relative to the chip ¢jector (6) by a fraction of the length of the
semiconductor chip (1) in a direction perpendicular to the stripping edge (18) of the ramp (16) in
order to pull the foil (4) over the stripping edge (18) of the ramp (16) while no vacuum is applied to
the grooves (12) of the support area (13),

- Stopping the relative movement between the wafer table (5) and the chip ejector (6)

- Applying vacuum to the grooves (12) of the support area (13),

and finally

- Picking the semiconductor chip (1) presented on the support area (13) from the foil (4).

4. The method according to any of claims 1 to 3, further comprising
Applying ultrasound to the ramp (16) for supporting the detachment of the foil (4) from the

semiconductor chip (1).




a chip ejector (6) with a surface (9) having a support area Q3) with
grooves (] 2) and a ranp (16), a surface (17) of the ranmp (16) forned
concave and ending at a stripping edge (18) protruding fromthe surface (9)
of the chip ejector (6), the wafer tabh (5) novable relative to the chip
ejector (6), and a chip gripper for picking a sem conductor chip (1)
presented on the support area (13) fromthe foil (4) and placing the
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concave surface of the ranmp (16) is the surface of a cylinder the
Iong|tﬁﬂﬁﬁéﬁ%é§ﬂ§°HPQWﬁPtﬁ’runs parallel to the stripping edge (18). 9. The

appar at us Wf@tme(}s@ma%]eqaaﬁ\le%mcﬁlptqm%r &), lAB& her corrprl sing a neans for
adjusting a height of the strippin & appar at us accordi ng
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6. The apparatus according to claim 5, wherein the stripping edge (18) protrudes by maximum 0.4

millimetres from the surface (9) of the chip ejector (6).

7. The apparatus according to claim 5 or 6, wherein the grooves (12) run orthogonally to the stripping
edge (18).
8. The apparatus according to any of claims 5 to 7, wherein the concave surface (17) of the ramp (16)

is the surface of a cylinder the longitudinal axis of which runs parallel to the stripping edge (18).

9. The apparatus according to any of claims 5 to 8, further comprising a means for adjusting a height

of the stripping edge (18).

10.  The apparatus according to any of claims 5 to 9, further comprising an ultrasonic transducer (27)

for applying ultrasound to the ramp (16).




