
;e3e4F68T|R30 DEC 2004 1 SPECIFICATION TITLE OF THE INVENTION   COMPONENT
SUPPLY SYSTEM 5 TECHNICAL FIELD OF THE INVENTION The present invention
relates to a component' supply system for supplying electronic components
to a component placement machine in which electronic components are mounted
on a circuit substrate such as an electronic 10 circuit board. BACKGROUND
OF THE INVENTION Fig 9 shows a conventional component placement machine
generally indicated by reference numeral 10 for mounting 15 electronic
components on a circuit substrate. The 20 component placement machine 10
has a component supply 11 for supplying electronic components 12, a
placement head 13 for picking up components 12 from the component supply 11
and then placing the components 12 onto a circuit substrate 14, a transport
device 15 for transporting the placement head 13 from one place to another,
a recognition device 16 or a camera for recognizing positions, i.e.,
horizontal and angular positions, of the component 12 held by the placement
head 13, a substrate holder 17 for supplying the 25 circuit substrate 14
into the component placement machine   30 DEC 2004 2 10 and then hold it in
the machine, and a controller 18 for controlling overall operations of the
component placement machine 10. 



The component supply 11 holds one or more component 5 supply cassettes 19.
Each component supply cassette 19 supports a component supply reel 20
around which a tape carrying electronic components is wound. The placement
head 13 has a vacuum quill 21 for sucking and thereby holding the component
12. The quill 21 is mechanically 10 connected with an angular control
mechanism 22 so that it can rotate about a vertical axis parallel to Z-axis
indicated in the drawing to make an angular adjustment of the component
held thereon. The transport device 15 has an X-axis transport mechanism 23
and Y-axis transport 15 mechanism 24 for a horizontal movement of the
placement head 13. The circuit substrate 14 may be a substrate on which one
or more electronic components have already been mounted before being
supplied into the placement machine. In 'this instance, additional
electronic components 12 may 20 be mounted on that particular circuit
substrate. The recognition device 16 for recognizing the component 12 held
by the quill 21 is electrically connected to an image processor 25 where an
image picked up by the recognition device 16 is used for a determination
whether the component 25 is properly held on the quill or not.   3 0 DEC
200g 3 In operation of the component placement machine 10 so constructed,
the components 12 to be mounted are supplied to a component supply station
(not shown in the drawing);~by means of the component supply cassette 19
held by the 5 component supply 11. The placement head 13 arrives above the
component supply, and then the quill 21 moves down toward the component 12
and suck it. Then, the quill 21 moves up together with the component 12
held thereto. Subsequently, the placement head 13 is transported by the 10
transport device 15 to a position opposing the recognition device 16. The
recognition device 16 catches an image of the component 12 held by the
quill 21. The image is then transmitted to the image processor 25. The
image processor 25 performs a certain image process to determine possible
15 horizontal and/or angular misalignment of the component 12, which is
then transmitted to the controller 18. Using the determined misalignment,
the controller 18 adjusts the position of the placement head 13 that is
moving toward the circuit substrate 14, so that the component 12 is
correctly 20 positioned above the circuit substrate 14. The component 12 is
then mounted onto the substrate 14 by the downward movement of the quill
21. Figs. 10 and 11 show the component supply cassette 19 and the reel 20
attached thereto. As best seen in Fig. 11, 25 a number of components 12 are
carried by a component   



30 DEC 2004 3 In operation of the component placement machine 10 so
constructed, the components 12 to be mounted are supplied to a component
supply station (not shown in the drawing);~by means of the component supply
cassette 19 held by the 5 component supply 11. The placement head 13
arrives above the component supply, and then the quill 21 moves down toward
the component 12 and suck it. Then, the quill 21 moves up together with the
component 12 held thereto. Subsequently, the placement head 13 is
transported by the 10 transport device 15 to a position opposing the
recognition device 16. The recognition device 16 catches an image of the
component 12 held by the quill 21. The image is then transmitted to the
image processor 25. The image processor 25 performs a certain image process
to determine possible 15 horizontal and/or angular misalignment of the
component 12, which is then transmitted to the controller 18. Using the
determined misalignment, the controller 18 adjusts the position of the
placement head 13 that is moving toward the circuit substrate 14, so that
the component 12 is correctly 20 positioned above the circuit substrate 14.
The component 12 is then mounted onto the substrate 14 by the downward
movement of the quill 21. Figs. 10 and 11 show the component supply
cassette 19 and the reel 20 attached thereto. As best seen in Fig. 11, 25 a
number of components 12 are carried by a component   30 DEC 2004 5 feed
mechanism 36 for feeding the component carrier intermittently, a reel drive
mechanism 38 for rotating a winding reel 37, and a tape guide member 39 for
guiding the base tape after it has been separated from the top tape. 5 As
shown in Figs. 13A-13C and 14A-14D, the shutter mechanism 35 has a fixed
guide 40 along and under which the component carrier 26 is transported. The
fixed guide 40 has an upstream guide plate 41 and a downstream guide 



plates 42 positioned on upstream side and downstream side, 10 respectively,
of a direction indicated by an arrow 43, along which the component carrier
is transported, and thereby defining an opening 44 between these two guide
plates 41 and 42. A movable guide plate or a shutter 45 in the form of
plate is positioned between the upstream and 15 downstream guide plates 41
and 42. The shutter 45 is arranged to move back and forth in the carrier
transporting direction 43 between a first position adjacent to the upstream
guide plate 41 where it opens the component pickup station 46 for allowing
the quill to access the component, 20 and a second position adjacent to the
downstream guide plate 42 where it closes the component pickup station 46,
preventing the quill to access the component. For this purpose, the shutter
45 is drivingly connected with the feed mechanism 36, which will be
described below. The 25 movable shutter 45 has a slot 70 extending in a
transverse   30 DEC 2004 3 In operation of the component placement machine
10 so constructed, the components 12 to be mounted are supplied to a
component supply station (not shown in the drawing)~by means of the
component supply cassette 19 held by the 5 component supply 11. The
placement head 13 arrives above the component supply, and then the quill 21
moves down toward the component 12 and suck it. Then, the quill 21 moves up
together with the component 12 held thereto. Subsequently, the placement
head 13 is transported by the 10 transport device 15 to a position opposing
the recognition device 16. The recognition device 16 catches an image of
the component 12 held by the quill 21. The image is then transmitted to the
image processor 25. The image processor 25 performs a certain image process
to determine possible 15 horizontal and/or angular misalignment of the
component 12, which is then transmitted to the controller 18. Using the
determined misalignment, the controller 18 adjusts the position of the
placement head 13 that is moving toward the circuit substrate 14, so that
the component 12 is correctly 20 positioned above the circuit substrate 14.
The component 12 is then mounted onto the substrate 14 by the downward
movement of the quill 21. Figs. 10 and 11 show the component supply
cassette 19 and the reel 20 attached thereto. As best seen in Fig. 11, 25 a
number of components 12 are carried by a component 



30 DEC 2004 7 component supply cassette for intermittent transportation of
the component carrier includes a shaft 52 around which a wheel lever 53 is
rotatably secured. The wheel lever 53 is connected to the other end of the
linkage 50 (see Fig. 15) 5 through a pivot 54 so that the linkage 50 may
rotate about the pivot 54 freely. The wheel lever 53 has an actuator 55 or
lever defined therein, which engages with the shutter 45. Specifically, the
shutter 45 has a side plate 56 defined with a U-shaped cutout 47 with which
the actuator 55 10 engages. This allows that rotation of the wheel lever 53
causes the shutter 45 to move back and forth in the carrier transporting
direction 43. For the purpose of intermittent feeding of the base tape, a
feed wheel 58 and a ratchet wheel 59 secured to the 15 feed wheel 58 by
bolts 60 are supported for rotation about the shaft 52 through a one-way
clutch 61. The one-way clutch 61 functions so that the feed and ratchet
wheels 58 and 59 follow rotation of the wheel lever 53 in the
counterclockwise direction 62 in the drawing but they do 20 not follow the
rotation of the wheel lever 53 in the clockwise direction 63. The ratchet
wheel 59 is provided at its periphery with a number of teeth 64. A ratchet
lever 65 is rotatably secured to the wheel lever 53 and it engages with
ratchet teeth 64 of the 25 ratchet wheel 59. A stop lever 66 is rotatably
secured to  



30 DEC 2004 8 the frame of the cassette and it also engages with ratchet
teeth 64 of the ratchet wheel 59 so as to prevent free rotation of the
wheels 58 and 59 in the clockwise 'direction but it allows rotation of
these wheels in the 5 counterclockwise direction in the drawing. In order
to feed the base tape 28 in synchronism with rotation of the wheel 58, the
feed wheel 58 is provided at its periphery with a number of teeth 67 for
engagement with the perforations 31 formed in the base tape 28. 10 In
operation, the operation lever 48 is rotated in the clockwise direction in
Fig. 15. Upon this rotation, the winding reel 37 is rotated in the same
direction and wind up peeled top tape. At the same time, a certain length
of the top tape located near the slot 70 of the shutter is 15 peeled off
from the base tape. Rotation of the operation lever 48 also rotates the
wheel lever 53 in the direction 63 shown in Fig. 16, and this causes
movement of the shutter 45 against the component carrier transporting
direction 43., As a result, the component 12 is exposed to 2.0 the quill 21
at the pickup station 46. With the rotation of the wheel lever 53 in the
direction shown by the arrow 63, the ratchet lever 65 slides over several
teeth 64 of the ratchet Wheel 59. Throughout this rotation, the stop lever
66 continues to engage with one specific tooth 64 of 25 the ratchet ,heel
59, so that the ratchet wheel 59 as well   30 DEC 2004 9 as the feed wheel
58 stays without rotation. Then, when the operation lever 48 is released,
the 



lever 48 rotates in the counterclockwise direction by the biasing force of
the spring 51, as shown in Fig. 15. By 5 this rotation of the operation
lever 48, the linkage 50 rotates the wheel lever 53 in the counterclockwise
direction in Fig. 16. As shown in Fig. 16, with this rotation of the wheel
lever 53, the ratchet lever 65 engaged with a certain tooth 64 of the
ratchet wheel 59 10 causes the ratchet wheel 59 as well as the feed wheel
58 to rotate in the counterclockwise direction. At this moment, the stop
lever 66 slides over the ratchet teeth 64 so as to allow rotation of the
ratchet wheel 59 relative to the stop lever 66. Also, by rotation of the
actuator 55, the 15 shutter is moved in the direction shown by the arrow 43
to close the component pickup station 46. With the rotation of the feed
wheel 58 in the counterclockwise direction, the base tape 28 is forwarded
by a certain distance in the direction 43 due to engagement 20 of its
perforations 31 with the tooth 67. This causes the subsequent cavity 29 and
the component 12 contained therein to be moved to the component pickup
station 46. By repetition of the above-described operations, the components
12 carried by the component carrier 26 are 25 picked up by the quill 21 one
after another intermittently,   30 DEC 2004 10 and then mounted on the
circuit substrate. 



The size of electronic components supplied by tapes or component carriers
varies in a wide range. For example, a relatively small component has a
size of l.Omm x 0.5mm x 5 0.5mm or even 0.6mm x 0.3mm x 0.3mm. Generally,
each component is contained inside the cavity of the component carrier in a
most stable condition, i.e., with its major surface faces vertically.
Although, in case of a particularly small and lightweight component, it is
likely 10 to bounce up and around inside the cavity because of vibrations
transmitted not only from driving mechanism included in the component
supply 'cassette itself but also from others included in devices located
nearby. Therefore, after the top tape is peeled off from the 15 base tape,
if nothing exists in place of the top tape, it may happen that the
component takes an upright position with its major surface faces
horizontally. This is so problematic because the component in such an
upright position prevents' its correct mounting onto the circuit 2Q
substrate as well as its vacuum sucking by the quill. In order to solve
this problem, a variety of techniques related to the mechanisms to be
employed around the component pickup station have been developed. In one
example, as shown in Figs. 13A to 13C, upper side guide 25 member of the
component supply cassette is separated into   30 DEC 2004 11 two guide
plates 41 and 42. The shutter 45 is then provided between these two guide
plates 41 and 42 so that the shutter 45 may move between the first position
adjacent to the upstream guide plate 41, and the second position 5 adjacent
to the downstream guide plate 42. With this arrangement, as shown in Fig.
13A, when the shutter 45 takes the first position, the electronic component
(not shown in the drawing) is exposed between the shutter 45 and the
downstream guide plate 42, thereby the 10 component may be picked up by the
quill. After the pickup operation of the component, as shown in Figs. 13B,
the shutter 45 moves to the second position adjacent to the downstream
guide plate 42. At the same time, the component carrier 26 is forwarded by
a predetermined distance, so 15 that the subsequent component 12 is
transported to the pickup station 46. At this moment, as can be seen from
the drawing, the component to be picked up is still covered by the shutter
45. This prevents the component from taking the upright position. Next, as
shown in Fig. 13C, the. 20 shutter 45 moves backward to the first position
adjacent to the upstream guide plate 41. This allows the component 12 to be
picked up by the quill. During such an operation, as shown in Figs. 14A to
14D, the top tape 30 is peeled off from the base tape 28 at the 25 movement
of the shutter 45 from the second position to the   30 DEC 2004 12 



first position in synchronism with the rotation of the winding reel.
Disadvantageously, after this backward movement of the shutter 45
uncovering the base tape results in that revealed portion of the base tape
28 is subject to 5 vibrations; which causes the component 12 to bounce up
and around inside the cavity 29. Eventually, this may cause difficulties in
the subsequent vacuum sucking operation by the quill. In addition,
especially for the case of a relatively 10 vulnerable base tape, e.g., the
base tape for chip components having a size of 0.6mm x 0.3mm (so called
0603 chips), as shown in Fig. 14D, the movement of the shutter 45 from its
first position to the second position may drag the revealed part of such
base tape 28 and nip it with the 15 second guide plate 42, which results in
the transport defect of the component carrier 26. Besides, a variety of
research studies revealed that deformation of a portion of the base tape
adjacent to the downstream guide plate where the base tape is disengaged
2.0 from the feed wheel transmits vibration to the component in the pickup
station. More specifically, as shown in Fig. 17, in the conventional
component supply cassette, the downstream guide plate 42 is designed to
provide a minimum frictional force to the disengaging base tape 28. Also, a
25 third guide plate 71 is positioned on the downward side of   30 DEC 2004
13 the downstream guide plate 42 for directing the disengaged base tape 28
downward so that it defines a relatively large space 72 with respect to the
feed wheel 58. This causes the disengaged base tape 28 to travel in a
direction 5 substantially parallel to the tangential line of the wheel 58.
However, the disengaged and curved tape 28 encourages vibration which is
then transmitted to the other portion of the base tape 28 located in the
pickup station, causing the component to bounce up and take an upright
position inside 10 the cavity. Also, another technique has been disclosed
in Japanese patent publication 9-l86487 (A) for preventing the bouncing of
the component. Specifically, as shown in Fig. 18, a permanent magnet 75 is
disposed under the tape transport 15 passage in a region of the tape
peeling station and the component pickup station. The permanent magnet 75
attracts the components positioned in this area, where the top tape for
covering such components has been peeled off, so as to retain these
components in their proper position inside the 20 corresponding cavities.
This arrangement may effectively 



prevent the component from bouncing up or dropping out of the cavity caused
by vibrations as well as an electrostatic force generated as a result of
peeling off of the top tape. In the meantime, electronic components to be
mounted 25 on the circuit substrate typically use magnetic materials   30
DEC 2004 14 for their electrodes, which makes the electronic components to
be attracted by the magnet. However, if the electrodes are plated with
palladium, or the component itself is in a very small size, the magnetic
force attracting such a 5 component is considerably weak. Even such small
components, however, may be attracted by enhancing the magnetic field of
the magnet as much as, for example, 100 Gausses or above. In order to
facilitate pickup operation by the quill 21 even with the existence of such
magnetic attraction 10 force, a thrust pin 76 may be disposed under the
pickup station 46 as indicated by the dotted line in the drawing. The
thrust pin 76 is mechanically connected with the operation lever 48 so
that, when the lever 48 is rotated in the clockwise direction in the
drawing, the thrust pin is 15 driven to move upward. As shown in Fig. 19,
in order to allow the thrust pin 76 to contact a bottom surface of the
component 12 and lift it up, there is formed a through-hole 77 in a
corresponding portion of the magnet 75. Although the thrust pin 76
effectively helps the 20 vacuum quill 21 for picking up the component 12,
this arrangement tends to increase the vacuum force F2 (see Fig. 20) needed
for the quill 21 to pick up the component 12. This means that an excessive
attraction force F1 (see Fig. 20) by the magnet 75 will make it difficult
for the vacuum 25 quill 21 to pick up the component 12, which in turn
limits  



30 DEC 2004 15 the attraction force by the magnet 75. Also, the magnetic
field generated around the pickup station 46 may cause an adverse effect on
positioning the component 12 held by the 5 quill 21 in a proper condition.
In addition, due to bouncing of the component inside the cavity may
dislocate a contact position between the component and the thrust pin. In
this instance, the larger component may be held properly by the quill in a
correct l0 position, whereas the smaller component may be held by the quill
in an incorrect position. SUMMARY OF THE INVENTION The present invention is
developed to solve the above 15 mentioned drawbacks that conventional
component placement machine involves. According to one aspect of this
invention, there is provided an apparatus as defined in claim 20 1 of the
appended claims. Features of embodiments of the invention are defined in
the dependent claims.   30 DEC 2004 16 - 22 BRIEF EXPLANATION OF DRAWINGS
Figs. 1A-1C show fragmental plan views of an apparatus for supplying a
component carrier according to the first 15 embodiment of the present
invention, Fig. 2 shows a variation of the apparatus for supplying a
component carrier shown in Figs. 1A-1C, Figs 3A=3D show fragmental plan
views of an apparatus for supplying a component carrier according to the
second' 20. embodiment of the present invention, Figs 4A-4C show a timing
chart for an operation of the apparatus for supplying a component carrier
shown in Figs. 3A-3D, Figs 5A-5D show a variation of the apparatus for 25
supplying a component carrier shown in Figs. 3A-3D,   



30 DEC 2004 23 Figs 6A-6D show another variation of the apparatus for
supplying a component carrier shown in Figs. 3A-3D, Fig. 7 shows a
fragmental plan view of an apparatus for supplying a component carrier
according to the third 5 embodiment of the present invention, Fig. 8 shows
a cross sectional view at VIII-VIII line in Fig. 7, Fig. 9 shows a
perspective view of a component placement machine, 10 Fig. 10 shows a
perspective view of a component supply cassette, Fig. 11 shows a
perspective view of a reel and a component carrier tape wound around the
reel, Fig. 12 shows a side view of a component supply 15 cassette, Fig.
13A-13C show fragmental plan views of a component supply cassette
illustrating its motion sequence, Fig. 14A-14D shows motion sequence of the
component supply cassette; similar to Fig. 13A-13C, 20 Fig. 15 shows an
elevational side view of a portion of a component supply cassette, Fig. 16
shows an elevational side view of the other portion of the component supply
cassette, Fig. 17 shows a fragmental enlarged side view of the 



25 component supply cassette,   30 DEC 2004 24 Fig. 18 shows an elevational
side view of a different type of a component supply cassette, Fig. 19 shows
a cross sectional view of a component supply cassette having a thrust pin,
and 5 Fig. 20 shows a cross sectional side view of a component supply
cassette having a permanent magnet. PREFERRED EMBODIMENTS Preferred
embodiments of the present invention will be 10 described hereinafter by
referring to appended drawings. Throughout the drawings, like elements bear
like reference numerals. (First Embodiment) Fig. 1A-1C show a portion of an
apparatus for 15 supplying a component carrier 101 used for a component
placement machine, illustrating a structure in the area including a pickup
station. Referring to these drawings, the apparatus l01 of the present
invention includes a passage 103 for component supply tape or a component
20 carrier in a similar manner as the conventional component supply
cassette described above. The passage 103 is formed between a lower side
guide (not shown in the drawing) and an upper side guide 104. so that the
component carrier 102 is transported intermittently toward a direction
shown by 25 an arrow 105 while it is guided between both of these lower 



30 DEC 2004 25 side and upper side guides. Although not shown in the
drawing, the lower side guide is secured to the frame of the component
supply cassette. The upper side guide 104 includes an upstream 5 guide
plate 106 and a downstream guide plate 107, or fixed plates, both of which
are disposed at upstream and downstream sides, respectively, of the
component carrier transport direction shown by the arrow 105, by having a
space or an opening l08 between them. At the location of 10 the opening
108, a movable guide plate, or a shutter 109 is provided, which has a slot
110 oriented orthogonal to the carrier transport direction shown by the
arrow 105. The movable guide plate 109 is linked to a shutter driving
mechanism (not shown in the drawing) so as to be moved back 15 and forth
along a direction shown by the arrow l05. Namely, the movable guide plate
109 can move back and forth between the first position close to the
upstream guide plate 106 where component pickup station 111 is formed
between the movable guide plate 109 and the downstream guide plate 107 2.0
as shown in Fig. 1A, and the second position close to the downstream guide
plate 107 where an opening is formed between the movable guide plate 109
and the upstream guide plate 106. The movable guide plate 109 has an arm,
or a extension 25 112, which is integrally formed with the movable guide
30 DEC 2004 26 plate 109 and extends in the carrier transporting direction
toward the downstream guide plate 107. When the movable guide plate 107
takes the first position, the extension 112 



extends substantially the whole span of the opening 108 in 5 the carrier
transport direction 105, thereby preventing movement or vibration of the
component carrier 102 located between the movable guide plate 109 and the
downstream guide plate 102 where the opening 108 for component pickup is
formed. On the other hand, the downstream guide plate 10 107 has a cutout
113 or a receiving space, in order to avoid interference with the extension
112 of the upstream guide plate 106 when the movable guide plate 109 takes
the second position. In accordance with the component supply 101 so 15
structured, the component carrier 102 is transported intermittently by a
predetermined distance 114 toward a direction shown by the arrow 105. In
the same manner as the conventional component carrier described above, the
component carrier 102 includes a base tape having cavities 2.0 116 for
containing components 115, and a top tape for covering the cavities 116.
The top tape is taken out through the slot 110 formed on the movable guide
plate 109 after it is peeled off from the base tape, and then is wound
around the reel not shown in the drawing. The 25 component 115, with its
covering top tape has been peeled   30 DEC 2004 27 off, is exposed at the
component pickup station 111 located between the movable guide plate 109
and the downstream guide plate 107, and then the component is picked up by
sucking operation of the quill not shown in the drawing. 5 After the
component 115 is picked up, the movable guide plate 109 moves from the
first position to the second position, as shown in Figs. 1A and 1B. In this
instance, the component carrier 102 is also transported simultaneously
toward the direction shown by the arrow 105 



10 by a predetermined distance, which in turn the subsequent component 115
is positioned at the component pickup station 111. At the next stage, the
movable guide plate 109 moves backward from the second position to the
first position, as 15 shown in Figs. 1B and 1C. During this movement, a
certain length of the top tape i's peeled off from the base tape, and
peeled top tape is taken out through the slot 111 and wound around the
winding reel. As a result, the component 115 is exposed at the component
pickup station, and is 20 ready for pickup operation by the quill. As is
understood from the above, when the movable guide plate 109 takes the first
position, movement or vibration of the component carrier located between
the movable guide plate 109 and the downstream guide plate 107 25 is
restricted by the extension 112 of the movable guide   30 DEC 2004 28 plate
109. Accordingly, even if vibration from other mechanism is transmitted to
the component carrier, the component carrier is not vibrated at a11 or
substantially not vibrated. Therefore, the component exposed at the 5
pickup station does not bounce up nor move around inside the cavity 116,
and this may leads to achieve proper sucking and pickup operation by the
quill. In addition, since a portion of the component carrier located at the
pickup station 111 does not slack or stagnate when the 10 movable guide
plate 109 moves toward the second position, this portion of the component
carrier would not be nipped or stuck between the movable guide plate 109
and the fixed plate, and hence stable transportation of the component
carrier may be realized. 15 Furthermore, the downstream guide plate 107 has
a cutout 113 corresponding to the extension 112 of the 



movable guide plate 109, which may receive the extension 112 when the
movable guide plate 109 moves to the second position, and thus any
interference between these two may 20 be avoided. In the illustrated
embodiment, the extension 112 spanning the pickup station 111 is formed to
the movable guide plate 109, while the cutout 113 opposing to the extension
112 is formed to the downstream guide plate 107. 25 Alternatively, this
arrangement may be reversed, i.e. the   30 DEC 2004 29 downstream guide
plate 107 may have an extension 112', while the movable guide plate 109 may
have a cutout 113', as shown in Fig. 2. Also in the illustrated embodiment,
although only one 5 extension is formed extending along one longitudinal
side edge of the component carrier, two extensions may be formed along both
side edges of the component carrier extending from either the movable guide
plate or the fixed plate. Although the present embodiment has been
described 10 referring to an apparatus for supplying a component carrier in
a form of a component supply cassette, the present invention may be
applicable to the other types of apparatus for supplying component carrier
which are not in the form of the component supply cassettes. 15 (Second
Embodiment) Referring to Fig. 3, an apparatus for supplying a 



component carrier shown in the drawing has an electromagnet 123 below the
tape peeling station 121 and the component 20 pickup station 122. In the
drawing, the electromagnet 123 is illustrated in contact with the bottom
surface of the component carrier 102. In such an arrangement, preferably
the electromagnet 123 is installed in the opening formed to a guide member
which guides the bottom surface of the 25 component carrier 102.
Alternatively, the electromagnet   30 DEC 2004 30 may be deployed beneath
the guide member. For this case, such guide member is preferably formed by
non-magnetic material. The electromagnet 123 is electrically connected to a
controller 124, and "on" or "off" status of the 5 electromagnet 123 is
controlled by a signal outputted from the controller 124. The operation of
the controller 124 and component pickup will now be described by referring
to Figs. 3A-3D and 4A-4C. Fig. 3A shows a stage immediately after the 10
component is picked up at the component pickup station. At this stage, the
electromagnet 123 is in "on" status. Then, as shown in Fig. 3A and 3B, the
component carrier 102 is transported toward a direction shown by an arrow
125 by a predetermined distance, and the subsequent component 115a 15 is
positioned at the component pickup station 122, during which the
electromagnet is kept in "on" status. At this instance, a portion of the
top tape 126 covering the following component 115b is peeled off from the
corresponding portion of the base tape 127 at the top tape 20 peeling
station 121. Thus, the component 115a is forced to be placed in position
inside the cavity 116 due to the 



attraction force (F1) generated by the electromagnet 123, and the component
would not drop off from the cavity 116. Subsequently, when the quill 128
approaches toward the 25 component 115a at the pickup station 122, the
electromagnet   30 DEC 2004 31 123 is changed to be in "off" status.
Accordingly, as shown in Fig. 3C, the quill 128 may easily pick up the
component 115a with sucking force (F2). After the component 115a is picked
up by the quill 128, the 5 electromagnet 123 is reversed to "on" status,
and this causes the following component 115b to be kept at a stable
condition inside the cavity 116. As described above, the component 115 is
retained in a stable condition inside the cavity 116 during 10
transportation due to the effect of the magnetic field generated by the
electromagnet 123. On the other hand, at the time of picking up of the
component 115, since the electromagnet 123 is turned into "off" status, the
quill 128 may easily pick up the component 115 without being 15 disturbed
by any magnetic field. Therefore, excessive sucking force of the quill 128
may not be required. Further, even for the case of the component 115 with a
small size, or the component 115 made from a material with low ratio of
magnetic, such component l15 may also be kept 20 in position in a stable
condition inside the cavity 116 by enhancing magnetic force of the
electromagnet 123. This enhanced magnetic force does not affect sucking
operation of the quill 128 at a11, since electromagnet 123 is anyway turned
into "off" status during the component pickup 25 operation. Also, magnitude
of the magnetic force to be   30 DEC 2004 32 generated by the electromagnet
123 may be adjusted by the controller 124 depending upon the size or the
weight of the component 115. Alternative arrangement of the electromagnet
is shown 5 in Figs. 5A-5D, in which the first electromagnet 130 is disposed
at the area of the component pickup station 122, and the second
electromagnet 131 is disposed at the area of the tape peeling station 121.
Both of these electromagnets 130 and 131 are arranged to be controlled
independently. 10 In this arrangement, at the stage immediately after
component pickup at the pickup station, both first and second
electromagnets 130 and 131 are at "on" status. As shown in Figs. 5A and 5B,
the component carrier 102 is transported by a predetermined distance toward
the 15 direction shown by an arrow 125, while both of the electromagnets
130 and 131 are kept in "on" status. By this movement, the subsequent
component 115a is positioned at the component pickup station 112. On the
other hand, at the tape peeling station 121, a portion of the top tape 20
covering the following component 115b is peeled off from the corresponding
portion of the base tape 127. During this peeling procedure, static
electricity may be charged depending on materials used for the top tape 126
and/or the base tape 127. Such electrostatic force may affect the 



25 component contained inside the corresponding cavity 116   30 DEC 2004 33
where the top tape has been peeled off, which may cause unstable condition
to the component 115b. Thus, if vibration is transmitted to the particular
component 115b, it may easily move or bounce up into vertical position. 5
According to the present embodiment, however, magnetic force F3 generated
by the second electromagnet 131 keeps the component 115b in a stable
condition inside the cavity 116, and therefore, the component may not move
around or turn into vertical position due to such electrostatic force. 10
Magnitude of such electrostatic force may vary depending on materials used
for the top tape 126 and/or the base tape 127. Accordingly, it is desirable
that the magnetic force to be generated by the second electromagnet 131 is
adjusted depending on the materials of these tapes, as well as size 15
and/or weight of the component. Toward this end, it is desirable to storage
necessary data relating to the magnetic characteristics on component by
component basis in the controller 124 (specifically, voltage to be applied
to the electromagnet) so that the electromagnets may generate 20
appropriate magnetic force for each of the corresponding components. After
the component carrier is moved from the position of Fig. 5A to the position
of Fig. 5B, both the first and the second electromagnets 130 and 131 are
turned into "off" 25 status. Thus, as shown in Fig. 5C, subsequent sucking
and   30 DEC 2004 34 pickup operation of the component 115a by means of the
sucking force (F2) of the quill 128 may easily be conducted. After
completion of sucking of the component 115a by the quill 128, the first and
the second electromagnets 130 and 5 131 are turned into "on" status again,
which causes the component 115b to be kept in position inside the cavity in
a stable condition. Under such stable condition, the component carrier 102
is transported for the predetermined distance, during which the top tape
126 is peeled off from 10 the base tape 127 at the tape peeling station
121. Since the component 115b is kept in a stable condition by means of the
electromagnet 130, the component 115b does not bounce up nor turn into
vertical position due to the static electricity charged during peeling of
the top tape 126. 15 When the component supply has the movable guide plate,



or a shutter as in the case described in the background section, the first
and the second electromagnets may be controlled differently as follows. For
example, Fig. 6A shows a stage immediately after the component is picked up
20 at the component pickup station 122. In such an instance, the first
electromagnet 130 is in "on" status. During this timing, the second
electromagnet 131 may be in either "off" status or "on" status. Then, in
Fig. 6B, the component carrier 102 is transported by a predetermined
distance 25 toward the direction shown by an arrow 125, during which   30
DEC 2004 35 either only the first electromagnet 130, or both of the first
and the second electromagnets 130 and 131 are in "on" status. By this
movement, the subsequent component 115a is now positioned at the component
pickup station 122. During 5 this stage, the movable guide plate 132, which
is structured to move simultaneously with the component carrier 102, is
also moves by the equivalent distance (as illustrated by dotted lines)
toward the direction shown by the arrow 125. Therefore, there is no
relative movement 10 between the movable guide plate 132 and the component
carrier 102, hence the top tape 126 is not peeled off during this movement.
Then, still in Fig. 6B, the movable guide plate 132 moves backward from the
position shown by the dotted lines to the position shown by solid lines. 15
During such backward movement of the movable guide plate, the tape winding
reel, not shown in the drawing, is rotated, and the portion of the top tape
located at the tape peeling station 121 is peeled off from the base tape
127. During this tape peeling operation, at least the second 20
electromagnet 131 is turned into "on" status for preventing the following
component 115c from bouncing up due to the electrostatic force possibly
charged during this period. The first electromagnet 130 is turned into
"off" status when the quill 128 picks up the component 115a. After 25
completion of component pickup, only the first   30 DEC 2004 36
electromagnet 130, or both of the first and the second electromagnets 131
and 131 are turned into "on" status again, and the component carrier 102 is
transported by a predetermined distance. 



5 As such, in order to prevent movement of the component, the second
electromagnet 131 is turned into "on" status at least during the time when
the top tape is peeled off due to the backward moving of the movable guide
plate 132 backward. Alternatively, the second electromagnet 131 may 10 be
kept in "on" status a11 the time so that the second electromagnet 131 may
attract nearby components in position throughout the operation. (Third
Embodiment) 15 Fig. 7 shows a portion of an apparatus for supplying a
component carrier 140 according to the present embodiment. Referring to
Fig. 7, the upper side guide 141 of the component supply cassette includes
a support guide 143 extending therefrom, which extrudes toward the feed
wheel 20 142 and faces thereto at the downstream side of the component
pickup station (not shown in the drawing). A portion 144 of the support
guide 143 has a slant periphery facing the feed wheel 142, which helps the
perforations 145 formed on the base tape 127 to maintain their engagement
25 with teeth 146 of the feed wheel 142 even after passing the   30 DEC
2004 37 component pickup station. According to the component supply 140 so
constructed, stress or vibration of the base tape caused by stagnation or
bent of the base tape is substantially eliminated or 5 absorbed before it
is transmitted to the component pickup station, since the base tape 127 may
be retained by the feed wheel 142 for a relatively longer distance 147
after component pickup operation. As a result, the component located at the
component pickup station may not bounce up 10 inside the cavity, and hence
the component may easily be picked up by the quill and held in a proper
condition. According to an experiment conducted by the inventors of the
present invention, for the case of the conventional 



apparatus for supplying component carrier without having 15 such support
guide 143, 4 components out of 1069 bounced up into a vertical position,
while no such occurrence were observed for the case of the apparatus for
supplying component carrier having the support guide of the present
embodiment. 20 The configuration of the support guide 143 is not limited to
the one herein illustrated, but rather the support guide can take any
configuration so long as it can help the base tape to be engaged with the
feed wheel during a longer distance after passing .the component pickup 25
station.   30 DEC 2004 38 Further, the support guide 143 may be formed as a
block secured to the upper guide 141, or may be formed integrally as a
portion of the upper guide 141 by changing its design.   30 DEC 2004 39
CLAIMS 1. An apparatus for supplying a component carrier in the form of a
tape, said component carrier having a number of cavities formed on one
surface thereof for containing 5 components, comprising: a pair of spaced
first and second guide plates along which said one surface of said
component carrier is guided; a movable guide plate disposed between said
first and 



second guide plates so that it can move back and forth 10 between a first
position adjacent to said first guide plate for defining a component pickup
station between said movable guide plate and said second guide plate, and a
second position adjacent to said second guide plate; and an extension
formed integrally with one of said 15 movable guide plate and said second
guide plate, said extension extending between said movable guide plate and
said second guide plate along at least one longitudinal edge of said
component carrier and opposing to said one surface of said component
carrier so as to cover a portion 20 of said component carrier located in
said component pickup station when said movable guide plate takes said
first position. 2. Apparatus according to claim 1, wherein the other one 25
of said movable guide plate and said second guide plate has a cutout
portion for receiving said extension   30 DEC 2004 40 when said movable
guide plate takes said second position, so as not to cause any interference
between said movable guide plate and said second guide plate. 5 3.
Apparatus according to claim 1 or claim 2, wherein the component carrier
includes a base tape in which a number of cavities are formed on one
surface thereof for containing components and a top tape attached on said
one surface of said base tape, a certain length of which top tape is 10
peeled off from said base tape at a peeling station to expose one of said
components so that said exposed component is picked up from said cavity at
a pickup station, said base tape further including a number of perforations
defined therein at regular intervals, said 15 apparatus further comprising:
a rotatable wheel having a number of teeth formed around a periphery
thereof for engagement with said perforations in said pickup station so as
to transport said base tape through rotation of said wheel; 20 a guide
member provided adjacent to said pickup station for ensuring said
engagement between said perforations and said teeth; and a support guide
provided adjacent to said periphery of said wheel and in a region where a
portion of said base 25 tape is about to disengage from said teeth, said
support   30 DEC 2004 41 guide being structured to increase a length of
engaged portion formed by said perforations and said base tape. 
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