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1 &=~ -+ Semconductor nounting apparatus with a Chip Gipper JH¥S
The i nvention concerns a sem conductor nounting apparatus with a chip
gri pper of the kind named in the preanble of Caiml. A
device of this kind, described as a "Pick-and-Place", is used as a
conponent of automated assenbly 5 machi nes called "D e Bonders" for
sem conduct or assenbly. It serves to nount the nunerous uniform
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forces too dbochip grippertran hosaised and lowergbn asnown way eithegfogetienvifh the entise deviceopon
produce t hgaht sdnfkid@e gRY&MEeNts of the chip gripper, different |ever
mechani snms were used which partly contained crank guides. Such guides are
di sadvant ageous for a preci se novenent sequence because of the
consi der abl Bktrkrﬁél? high défdnde sre €t O bssergblp ﬂevﬁchem' thAi3 dtindLBdr tHedfurther processing of the
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sits on thé Lver
in a cubvedcomts sachingod theiseqgnd location by ths\nhln @ripper hudcalieadypresipposes tieRccurdig er
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tendency to oscil]ation. One di sadvant a such ver - oper a

mechani sms 2§ demapded phagh °P‘Ffé§°’5’ﬁﬂ’°§‘d'aﬂlb’8!&hta1’f’€ lepigp R iertig T °E‘Wét°cﬂ‘fF‘H on the moved
along a fixyads. predeterm ned distance froma Iocatlon A to a location B.
Drive nechani sns are al so known with.-which the chip gripper is driven
by means of a toothed belt. The disadvantage here is the gr eat

i naccuracy Upfto pbwdi aulet tagradhiephagitemhiingsudysments of thachip gripper, differentfpwsct of t he
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t he transport of the chip™wth hig accurac¥ pl acement over any
di st ance. Precise movement sequence because of the consxderable lateral forces occuring on them and must be

correspondingly maintained. With another known mechanism the chip gripper sits on the end of a lever
which slews back and forth, ie, it moves in a curved motion according to the slewing deflections of the
25 lever which must be stopped in the final positions whereby there is a strong tendency to oscillation. One
disadvantage of such lever-operated mechanisms lies in that they only allow the transport of the chip
along a fixed, predetermined distance from a location A to a location B. Drive mechanisms are also
known with which the chip gripper is driven by means of a toothed belt. The disadvantage here is the
great inaccuracy of placing the chip on the substrate.
30 ' -
The object of the invention is to propose a semiconductor mounting apparatus which enables the
transport of the chip with high accuracy placement over any distance.

This object is solved in accordance with the invention through the characteristics of claims 1 and 5.
In the following, an embodiment of the invention is described in more detail based on the drawing.

35 Itisshownin: Fig.1,2 sectional presentations of a semiconductor mounting apparatus,
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This object is solved in accordance with the invention through the
characteristics of clains | and 5. In the foll owi ng, an enbodi nent
of the invention is described in nore detail based on the drawing. 35 It
is shown in: Fig. 1, 2 sectional presentaions of a sem conductor nounting
appar at us,

2 ) Fig. 3 fhe arran emengﬁ r@gnets in a stator
of a drive device, Fig3  thearmangement of magnqts i aipjor ofa flfive dsWiEs:j ¢ o
orientation of the cBigJ 4A,IB théreertidabérivhtation dfitle odilfid the stator pnawb different paitidns, and
Fig. 5 a voice co §Ot oI - o coil mot Figs. 1 and 2 show schematically two
sectional present atloﬁs of a sem coné’uctor nounti ng apparatus 5 wth a
chip gripper 1, whereby the sections lie in the yz or xz planes of a
cartesi an Eigsrlgind 3tshove jobematically two sectipnal presentations of  semigendusfor mewnting spparatus
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frame 5. For the precise acqui sition of the position of the slide 6,
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space 15 togetherc¥ithwmeakuring htadadengedoxthie kligeat 16 which is secured to the
slide 6. The stator 14 has nmagnets 17 arranged 20 along the y direction
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facing towards the interior spacé 15 is marked with N for “north pole” and S for “south pole”. The coil
part 16 has several electrical windings 18 (Fig. 4A) which, seen in z direction, are oblong. By means of
25  the frame 5, the coil part 16 is movable in z direction by a distance d of typically 3 cm. The drive force
effective in y direction is determined by the direction and strength of the magnetic field produced by the
magnets 17 in the interior space 15 of the stator 14 and by the direction and strength of the currents
which flow through the windings 18 in vertical z direction. The windings 18 are now formed longer than
the magnets 17 in z direction and in such a way that, with a movement of the coil part 16 by a distance d
30  in z direction, the geometry between the magnets 17 and the windings 18 determining the drive force
does not change. In operation, the drive force effecting the coil part 16 in y direction is therefore
independent of the z position of the coil part 16 or the slide 6. Fig. 4A shows the relative position of the
windings 18 to the magnets 17 when the coil part 16 is located in a z position z; at which the chip
gripper 1 just picks up a chip 4 from the wafer table 3. Fig. 4B shows the relative position of the
35  windings 18 to the magnets when the coil part 16 is located in a z position z;=z;+d in which the chip 4 is
lifted from the wafer table 3 and is transported in y direction.



25 the frane 5, the coil part 16 is novable in z direction by a distance d
of typically 3 .cm The drive.force effective iny direction is
determ ned by the direction and strength of the magnetic field produced by
t he magnets 17 in the interior space 15 of the stator 14 and by the
direction and strength of the currents 3 Which flow through the
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The semiconductor mounting apparatus serves to remove one chip 4 after the other from the wafer table
3 (Fig. 1) and place them onto the substrate 10.

30 With a preferred embodiment, the wafer table 3 (Fig. 1) is movable in one single horizontal direction,
namely the x direction. Even the device 9 for transporting the substrate 10 only allows the substrate 10
to be transported in x direction. The slide 6 takes over the transport of the chip 4 in y direction.
Advantageous is however the foreseen third drive device 11 which enables the movement of the frame S
and therefore also the slide 6 with the chip gripper 1 in x direction by some ten micrometres. The

35  transport arrangement 9 for the substrate moves the substrate 10 stepwise forwards in x direction by a
predetermined distance. Likewise,-the wafer table 3 is moved in x direction in order to supply the next



20 is foreseen as drive device 7. This nmotor has only one single w nding
18 whi ch, because of its abundant winding 18 in z direction, is
freely novable in z direction by the predeterm ned distance d. The voice
coil notor preferably has two E-shaped stators 14a, 14b separated in vy
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25  direction. This solution however has the disadvantage that the forces produced by the magnets 17 are
stronger with the same drive performance than with the solution where the windings 18 are formed

longer than the magnets 17.



hal f of the wafer, the wafer table can be turned by 180[err] and then the
second half of the wafer can be processed. This enables a
particul arly conpact construction of the sem conductor nounting apparatus

————

15 whiech is also designed for the processing of ers wthatarge

di aneter. The proposed drive devices sconbin u ”,Hllmﬂ,m ccuracy
of the chip on the substrate with greater fr ni mmtion of
the substrate. In particular, very narrow as well as very w e Substrates
can bPAFENIESBAMMSE, t hout difficulty at higher average cycle times. In
addition, the drive devices are largely mai nt enance free as the
stator and cpoil_part .do not touch. Furthernore, .neither the arrangenent for
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CLAI V5 1. Sem conductor nounting apparatus with a first drive
device (1) for Sesueondystorgouptingapppsatysaccesdingto Claim 1, chaypeterized in thag the stator G4 is|
direction, Viheiap&tyand thdbthe c6ill p4HAE6) prdjectd MtoSBGMERSH spae (18R sl ide (6) and

wher eby t he frame (5) 1s novable in vertical direction by neans of a
second drive, deyi ce (8 chatacterized in t . the first_drjve devjce
(7) conpri sgjs' ?elsnt"é)f] é‘%&‘{rw "ﬁ?%atﬁlﬁaaﬁﬁoé@gg Jg)%f}?lmgln‘a Zacrkfﬁﬁterffﬁ'? - Jf'ﬂ‘ff“e W'{Wn
el ectrical (16) compyisesiptriepst tvo@lectricd] atindings (18ai 18bpelectriqaliBjupplicdSmmudifierettentrge
slide (6) angubds@p®elip in vertical direction into the stator (14) and
t hat the w ndings (18? are formed oblong in vertical direction in such a
way that_the . onetry between the pagnets (17) and,the w ndings (18)
det er mi n’ng % heseH’r“'?°8§“°F°6P1? g aRParAtys acprdipgto Claim 1’5‘%?%%!‘& that the fiEst driye
part (16) byedcqpi7pBdoratednsebickicoiimoe. (d) in vertical direction. 10 2.
Sem conduct or nounting apparatus according.to Caim1, characterized in

that the stato _rSeﬁ'ﬂc%)lddc%r {nfS ting lajﬁpcapﬁ’lﬂ%gco%mg ttora&imttlb &a‘}%t&ﬁz‘a& ek th(iml fikst 81ji\%0t S

into its interior space .
device (7) has two separate stators (14a, 14b).

6.  Semiconductor mounting apparatus according to one of the Claims 1 to 5, further comprising a
20  wafer table (3) and a device (9) for transporting substrates (10), both being horizontally movable in a

single direction only.

7. Semiconductor mounting apparatus with a first drive device (7) for moving a slide (5) on a frame
(5) in a horizontal direction, whereby a chip gripper (1) is secured to the slide (6) and whereby the frame
(5) is movable in vertical direction by means of a second drive device (8), characterized in that the first

25 drive device (7) comprises a stator (14) with magnets (17) and a coil part (16) with electrical windings
(18), that the coil part (16) is secured to the slide (6) and projects into the stator (14) in vertical direction
and that the magnets (17) are formed longer than the windings (18) in vertical direction so that the
geometry between the magnets (17) and the windings (18) determining the drive force does not change
on movement of the coil part (16) by a predetermined distance (d) in vertical direction.

30 8. Semiconductor mounting apparatus according to Claim 6, characterized in that the stator (14) is

U-shaped and that the coil part (16) projects into its interior space (15).

9.  Semiconductor mounting apparatus according to one of the Claims 7 or 8, further comprising a



3. Sem conduct or nmounting apparatus according to Claim1l or
characterized in that the coil part (16) conprlses _/Leasr’fwo

el ectrical w ndings (18a, 18b) electrically supplle rom “‘h rgy
sources (20, 21). 15 4. Sem conduct or nounti ng amo %
]

Caim1l, characterized in that the first drigve S ?orned
as a voice coil notor. 5. Sem conduct or nDuntlng apparatus accordi ng
to Claim4, characterized in that the first drive device (7) has two

separat e st avaferalila @ andiadgyice (9) for trangportise sibstwatei(@)obotinbring Horigontgily ancrebls in a
accordi ng t osigiiedirktiddéanycl @i ms 1 to 5, further conprising a 20  wafer
table (3) and a device (9) for transporting substrates (10), both being

hori zontally novable in a single direction only. 7.

Sem conduct or nounting apparatus with a first drive device (7) for nmoving a
slide (6) on a frame (5) in a horizontal direction, whereby a chip
gripper (1) is secured to the slide (6) and whereby the frane (5) is

novabl e in vertical direction by neans of a second drive device (8),
characterized in that the first 25 drive device (7) conprises a stator
(14) with magnets (17) and a coil part (16) with electrical w ndings

(18), that the coil part (16) is secured to the slide (6) and projects into
the stator (14) in vertical direction and that the magnets (17) are
formed | onger than the windings (18) in vertical direction so that the
geonetry between the magnets (17) and the w ndings (18) determ ning the
drive force does not change on novenent of the coil part (16) by a
predet erm ned distance (d) in vertical direction. 30 8. Sem conduct or
nmounti ng apparatus according to Caim®6, characterized in that the stator
(14) is U-shaped and that the coil part (16) projects into its
interior space (15). 9. Sem conduct or nounting apparatus according to
one of the Clainms 7 or 8, further conprising a

6 wafer table (3) and a device (9) for transporting substrates (10), both
bei ng horizontally novable in a single direction only.



