1 DIE EJECTOR FI ELD OF THE | NVENTION The invention relates to a die

ej ector which is used in nounting sem conductor chips in order to support
t he detachnent and renoval of a sem conductor chip froma foil. 5
BACKGROUND OF THE | NVENTI ON The sem conductor chips are typically provided
on a foil held in a frame (expansion),; which is also known as a tape in
the field, for the purpose of processing on a sem conductor nounting

devi ce. The sem conductor chips dHREJECT@Re foil. The frame wth the
foil is received by a displaceable wafer table. The wafer table is

di splaced in 10 cycl es in or HEHLR OIpFBEINGENECMNM conductor chip after the
other at a location and the sem conductor chip which is then provided is
r ecei vedThy ireventiorpretptéspp erdiagidctpt shetl iotsed in sduatifi@bamicditdnctoe khipalin of t he

provi ded seni conductor. chip fromthe foil is _supported hy a _die ejector
whi ch i sO%F DeRoTh Eiedlsfachingat gndjemoyg] Orfér??%g%‘?to Pmkfpal a1 needl es
arranged in the die ejector will support the 15 detachnent of the

sem conductor chip from tgeckeRoUNeadF a1UpPeEgfoRet hods are  known from
a | arge nunber of patents, e.g. from US 20040105750 or US 7265035. From US

4921564 ¢h&edaieSndudtds aHA ard piil ¢ Prob R S8 60 MHGHL A frdniid @%Bmyon?e

detached fromthe foil wtholt the aid of a needle and nma e recCeived by

t he chi pwhiphiipplge knewin ahi taprén thedjeld; detthapigpoapef predessingoavi ti es formed in

the die ejector,.so that the 2Q.foil.is,draw.into the _cavi.t,ies,.and

det achesSé&)lF?l‘_f({uﬁ T BEHRtng Fl%‘ﬂfff EF&GSEIHC(?B%%%C&?PS&‘?@B@?O j‘}lﬁ?}/’tlh@i‘e Pfods in
whi ch t heitheRa s eebRed 69 iaisspidcatsle WatdheshlE. M wdrer thblielis WishlBodtint he aid
of a needle are known from US 2002129899, US 6561743, and 20050224965.

FromUS 6578 9rder tepiesiflejone gerpivanduaionghi #fter itlee 6tben atladosatign ahé the

sem condyct: i 4 C -4 s.draw over an t.he sem conduct or
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pur pose, sibbeats eThcendusalt dithepiopides spaibhdwiadhiyfomahe il deushosrlidgaabl e in
a horizontal direction, the slide being somewhat narrower than the

seni conddiecrta pyichisampagsdpongathdhe 8§l a predet er mi ned di stance H than the
tabl e plate of

In many cases, one or several needles arranged in the die ejector will support the
15 detachment of the semiconductor chip from the foil. Needle-supported methods are
known from a large number of patents, e.g. from US 20040105750 or US 7265035.

From US 4921564 a method is known, in which the semiconductor chips may be
detached from the foil without the aid of a needle and may be received by the chip
gripper. In this method, vacuum is applied to cavities formed in the die gjector, so that the

20  foil is drawn into the cavities and detaches point by point from the semiconductor chips.
Further methods in which the semiconductor chips are detached from the foil without the
aid of a needle are known from US 2002129899, TS 6561743, and US 20050224965.

From US 6561743 a method is known, in which the foil having the semiconductor chip to
be detached is drawn over an edge, the semiconductor chip and the foil detaching from

25 one another at the edge. For this purpose, the semiconductor chip is positioned over a
shde displaceable in a horizontal direction, the slide being somewhat narrower than the
semiconductor chip and being taller by a predetermined distance H than the table plate of
the die ejector surrounding the slide. In order that the semiconductor chip detaches from
the foil in a controlled manner, firstly the chip gripper is lowered onto the semiconductor

30  chip and vacuum is applied to the semiconductor chip. Because the slide is higher than



the die ejector surrounding the slide. In order that the sem conductor chip
detaches from the foil in a controlled manner, firstly the chip gripper is
| owered onto the sem conductor 30 chip and vacuumis applied to the

sem conductor chip. Because the slide is higher than 2 the table plate and
narrower than the sem conductor chip, phe foil is drawmm off fromthe

sem conduct or chip on three sides below the part hangi ng over the slide.
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i's known from US 2002129899. The space conditions between t e ejector
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15 for a brief moment and then falls onto the die gjector. For very thin semiconductor chips,

the danger exists that the semiconductor chip will roll up.

SUMMARY OF THE INVENTION
The invention is based on the object of developing a die ejector, using which all
semiconductor chips of a wafer may be removed without having to rotate the die ejector
20 or the wafer table, and which may be adapted for picking semiconductor chips of

different sizes by replacing few parts.

The die ejector according to the invention comprises:
a base plate having a slot,
a table plate, which is situated on the base plate and has a slot, which runs parallel to
25 the slot of the base plate,
a channel, to which vacuum can be applied and which opens into the slot of the base
plate or the slot of the table plate,
two deflection rollers, which are situated below the base plate at opposite ends of the
slot of the base plate,
30 a drive belt, which is wider than the slot of the base plate and is guided around the

two deflection rollers, so that the drive belt seals the slot of the base plate,



25 the slot of the base plate, a channel, to which vacuum can be applied
~and which opens into the slot of the base plate or the slot of the table
plate, two deflection rollers, which are situated bel ow the base plate at
opposite ends of the slot of the base plate, 30 a drive belt, which is

w der than the slot of the base plate @and is guided around the two
deflection rollers, so that the drive belt seals the slot of the base
plate, 3 aanmdtor totmovaniie dtihebet back daelféritgack and forth, a slide, which is
Situated in t sl ot of the base plate and ii;s fastened on the drive belt,
the slot of aﬁﬂ@%ﬂg@l fssifpated B e Aot af hgibaee plafe apdés faptpred ongihg dgve bellie

pl at e, i i ] t iyde, and whose width is equal
to 5 t\kll\gie\%viﬁbétoﬁﬂg)e?ﬁ?%g@{se%/fg%ﬁ%g%[%&ﬁgFhee [l)ﬂ%tsig!.d The tabl e plate may consi st
of one si ngheligt plate, phiclmy ranoyvablySestemebie i theslidd, @ad whose waitlaispdqealt tao

di spl acegbl e .si |.af es, and. one internedi ate plate. The base plate and the
t abl € pl &Fé’”&ﬁb&ﬁgé)ﬂ@tmsetp‘f H’g]’eﬂq?tﬁm separate plates or froma single piece
of material. The slide plate preferably has an edge, which protrudes
beyond t 1ge tadh HateIndyeconditt Metsﬁigl@plﬁﬂefﬁr%agﬁ&fﬂi@@hﬁﬂtﬁﬁépﬁ.‘fbsef(’ﬂe which is
situated opposite to one of or the nanmed edge of the slide piate t he edge

of the te&xelptwe displarerglasideplats anhenaistesmedinte platpr Bredrasetlatoanddbe at
| east t | ' ad. i ' nedi late, which
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| owered in relation to the surface of the table plate. The needl es have for
15 exanpTke slideqiidto pepferablgihas o dyge, twhécht prpsudds behendde dbdsplatee ori ent ed
perpendicularly or diagonally to the table plate and the needl e bodies are

rotatable a ng .an | & runnin .lel tq the .base plate, BRI E
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I ncor por gdRG iKY Side Pht&, ISEd gl W trcAaPiRplat@beihB vy 20 speci fi cati on,
illustrate one or nore enbodi nents of "t he presen¥ i nvention and, together

Furthermore, it is preferred to have at least two needles situated in the area of the
intermediate plate, which protrude into the slot of the table plate and whose tips can be
raised and lowered in relation to the surface of the table plate. The needles have for

15 example an oblong needle body, the tips of the needles are oriented perpendicularly or
diagonally to the table plate and the needle bodies are rotatable around an axle running

parallel to the base plate.

BRIEF DESCRIPTION OF THE DRAWING FIGURES
The accompanying drawings, which are incorporated into and constitute a part of this
20  specification, illustrate one or more embodiments of the present invention and, together
with the detailed description, serve to explain the principles and implementations of the

invention. The figures are not drawn true to scale. In the drawings:

Figure 1 shows a perspective view of a die ejector according to the invention,
Figure 2 shows parts of the die ejector in a section along line I-1 of Figure 1,

25 Figure 3 shows parts of the die ejector in a section along line II-1I of Figure 1,
Figures 4A, 4B show slide plates of the die ejector, '
Figure 5 shows parts of a die ejector having needles in a side view, and

Figure 6 shows parts of the die ¢jector in a top view.




with the detail ed description, serve to explain the principles and

| npl enmentati ons of the invention. The figures are not drawn true to scale.
In the drawi ngs: Figure 1 shows a perspective view of a die ejector
according to the invention, Figure 2 shows parts of the die ejector in a
section along line I-1 of Figure 1, 2p Figure 3 shows parts of the die
ejector in a section along line Il-I1 of Figure 1, Figures 4A 4B show
slide plates of the dETA]ldD @ESCRFITGNIOE TOMSINGAENTIOGN a die ej ector

having needles ;in a side view, and Figure 6 shows parts of the die ejector
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opens into the slot 2 or the slot 4. In the example, the channel 8 is a hole introduced into
the base plate 1, which opens into the slot 2 below the intermediate plate 7 and is
therefore not visible in Figure 1. Two deflection rollers 9 and 10 (deflection roller 10 is

20 not visible in Figure 1) are situated below the base plate 1 at diametrically opposite ends
of the slot 2 of the base plate 1. The two deflection rollers 9 and 10 run parallel to the base
plate 1 and parallel to one another and are either mounted so they are rotatable or are not
rotatable, i.e., fixed. A drive belt 11 driven by a motor 12 (Figure 3) is guided around the
two deflection rollers 9 and 10. The drive belt 11 is wider than the slot 2 of the base plate

25 1, so that the drive belt 11 seals the slot 2 of the base plate 1 in relation to vacuum from
below. A slide 13 is situated in the slot 2 of the base plate 1 and fastened on the drive belt
11. A slide plate 14 is removably fastened on the slide 13. The width of the slide plate 14
is equal to the width of the slot 4 of the table plate 3.

Figure 2 shows parts of the die ejector in a section along line I-I of Figure 1. The base

30 plate 1 is fastened on a base 15 of the die ejector. Two spacers 16 are situated between the
base 15 and the base plate 1, so that a slot 17 is formed between the base 15 and the base
plate 1, in which the drive belt 11 is laid. The thickness of the spacers 16 is slightly




20 not visible in Figure 1) are situated bel ow the base plate 1 at
dianetrically opposite ends of the slot 2 of the base plate 1. The two
deflection rollers 9 and 10 run parallel to the base plate 1 and parall el
to one another and are either nounted so they are rotatable or are not
rotatable, i.e., fixed. Adrive belt 14 driven by a notor 12 (Figure 3) is
gui ded around the two deflection rollers 9 and 10. The drive belt I 1 1is
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16 is sl bgmovegd withgrasginak frictiemin ¢perativine Kheslideds is hlgo ddvantagbedsly 11. The

cross-section of -the slot. 2.0f the se l.ate 1 I.s T-shaped.. The
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two crosfiredasd i DRrghadlyesdp! ieshdithe BAR patoll RoerlapsPrihhglaptsbd, whith séalé orms a
guide for the slide 13. The slot 2 is thus a T-shaped groove, which guides
the & i dteshptBde naguym retatively welboritsrbottam pidei Thsneal is apt i%.dwt éind al so
verti cal : r .
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noved w atteavaong stad¢w fi8.i ction in operation. The slide 13 is al so

advant ageously inplenented having | ubrication pockets. Those surfaces on

which the drive belt 11 and. the base 15 or. the drive_helt 11 and the base
plate 1 B %%Owarpﬁﬁmﬁ'ﬁ%é%%ﬂ??fom CIFouQLfleng Bl S Bfese £ Facuum
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one area between the wheels 20. The ends of the drive belt 11 are connected to one another via
a tension mechanism 21 so that the drive belt 11 is tensioned. In the example, the drive
belt 11 is guided around the two deflection rollers 9, 10, the motor 12, and a further
20 deflection roller 22. The slide 13 advantageously contains two guide pins 23 situated
spaced apart, which engage in associated holes in the slide plate 14, so that the slide plate

14 is automatically aligned upon placement on the slide 13.

The drive belt 11 thus fulfills two functions. It is firstly used for the purpose of moving
the slide 13 including slide plate 14 back and forth, and is secondly used for sealing the

25 chamber formed by the base plate 1, the table plate 3 (which is formed if necessary by the
intermediate plate 7 and the two side plates 5, 6), and the foil, which is supplied with

vacuum through the channel 8, against the ambient pressure.

The die ejector according to the invention offers multiple advantages:
- The die ejector may be adapted to semiconductor chips of different sizes by replacing
30 the table plate 3 and the slide plate 14 or by replacing the intermediate plate 7, the slide
plate 14, and displacing the side plates 5, 6.




Is thin axle 19 and two wheels 20 of greater dianeter situated at a

di stance to one another, on which the drive belt 11 rests. This solution
allows the slide 13 to be noved up into the area between the wheels 20.
The ends of the drive belt 11 are connected to one another via a tension
mechani sm 21 so that the drive belt 1lgis tensioned. In the exanple, the
drive belt | 1 is guided around the two deflection rollers 9, 10, the
mot or 12; Thadinkerkiont b€the2ide ejedtbeiabols, badd ;ﬁﬁteZ?are‘Eﬁlﬂicﬁéﬂﬂ@&mﬁaﬂ so that
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the table pla repl acing the internediate
plate 7, the slide plate 14, and di splacing the side plates 5, 6. 6 - The
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I e ejector nor the wafer table nust be rotated

small so that. neither
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surface 25 of the slide plate 14 facing toward the foil having the

sem tondbignts 44 thgsurface 2& ahthsslide plazmkﬂtlahmamehtadsah anjindiinehelagerinsee of the
table pl at god%melﬁlo accor%nig totFialggre II%,S hlleysurface 25 of the slide plate 14 is implemented as

a concave plane. The surface 25 thus forms a ramp which ends at the protruding edge 26.

An arrow 27 illustrates the direction of the slide 13 having the slide plate 14, in which the

slide 13 is displaced to draw off the foil.

20  The die gjector is advantageously equipped with two or more needles 29, which are
essentially situated in the area of the intermediate plate 7 and protrude into the slot 4 at
the edge of the intermediate plate 7. The needles 29 have an oblong needie body, which is
rotatable essentially around an axis running paraltel to the base plate 1, and the tips of the
needles 29 are oriented perpendicularly or diagonally, i.e., slightly inclined, to the table

25  plate 3, so that the tips can be raised and lowered in relation to the table plate 3. In the
lowered state, the tips of the needles 29 are located below the surface of the table plate 3,
and in the raised state the tips of the needles 29 protrude beyond the surface of the table
plate 3. Figure 5 shows a side view, in which only one of the needles 29 is visible. This
needle 29 is located in the lowered rest position. In this example, the needles 29 are

30  implemented having a solid-state joint 30 acting as a joint and as a spring and are actuated
by sliders 32 attached to the slide plate 14. The solid-state joint 30 is formed in this
example by a double loop and allows the front part of the needles 29 to be rotated and



advant ageous if the edge 26 of the slide plate 14, on which the foil is
drawn off fromthe sem conductor chip upon displacenent of the slide 13,
protrudes beyond the table plate 3. Figures 4A and 4B show two possible
enbodi ments of the slide plate 14. The level of the surface of the table
plate 3 is showmn by a dashed line 24. kn the enbodi ment according to 15
Figure 4A, the surface 25 of the slide plate 14 is inplenented as an
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It is clear to one skilled in the art that the described individual parts of the die gjector may
20  be implemented as described, but may also be implemented in diverse modifications,
without deviating from the basic idea of the invention, which is that the drive belt 11 has
two functions, namely, as described above, the function as a drive of the slide 13
including slide plate 14 and the function of sealing the chamber formed by the base plate
1, the table plate 3 and the foil, which is supplied with vacuum by the channel 8, against

25 the ambient pressure.



force, so that subsequently the wafer table can be displaced in order to
position the next sem conductor chip above the die ejector, wthout the
needl es 29 protrudi ng beyond the table plate 3. The needles 29 are
situated so that their tips raise the sem conductor chip on its two
corners facing toward the internedi ategplate 7. 10 The table plate 3 or
internediate plate 7 has an edge 28 situated opposite to the edge 26 of

t he slid@¥9hﬁﬁp 14. This edge 28 advantageously has a wavy shape, while the
edge 26 of the slide plate 14 is advantageously a linear edge. In this
enbodi ment, vacuumis applied to the foil in this boundary area as soon as
vacuum i $. sippeieetdr, ¢omptiliagchannel 8. Figure 6 shows an exanple in a top

view, the nmpyenent, dir,ection.of .the slide plate 14 being 15 shown by an
arrow. The Fé?%ﬁ%€9W%a'51?ts(2§’o be understood broadly, it includes, for
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shape and al so shapes having other arbitrary recesses. The tips of two
needl &s poallglip the sigtd2xofitheibasg plate(Phe area of the edge 28, are al so shown.
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paral | el pise pldie(ig) ot (2) of the base plate (1), a channel (8), to which

vacuum can be applied and which opens into the slot (2) of the base plate
(1) or the gmstor((43) tofmavedhe dtivebelt @i kbacB)and forth,

a slide (13), which is situated in the slot (2) of the base plate (1) and is fastened on
15 the drive belt (11), the slot (2) of the base plate (1) forming a guide for the slide (13), and
a shide plate (14), which is removably fastenable on the slide (13), and whose width is
equal to the width of the slot (4) of the table plate (3), the table plate (3) either consisting
of one single plate or comprising multiple plates and the base plate (1) and the table plate

(3) being formed either from separate plates or from a single piece of material.

20 2. Die ejector according to claim 1, characterized in that the slide plate (14) has an

edge (26), which protrudes beyond the table plate (3).

3. Die gjector according to claim 1 or 2, the table plate (3) having an edge (28) which is
situated opposite to an edge or said edge (26) of the slide plate (14), characterized in
that the edge (28) of the table plate (3) has a wavy shape.

25 4. Die gjector according to any of claims 1 to 3, characterized in that at least two
needles (29) protrude into the slot (4) of the table plate (3) whose tips can be raised and

lowered in relation to the surface of the table plate (3).

5. Die ejector according to claim 4, characterized in that the needles (29) have an
oblong needle body and that the tips of the needles (29) are oriented perpendicularly or
30 diagonally to the table plate (3).




-two deflection rollers (9, 10), which are situated bel ow the base plate (1)
at opposite ends of the slot (2) of the base plate (1), 10 a drive belt
(11), which is wider than the slot (2) of the base plate (1) and is guided
around the two deflection rollers (9, 10), so that the drive belt (11)
seals the slot (2) of the base plate §1), a notor (12) to nove the drive
belt (11) back and forth, a slide (13), which is situated in the slot (2)
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2) of the base plate (1 Qrmng, a guide for the slide (13), an a slide
plate (1%9 l,dk-)%mr« ﬁnﬁ éo}» arishatlioy spzidhraising aaddowenng ofi theliny <1f3t331? nggeswhose
wi dt h iscggual to the wwdth of the slot (4) of the table plate (3), the
table plate (3) either consisting of one single plate or conprising
nmultiple plates and the base plate (1) and the table plate (3) being
formed either fromseparate plates or froma single piece of material. 20
2. Die ejector according to claiml, characterized in that the slide plate
(14) has an edge (26), which protrudes beyond the table plate (3). 3. D e
ej ector according to claiml or 2, the table plate (3) having an edge (28)
which is situated opposite to an edge or said edge (26) of the slide plate
(14), characterized in that the edge (28) of the table plate (3) has a
wavy shape. 25 4. Die ejector according to any of clainms 1 to 3,
characterized in that at |east two needles (29) protrude into the slot (4)
of the table plate (3) whose tips can be raised and |lowered in relation to
the surface of the table plate (3). 5. Die ejector according to claim4,
characterized in that the needles (29) have an oblong needl e body and t hat
the tips of the needles (29) are oriented perpendicularly or 3o diagonally
to the table plate (3). 9 6. Die ejector according to claim4 or 5,
characterized in that the needles (29) have a solid-state joint (30),
which allows said raising and | owering of the tips of the needles (29).



