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(57) Abstract: [Problem] To provide
an electronic parts mount apparatus
and an electronic parts mount method
capable of efficiently mounting electronic
parts on a board. [Solution means] An
electronic parts mount apparatus for
taking out electronic parts from a parts

supply section 3 by a transfer head
(9) and transporting and mounting the
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electronic parts to and on a board (2) has
a board recognition camera (15) moving
independently of the transfer head (9)
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and advancing to and retreating from
the board (2) positioned on a transfer
passage (1) for picking up an image of the
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board (2) to detect the position thereof.
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The image pickup step of the board (2)
by the board recognition camera (15)
and the parts taking out step in the parts
supply section by the transfer head (9) are
performed concurrently. Thus, the tact
time can be shortened and the electronic
parts can be mounted on the board
efficiently.
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DESCRIPTION

APPARATUS AND METHOD FOR MOUNTING ELECTRONIC PARTS

< Technical Field >
This invention relates to an electronic parts mount
apparatus and an electronic parts mount method for mounting

electronic parts on a board.

< Background Art >

In recent vyears, the position accuracy for mounting
electronic parts on electrodes of a board has been advanced.
To mount electronic parts on a board by a transfer head, the
board electrodes and the electronic parts need to Dbe
registered with high accuracy. Thus, generally images of the
board and the electronic parts are picked up by a camera,
whereby the board and the electronic parts are recognized and
a position shift is detected and then is corrected at the
mount operation time before the electronic parts are mounted

on the electrodes.

< Disclosure of the Invention >

However, in the described conventional mount apparatus,
the image pickup operation of the camera on the board and the
mount operation of the transfer head are executed in the same
cycle and thus the tact time tends to ©be delayed.

Particularly in a multiple-board board in which a large number
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of unit boards are built, position detection needs to Dbe
conducted for each unit board and thus it takes long time in
image ©pickup and recognition processing, leading to an
obstacle to enhancement of the mount efficiency.

It is therefore an object of the invention to provide an
electronic parts mount apparatus and an electronic parts mount
method capable of efficiently mounting electronic parts on a
board.

According to the invention, there 1is provided an
electronic parts mount apparatus for transporting and mounting
electronic parts to and on a board by a transfer head having a
plurality of suction nozzles for sucking and holding the
electronic parts. The electronic parts mount apparatus
includes a parts supply section for supplying the electronic
parts; a board positioning section for positioning the board;
a head move means for moving the transfer head Dbetween the
parts supply section and the board positioning section, and
performing registration operation of the transfer head when
the electronic parts are taken out in the parts supply section
and when the electronic parts are mounted in the board
positioning section; an image pickup means disposed 1in a
manner that the image pickup means can advance to and retreat
from the board positioning section, the image pickup means for
picking up an image of the board when it advances to above the
board in the board positioning section; a position detection
means for detecting the position of the board based on image

data provided by picking up the image of the board; and a
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control section for controlling the head move means based on
the position detection result.

According to the invention, there is also provided an
electronic parts mount apparatus for transporting and mounting
electronic parts to and on a board by a transfer head having a
plurality of suction nozzles for sucking and holding the
electronic parts. The electronic parts mount apparatus
includes a parts supply section for supplying the electronic
parts; a board positioning section for positioning the board;
a head move means for moving the transfer head between the
parts supply section and the board positioning section and
when the electronic parts are taken out in the parts supply
section and when the electronic parts are mounted in the board
positioning section, the head move means for performing
registration operation of the transfer head; an image pickup
means being disposed in a manner that it can advance to and
retreat from the board positioning section, the image pickup
means for picking up an image of the board when it advances to
above the board in the board positioning section; a solder
position detection means for detecting the position of solder
printed on an electrode of the board based on image data
provided by picking up the image of the board; a mount
coordinate calculation means for calculating mount coordinates
in the mount operation of the electronic parts by the transfer
head based on the solder position detection result; and a
control section for controlling the head move means based on

the mount coordinates.
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According to the invention, there is further provided
an electronic parts mount method for taking out electronic
parts from a parts supply section by a transfer head moved by
head move means and transporting and mounting the electronic
parts to and on a board positioned in a board positioning
section. The electronic parts mount method includes the steps
of image picking up for advancing image pickup means disposed
in a manner that it can advance to and retreat from the board
positioning section to above the ©board in the board
positioning section and picking up an image of the board;
position detecting for detecting the position of the board
based on image data provided by picking up the image of the
board; parts taking out for taking out the electronic parts
from the parts supply section by the transfer head; and parts
mounting for controlling the head move means based on the
position detection result, thereby moving the transfer head to
above the board positioned in the board positioning section
and mounting the electronic parts on the board. In this
method, the step of image picking up is executed by the board
positioning section, the step of parts taking out step is
executed by the parts supply section, and both of the steps
are performed concurrently.

Moreover, according to the invention, there is provided
an electronic parts mount method for taking out electronic
parts from a parts supply section by a transfer head moved by
head move means and transporting and mounting the electronic

parts to and on a board positioned in a board positioning
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section. The electronic parts mount method includes the steps
of parts taking out for taking out the electronic parts from
the parts supply section by the transfer head; image picking
up for advancing image pickup means disposed in a manner that
it can advance to and retreat from the board positioning
section to above the board in the board positioning section
and picking up an image of the board; solder position
detecting for detecting the position of solder printed on an
electrode of the board based on image data provided by picking
up the image of the board; mount coordinate calculating for
calculating mount coordinates in the mount operation of the
electronic parts by the transfer head based on the solder
position detection result; and parts mounting for controlling
the head move means based on the mount coordinates and
mounting the electronic parts on the board. In this method,
the step of image picking up 1is executed by the board
positioning section, the step of parts taking out is executed
by the parts supply section, and both steps are performed
concurrently.

According to the invention, the board image pickup
operation in the board positioning section and the taking out
operation of the electronic parts by the transfer head in the
parts supply section are performed concurrently, so that the
tact time can be shortened and the electronic parts can be

mounted on the board efficiently.

< Brief Description of Drawings >



WO 03/015491 PCT/JP02/08077

FIG. 1 is a plan view of an electronic parts mount
apparatus of a first embodiment of the invention;

FIG. 2A is a plan view of a board on which parts are to
be mounted by the electronic parts mount apparatus of the
first embodiment of the invention and FIG. 2B is a plan view
of a unit board on which parts are to be mounted by the
electronic parts mount apparatus of the first embodiment of
the invention;

FIG. 3 is a block diagram to show the configuration of a
control system of the electronic parts mount apparatus of the
first embodiment of the invention;

FIG. 4 is a flowchart of the mount operation in an
electronic parts mount method of the first embodiment of the
invention;

FIGS. 5A and 5B are process explanation drawings of the
electronic parts mount method of the first embodiment of the
invention;

FIGS. 6A and 6B are process explanation drawings of the
electronic parts mount method of the first embodiment of the
invention;

FIG. 7 is a plan view of an electronic parts mount
apparatus of a second embodiment of the invention;

FIGS. BA and 8B are partial plan views of a board on
which parts are to be mounted by the electronic parts mount
apparatus of the second embodiment of the invention;

FIG. 9 is a block diagram to show the configuration of

a control system of the electronic parts mount apparatus of
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the second embodiment of the invention;

FIG. 10 1is a flowchart of mount coordinate update
processing of the electronic parts mount apparatus of the
second embodiment of the invention;

FIGS. 11A and 11B are process explanation drawings of an
electronic parts mount method of the second embodiment of the
invention; and

FIGS. 12A and 12B are process explanation drawings of
the electronic parts mount method of the second embodiment of
the invention.

In the figures, the reference numeral 101 refers to a
transport passage; 102 to a board; 102a to an unit board; 103
to a parts supply section; 109 to a transfer head; 110 to a
suction nozzle; 113 to a parts recognition camera 115 to a
board recognition camera; 120 to a CPU; 123 to an image
recognition section; 126 to a head move mechanism; 127 to a
camera move mechanism; 201 to a transport passage; 202 to a
board; 202a to an unit board; 203 to a parts supply section;
207 to a transfer head; 208 to a suction nozzle; 210 to parts
recognition camera; 212 to a board recognition camera; 220 to
a CPU; 223 to an image recognition section; and 224 to a

mount coordinate calculation section.

< Best Mode for Carrying Out the Invention >
(First embodiment)
A first embodiment of the invention will be discussed

with reference to the accompanying drawings. In the first
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embodiment, in a technique of mounting semiconductor chips on
a board, in a technique of electrically connecting electronic
parts to the board via bumps of protrusion electrodes placed
on the lower faces of the electronic parts of flip chips, etc.,
to mount the electronic parts on the board by a transfer head,
the board electrodes and the bumps of the electronic parts
need to be registered with high accuracy and thus generally
images of the board and the bumps of the electronic parts are
picked up by a camera, whereby the board and the bumps are
recognized and a position shift is detected and then is
corrected at the mount operation time before the bumps are
mounted on the electrodes. FIG. 1 is a plan view of an
electronic parts mount apparatus of the first embodiment of
the invention, FIG. 2A is a plan view of a board on which
parts are to be mounted by the electronic parts mount
apparatus of the first embodiment of the invention, FIG. 2B is
a plan view of a unit board on which parts are to be mounted
by the electronic parts mount apparatus of the first
embodiment of the invention, FIG. 3 is a block diagram to show
the configuration of a control system of the electronic parts
mount apparatus of the first embodiment of the invention, FIG.
4 is a flowchart of the mount operation in an electronic parts
mount method of the first embodiment of the invention, and
FIGS. 5A, 5B, 6A, and 6B are process explanation drawings of
the electronic parts mount method of the first embodiment of
the invention.

To begin with, the whole configuration of the



WO 03/015491 PCT/JP02/08077

electronic parts mount apparatus will be described with
reference to FIG. 1. In FIG. 1, a board 102 on which
electronic parts are to be mounted is placed on a transport
passage 101 disposed in an X direction. The transport passage
101 receives the board 102 transported from upstream and
positions the board 102 at the electronic parts mount position.
Therefore, the transport passage 101 serves as the board
positioning section for positioning the board.

A parts supply section 103 for supplying electronic
parts is disposed before the transport passage 101. The parts
supply section 103 is provided with a tray feeder 104 and a
tape feeder 106. The tray feeder 104 stores electronic parts
105 with bumps such as flip chips, etc., formed on the lower
faces with bumps. The tape feeder 106 stores various chip-
type electronic parts (not shown) in a state in which the
electronic parts are held on tape.

Above the transport passage 101, two Y-axis tables
107A and 107B are disposed in the Y direction orthogonal to
the transport passage 101 with the board positioning section
between. A first X-axis table 108 and a second X-axis table
114 are placed on the Y-axis tables 107A and 107B. A transfer
head 109 having a plurality of suction nozzles 110 is attached
to the first X-axis table 108 and a board recognition camera
115 is attached to the second X-axis table 114.

As the Y-axis table 107A and the first X-axis table
108 are driven, the transfer head 109 is reciprocated between

the parts supply section 103 and the board 102 on the board
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positioning section (transport passage 101). The electronic
parts 105 with bumps are picked up from the tray feeder 104 of
the parts supply section 103 and various chip-type electronic
parts are picked up‘from the tape feeder 106. The electronic
parts are transported to the board 102 and are registered and
then are mounted at mount points on the board 102. Therefore,
the Y-axis table 107A and the first X-axis table 108 serve as
head move means.

As the Y-axis table 107B and the second X-axis table
114 are driven, the board recognition camera 115 makes a
horizontal move in the XY direction and advances to or
retreats from the board 102 positioned on the transport
prassage 101. The board recognition camera 115 advances to an
arbitrary position above the board 102 and in this state,
picks up an image of the arbitrary position of the board 102
below the camera. A head-attached camera 111 moving
integrally with the transfer head 109 is attached to the
transfer head 109. The same object 1is imaged by the head-
attached camera 111 and the board recognition camera 115,
whereby the coordinate system of the board recognition camera
115 moving independently of the transfer head 109 and the
drive coordinate system of the transfer head 109 can be
calibrated.

A parts recognition camera 113 and a flux transfer
section 112 are placed in the move path of the transfer head
109 between the parts supply section 103 and the transport

passage 101. When the transfer head 109 taking out the

10
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electronic parts such as flip chips in the parts supply
section 103 passes through above the parts recognition camera
113, the parts recognition camera 113 images the electronic
parts held on the suction nozzles 110 from below. Accordingly,
the electronic parts are recognized and are identified and
their positions are detected. After this, the transfer head
109 moves to the flux transfer section 112 and the held
electronic parts are moved up and down relative to the
application face of the flux transfer section 112, whereby
flux for solder Jjoining is applied to the bumps of the
electronic parts 105 and joint terminals of the chip-type
electronic parts.

Next, the board 102 to mount the electronic parts will
be discussed with reference to FIGS. 2A and 2B. As shown in
FIG. 2A, the board 102 is a multiple-board board in which a
plurality of unit boards 102a are built. Recognition marks A
and B for position recognition of the whole board 102 are
formed at diagonal ©positions of the board 102. The
recognition marks A and B are imaged by the board recognition
camera 115 and the positions of the marks are recognized,
whereby the position of the board 102 is detected.

FIG. 2B shows the unit board 102a. Each unit board
102a are formed with various Jjoint electrodes such as an
electrode 116a to which the bump of the electronic part 105 is
joined and an electrode 116b to which a chip part is Jjoined.
A mark application position 117 of an NG mark (in the figure,

X) indicating whether or not the unit board 102a is an

11
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unusable defective is set in a corner of the unit board 102a.
If some defective condition is detected in the unit board 102a
in preprocess inspection, an NG mark is applied to the mark
application position 117. In the electronic parts mount
apparatus, the unit board 102a with an NG mark detected at the
board recognition time is determined an NG board and 1is
excluded from the boards to mount electronic parts.

Next, the configuration of the control system will be
discussed with reference to FIG. 3. In FIG. 3, a CPU 120 is a
general control section for performing centralized control of
sections described below. A program storage section 121
stores various programs such as an operation program for
executing the mount operation of the transfer head 109 and a
processing program for performing recognition processing of
board recognition, parts recognition, etc. A data storage
section 122 stores various pieces of data such as mount data.

An image recognition section 123 performs recognition
processing of the image data provided by image pickup of the
head-attached camera 111, the parts recognition camera 113,
and the board recognition camera 115. Accordingly, various
types of recognition processing of calibration of the
coordinate systems of the board recognition camera 115 and the
transfer head 109, position detection of the electronic parts
held on the transfer head 109, position detection of the board
102 on the transport passage 101, etc., are performed.
Therefore, the image recognition section 123 serves as

position detection means for detecting the position of the

12
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board 102.

A mechanism drive section 124 drives the following
mechanisms under the control of the CPU 120. A Dboard
transport mechanism 125 is a transport mechanism of the board
102 in the transport passage 101. A head move mechanism 126
(head move means) moves the transfer head 109 by the Y-axis
table 107A and the first X-axis table 108. A camera move
mechanism 127 moves the board recognition camera 115 by the Y-
axis table 107B and the second X-axis table 114. When the CPU
120 controls the head move means, it registers the transfer
head 109 relative to the board 102 based on the position
detection result of the image recognition section 123.

The electronic parts mount apparatus is configured as
described above. The electronic parts mount operation will be
discussed with reference to FIGS. 5A, 5B, 6A, and 6B according
to a flow in FIG. 4. In the flow in FIG. 4, the operation
performed on the board 102 in the mount operation is shown.
First, the board 102 to mount electronic parts is transported
from upstream on the transport passage 101 and is positioned
by the board positioning section (ST1). Next, the board
recognition camera 115 is moved by the camera move mechanism
127. As shown in FIG. 54, an image of the recognition mark A
of the board 102 is picked up and the position is recognized
and next as shown in FIG. 5B, an image of the recognition mark
B is picked up and the position is recognized (ST2). Thus,
the whole position of the board 102 is detected.

After this, processing 1is performed for each unit

13
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board 102a. That is, an image of each unit board 102a in the
board 102 is picked up and first the presence or absence of an
NG mark in the mark application position 117 (see FIG. 2A) is
recognized for detecting any NG unit board determined to be
defective in the preprocess (ST3). The detected NG unit board
is excluded from the boards to mount electronic parts and at
the following steps, processing is performed only for good
unit boards other than the NG unit boards. An image of each
unit board 102a determined good is picked up by the board
recognition camera 115 and mount points in the unit board 102a
are recognized (ST4). Accordingly, the positions of the
electrodes 116a and 116b shown in FIG. 2B are recognized.

In parallel with the operation at (ST2), (ST3), and
(ST4), as shown in FIGS. 5A and 5B, the transfer head 109
takes out the electronic parts 105 from the tray feeder 104
and the chip-type electronic parts from the tape feeder 106
through the suction nozzles 110 and next moves to a point
above the parts recognition camera 113. An image of the
electronic parts held by the suction nozzles 110 is picked up
from below and the electronic parts are identified and their
positions are detected. After this, as shown in FIG. 6A, the
transfer head 109 moves to a point above the flux transfer
section 112 and here, flux is applied to the bumps of the
electronic parts 105 and the joint terminals of the chip-type
electronic parts.

After this, the electronic parts are mounted (ST5).

That is, the transfer head 109 moves to above the board 102

14
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and mounts the held electronic parts at the mount points of
the unit board 102a on which the electronic parts are to be
mounted. In this mount operation, position shift of the
electrode 116a, 116b found by recognizing the mount points at
(ST4) and position shift found by recognizing the electronic
parts by the parts recognition camera 113 are corrected and
high mount position accuracy is provided.

After this, whether or not a unit board 102a on which
electronic parts are not yet mounted exists is determined
(ST6). If a unit board 102a on which electronic parts are not
yet mounted exists, the process returns to (ST3) and for the
unit board 102a, NG unit board detection (ST3), mount point
recognition (ST4), and mounting the electronic parts (ST5) are
executed. If a unit board 102a on which electronic parts are
not yet mounted does not exist at (ST6), the mount operation
is terminated.

The electronic parts mount method shown in the
embodiment described above includes an image pickup step of
advancing the board recognition camera 115 disposed in a
manner that it can advance to and retreat from the transport
passage 101 to a point above the board 102 and picking up an
image of the board 102, a position detection step of detecting
the positions of the recognition marks A and B of the board
102 and the positions of the mount points of each unit board
102a based on the image data provided by picking up the image,
a parts taking out step of taking out the electronic parts

from the parts supply section 103 by the transfer head 109,
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and a parts mount step of moving the transfer head 109 to
above the board 102 and mounting the electronic parts on the
board 102 based on the position detection result.

When the steps are executed, the image pickup step of
the board recognition camera 115 and the parts taking out step
of the transfer head 109 are performed concurrently and
position detection 1is executed based on the image pickup
result and then immediately a transition can be made to the
parts mount step. In the embodiment, an image is picked up
for each unit board in the image pickup step and an image of
the unit board 102a in the state just before the electronic
parts are mounted is picked up, so that even if the electronic
parts are mounted on a board easily becoming deformed such as
carrier tape, the mount quality excellent in position accuracy
can be provided.

The example has been given wherein only position
detection of the board 102 is conducted as the board
recognition camera 115 picks up an image of the board 102.
However, in the process of picking up images of the unit
boards in order, an image of each unit board on which the
electronic parts have been already mounted is also picked up
and the presence or absence of the electronic parts and
position shift may be detected based on the image pickup
result for performing a mount state inspection. The board
recognition camera 115 is thus provided independently of the
transfer head 109, so that the board recognition camera 115

can be used for application different in purpose and a more

16
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flexible mount method can be provided.

(Second embodiment)

Next, a second embodiment of the invention will be
discussed with reference to the accompanying drawings. The
position accuracy to mount electronic parts on board
electrodes also becomes advanced with miniaturization of the
electronic parts and advance of the packaging density. For
example, to mount electronic parts of a minute size of about
0.6 mm X 0.3 mm, extremely high mount position -accuracy is
required. Then, in the second embodiment of the invention,
solder after being printed is recognized and position is
detected so that electronic parts are correctly registered
relative to solder printed on board electrodes, whereby target
position coordinates to mount the electronic parts on the
board are corrected. FIG. 7 is a plan view of an electronic
parts mount apparatus of the second embodiment of the
invention, FIGS. 8A and 8B are partial plan views of a board
on which parts are to be mounted by the electronic parts mount
apparatus of the second embodiment of the invention, FIG. 9 is
a block diagram to show the configuration of a control system
of the electronic parts mount apparatus of the second
embodiment of the invention, FIG. 10 is a flowchart of mount
coordinate update processing of the electronic parts mount
apparatus of the second embodiment of the invention, and FIGS.
117, 11B, 123, and 12B are process explanation drawings of an

electronic parts mount method of the second embodiment of the
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invention.

To begin with, the whole configuration of the
electronic parts mount apparatus will Dbe discussed with
reference to FIG. 7. In FIG. 7, a board 202 on which
electronic parts are to be mounted is placed on a transport
passage 201 disposed in an X direction. The transport passade
201 receives the board 202 transported from upstream and
positions the board 202 at the electronic parts mount position.

Therefore, the transport passage 201 serves as the board
positioning section for positioning the board. In a
preprocess, cream solder is printed on each electrode of the
transported board 202 and an electronic part is mounted on the
cream solder.

A parts supply section. 203 for supplying electronic
parts is disposed before the transport passage 201. The parts
supply section 203 comprises a large number of tape feeders
204 placed side by side. The tape feeders 106 store various
electronic parts in a state in which the electronic parts are
held on tape, and supply the electronic parts to at taking-out
position by a transfer head 207 described later.

Above the transport passage 201, two Y-axis tables
2052 and 205B are disposed in the Y direction orthogonal to
the transport passage 201 with the board positioning section
between. A first X-axis table 206 and a second X-axis table
211 are placed on the Y-axis tables 2035A and 205B. The
transfer head 207 having a plurality of suction nozzles 208 is

attached to the first X-axis table 206 and a board recognition

18
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camera 212 is attached to the second X-axis table 211.

As the Y-axis table 205A and the first X-axis table
211 are driven, the transfer head 207 is reciprocated between
the parts supply section 203 and the board 202 on the board
positioning section (transport passage 201). The electronic
parts are picked up from the tape feeder 204 of the parts
supply section 203 and are transported to and mounted on the
board 202. Therefore, the Y-axis table 205A and the first X-
axis table 206 serve as transfer head move means.

As the Y-axis table 205B and the second X-axis table
211 are driven, the board recognition camera 212 makes a
horizontal move in the XY direction and advances to or
retreats from the board 202 positioned on the transport
passage 201. The board recognition camera 212 advances to an
arbitrary position above the board 202 and in this state,
picks up an image of the arbitrary position of the board 202
below the camera. Accordingly, the positions and shapes of
the objects to be recognized on the board 202 can be detected.
| That is, the positions of recognition marks formed on the
board 202 and the positions of electrodes 202a to which the
electronic parts are joined are detected and an image of cream
solder S printed on each electrode 202a is picked up, whereby
the position of the cream solder S can be detected, as
described later.

A head-attached camera 209 moving integrally with the

transfer head 207 is attached to the transfer head 207. The

same object is imaged by the head-attached camera 209 and the
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board recognition camera 212, whereby the coordinate system of
the board recognition camera 212 moving independently of the
transfer head 207 and the drive coordinate system of the
transfer head 207 can be calibrated.

A parts recognition camera 210 is placed in the move
path of the transfer head 207 between the parts supply section
203 and the transport passage 201. When the transfer head 207
taking out the electronic parts in the parts supply section
203 passes through above the parts recognition camera 210, the
parts recognition camera 210 images the electronic parts held
on the suction nozzles 208 from below. Accordingly, the
electronic parts are recognized and are identified and their
positions are detected.

Next, the board 202 to mount the electronic parts will
be discussed with reference to FIGS. 8A and 8B. As shown in
FIG. B8A, the board 202 is formed with a large number of the
electrodes 202a to which electronic parts connection terminals
are solder-joined. A pair of upper and lower electrodes 202a
is provided corresponding to two terminals of one chip-type
electronic part. That is, Pl, P2, and P3 each indicating the
midpoint of the electrodes 202a are mount points of the
electronic parts and relative position coordinates between a
recognition mark A put on the board 202 and the points P1l, P2,
and P3, (x1, vi1), (x2, y2), and (x3, y3), are mount
coordinates indicating the positions of the mount points.
These mount coordinates are stored in a data storage section

222 as mount data for each board type, as described later.
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FIG. 8B shows the board 202 in a state in which cream
solder is printed in the preprocess of electronic parts mount.
Cream solder S corresponding to the electrode shape is
printed on each electrode 202a}by a -screen primter. The cream
solder S does not necessarily match the position of the
electrode 202a because of various factors such as a mask plate
registration error, etc., in the print process,’and a position
shift may be shown depending on the electrode 202a.

That is, midpoints P1', P2', and P3' of the cream
solder S printed on two paired upper and lower electrodes do
not match P1l, P2, and P3 shown in FIG. 8A and vary from one
electrode to another. In an electronic parts mount method
shown in the embodiment, P1', P2', and P3' rather than the
target positions P1l, P2, and P3 on the essential mount data
are adopted as the target positions to mount the electronic
parts, so that a glitch at the reflow time caused by the
electronic part terminal making a position shift relative to
the cream solder S is prevented.

Next, the configuration of the control system of the
electronic parts mount apparatus will be discussed with
reference to FIG. 9. In FIG. 9, a CPU 220 is a control
section for performing calculations required for the operation
and processing of the whole electronic parts mount apparatus.
A program storage section 221 stores various programs such as
an operation program for executing the mount operation of the
transfer head 207 and a processing program for performing

recognition processing of board recognition, parts recognition,
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etc. A data storage section 222 stores various pieces of data
such as mount data shown in FIG. BA.

An image recognition section 223 performs recognition
processing of the image data provided by image pickup of the
head-attached camera 209, the parts recognition camera 210,
and the board recognition camera 212. Accordingly, various
types of recognition processing of calibration of the
coordinate systems of the board recognition camera 212 and the
transfer head 207, position detection of the electronic parts
held on the transfer head 207, position detection of the cream
solder S printed on the board 202, etc., are performed.
Therefore, the image recognition section 223 serves as solder
position detection means.

A mount coordinate calculation section 224 calculates
mount coordinates in the mount operation of the electronic
parts by the transfer head 207 based on the solder position
detection result of the image recognition section 223. That
is, as shown in FIG. 8B, the mount coordinate calculation
section 224 calculates relative position coordinates of the
solder midpoints P1', P2', and P3' to the recognition mark A,
(x'1, y'l), (x'2, y'2), and (x'3, v'3), as new mount
coordinates with solder position shift corrected based on the
cream solder S positions corresponding to the electrodes 202a.

The calculated mount coordinates are sent to the data
storage section 222, whereby the mount coordinates are updated.
That is, the mount coordinates determined based on the

electrode position coordinates on the design data are
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initially stored in the data storage section 222 and after the
solder positions are detected, the mount coordinates are
overwritten with the calculated mount coordinates to update
the data.

A mechanism drive section 225 drives the following
mechanisms under the control of the CPU 220: A board
transport mechanism 226 is a transport mechanism of the board
202 in the transport passage 201. A head move mechanism 227
(head move means) moves the transfer head 207 by the Y-axis
table 205A and the first X-axis table 206. When the transfer
head 207 performs the parts mount operation on the board 202,
the head move mechanism 227 is driven based on the updated
mount data. A camera move mechanism 228 moves the board
recognition camera 212 by the Y-axis table 205B and the second
X-axis table 211. When the CPU 220 controls the head move
means, it registers the transfer head 207 relative to the
board 202 based on the updated mount coordinates.

The electronic parts mount apparatus 1s configured as
described above. The mount method of the electronic parts
mount apparatus will Dbe discussed. Here, to mount the
electronic parts on the board 202 with cream solder printed in
the preprocess, the cream solder print position is previously
detected for each electrode and the mount coordinates are
updated based on the solder position detection result. This
mount coordinate update processing will be discussed with
reference to FIG. 10.

First, in FIG. 10, the board 202 with solder already
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printed is transported on the transport paésage 201 and is
positioned by the board positioning section (ST1). Next, the
board recognition camera 212 is advanced to above the board
202, an image of the recognition mark A of the board 202 (see
FIG. 8) is picked up by the board recognition camera 212, and
the position of the board 202 is recognized (ST2). Next, the
camera move mechanism 228 is driven for positioning the board
recognition camera 212 above the electrode 202a whose position
is to be detected (ST3) and an image of the electrode 202a is
picked up by the board recognition camera 212 for obtaining
image data (ST4). To move the board recognition camera 212
when imaging each electrode 202a, the mount position data
prepared based on the design data and stored in the data
storage section 222 is used.

Next, as shown in FIG. 8B, cream solder S printed on
the electrode 202a is recognized by the image recognition
section 223 based on the obtained image data and the solder
position is detected (ST5). After this, whether or not the
next electrode 202a to be detected exists is determined (ST6).

Tf the next electrode 202a to be detected exists, control
returns to ST3 and solder position detection is repeated. If
it is determined at ST6 that all electrodes have been detected,
the mount coordinate calculation section 224 calculates the
relative coordinates of the print points P1', P2', P3'...

(barycentric position of cream solder printed on a pair of
electrodes 202a) to the recognition mark A, (x'l, y'l), (x'2,

y'2), (x'3, y'3)..., as mount coordinates based on the solder
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position detection result, and stores the coordinates in the
data storage section 222 (ST8). The mount position data
preparation processing with solder position shift considered
is now complete.

In parallel with the operation at (STl) to (ST8), the
transfer head 207 takes out the electronic parts from the tape
feeder of the parts supply section 203 through the suction
nozzles 208 as shown in FIG. 11A, and next moves to a point
above the parts recognition camera 210 as shown in FIG. 11B.
The transfer head 207 makes a horizontal move at predetermined
scan speed over the parts recognition camera 210, whereby the
electronic parts held by the suction nozzles 208 are imaged in
order from below.

FIG. 12A shows the state in which the image pickup is
complete in such a manner. The image recognition section 223
performs recognition processing of the image provided by the
image pickup, thereby identifying the electronic parts and
detecting their positions. In this state, the Dboard
recognition camera 212 retreats from above the board 202 and
does not hinder advancing of the transfer head 207 to above
the board 202.

After this, as shown 1in FIG. 12B, the transfer head
207 moves to above the Dboard 202 and mounts the held
electronic part at the mount point of the board 202. In this
mount operation, the electronic parts are mounted on the
electrodes 202a in accordance with the mount coordinates

updated based on the solder detection result described above.
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That is, if the printed solder S makes a position shift
relative to the electrode 202a as shown in FIG. 8 (b), the
electronic parts are mounted at the cream solder S print
points P'l, P'2, P'3... as the target positions rather than
the positions of the electrodes 202a. Therefore, the
terminals of the electronic parts are mounted without any
position shift relative to the cream solder S although they
are in a position shift state relative to the electrodes 202a.

After this, the board 202 with the electronic parts
mounted at the electrode positions is sent to a reflow process
and is heated, whereby the cream solder S is melted and the
terminals of the electronic parts are solder-joined to the
electrodes 202a. At this time, the terminal placed in the
position shift state relative to the electrode 202a before
heating is drawn near the electrode 202a by the self-alignment
effect when the cream solder S is melted, namely, the effect
of spreading the melted solder along the surface of the
electrode 202a, and is solder-joined to the electrode 202a at
the correct position and attitude relative to the electrode
202a without a position shift.

As described above, in the embodiment, the mount
position data is prepared based on the solder print position
measurement result on the real substrate. Thus, mount
position shift of each electronic part caused by variations in
solder print positions on the board can be prevented and if
the electronic parts of a minute size requiring high mount

accuracy are to be mounted, it is made possible to prevent
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position shift of the electronic parts after being solder-
joined and decrease mount defectiveness.

The electronic parts mount method shown in the
embodiment described above includes an image pickup step of
advancing the board recognition camera 212 disposed in a
manner that it can advance to and retreat from the transport
passage 201 to a point above the board 202 and picking up an
image of the board 202, a solder position detection step of
detecting the positions of solder printed on the electrodes
202 of the board 202 based on the image data provided by
picking up the image, a mount coordinate calculation step of
calculating the mount coordinates in the mount operation of
the electronic parts by the transfer head 207 based on the
solder position detection result, and a parts mount step of
performing registration by the head move means based on the
mount coordinates and mounting the electronic parts on the
board 202.

When the steps are executed, the image pickup step of
the board recognition camera 212 for detecting the solder
positions and the parts taking out step of the transfer head
207 are performed concurrently and the mount coordinates are
calculated based on the solder position detection result and
then immediately a transition can be made to the parts mount
step. Thus, the tact time can be shortened and the electronic
parts can be mounted efficiently as compared with the method
in the related art performing the image pickup step and the

parts taking out step in the same cycle.
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< Industrial Applicability >

According to the invention, the board image pickup
operation in the board positioning section and the taking out
operation of the electronic parts by the transfer head in the
parts supply section are performed concurrently, so that the
tact time can be shortened and the electronic parts can be
mounted on the board efficiently.

The present invention is based on Japanese Patent
Applications No. 2001-240820 and No. 2001-240821, which are

incorporated herein by references.

While only certain embodiments of the invention have
been specifically described herein, it will be apparent that
numerous modifications may be made thereto without departing

from the spirit and scope of the invention.
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CLAIMS

1. An electronic parts mount apparatus for transporting
and mounting electronic parts to and on a board by a transfer
head including a plurality of suction nozzles for sucking and
holding the electronic parts, the apparatus comprising:

a parts supply section for supplying the electronic
parts;

a board positioning section for positioning the board;

a head move means for moving the transfer head between
the parts supply section and the board positioning section,
and performing registration operation of the transfer head
when the electronic parts are taken out in the parts supply
section and when the electronic parts are mounted in the board
positioning section;

an image pickup means disposed in a manner that the
image pickup means can advance to and retreat from the board
positioning section, the image pickup means for picking up an
image of the board when it advances to above the board in the
board positioning section;

a position detection means for detecting the position
of the board based on image data provided by picking up the
image of the board; and

a control section for controlling the head move means

based on the position detection result.

2. The electronic parts mount apparatus according to
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Claim 1,
wherein the electronic parts are each formed on a

lower face with a bump.

3. The electronic parts mount apparatus according to
Claim 1,
wherein the parts supply section is a tray feeder for

storing the electronic parts with bumps.

4, The electronic parts mount apparatus according to
Claim 1, further comprising:

a parts recognition camera placed in a move path of
the transfer head for picking up an image of the electronic

parts held on the suction nozzles.

5. The electronic parts mount apparatus according to
Claim 1, further comprising:

a flux transfer section placed in a move path of the
transfer head for applying flux for solder Joining to the

electronic parts held on the suction nozzles.

6. An electronic parts mount method for taking out
electronic parts from a parts supply section by a transfer
head moved by head move means and transporting and mounting
the electronic parts to and on a board positioned in a board
positioning section, the electronic parts mount method

comprising the steps of:
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image picking up for advancing image pickup means to
above the board in the board positioning section and picking
up an image of the board, wherein the image pickup means is
disposed in a manner that the image pickup means can advance
to and retreat from the board positioning section;

position detecting for detecting the position of the
board based on image data of the board obtained by the step of
picking up;

parts taking out for taking out the electronic parts
from the parts supply section by the transfer head; and

parts mounting for controlling the head move means
based on the result of the step of position detecting and
moving the transfer head to above the board positioned in the
board positioning section and mounting the electronic parts on
the board;

wherein the step of image picking up 1s executed by
the board positioning section and the step of parts taking out
is executed by the parts supply section, and both of the steps

are performed concurrently.

7. The electronic parts mount method according to Claim 6,
wherein, in the step of image picking up, the image
pickup means picks up an image of a position of an electrode

of the board.

8. The electronic parts mount method according to Claim 6,

wherein the step of parts taking out including a step
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of picking up an image of the electronic parts held on suction

nozzles by a parts recognition camera.

9. The electronic parts mount method according to Claim 8,
wherein the electronic parts are each formed on a
lower face with a bump, and
wherein the parts recognition camera picks up an image

of the electronic parts from below of the electronic parts.

10. The electronic parts mount method according to Claim 6,
wherein the board is a multiple-board board in which a
plurality of unit boards are built, and
wherein, in the step of image picking up, an image is

picked up for each unit board.

11. The electronic parts mount method according to Claim 6,
further comprising a step of:

mount state inspecting for picking up an image of the
board, on which the electronic parts are mounted, by the board
recognition camera and inspecting a state of the board based

on the picked up image.

12. An electronic parts mount apparatus for transporting
and mounting electronic parts to and on a board by a transfer
head including a plurality of suction nozzles for sucking and
holding the electronic parts, the apparatus comprising:

a parts supply section for supplying the electronic
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parts;

a board positioning section for positioning the board;

a head move means for moving the transfer head between
the parts supply section and the board positioning section,
and performing registration operation of the transfer head
when the electronic parts are taken out in the parts supply
section and when the electronic parts are mounted in the board
positioning section;

an image pickup means being disposed in a manner that
the image pickup means can advance to and retreat from the
board positioning section, the image pickup means for picking
up an image of the board when the image pickup means advances
to above the board in the board positioning section;

a solder position detection means for detecting the
position of solder printed on an electrode of the board based
on image data provided by picking up the image of the board;

a mount coordinate calculation means for calculating
mount coordinates in the mount operation of the electronic
parts by the transfer head based on the solder position
detection result; and

a control section for controlling the head move means

based on the mount coordinates.

13. The electronic parts mount apparatus according to
Claim 12, further comprising:
a data storage section for storing the mount

coordinates calculated by the mount coordinate calculation
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means.

14. The electronic parts mount apparatus according to
Claim 12, further comprising:

a parts recognition camera placed in a move path of
the transfer head for picking up an image of the electronic

parts held on the suction nozzles.

15. An electronic parts mount method for taking out
electronic parts from a parts supply section by a transfer
head moved by head move means and transporting and mounting
the electronic parts to and on a board positioned in a board
positioning section, the electronic parts mount method
comprising the steps of:

parts taking out for taking out the electronic parts
from the parts supply section by the transfer head;

image picking up for advancing image pickup means
disposed in a manner that the image pickup means can advance
to and retreat from the board positioning section to above the
board in the board positioning section, and picking up an
image of the board;

solder position detecting for detecting the position
of solder printed on an electrode of the board based on image
data provided by picking up the image of the board;

mount coordinate calculating for calculating mount
coordinates in the mount operation of the electronic parts by

the transfer head based on the solder position detection
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result; and

parts mounting for controlling the head move means
based on the mount coordinates for mounting the electronic
parts on the board;

wherein the step of image picking up is executed by
the board positioning section, the step of parts taking out is

executed by the parts supply section, and both of the steps

are performed concurrently.

16. The electronic parts mount method according to Claim
15,

wherein the mount coordinates calculated by the mount
coordinate calculation means are stored in a data storage

section.
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