
WO 2008/030200 PCT/SG2007/000302  GRIPPER WITH THREE
JAWS FORMING TWO CLAMPS Technical Field [0001] The
invention concerns a gripper designed for either
pulling a strip of material out from a first  magazine
and for transporting the strip along a predetermined
direction either for transporting a strip 5 along a
predetermined direction and pushing the strip into a
second magazine.  Background of the invention [0002]
On wireing semiconductor chips to a substrate on a
wire bonder one substrate after the other is  taken
out from an input magazine, transported along a
predetermined direction to a wire bonding station
where the wire bonds are made and then transported to
an output magazine. The transport system 10 comprises
a number of different elements for performing the
different tasks, namely a pull mechanism, a  movable
gripper and a push mechanism. The pull mechanism pulls
the substrate out of an input magazine  and presents
it to the gripper. The gripper transports the
substrate first to the wire bonding station and  then
passes it to the push mechanism. The push mechanism
pushes the substrate into an output magazine.  Short
description of the invention 15 [0003] The object of
the invention is to develop a transport system
providing high functionality at low  costs. [0004] The
transport system according to the invention comprises
two grippers wherein the first  gripper includes a
pull mechanism and wherein the second gripper includes
a push mechanism. The first  gripper is a puller
gripper adapted to pull the strip out of the input
magazine and transport it to the 20 bonding area of
the wire bonder. The second gripper is an ejector
gripper adapted to transport the strip  from the
bonding area to the output magazine and to push it
into the output magazine. The first gripper  comprises
a first lever having a first jaw attached to a front
end of the first lever, a second lever having a
second jaw attached to a front end of the second
lever, a third lever having a third jaw attached to a
front  end of the third lever, wherein the first jaw
and the second jaw form a first clamp and wherein the
first 25 jaw and the third jaw form a second clamp, a
motor, and means for transforming a rotation of the
motor  into rotations of the three levers such that in
a first position of the motor both clamps are open,
that in a  second position of the motor the first
clamp is closed and the second clamp is open and that
in a third  position of the motor the first clamp is
open and the second clamp is closed. The second
gripper  comprises a first lever having a first jaw
attached to a front end of the first lever, a second
lever having a 30 tucker attached to a front end of
the second lever, a third lever having a second jaw
attached to a front  end of the third lever, wherein
the first jaw and the second jaw form a clamp, a
motor, and means for  transforming a rotation of the
motor into rotations of the three levers such that in
a first position of the  motor the clamp is open and
the tucker in a raised position, that in a second
position of the motor the  



clamp is closed and the tucker in a raised position
and that in a third position of the motor the clamp is
WO 2008/030200 PCT/SG2007/000302  2  open and the
tucker in a lowered position. Short description of
the, figures [0005] 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
5 description, serve to explain the principles and
implementations of the invention. The figures are not
to  scale. In the drawings: Fig. 1 shows a transport
system comprising two grippers in accordance with the
invention,  Figs. 2, 3 show a first embodiment of a
gripper according to the invention, Figs. 4, 5 show
details of the gripper, and 10 Fig. 6 shows a second
embodiment of a gripper according to the invention
Detailed description of the invention [0006] Fig. 1
shows a part of a wire bonder. The directions of a
Cartesian coordinate system are  designated with x, y
and z. The wire bonder comprises a transport system
for taking a strip 1 out of a first  15 or input
magazine 2, transporting it to a bonding area 3 of a
bonding station (not shown) where the semiconductor
chips 4 attached to the strip 1 are wired with the
strip 1 and for transporting the strip 1 to  a second
or output magazine 5. The transport system comprises
two grippers 6 and 7 bearing on a guide  rail 8 that
runs in the x-direction. Each of the grippers 6, 7
contains an electrical coil 9 or 10 protruding  into a
stationary arranged stator 11. The coil 9 and the
stator 11 form a first linear motor and the coil 10
20 and the stator 11 form a second linear motor.
[0007] The first gripper 6 is capable of performing
two functions, namely to pull out the strip 1 from
the input magazine 2 and to transport the strip 1 to
the bonding area 3. It is therefore called puller
gripper. The second gripper 7 is also capable of
performing two functions, namely to transport the
strip 1  from the bonding area 3 till the output
magazine 5 (so that the strip 1 is in front of the
magazine 5) and to 25 push or eject the strip 1 into
the output magazine 5. It is therefore called an
ejector gripper. Each gripper  comprises a clamp for
clamping the strip 1 during the transport. The puller
gripper 6 comprises three  jaws, the ejector gripper 7
comprises two jaws and an ejector. However, both
grippers 6, 7 comprise the  same mechanism for
actuating the three jaws or the two jaws and the
ejector, respectively. A control unit  (not shown)
controls the movements and operation of each gripper.
30 [0008] A gripper according to a first embodiment of
the invention, namely a gripper for use as puller
gripper, is now illustrated in detail with the aid of
figs. 2 to 5. Fig. 2 shows a perspective front view of
the gripper. Fig. 3 shows a schematic plan view of the
backside of the gripper. Figs. 4 and 5 show details  



of the mechanism for actuating the first jaw 12. While
most parts of the gripper are visible in figs. 2 and
WO 2008/030200 PCT/SG2007/000302  3 3, some parts are
only visible in figs. 4 and 5. The gripper comprises
three jaws 12, 13 and 14. The first  jaw 12 is a long
jaw that lies opposite to both the second jaw 13 and
the third jaw 14. The first jaw 12  and the second jaw
13 form a first clamp for clamping the strip 1 during
the transport phases. The first  jaw 12 and the third
jaw 14 form a second clamp for pulling the strip 1 out
of the input magazine 2 (Fig. 5 1). Each of the three
jaws 12 to 14 may take one of two positions, either a
lowered position or a raised  position. The gripper
may then take three different states as follows: State
1: The first jaw 12 is in a lowered position, the
second jaw 13 and the third jaw 14 are in a raised
position. In this state the gripper can move back and
forth between the input magazine 2 and the  bonding
area 3 without touching the strip 1. 10 State 2: The
first jaw 12 is in a raised position, the second jaw
13 is in a lowered position and the third  jaw 14 is
in the raised position. The first clamp therefore
clamps the strip 1 if present. The  second clamp is
open and would not clamp the strip 1 if present. State
3: The first jaw 12 is in the raised position, the
second jaw 13 is in the raised position and the third
jaw 14 is in the lowered position. The first clamp is
open and would not clamp the strip 1 if 15 present.
The second clamp is closed and clamps the strip 1.  lg
[00091 In state 1 both clamps are open. The gripper
works in a complementary fashion in that in states  2
and 3 one clamp is closed while the other clamp is
open. According to the invention the gripper
comprises only one drive for changing between the
three states: The gripper comprises a single motor,
preferably a stepper motor, and means for transforming
the rotation of the motor into up and down 20
movements of the jaws 12, 13 and 14. In a preferred
embodiment these means consist of - three levers 16,
17 and 18 that bear on a common rotary axis 19 running
in the x-direction, wherein the  first jaw 12 is
attached to a front end of the first lever 16, the
second jaw 13 is attached to a front end of  the
second lever 17 and the third jaw 14 is attached to a
front end of the third lever 18, each lever
pretensioned by a spring, so that in an unloaded state
of the levers 16 to 18 the first clamp formed 25
between the first and second jaw 12, 13 and the second
clamp formed between the first and third jaw  12, 14
are open and do not clamp, - first coupling means 20
bearing in the rear end of the second lever 17 and
second coupling means 21  bearing in the rear end of
the third lever 18, - two shuttles 22 and 23 movably
bearing on guide rails running in the z-direction, 30
- a first toothed rack 24 attached to the first
shuttle 22 and a second toothed rack 25 attached to
the  



second shuttle 23, - a toothed wheel 26 bearing on an
axis 27 running in the y-direction, the teeth of the
toothed wheel 26  engaging the teeth of the toothed
racks 24 and 25, the toothed wheel 26 driven directly
or via a gear by  the motor, 35 - a first rod 28
displaceably bearing in the first shuttle 22 and
protruding towards the first coupling WO 2008/030200
PCT/SG2007/000302  4 means 20, and a second rod 29
displaceably bearing in the second shuttle 23 and
protruding towards the  second coupling means 21, - a
first spring 30 put over the first rod 28 and
compressed between the first shuttle 22 and a first
stop  means 31 fixed to the first rod 28 so that the
first spring 30 is pretensioned, and a second spring
32 put  5 over the second rod 29 and compressed
between the second shuttle 23 and a second stop means
33 fixed to the second rod 29 so that the second
spring 32 is pretensioned, - a fourth lever 34
rotatably bearing on an axis 35 running in the
y-direction and having a small wheel  38, - a plate 36
(see fig. 4) attached to the first shuttle 22, the
plate 36 having a nose 37 that interacts with the  10
small wheel 38 of the fourth lever 34 in such a way
that it makes the fourth lever 34 move in the x-
direction when the nose 37 of the plate 36 passes the
small wheel 38, and - a fifth lever 39 (see again fig.
2) bearing on an axis 40 running in the z-direction,
wherein a first end of  the fifth lever 39 is coupled
to the second end of the fourth lever 34 and the
second end of the fifth  lever 39 is coupled to the
rear end of the first lever 16. The second end of the
fifth lever 39 and the rear 15 end of the first lever
16 are wedge-shaped (see fig. 5), i.e. they have
surfaces opposing it other that run  obliquely with
respect to the x-direction, in order to transform the
movement of the second end of the  fifth lever 39
directed in the x-direction into a movement of the
front end of the first lever 16 directed  in the
z-direction. So the back and forth movement of the
fourth lever 34 finally results in an up and  down
movement of the first jaw 12. 20 [0010] The operation
and actuation of the three jaws 12, 13 and 14 of the
gripper is described in the  following. The gripper
may change back and forth between its three states
mentioned above in a  predetermined sequence, namely
in the sequence state 2 - state 1 - state 3 by turning
the motor. Let's  assume that the gripper is in state
2, i.e. the jaws 12 and 13 forming the first clamp
clamp a strip 1. The  motor is in a first position and
the toothed wheel 26 is in a first position. The first
shuttle 22 is in an 25 upper position and the first
rod 28 presses against the first coupling means 20
bearing in the rear end of  the second lever 17 with a
certain force. This leads to the first rod 28 being
displaced relative to the first  shuttle 22 in a
direction pointing away from the rear end of the
second lever 17. The force is given by the  



position of the first shuttle 22, the degree of this
displacement of the first rod 28 and the spring
constant.  The front end of the second lever 17 is
therefore in its lowered position. The second shuttle
23 is in a 30 lower position and the second rod 29
does not touch the second coupling means 21 bearing in
the rear  end of the third lever 18. The third lever
18 is therefore unloaded and its jaw 14 in the raised
position.  The nose 37 of the plate 36 attached to the
first shuttle 22 is located above the small wheel 38
and does  not act on the small wheel 38. The movable
end of the fourth lever 34 is at a first position on
the right  side (when looked at it from the backside
of the gripper). The rear end of the fifth lever 39 is
also on the 35 right side, the front end of the fifth
lever 39 is on the left side so that the rear end of
the first lever 16 is in WO 2008/030200
PCT/SG2007/000302  5 a lower position. Therefore the
front end of the first lever 16 is in its raised
position. As the front end of  the first lever 16 with
the first jaw 12 is in its raised position and the
front end of the second lever 17  with the second jaw
13 is in its lowered position the two jaws 12 and 13
clamp the strip 1. Because the  front end of the third
lever 18 with the third jaw 14 is in its raised
position, the two jaws 12 and 14 would  5 not clamp
the strip 1 if it were present. [0011] For changing
from state 2 to state 1 the motor is turned in the
clockwise direction to a second  position. While the
motor turns the first shuttle 22 moves downwards in
the negative z-direction and the  second shuttle 23
moves simultaneously upwards in the positive
z-direction. When the motor has arrived  at the second
position the first shuttle 22 and the second shuttle
23 are both in a position in which neither 10 the
first rod 28 nor the second rod 29 touches the first
respective second coupling means 20 or 21. The  front
end of the second lever 17 and the front end of the
third lever 18 are therefore both in their raised
position. So the movement of the first shuttle 22 made
the second lever 17 pivot around the rotary axis  19
so that the first jaw 12 moved into its raised
position. When the motor has arrived at its second
position, the nose 37 of the plate 36 acts on the
small wheel 38 of the fourth lever 34 so that the end
of 15 the fourth lever 34 is at a second position on
the left side (as shown in fig. 3). While this end of
the fourth  lever 34 moved from the first position on
the right side to the second position on the left
side, the fifth  lever 39 pivoted on the axis 40 and
made the first lever 16 pivot on the axis 19 so that
the first jaw 12  finally arrived at its lowered
position. The gripper is now in state 1 in which the
first jaw 12 is at its  lowered position and the
second jaw 13 and the third jaw 14 are both in their
raised position. Therefore 20 both clamps do not clamp
the strip 1. [0012] For changing from state 1 to state
3 the motor is further turned in the clockwise
direction to a  third position. While the motor turns
the first shuttle 22 moves again downwards in the
negative z- direction and the second shuttle 23 moves
simultaneously upwards in the positive z-direction.
When the  motor has arrived at its second position,
the first rod 28 does not touch the first coupling
means 20 



25 bearing in the rear end of the second lever 17 but
the second rod 29 presses against the second coupling
means 21 bearing in the rear end of the third lever
18. The nose 37 of the plate 36 is below the small
wheel 38 of the fourth lever 34 so that the end of the
fourth lever 34 is again at the first position on the
right side. From this it follows that the first jaw 12
is now in its raised position, the second jaw 13 is in
its  raised position and the third jaw 14 is in its
lowered position. Therefore the first clamp formed
between 30 the first jaw 12 and the second jaw 13 does
not clamp the strip 1 and the second clamp formed
between  the first jaw 12 and the third jaw 14 clamps
the strip 1. [0013] Fig. 6 shows a second embodiment
of a gripper according to the invention that is used
for  transporting the strip 1 from the bonding area 3
(fig. 1) to the output magazine 5 and pushing the
strip 1  into the output magazine 5. It is therefore
called an ejector gripper. The construction of the
ejector WO 2008/030200 PCT/SG2007/000302  6 gripper is
essentially the same as the construction of the puller
gripper, but has some differences that are  explained
in the following. The gripper has only one clamp
formed by the two jaws 12 and 13. Here the  second jaw
13 is attached to the front end of the third lever 18.
The length of the first jaw 12 is shorter  than with
the first embodiment of the puller gripper so that it
lies only opposite the second jaw 13. Thus 5 the first
jaw 12 and the second jaw 13 form a clamp for
transporting the strip 1. A tucker 41 is attached to
the front end of the second lever 17. When the front
end of the second lever 17 is in its raised position
then the tucker 41 is at a distance above the strip 1
and does not touch the strip 1. When the front end of
the second lever 17 is in its lowered position then
the tucker 41 faces the edge of the strip 1 so that it
may  push the strip 1 into the output magazine 5. In
operation the ejector gripper first clamps the strip 1
with 10 its jaws 12 and 13 and moves it from the
bonding area to the output magazine 5. Then it opens
the jaws  12 and 13, moves back a predetermined
distance, lowers the tucker 41 and pushes the strip 1
into the  output magazine 5. [0014] The ejector
gripper further comprises a jam detector mechanism.
Unfortunately, it often  happens that a substrate
catches or jams on some part of the output magazine 5
before it has reached its  15 final position in the
magazine 5. In doing so, the substrate can be damaged
or even destroyed especially when it is relatively
thin. In order to prevent this the ejector gripper
comprises a jam detector mechanism.  The jam detector
mechanism consists of a roller 42 placed adjacent the
first jaw 12 on the side pointing  towards the tucker
41. The second jaw 13 is so long that it lies opposite
to the first jaw 12 as well as  opposite to the roller
42. When the two jaws 12 and 13 clamp the strip 1, the
second jaw 13 also presses 20 the strip 1 against the
roller 42. During transport of the strip 1 under
normal conditions, the roller 42 does  not rotate. But
as soon as the strip 1 catches somewhere, the strip 1
stops while the gripper and with it the  second jaw 13
still move. This causes the roller 42 to rotate. The
rotation of the roller 42 is detected by a  



sensor consisting of a toothed wheel 43 coupled to the
roller 42 and a light barrier. When the roller 42
rotates the teeth of the toothed wheel 43 open and
close the light barrier periodically. Upon detection
of a 25 rotation of the roller 42 the movement of the
gripper is immediately stopped and/or the jaws 12 and
13  are opened. [0015] 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. 30 The invention, therefore, is not to be
restricted except in the spirit of the appended claims
and their  equivalents. WO 2008/030200
PCT/SG2007/000302  7  CLAIMS 1. Gripper, comprising: a
first lever (16) having a first jaw (12) attached to a
front end of the first lever (16), a second lever (17)
having a second jaw (13) attached to a front end of
the second lever (17), 5 a third lever (18) having a
third jaw (14) attached to a front end of the third
lever (18), wherein the first  jaw (12) and the second
jaw (13) form a first clamp and wherein the first jaw
(12) and the third jaw (14)  form a second clamp, a
motor, and means for transforming a rotation of the
motor into rotations of the three levers (16, 17, 18)
such that in a  10 first position of the motor both
clamps are open, that in a second position of the
motor the first clamp is  closed and the second clamp
is open and that in a third position of the motor the
first clamp is open and  the second clamp is closed.
2. Gripper, comprising: a first lever (16) having a
first jaw (12) attached to a front end of the first
lever (16), 15 a second lever (17) having a tucker
(41) attached to a front end of the second lever (17),
a third lever (18) having a second jaw (14) attached
to a front end of the third lever (18), wherein the
first  jaw (12) and the second jaw (14) form a clamp,
a motor, and means for transforming a rotation of the
motor into rotations of the three levers (16, 17, 18)
such that in a  20 first position of the motor the
clamp is open and the tucker (41) in a raised
position, that in a second  position of the motor the
clamp is closed and the tucker (41) in a raised
position and that in a third  position of the motor
the clamp is open and the tucker (41) in a lowered
position. 3. Gripper according to claim 1 or 2,
further comprising: 



a first coupling means (20) attached to a rear end of
the second lever (17),  25 a second coupling means
(21) attached to a rear end of the third lever (18)  a
first shuttle (22) having a first toothed rack (24), a
second shuttle (23) having a second toothed rack (25)
movably bearing on guide rails running in the z-
direction, a toothed wheel (26) driven by the motor,
the teeth of the toothed wheel (26) engaging the teeth
of the  30 toothed racks (24, 25), a first rod (28)
displaceably bearing in the first shuttle (22) and
protruding towards the first coupling  means (20), and
a second rod (29) displaceably bearing in the second
shuttle (23) and protruding  towards the second
coupling means (21), a first spring (30) put over the
first rod (28) and compressed between the first
shuttle (22) and a first stop WO 2008/030200
PCT/SG2007/000302  8 means (31) fixed to the first rod
(28) so that the first spring (30) is pretensioned,
and a second spring  (32) put over the second rod (29)
and compressed between the second shuttle (23) and a
second stop  means (33) fixed to the second rod (29)
so that the second spring (32) is pretensioned,
wherein in the second position of the motor the first
rod (28) presses against the first coupling means (20)
while  5 the second rod (29) does not touch the second
coupling means (21), and wherein in the third position
of the motor the first rod (28) does not touch the
first coupling means (20) while the  second rod (29)
presses against the second coupling means (21). 4.
Gripper according to claim 3, further comprising:  a
fourth lever (34), 10 a fifth lever (39), wherein a
first end of the fifth lever (39) is coupled to an end
of the fourth lever (34)  and a second end of the
fifth lever (39) is coupled to the rear end of the
first lever (16), wherein the  second end of the fifth
lever (39) and the rear end of the first lever (16)
have opposing surfaces that are  wedge-shaped, and a
plate (36) attached to the first shuttle (22), the
plate (36) having a nose (37), wherein in the first 15
position of the motor the nose (37) acts on the fourth
lever (34) and wherein in the second and third
position of the motor the nose (37) does not act on
the fourth lever (34) so that a rotation of the fourth
lever (34) results in a up or down movement of the
front end of the first lever (16). 5. Gripper
according to claim 2, further comprising a jam
detector mechanism with a roller (42),  wherein the
roller (42) lies opposite to the second jaw (14). 


