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1 Sem - conductor mounting apparatus with a chip gripper travelli nmg'gnd
forth The invention relates to a sem -conductor nounting apparatus wt

chip gripper which is noveabl e back and forth between a first |ocation and
a second |l ocation-by nmeans -of a |ever 5 pechanism in order to lift a chip
froma chip carrier at the first locatioh and to lay the chip on a

substrate at,the second |ocation. Such an apparatus, described as a "pick
and p| ace" HHHRLARC e ap S WHR A Q1D STIPPET WAaYEN known as

a "di e bonder” i em'-_cnducor nti ng. I srv to nmount the nunerous
simlar chips of a wafer, which are |ocated next to _one another on a
carrier, onelhgfipveptionTelalgs to apygmirconductenmquating spparatay ish a chip gripnes whichdy f r ane.
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subsequent laying down o C i p gripper *can
| ower ed i n asehasvacomponeat of acmdiintug machine keowmastah"die tonddabincsemppaxiadters or on

its own relative tq the aratus. 15 Extrenzl i depands .are .made on
nount i ng apdﬁ?"&ﬁﬁgsqufﬁ&&%‘f‘vg%‘? TEBFORS,¥ M@ﬁ%@e?ﬁ\%ﬁﬁm&?@{eﬂé‘e nt ed
chi ps (cont agk afidhed on blagrrie) of@ itk abiser b W isibsirdte, ! fBEexdinp®, PRBEERAd frithe Chi ps
must be accurately positioned on_ the substrate, which requires a . |

cor r esponti rfgoydindiad it sactupick gndiplage moKoesp dhsnbrierdelit Powhish theshipcarsier ishe

chi p gri pperiecatdduakbsSirailDeasitki MpeR sdid BrsPloBitioR hd ReQbsidte is also advanced in

order to make available a new substrate location at the second location. For lifting up and

subsequent laying down of the chips, the chip gripper can be raised and lowered in a known
manner, either together with the whole apparatus or on its own relative to the apparatus.

15 :
Extremely high demands are made on mounting apparatus of this type. For the further processing
of the mounted chips (contacting of the integrated circuit in the wire bonder), the chips must be
accurately positioned on the substrate, which requires a correspondingly accurate arrival at the
second location by means of the chip gripper, and also necessitates the previous precise

20 transporting to the first location for lifting up the chip. On the other hand, high speeds and short
cycle times of the movement sequences are required, which cause correspondingly high

accelerations and inertial forces to occur on the parts moved.

Up until now different lever mechanisms have been used to produce the alternating movements of
25 the chip gripper, which sometimes include guide slots (for example, in the manner of the known
maltese transmission arrangement). Such slots are disadvantageous for achieving precise
movement because of the considerable shearing forces occurring with them, and have to be
serviced accordingly. With another known mechanism, the chip gripper is seated at the end of a
lever pivoting back and forth, that is to say it performs a curve-shaped movement corresponding
30 to the swinging displacements of the lever, which must always be stopped in the end positions,
wherein there is a strong tendency for vibration. With the known arrangements it is therefore

difficult to satisfy the demands existing in practice with respect to accuracy as well as to speed.
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P 10 driven in alternating pivoting directions between two end positions, in which it is directed towards
one or the other end position. A second pivoted lever is mounted on the end of the first pivoted
lever. It is driven the opposite way around with respect to the direction of pivoting of the first
pivoted lever, and with a certain gear ratio with respect to the pivoting movement thereof: at its
end it is connected to the chip gripper. Said gear ratio, as well as the lengths of the two pivoted

15 levers are matched to each other in a particular manner, that is to say that in the two end positions
of the first pivoted lever, the two pivoted levers are in an extended position with respect to one

another and the chip gripper has arrived over one or the other location.

Such matching is produced when, respectively:
20 n=360°’®; hl/h2=n1; hi+h2 =S,
wherein: n = gear ratio
@ = pivoting range of the first pivoted lever between the end positions
h1 = length of the first pivoted lever
b2 = length of the second pivoted lever
25 S = distance between the pivoting axis of the first pivoted lever and the first or the
second location

As can be seen (also with reference to concrete examples described later on), different
embodiments with different, matched pivoting ranges, gear ratios and lever proportions are

30 possible. With respect to the object of the invention, with this type of lever mechanism, of
primary importance is the condition that at the end of each movement cycle the chip gripper
always reaches its end position (that is to say the first or the second location) in the direction of

the extended pivoted lever, that is to say the movement components at right-angles to the



but along with this al so nake possible rapid back and forth novenents, that
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10 A particularly simple and advantageous embodiment of the mvention is produced where the

pivoting range @ = 180°, the gear ratio n = 2, and the lever proportions h1/b2 = 1. A lever
mechanism with these parameters is known per se as a so-called straight-line mechanism, which
means that 2 body moved by it - in this case the chip gripper - moves in a straight line.

15 As described hereinabove, the apparatus according to the invention can, in principle, also be
produced using other parameters (even with values of n which are not integer numbers).
Particular further configurations of the apparatus according to the invention defined in claim 1 are
described in the dependent clairs.

20 The invention will be described in more detail hereinafter with the aid of embodiments with

reference to the drawings.

Fig. 1 is a simplified diagram of the view from the side of a first embodiment of the
semi-conductor mounting apparatus according to the invention,

25 Fig.2 is the plan view of the apparatus according to Fig. 1 (wafer and substrate

omitted),

Figs. 3and 4 are timing diagrams of the apparatus according to Figs. 1 and 2,

Fig. 5 shows a plan view of a further embodiment, and

Fig. 6 shows delimiter means.

30
The semi-conductor mounting apparatus according to Figs. 1 and 2 is a component of a mounting
machine called a "die bonder”, not shown in more detail and known per se. Its purpose is, by
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10 subsequent laying down of the chip 30, the chip gripper 20 (a component of a so-called bonding

head) can be moveable up and down relative to the pick and place apparatus, as shown
schematically in Fig. 1 by means of arrows, but the apparatus can also be configured to be
moveable vertically as a whole (seen in Fig. 1).

15 The pick and place apparatus according to Figs. 1 and 2 comprises a first pivoted lever 10 which
sits on a shaft 4. The shaft 4 is hold centrally between locations A and B (bearing 3, Fig. 2), that
is to say, the pivoting axis of the lever 10 is at the same distance S from A and from B. A second
pivoted lever 12 is mounted by means of a shaft 14 at the end of the first pivoted lever. The end
of the second lever is in turn connected by means of an axle 16 to a slide 18. This carries the chip

20 gripper 20 and slides along a linear guide 19 which extends between A and B.

A stationary rotary actuator, for example, composed of a motor 1 and toothed belt mechanism 2
(shown only in Fig. 2) drives the first lever 10 by means of the shaft 4 with an alternating
direction of pivoting. The lever 10 thus sweeps a pivoting range @ between two end positions Ea,
25 Eb, in each of which respectively it faces towards on the one hand location A and on the other
band, location B. In Fig. 1 the end positions of the pivoted lever and of the chip gripper are
shown in dashed lines, and an intermediate position (with the pivoting angle @1 of the lever 10) is
shown, on the other hand, in solid lines. The end positions Ea and Eb of the first angled lever 10
are determined and maintained by appropriate drive control of the motor 1.
30
The second pivoted lever 12 is not carried along "passively” by the first lever 10, but instead is
subject to being driven with a predetermined gear ratio relative to the first lever 10 and in the
opposite direction to the direction of pivoting of the first lever 10. In accordance with the
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lever 10 is always twice the angle of pivoting 1 of the lever 10. It is also important that the
10 levers 10 and 12 have the same length hl and h2 and the sum of the two lever lengths hl + h2
equals the distance S. In this way the gear ratio n and the lever lengths h1, b2, corresponding to
the proportions described hereinabove, are matched to the pivoting range & = 180°. As a result
of this, in each end position Ea and Eb of the first pivoted lever 10, the two pivoted levers 10 and
12 are in an extended position with respect to one another, and the chip gripper 20 is located over

15 either location A or the other location B.

The lever mechanism according to Figs. 1 and 2 has the properties of a straight-line mechanism,
that is to say the end of the second pivoted lever 12 (axle 16) moves in a straight line G. This
means that no shearing forces or moments are exerted by the slide 18 on the linear guide 19. This

20 guide and the articulated connection between the slide 18 and the lever 12 essentially have only
the function of maintaining the orientation of the chip gripper during its displacement (when there
is a rigid connection between the lever 12 and the chip gripper 20 the latter is turned together
with the transported chip 30 respectively by 180° - with respect to the planes of the chip carrier
32 and the substrate 38). As can easily be seen from Fig. 1, the chip gripper arrives with a high

25 degree of accuracy over locations A or B by virtue of the extended positions of the two pivoted
levers, in that their longitudinal axes, that is to say the axes 4, 14 and 16 lie on the straight line
G. In these extended positions the arrangement has a high degree of rigidity. In this way,
essential conditions for precise lifting of the chip 30 from the chip carrier and the accurate
mounting thereof on the substrate are satisfied.

30 |
Fig. 3 shows the characteristic over time of the path s, the speed v and the acceleration a at the
end of the second pivoted lever (axle 16) during a cycle of movement from A to B, or vice-versa,

with the idealised assumption that the pivot angle @1 varies linearly with time t. As can be seen,
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in Fig. 1), perpendicular and the levers move in corresponding horizontal planes which lie parallel to the

planes of the chip carrier and the substrate. The chip gripper can then be rigidly connected to the
end of the second pivoted lever, and a longitudinal guide (corresponding to the linear guide 19 in
Figs. 1 and 2) is then in principle not required. Concerning the orientation of the chip carrier on
the wafer table it must, however, be taken into account that the chips are rotated by 180° in their

15 planes along the path from A to B. With such variations of embodiments, it can also be
advantageous to provide end stops for the vertical and lateral position of the chip gripper (and of
the second pivot lever).

In Fig. 5 there is shown in plan view a further example of a semi-conductor mounting apparatus
20 according to the invention, with pivoted levers 10’ and 12' arranged to be horizontally pivotable,

and parameters changed compared to the example according to Figs. 1 and 2. With this

configuration, the range of pivoting ®" is 120°, correspondingly the gear ratio n = 3, and the

ratio of the lever lengths h1/h2 = 2; the sum of h1 + h2 of the levers of different lengths is

again equal to the distance S between the axle 4 of the first pivoted lever 10' and the location A
25 or the location B.

The axle 4' of the first pivoted lever 10' is mounted on the central perpendicular M between A
and B such that in the end positions Ea and Eb the lever 10', and the second pivoted lever 12' in
the extended position with respect to it, face the location A or B. The chip gripper 20', here

30 rigidly connected to the end of the second lever 12', is then located over the location A or B. The
alternating pivoting drive (not shown) of the lever 10’ can then be configured in an analogous
manner to that according to Fig. 2, wherein, however, the pivoting range is, as described, only
120°. The end positions Ea and Eb are again determined by appropriate controlling of the drive



}5 The pick and pl ace apparatus according to Figs. 1 and 2 conprises a
first pivoted |ever 10 which sits on a shaft 4. The shaft 4 is hold
centrally between | ocations A and B (bearing 3, Fig. 2), that is to say,
the pivoting axis of the lever 10 is at $he sane distance S fromA and from
B. A second pivoted lever 12 is nounted by nmeans of a shaft 14 at the end

of the {1 Stnfib Ol Rk eRe: whif 18BSaBbnd fE 2068 Hhel1 bl hifoBihed

connect ed by neans an axle 16 (¢ Ide 18. "Thnis carries t chip 20
gri pper 20 awiktekT iagain sexvesifor coupledhdrive in the 9pposite dirrction of tecsachnd ipivioted deverdl 22nd

B. A stationgt t. f £ d, of. d

oot hed bel {40 gt el s Rflcreg o€ HES o SROERITES off i plBBESr 00

by means of 1/Beastfahd wieel\s't Thexeforl, theranglé ofyvating @2 lof the levér 1B’ velitva tp thd leeer

| ever 10 thus sweeps a pivoting rang,e [err] between two end positions Ea,
|ﬂEFFI

25 Eb, in ealdhsHw tirges Shecangle Of Divetingref A teileNrg 1¥s on t he one hand

| ocation A and on the other hand, location B. In Fig. 1 the end positions

of the pivoted |ever and of the chi gri pper are shown in dashed |ines, and
an inter n'ediEﬂcbcmpﬂmoémtqiiaﬂphef&Webnm@eaﬂtglf@n{éth?-ﬂmwﬁf#@SImbr 10)

I's shown, o Q@o E% liqd:hines, The e L -ﬂ&?bof
the first a%%re rﬁ%\?rggpo %{{' ¥?%@%&%ﬁ%&ﬁang“n%?ﬁt%&%%{/ﬁggﬁopr| a (taoE
dri ve cont r dta,abd slsetherdisplacefbent86f thérwaferwbla 34 pinstotamhlly de ericritdied 2 shown athe | ed
al ong "passivel y" E{é %he first lever 10, but instead is subject to being
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in the opposite direction to the direction of pivoting of the first |ever
10. In accordance with th '
e parameters descrﬁ)ed hereinabove thus also satisfy the extended position criteria for the two
pivoted levers in the end positions Ea and Eb with this variant. In this case the chip gripper 20"
does not move in a straight line between A and B, but instead in a curved path T. The end
15 positions Ea and Eb in A and B are tangential to this path T, which means that in this case too,
when the chip gripper arrives at A or B, the movement components at right-angles to Ea and Eb
disappear. The arrangement described hereinabove thus has similar advantageous properties to

the example previously described.

20 The construction of the pick and place apparatus with the two pivot levers 10* and 12’ further
allows the use of delimiters which guide the movement of the chip gripper 20 in the end positions
Ea and Eb and thus efficiently prevent the swinging of the pivot lever 12’ and the chip gripper 20
at their quick stops. Fig. 6 shows the pivot lever 12’ in a position shortly before it reaches its end
position Eb. The pivot lever 12’ has a T-shaped end 41 with two end faces 41a and 41b. The

25 center of the chip gripper 20 moves along the dashed line 42. The end faces 41a and 41b move
along the curves 43a and 43b, respectively. The pick and place apparatus has delimiter means 44
arranged laterally to the direction of movement of the chip gripper 20. The faces 44a and 44b of
the delimiter means 44 are adapted to the curves 43a and 43b, respectively, so that the faces 41a
and 41b of the pivot lever 12’ slide along the faces 44a and 44b of the delimiter means 44.

30
In the embodiment according to fig. 1 and 2 delimiter means could replace the linear guide 19.
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can easily be seen fromFig. 1, the chip gripper arrives with a high 25

degree of acquracy, over locations A or B %?vi rtue of the extended

positions of lthe t3UBERIRGRJuquatiug apparatys Witha chip, gripper Q) Whigh isovesblesack aht
is to say thgomxehwebn alitstadeatichGAD i ﬂécdnb@ocﬁﬁdnghgw mH.n?%f Fevd ,tilh.
egree o n'this

ext ended positions_ the arrangenent has a high %re. rigidity.

way, essents SFdeE hift # Fhip G0} pm gchipicamier (32} sty first logationcand to BY tiferchipanie chi p
carrier and tsume ¢38)at e FosHAlIbA8or £08isQ b I isfiged.
30 Fig. 3 shows thgss():har%ctp[ ilst I C ’g@ér t mayz) t he patlﬁjeg,(ﬁ? ﬁgﬁ@%e%ﬂeﬁonand
t he accel er ataishaft ) mounteteequidistantly hetweeen dredirst Igsation (A) atdothe secomkdbentid B |B) fandii g

Rssunpt i on t Py ok Oivbihe e Blond b enk B bl 5 e Pt Bt potedar
be seen, aev_er (10) is directed towards one (A) or the other location (B);
10 and by a second pivoted lever (12) seated on the end of the first pivoted lever (10) and
driven the opposite way around with respect to the direction of pivoting thereof and with a
predetermined gear ratio (n) with respect to the pivoting movement thereof, and which at its end
is connected to the chip gripper (20);
wherein said gear ratio (n) and the lengths (h1, h2) of the two pivoted levers (10, 12) are
15 matched to each other such that in the two end positions (Ea, Eb) of the first pivoted lever (10},
the two pivoted levers (10, 12) are in an extended position with respect to one another and the
chip gripper (20) bas arrived over one (A) or the other location (B).

2. Semi-conductor mounting means according to claim 1, characterised in that the two
20 pivoted levers (10, 12) pivot in planes which are perpendicular to the substrate (38).

3. Semi-conductor mounting apparatus according to claim 1 or 2, characterised in that the

range of pivoting (@) between the end positions (Ea, Eb) of the first pivoted lever (10) equals

180°, the gear ratio (n) between the two pivoted levers (10, 12) equals 2, and the ratio of lengths
25 (hl, h2) of the two pivoted levers (10, 12) equals 1.

4, Semi-conductor mounting means according to claim 2, characterised in that on the end of
the second pivoted lever (12) there is coupled a slide (18) which can be displaced along a guide
member (19) and carries the chip gripper (20).

30
5. Semi-conductor mounting means according to claim 1, characterised in that the two
pivoted levers (10°, 12') pivot in planes which lie parallel to the substrate (38).

THIS SHEET HAS BEEN
e REPLACED

I




with the | ever nmechanismaccording to Figs. 1 and 2, §heett ree values s, v
and a vary according to harnonic functions. Wth the Gedent
however, sudden starting and stopping of the drive, ,HEH i g. 31is
not realistic. The di agram accordi ng to, ig. 4 shows g
characteristic of s, v and a in practical conditions with "gentle"

et on 00 SRRl bl LS it R b SR AR R
| evers 10 andngt2d) B&We@tm:@dlpﬂsxmﬂiaﬁb)dtﬁeﬁmtplﬁélatle\te‘ﬁ(mﬂ)@]ﬁﬂs 120° the gear

er pendi cul ar t e chjp carrier 32 d to the_substrate 38.
gnbgdl ment s ’é?‘e&? h‘ﬁg’e ‘t"g WO DINO \Hﬁﬁsé%}iﬁm@ﬁ t%%@'&ﬁ‘i’fr}@gﬁ%l@s hGXOft he

levers are I} RRpMRAIIGIAN0218H bqugishevers move in corresponding horizontal
pl anes which lie parallel to the pl anes of the chip carrier and the

substrate.5 The chip grl pper can then be ri gl dIy connected to the end of the

second pi voted | eygh r?ﬁ&o?mbmﬁﬂ% r ofe]y Qhel | i near
guide 19 in ‘IF;I gs. 1 an I's then In prl ﬁaﬂr:lgt&@ng rg%g'%%o ni ng

t he ori ent atgripperd20’) hmgaﬂﬂ@nmlwmemﬂwﬂtmmmmaﬂﬂweanﬁust, however, be
taken into account that the chips are rotated by 180 in their 15 pl anes
along the path fromA to B. Wth such variations of enbodinents, it can

al so be advant ag@mommm@mmmﬂgwcmmmmmdmm

position of th an f. the se ond | ever

Phere o Onaniions . 10 ohlier i 4 tor s amsipt anor vt 12k o axviied Biesaif e ng
appar at us 2Qireeva of indgerhent bftthe ¢hip, g—q,?em ., Wth pivoted |evers 10' and 12
arranged to be horizontally pivotable, and paraneters changed conpared to

t he exanple according to Figs. 1 and 2. Wth this
9. Semi-conductor mounting means according to claim 1, 2, 5 or 6, characterised in that the

second pivoted lever (12) is seated on a shaft (14) upon which a toothed wheel (7) is seated,
15 which is driven by a toothed wheel (5) fixed on and coaxial to the drive shaft (4) via a toothed
belt (6) or an intermediate wheel mounted on the first pivoted lever (10).
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configuration, the range of pivoting [err]" is 120[err], correspondingly
the gear ratio n = 3, and the ratio of the lever lengths hl/h2 = 2; the sum
of hl + h2 of the levers of different lengths is again equal to the

di stance S between the axle 4" of the first pivoted |lever 10° and the

| ocation A 25 or the location B. The axle 4" of the first pivoted |ever 10
is mounted on the central perpendicular Mbetween A and B such that in the
end positions Ea and Eb the lever 10', and the second pivoted | ever 12' in
t he extended position with respect to i, face the location A or B. The
chip gripper 20', here 30 rigidly connected to the end of the second | ever
12', is then located over the |ocation A or B. The alternating pivoting

drive (not sisrM)-CONDIRETOR WMOUNTING apRARATES WO | JUriete | GrEp@Ral ogous

manner to that according .LING WACKE At PONFYEr. [he prvoting range
is, as described, only 126 d Eb are again

determ ned by appropriate controlling of the drive 7 nmotor. A toothed
belt 6' which | oops around the stationary toothed wheel 5 and the toothed
wheel 7' agaiABSIBALds for coupled drive in the opposite direction of the
second pivoted |ever 12'. Said toothed wheel 7' is connected via the shaft
14' to the lever 12', and its nunber of teeth is 1/3 that of the wheel 5'.
Ther ef ore, t He"pigkeind-phice pipparatusn of thie typt Basaf firstipivoted\ever (D) drivendh altegnating t he

lever directions of pivoting, the drive shaft (4) of which is mounted centrally between a first location
5 (A) and a second location (B). In the end positions (Ea, Eb), which delimit the pivoting range

(®), the pivoted lever (1) always faces towards one location (A) or the other location (B). A
second pivoted lever (12) is mounted at the end of the first lever (10) and driven in the opposite
direction thereto and with a predetermined gear ratio (n) thereto, for example, resulting from a
fixed toothed wheel (5) by means of a toothed belt (6) and a further toothed wheel (7). The chip
10 gripper (20) is connected to the end of the second lever (12). The gear ratio (n) and the lengths
(h1, h2) of the two levers (10, 12) are matched to each other such that in both end positions (Ea,
Eb), the two levers are in an extended position with respect to one another and the chip gripper
(20) is over the one location (A) or the other location (B). The pivot planes of the levers (10, 12)
can be perpendicular or parallel to the planes of the chip carrier (32) and/or of the substrate (38)
15 upon which the chips (30) are mounted.

(Fig. 1)



5 10" is always three tinmes the angle of pivoting [err]1 of the |lever 10'.
Each chip 30 undergoes a rotation of 120[err] along the path fromA to B.
The wafer 35 nust therefore correspondingly be orientated with the edges of
the chip parallel and perpendicular to Ea, and al so the displacenents of
the wafer table 34 nust naturally be orientated as shown by the 10 arrows
in Fig. 5. The paraneters descri bed herei nabove thus al so satisfy the
extended position criteria for the tvwﬁiﬁvoted | evers in the end positions
Ea and Eb with this variant. In this case the chip gripper 20" does not
nove in a straight |ine between nd B, but instead in a curved path T.
The end 15 positions Ea and Eb iﬁgi I B are tangential to this path T,

whi ch means that in this case too,
the rovenment conponents at right-
arrangenent descri bed her 3%
to the exanpl e previously;
pl ace apparatus with the

epcOhe chip gripper arrives at A or B,
€6 to Ea and Eb di sappear. The
S
2

has sim | ar advantage préperties
) The construction of e pi £k and
R/ tgLJ er<<40' and 12' further Iﬁﬁoms—qpe
rent of the chip gripperf20 fn the
end positions Ea and Ep an ently prevent the 4ol pf the
pivot lever 12' and the\ch p gl i pper ¥D at their q i ck st ST':qg. 6 sjhows

the pivot |ever 12' /n a‘“,CIf Nshortly befor r eaches\ H-s-erd
position Eb. Thd p-vot\D 2 %zgégahv T- shaped 41 wit 5’6? gces
41a and 41b. THE 25 &§nt 9 591§ gri pper ves al ( g,g hed
line 42. The epl {gpces -|,..W¢§g move al ong t curve 3dlahd 4 ,

respectivel y,/ Th@yi ql. evappar at us has de gns| 44
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arranged laterally to the direction of novenent of the chip gripper 20. The
faces 44a and 44b of the delimter neans 44 are adapted to the curves 43a
and 43b, respectively, so that the faces 4la and 41b of the pivot |ever 12
slide along the faces 44a and 44b of the delimter nmeans 44. 30 In the
enbodi ment according to fig. 1 and 2 delimter neans could replace the

| i near gui de 19. 8 The advantages gf,za pick and place apparatus with two
pi vot |evers versus a pick and place apparatus with a single pivot |ever

are in particular th { he opping of the chip gripgar 20 pn the end
positions Ea or Eb c%ﬁiﬁr oved by the use of delﬁ r%ans and that
during the pivoting ht” smal | er y6entrifugal forte ggho up because of
the shorter lengths of the |ever ar whi ch al so results in reduced gpwer
consunption of the drive. 2
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1. An apparatus for placing a sem conductor chip on a substrate,
conprising: a first pivoted |ever seated at one end on a first shaft, the
first shaft nounted equidistantly between a first |ocation and a second

| ocation, the first pivoted | ever having a second shaft seated at another
end; a drive for pivoting the first pivoted lever in alternating pivoting
directions through an angle of pivoting between a first end position in
which the first pivoted lever is directed toward the first location and a
second end position in which the first |voted | ever is directed toward the
second | ocation; a second pivoted | eve 3seat ed at one end on the second
shaft; a seniconductor chip gripper coupled to another end of the second
pivoted lever; and a drive nechanismfor rotating the second pivoted | ever
in an opposite pivoting direction with respect to the first pivoted |ever
and such that in the first and second end position of the first pivoted

| ever the first and second pi voted |l ever are in an extended position with
respect to each other. 2. An apparatus according to claiml1, wherein the
drive nechanlsnlconprlses a fixed first toothed wheel coaxial to the first
shaft; a second wheel coaxial to the second shaft and fitted to the
second pi vot ed | £¥l d a toothed belt |ooped around and engagi ng the
first and second todthed wheel. 3. An apparatus according to claiml,
wherein the drive nmechani smconpri ses:
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a fixed first toothed wheel coaxial to the first sfa i&kﬁ?ﬁﬁ* PrghE plo hed

‘wheel coaxial to the second shaft and fitted to th Lo bver ;
and an internedi ate toot hed wheel nounted on the filrgt pivoted |evgr}and
gngagi ng the first and second toothed wheel. 4. Ay dpbaliit 280acéol di ng
to one of the clains 1 to 3, wherein th® angle of pivoting of the {itst

pi voted | ever between the first and the second end{posSition equal s
180[err]. 5. An apparatus according to one of tHe clains 2 .tg 4. erein
the gearCEAIM® of the first toothed wheel and the second toothed wheel

equal s 2. 10 6. An apparatus according to one of the clains 1 to 5,

wherei n tihe fimaplﬁﬁ&usw&hﬁ?a@émﬁoﬁMrmmhbebmm@,domgismgamd pi vot
in planes which are perpendicular to té}g sg?str?jte, and wherein the
appar at u$ first piKeted deses seated atpne engd on & first shaftythedist shalt gnounted equidistangier |
and a gui r‘%ﬁr UL L Sle dhag e St
and the s?gg%n 035{%9%%. 7. @&ckﬁ@%ﬂéﬁ}gt us ag@%%e}hﬁé&%?gg g#%ﬁ#g&gfsk%,ktr
wher ei n tskadedebanatheriendpf the first toothed wheel and the second toothed

\9’? e\iL e re g :’éﬁc}:?\ﬁ bf g}vgfm%ﬁge @xggﬁikggeﬁiev%% ?xg)glgeinqgtiﬁgopi%g&ng Iilrgéh%ng lﬂ?rio@h %n taxgmglg o? '
pivoting between a first end position in which the first pivoted lever is directed toward the first
location and a second end position in which the first pivoted lever is directed toward the second
location;

a second pivioted lever seated at one end on the second shaft;

a semiconductor chip gripper coupled to another end of the second pivoted lever;and

a drive mechanism for rotating the second pivoted lever in an opposite pivoting direction with
respect to the first pivoted lever and such that in the first and second end position of the first

.pivoted lever the first and second pivoted lever are in an extended position with respect to each

other.

2. . Anapparatus according to claim 1, wherein the drive mechanism comprises:

a fixed first toothed wheel coaxial to the first shaft;

a second toothed wheel coaxial to the second shaft and fitted to the second pivoted lever; and
a toothed belt Iooped around and engaging the first and second toothed wheel.

3. An apparatus according to claim 1, wherein the drive mechanism conil;rises:

a fixed first toothed wheel coaxijal to the first shaft;

a second toothed wheel coaxial to the second shaft and fitted to the second pivoted lever; and
an intermediate toothed wheel mounted on the first pivoted lever and engaging the first and

second toothed wheel.

4. An apparatus according to one of the claims 1 to 3, wherein the angle of pivoting of the first
pivoted lever between the first and the second end position equals 180°.

5. An apparatus according to one of the claims 2 to 4, wherein the gear ratio of the first

toothed wheel and the second toothed wheel equals 2.
AE AR 5F —32

6%l -

R A | [ AMENDED SHEET

|



D . An
pf t he

pi voted | ever pivot in planes which are parall el
*apparatus according to claim7 or 8, wherein'the

>0 35 350

first pivoted | ever between the first and the sec hual s
2120[ err]. 10. An appar atus according to one of wherein
the chip gripper is rigidly connected t16 the end ¢f the second pivofed

| ever. 11. An apparatus agccordin ne Fein _at
the end éositm@?&mfrﬁ% ot mep e ﬁ}%éméi&%ave*ﬁr% segend pivpladged

lat eral | YejePhidtandbdiEichSih £ prPAERBRheOvhich GréptirPeriitdIRAb the substrate, and

wherein the apparatus further comprises a slide, the slide carrying the chip gripper, and a guide
member for guiding the slide back and forth between the first and the second location.

7. An apparatus according to claim 2 or 3, wherein the gear ratio of the first toothed wheel
and the second toothed wheel equals 3.

8. An apparatus according to one of the claims 1 to 3 or 7, wherein the first and second
pivoted lever pivot in planes which are parallel to the substrate.

N~ -9 An apparatus according to clann 7 or 8, wherein the angle of pivoting of the first pivofed

lever between the first and the second end position equals 120°.

10.  Anapparatus according to one of the claims 7 to 9, wherein the chip gripper is rigidly
connected to the end of the second pivoted lever. -

11.  Anapparatus according to one of the claims 8 - 10, wherein at the end positions delimiter

means for the second pivoted lever are arranged laterally to the direction of movement of the chip
gripper.
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