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(57) ABSTRACT

When a connected position detecting unit detects that a con-
nected position of a tape reaches a predetermined position in
the tape passage, head-feeding of an electronic component
provided 1n a head of the connected new tape 1s provided. In
the head-feeding, a tape feeder feeds the tape such that the
clectronic component 1n the head of the new tape 1s located 1n
a component pickup port. When the connected position
detecting unit detects that the connected position of the tape
reaches the predetermined position in the tape passage, a
mounting head picks up the electronic component from the
new tape fed by the head feeding control unit and 1s mounted
on a new board positioned by a board conveying path.
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FIG. 3
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ELECTRONIC COMPONENT MOUNTING
METHOD

TECHNICAL FIELD

The present invention relates to an electronic component
mounting device and an electronic component mounting,
method 1n which an electronic component fed by a tape feeder

1s picked up by a mounting head to mount the electronic
component on a board.

BACKGROUND ART

An electronic component mounting device includes a
board conveying path which conveys and positions a board on
which electronic component 1s to be mounted, a tape feeder
which carries out a feeding operation of a tape storing elec-
tronic components to supply the electronic components; and
a mounting head which picks up the electronic component
supplied by the tape feeder and mounts the electronic com-
ponent on the board positioned by the board conveying path.
The tape feeder feeds the detachably attached tape pitch by
pitch and supplies the electronic component stored 1n the tape
to a component pickup port one by one. The mounting head
picks up the electronic components supplied by the tape
teeder and mounts the electronic component on the board
positioned by the board conveying path. From the viewpoint
that a quality control of the electronic component to be
mounted on the board can be carried out for each tape, the
clectronic components having the same electrical character-
1stics are stored 1n the same tape.

When the feeding operation of the tape progresses and a
rear end of the tape reaches the component pickup port, the
tape attached to the tape feeder falls within a state of running
out of the component and waiting for an exchange of the tape.
A tape splicing technique 1s known for the purpose of elimi-
nating a loss of time due to such a waiting for an exchange of
a tape. In the tape splicing, a new tape 1s connected (spliced)
to a rear end portion of a tape which 1s being attached to a tape
teeder and supplying electronic component before the tape
teeder runs out of the component, whereby the tape feeder can
continuously supply the electronic component over a plural-
ity of tapes (for example, Patent Document 1).

RELATED ART DOCUMENTS

Patent Documents

Patent Document 1: JP-A-2005-116599

SUMMARY OF THE INVENTION

Problem to be Solved by the Invention

However, when the tape splicing 1s applied, the electrical
characteristics of the electronic component supplied from the
tapes are different before and after connected positions of the
tapes. When a plurality of electronic components which stride
over the connected positions of the tapes are supplied and
mounted on one board, the electronic components having
different electrical characteristics are mixed and mounted on
the board. Consequently, the tape splicing 1s extremely effec-
tive for the production of the board 1n which variation 1n the
clectrical characteristics of the electronic components
mounted on the board 1s permitted to some degree. In con-
trast, the tape splicing may be rather inconvenient for a board
such as an illumination panel, e.g., a liquid crystal panel, 1n

10

15

20

25

30

35

40

45

50

55

60

65

2

which variation 1n electrical characteristics of mounted elec-
tronic components (LED components) may give a great intlu-

ence to the quality of a product (here, a uniformity of 1llumi-
nation distribution) so that the quality of an entire board may
be deteriorated.

An object of the present 1nvention 1s to provide an elec-
tronic component mounting device and an electronic compo-
nent mounting method 1n which even when the tape splicing
1s applied to the tape of the tape feeder, the electronic com-
ponents having the same electrical characteristics can be
mounted to one board.

Means for Solving the Problem

An aspect of the present invention provides an electronic
component mounting device including: a board conveying
path which conveys and positions a board for mounting an
clectronic component thereon; a tape feeder which feeds
pitch by pitch a tape storing the electronic components to be
mounted on the board so as to supply one by one the elec-
tronic components to a component pickup port; a mounting
head which picks up the electronic component supplied by
the tape feeder to mount the electronic component on the
board positioned by the board conveying path; a tape passage
serving as a passage of the tape fed pitch by pitch by the tape
teeder; connected position detecting means which detects
that a connected position where a new tape 1s connected to the
tape provided in the tape feeder reaches a predetermined
position 1n the tape passage; and head-feeding control means
which performs head-feeding of an electronic component
provided 1n a head of the connected new tape, in which the
tape feeder feeds the tape such that the electronic component
in the head of the new tape 1s located 1n the component pickup
port, when the connected position detecting means detects
that the connected position of the tape reaches the predeter-
mined position 1n the tape passage, wherein when the con-
nected position detecting means detects that the connected
position of the tape reaches the predetermined position 1n the
tape passage, the mounting head picks up the electronic com-
ponent from the new tape fed by the head feeding control
means and 1s mounted on a new board positioned by the board
conveying path.

Another aspect of the invention provides an electronic
component mounting method by an electronic component
mounting device that includes: a board conveying path which
conveys and positions a board for mounting an electronic
component thereon; a tape feeder which feeds pitch by pitch
a tape which stores the electronic component is to be mounted
on the board so as to supply one by one the electronic com-
ponents to a component pickup port; a mounting head which
picks up the electronic component supplied by the tape feeder
to mount the electronic component on the board positioned by
the board conveying path; a tape passage serving as a passage
of the tape fed pitch by pitch by the tape feeder; and connected
position detecting means which detects that a connected posi-
tion where a new tape 1s connected to the tape provided in the
tape feeder reaches a predetermined position 1n the tape pas-
sage, said electronic component mounting method including;:
a step ol performing head-feeding of an electronic component
provided 1n a head of the connected new tape, in which the
tape feeder feeds the tape such that the electronic component
in the head of the new tape 1s located 1n the component pickup
port, when the connected position detecting means detects
that the connected position of the tape reaches the predeter-
mined position 1n the tape passage; and a step of picking up
the electronic component by the mounting head from the new
tape fed by the head feeding control means and mounting the
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clectronic component on a new board positioned by the board
conveying path when the connected position detecting means
detects that the connected position of the tape reaches the
predetermined position 1n the tape passage.

Advantages of the Invention

In the present invention, when it 1s detected that the con-
nected position of the tape reaches the predetermined position
in the tape passage, the head-feeding process of the electronic
component 1s performed to locate the electronic component
in the head of the new connected tape 1n the component
pickup port, and the mounting head picks up the electronic
component from the new tape to which the head-feeding
process has been performed and mounts the electronic com-
ponent on the new board. Accordingly, even when a tape
splicing 1s applied to the tape of the tape feeder, the electronic
components having the same electrical characteristics can be
mounted on the one board. Thus, 1t 1s possible to avoid a
deterioration of quality of an entire board caused by mounting
the electronic components having different electrical charac-
teristics on the one board.

BRIEF DESCRIPTION OF THE DRAWINGS

FIG. 1 1s a perspective view of an electronic component
mounting device according to an exemplary embodiment of
the present invention.

FIGS. 2(a) and 2(b) are plan views of a multi-board sub-
strate which holds a plurality of unit boards to which LED
components are mounted by the electronic component
mounting device according to the exemplary embodiment of
the present invention.

FI1G. 3 1s a block diagram showing a control system of the
clectronic component mounting device according to the
exemplary embodiment of the present mnvention.

FIGS. 4(a) and 4(b) are diagrams showing a procedure of a
tape splicing process of a tape attached to a tape feeder pro-
vided 1n the electronic component mounting device accord-
ing to the exemplary embodiment of the present invention.

FIGS. 5(a) and 5(b) are diagrams showing a connected
position detecting sensor, and 1n the vicinity thereof, provided
in the electronic component mounting device according to the
exemplary embodiment of the present invention.

FIG. 6 1s a flowchart showing a procedure of component
mounting processes carried out by the electronic component
mounting device according to the exemplary embodiment of
the present invention.

MODE FOR CARRYING OUT THE INVENTION

With reference to the drawings, an exemplary embodiment
of the present invention will be described below. In FIG. 1, an
clectronic component mounting device 1 mounts LED com-
ponents 4 serving as electronic components on a plurality of
unit boards (hereinafter simply referred to as boards) 3,
respectively, for manufacturing 1llumination boards held on a
multi-board substrate 2 delivered from other device provided
on an upstream side not shown and discharges the multi-
board substrate 2 to other device provided on a downstream
side not shown. The electronic component mounting device 1
1s connected to other devices such as a screen printing device,
an mspecting device or a re-flow furnace which are not shown
to form a component mounting line for manufacturing
mounting boards. For the convenience of a following expla-
nation, a conveying direction of the multi-board substrate 2 in
the electronic component mounting device 1 (in FIG. 1, a
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4

direction to which an arrow A 1s directed) 1s set to an X-axis
direction, a direction along a horizontal plane and perpen-
dicular to the X-axis direction 1s set to a Y-axis direction, and
a vertical direction 1s set to a Z-axis direction. The Y-axis
direction 1s set to a transverse direction of the electronic
component mounting device 1.

In FIG. 1, the electronic component mounting device 1
includes: a board conveying path 12 provided on a base 11 to
convey and position the multi-board substrate 2 (1.e., the
boards 3) 1n a direction along a horizontal plane (the X-axis
direction); a plurality of tape feeders 13 (three feeders 1n the
exemplary embodiment) provided on one side of the base 11
in the Y-axis direction and arranged 1n parallel with the X-axis
direction, each of which supplies the LED component 4 to be
mounted on the boards 3; and a mounting head 135 which 1s
movable by a head moving mechanism 14 provided on the
base 11, picks up the LED component 4 supplied from the
tape feeders 13, and mounts the LED component 4 on the
boards 3 held by the multi-board substrate 2 on the board
conveying path 12.

In FIG. 1, the board conveying path 12 includes a pair of
belt conveyors. The board conveying path 12 conveys (loads)
the multi-board substrate 2 delivered from other device on the
upstream side (e.g., the screen printing machine) to position
the multi-board substrate 2 at an operating position at a center
of the base 11 (a position shown 1n FIG. 1), and conveys
(unloads) the multi-board substrate 2 to which the LED com-
ponent 4 1s mounted by the mounting head 15 to discharge the
multi-board substrate 2 to other device provided on the down-
stream side (e.g., the mspecting device).

In FIG. 1, each of the tape feeders 13 includes a detachable
tape T which stores many LED components 4 having the same
clectrical characteristics arranged 1n one row. The tape feeder
13 feeds the tape T 1n a predetermined direction (here, 1n the
Y-axis direction directed toward the board conveying path 12
side) pitch by pitch to continuously supply the LED compo-
nents 4 one by one to components pickup ports 13p provided
in an end portion of a center side of the base 11 (the board
conveying path 12 side).

In FIG. 1, the head moving mechanism 14 includes one pair
of gate type frames 14a provided so as to stride over the board
conveying path 12 and extend 1n the Y-axis direction; a beam
shaped X-axis table 145 having both ends supported on the
pair of gate type frames 14a and provided movable in the
Y-axis direction; and a plate shaped moving stage 14¢ pro-
vided movable 1n the X-axis direction on the X-axis table 145.
The mounting head 15 1s attached to the moving stage 14c.
The mounting head 15 includes a plurality of suction nozzles
15N extending downward such that the suction nozzles can be
lifted and lowered and can rotate about the vertical axis (the
7-axi1s).

As shown in FIG. 1, 1n the mounting head 15, a board
camera 16 having an imaging field of view directed down-
ward 1s provided. In an area between the board conveying
path 12 on the base 11 and the tape feeders 13, a component
camera 17 having an 1imaging field of view directed upward 1s
provided.

As shown 1n FIGS. 2(a) and 2(b), each of the boards 3 has
an elongated form extending in the conveying direction (the
X-axis direction) of the multi-board substrate 2 conveyed by
the board conveying path 12. A plurality of boards 3 (fifteen
sheets 1 the exemplary embodiment) are arranged in the
direction of width of the multi-board substrate 2 (the Y-axis
direction) and held on the multi-board substrate 2.

As shown 1n FIG. 2(a), in each of the boards 3, a plurality
of LED component mounting portions BS are arranged in the
conveying direction (the X-axis direction) of the board 2. The




US 9,271,417 B2

S

LED component mounting portions BS are provided for
arranging and mounting thereon the LED components 4 of
the same kind (the same color) 1n one row 1n the conveying
direction of the multi-board substrate 2 (the X-axis direction).
FIG. 2(a) shows the multi-board substrate 2 before the LED
components 4 are mounted on the LED component mounting
portions BS provided on each ofthe boards 3. FI1G. 2(b) shows
the multi-board substrate 2 after the LED components 4 are
mounted on the LED component mounting portions BS pro-
vided on each of the boards 3.

An operation execution control unit 20a (FIG. 3) of a
controller 20 (FIG. 1 and FIG. 3) 1s provided 1n the electronic
component mounting device 1. The operation execution con-
trol unit 20a controls an operation of a board conveying path
driving unit 21 (FIG. 3) including an actuator not shown,
thereby performing a conveying and positioning operation of
the boards 3 (directly, the multi-board substrate 2) by the
board conveying path 12. The operation execution control
unit 20a of the controller 20 controls an operation of a tape
teeder driving unit 22 (FIG. 3) including an actuator not
shown, thereby performing a feeding operation (a pitch by
pitch feeding operation of the tape T) of the LED component
4 to the component pickup port 13p by each of the tape
feeders 13.

The operation execution control unit 20q of the controller
20 controls an operation of a head moving mechanism driving
unit 23 (FIG. 3) (by controlling a movement of the X-axis
table 145 1nthe Y-axis direction relative to the pair of gate type
frames 14a and controlling a movement of the moving stage
14¢ 1n the X-axis direction relative to the X-axis stage 145),
thereby performing a moving operation of the mounting head
15 1n the direction along the horizontal plane by the head
moving mechanism 14. The operation execution control unit
20a of the controller 20 controls an operation of a nozzle
driving unit 24 (FIG. 3) including an actuator not shown,
thereby performing a lifting and lowering operation and a
rotating operation of the suction nozzles 15N on the vertical
axis relative to the mounting head 15.

The operation execution control unit 20q of the controller
20 controls an operation of a vacuum pressure supply unit 25
(FIG. 3) so as to supply a vacuum pressure to the suction
nozzles 15N and release the supply of the vacuum pressure to
the suction nozzles 15N, thereby performing a sucking and
detaching operation of the LED component 4 by each of the
suction nozzle 15N.

The operation execution control unit 20q of the controller
20 controls operations of the board camera 16 and the com-
ponent camera 17 (FIG. 3), thereby performing an imaging,
operation by the board camera 16 and the component camera
17. Data of an 1image obtained by the imaging operations of
the board camera 16 and the component camera 17 are
tetched and stored 1n an 1image data storing unit 2056 (FI1G. 3),
and the image 1s recognized by an 1image recognizing unit 20¢
(FIG. 3) provided 1n the controller 20.

When the feeding operation of the tape T by the tape feeder
13 progresses and a rear end portion of the tape T reaches the
component pickup port 13p, the tape T attached to the tape
teeder 13 falls within a state of running out of component.
However, when a new tape T 1s connected (spliced) to the rear
end portion of the tape T which 1s being attached to the tape
teeder 13 and supplying the LED component 4 before the tape
T runs out of the component as described above, the tape
teeder 13 may continuously supply the LED components 4
over a plurality of tapes.

FIGS. 4(a) and 4(b) show an example of a procedure of a
tape splicing operation. On an upper surface of the tape T,
many recessed portion UB which stores the LED components
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4 are arranged and provided in one row along the longitudinal
direction of the tape T. On a side of the row (on a side 1n the
direction of width of the tape T), many feeding holes C are
similarly arranged and provided in one row along the longi-
tudinal direction of the tape T. The feeding holes C are holes
for fitting thereto outer peripheral protrusions of a sprocket
(not shown) for feeding pitch by pitch the tape T provided 1n
the tape feeder 13.

In order to connect the tapes T each other, at first, the rear
end portion of the tape T (reference sign: T1, in FIGS. 4(a)
and 4(b)) which 1s being attached to the tape feeder 13 and
supplying the LED component 4 1s butted against a leading,
end of the tape T (reference sign: T2, in FIGS. 4(a) and 4(d))
connected to the tape T. In this state, an upper connecting
sheet SH1 1s stuck to the upper surfaces of the tapes T1 and
12, and a lower connecting sheet SH2 1s stuck to lower
surfaces of the tapes T1 and T2 (FI1G. 4(a) to FIG. 4(b)). The
upper connecting sheet SH1 1s positioned to dose the feeding
holes C, and the lower connecting sheet SH2 1s positioned to
dose the feeding holes C.

In FIGS. 5(a) and 5(b), the tape feeder 13 includes a tape
lower support portion 13a and a tape upper support portion
135 which extend 1n the horizontal direction. The tape lower
support portion 13a and the tape upper support portion 135
are provided to extend in the direction in the horizontal plane.
The tape lower support portion 134 and the tape upper support
portion 135 define a tape passage 13c¢ as a passage of the tape
T. At positions of the tape lower support portion 134 and the
tape upper support portion 135 which vertically oppose each
other, one pair of inspection light through holes KH are pro-
vided. The feeding holes C of the tape T fed pitch by pitch by
the tape feeder 13 pass 1n the direction in the horizontal plane
(the Y-axis direction) between the pair of inspection light
through holes KH.

As shown 1 FIGS. 5(a) and 3(b), a connected position
detecting sensor 30 (see also FI1G. 1) 1s provided at positions
to vertically sandwich the pair of mspection light through
holes KH 1n the tape passage 13¢ of the tape feeder 13. The
connected position detecting sensor 30 includes: a projector
30a provided below the tape lower support portion 13a to
project inspection light L upward; and a light recerver 3056
provided above the tape upper support portion 135 to receive
the inspection light L projected by the projector 30a. When
the light recetrver 305 receives the imnspection light L, the light
receiver 306 outputs a light recerving signal to the controller
20.

As shown 1 FIG. 5(a), when a portion except a connected
position of the tape T passes between the pair of inspection
light through holes KH, the inspection light L projected by the
projector 30a passes through the feeding holes C of the tape T
from a lower side to an upper side for each of feeding opera-
tions of one pitches of the tape T by the tape feeder 13.
Accordingly, the light recerver 305 intermittently receives the
ispection light L at intervals of feeding times of one pitches
of the tape T. However, as shown in FIG. 5(b), when the
connected position of the tape T reaches the pair ol inspection
light through holes KH, since the inspection light L projected
by the projector 30a 1s blocked by the upper connecting sheet
SH1 which 1s stuck to close the feeding holes C of the tape T,
the light recerver 305 does not recerve the mspection light L
during that time.

When a connected position arrival determining unit 31
(FI1G. 3) of'the controller 20 detects that output intervals of the
light recerving signals output from the light recerver 305 at
predetermined 1ntervals up to that time are long despite that
the tape T 1s fed pitch by pitch (when the lightrecerving signal
from the connected position detecting sensor 30 (the light
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receiver 305) 1s not received even when a predetermined time
clapses), the connected position arrival determining unit 31
determines that the connected position of the tape T fed pitch
by pitch by the tape feeder 13 reaches a predetermined posi-
tion (a position between the pair of ispection light through
holes KH) based on the lightrecerving signals output from the
light receiver 305.

In the present exemplary embodiment, the connected posi-
tion detecting sensor 30 serves as connected position detect-
ing means which detects that the connected position where
the new tape T 1s connected to the tape T provided in the tape
teeder 13 reaches the predetermined position 1n the tape pas-
sage 13c.

In FIG. 3, the controller 20 includes a head-feeding control
unit 32. When the connected position detecting sensor 30
detects the connected position of the tape T, the head-feeding
control unit 32 performs a “head-feeding the LED component
4 by controlling the operation of the tape feeder driving unit
22 to allow the tape feeder 13 to feed the tape T and supply the
LED component 4 provided 1n a head of the newly connected
tape T to the component pickup port 13p.

A procedure of component mounting process performed
by the electronic component mounting device 1 1n the present
exemplary embodiment will be described below. In this
example, only one tape feeder 13 of the three tape feeders 13
1s supposed to supply the LED component 4, and the tape T 1s
supposed to be connected by the new tape T before the tape T
runs out of component. Accordingly, when the rear end por-
tion of the tape T which 1s being attached to the tape feeder 13
and supplying the LED component 4 reaches the predeter-
mined position (the position between the pair of mspection
light through holes KH) by the feeding operation of the tape
T by the tape feeder 13, the connected position of the tape T
1s always detected by the connected position detecting sensor
30.

The operation execution control unit 20q of the controller
20 1mitially controls the operation of the tape feeder driving
unit 22 to allow the tape feeder 13 to feed the tape T pitch by
pitch so as to locate the LED component 4 in the head of the
tape T which 1s being attached to the tape feeder 13 in the
component pickup port 13p, thereby feeding the head LED
component (initial head-feeding) (an “initial head-feeding”
process 1n step ST1 shown 1n FIG. 6).

When the operation execution control unit 20q of the con-
troller 20 performs the imitial head-feeding process of the
LED component 4, the operation execution control unit 20a
controls the operation of the board conveying path driving
unit 21 to convey (load) the multi-board substrate 2 delivered
from other device on the upstream side (e.g., the screen print-
ing machine) by the board conveying path 12 and position the
multi-board substrate 2 1n a predetermined operating position
(a “multi-board substrate conveying and positioning™ process
in step ST2 shown 1n FIG. 6).

When the multi-board substrate 2 1s positioned at the pre-
determined operating position, the operation execution con-
trol unit 20a of the controller 20 moves the board camera 16
(the mounting head 15) to a space above the multi-board
substrate 2 to obtain an 1mage of a board mark (not shown)
provided on the multi-board substrate 2. Then, the operation
execution control unit 20q allows the image recognizing unit
20c¢ to recognize the obtained 1mage so as to obtain a posi-
tional shift or displacement of the multi-board substrate 2
from a normal operating position.

When the operation execution control unit 20a of the con-
troller 20 conveys and positions the multi-board substrate 2,
the operation execution control unit 20a determines, 1n the
connected position arrival determining unit 31, whether the
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8

connected position of the tape T 1s detected based on the
detected information from the connected position detecting
sensor 30 at the last pitch-by-pitch feeding operation of the
tape T (a “connected position detection determining’” process
in step ST3 shown 1n FIG. 6). As a result, when the operation
execution control unit 20a of the controller 20 determines that
the connected position of the tape T 1s detected by the con-
nected position arrival determining unit 31, the operation
execution control unit allows the tape feeder 13 to feed the
tape T to perform a head-feeding process of the LED compo-
nent 4 1n which the LED component 4 1n the head of the new
connected tape T 1s located 1n the component pickup port 13
(a “head-feeding” process 1n step ST4 1n FIG. 6).

After the determination of the above-described step ST3 by
the operation execution control unit 20a of the controller 20
(when the operation execution control unit 20a determines
that the connected position of the tape T 1s detected 1n the step
ST3, after the head LED component 4 1s fed 1n the step ST4
subsequent thereto), the operation execution control unmit 20q
allows the mounting head 15 to pick up the LED component
4 fed to the component pickup port 13p (a “pickup” process 1n
step STS shown in FIG. 6).

After the pickup of the LED component 4, the operation
execution control unit 20a moves the mounting head 15 such
that the picked up LED component 4 passes above the com-
ponent camera 17 to obtain an 1mage of the LED component
4 by the component camera 17. Then, the obtained image 1s
recognized by the image recognizing unit 20c¢ to mspect
whether there 1s an abnormality (a deformation or defect) of
the LED component 4 and to obtain a positional shiit or
displacement (a suction shift) of the LED component 4 rela-
tive to the suction nozzle 15N (an “1mage recognizing’” pro-
cess 1n step ST6 shown 1n FIG. 6).

After recognition of the image of the LED component 4
picked up by the mounting head 15, the operation execution
control unit 20a allows the mounting head 15 to move above
the board 3 for mounting the LED component 4. Then, the
operation execution control unit 20a allows the picked up
LED component 4 to contact the LED component mounting
portion BS on the board 3 (in the LED component mounting
portion BS, a solder 1s previously printed by the screen print-
ing machine disposed on the upstream side of the electronic
component mounting device 1), and controls the operation of
the vacuum pressure supply unit 25 to release the supply of
the vacuum pressure to the suction nozzles 15N. Thus, the
operation execution control unit 20 mounts the LED com-
ponent 4 on the LED component mounting portion BS on the
board 3 (a “mounting” process in step S17 shown 1n FIG. 6).

In the mounting process of the step ST7, after the determi-
nation that the connected position of the tape T 1s detected in
the step ST3 and head-feeding of the LED component 4 1n the
step ST4 subsequent thereto, the operation execution control
unit 20a changes a target board 3 to which the LED compo-
nent 4 1s mounted such that the target board 3 1s not the board
3 to which the LED component 4 has been mounted up to that
time, but to a different new board 3, and mounts the LED
component 4 on the changed new board 3.

In the multi-board substrate 2 (the multi-board substrate 2
being positioned by the board conveying path 12) holding a
board 3 on which the LED component 4 has been mounted up
to that time, 11 a board on which the LED component 4 has not
yet been mounted, the “new board 3™ corresponds to the board
3 withno LED component 4 mounted thereon (when there are
a plurality of such boards 3, one of them). I1 there 1s no new
board 3 1n the multi-board substrate 2 holding the boards 3 all
on which the LED component 4 1s mounted so far, the multi-
board substrate 2 being positioned by the board conveying




US 9,271,417 B2

9

path 12 1s discharged, and the “new board 3” corresponds to
one of a plurality of boards 3 held in the new conveyed and
positioned multi-board substrate 2.

When the LED component 4 1s mounted on the LED com-
ponent mounting portion BS on the board 3, the operation
execution control unit 20a of the controller 20 performs a
position correction (including a rotation correction) of the
suction nozzles 15N relative to the multi-board substrate 2
(1.e., relative to the board 3) so as to correct the positional shift
of the multi-board substrate 2 obtained at the time of posi-
tioming the multi-board substrate 2 1n the step ST2 and the
suction shift of the LED component 4 obtained at the time of
recognizing the image of the LED component 4 1n the step
ST6.

After one LED component 4 1s mounted on the board 3 (on
the LED component mounting portion BS), the operation
execution control unit 20a of the controller 20 controls the
operation of the tape feeder driving unit 22 to perform pitch
teeding of the tape T so as to supply the next LED component
4 to the component pickup port 13p (a “tape pitch-feeding”
process 1n step ST8 shown 1n FIG. 6). Then, the operation
execution control unit 20q determines whether all LED com-
ponents 4 to be mounted on the board 3 on which the LED
component 4 1s being mounted are completely mounted (a
“component mounting finish determinming” process 1n step
ST9 shown 1n FIG. 6). As a result, when mounting of all the
LED components 4 to be mounted to the board 3 on which the
LED component 4 1s being mounted 1s not finished, the opera-
tion execution control unit 20a repeats the processes of the
step ST5 to ST8. When mounting of all the LED components
4 to be mounted on the board 3 on which the LED component
4 1s being mounted 1s finished, the operation execution con-
trol unit 20a determines whether the mounting of the LED
components 4 1s finished to all the boards 3 of the multi-board
substrate 2 on which the LED component 4 1s being mounted
(a process of a “component mounting finish decision of all
boards” 1n step ST10 shown 1n FIG. 6).

When the mounting of the LED components 4 1s deter-
mined 1n the step ST10 as being not finished for all the boards
3 of the multi-board substrate 2 on which the LED component
4, the operation execution control unit 20a returns to the step
ST3 so as to perform the processes of the step ST5 to the step
ST7 for the board 3 on which the LED components 4 are not
mounted yet. On the other hand, when the mounting of the
LED components 4 1s determined as being finished for all the
boards 3 of the multi-board substrate 2 on which the LED
components 4 are being mounted, the operation execution
control unit 20a operates the board conveying path 12 to
discharge the multi-board substrate 2 being positioned by the
board conveying path 12 to an outside of the electronic com-
ponent mounting device 1 (a “multi-board substrate deliver-
ing”” process in step ST11 shown 1n FIG. 6).

After the finish of the multi-board substrate delivering
process 1n the step ST11, the operation execution control unit
20a of the controller 20 determines whether there 1s still a
multi-board substrate 2 on which the LED components 4 are
to be mounted (a board presence or absence determining
process in step ST12 shown in FIG. 6). As aresult, when there
1s the multi-board substrate 2 on which the LED components
4 are to be mounted, the operation execution control unit 20a
of the controller 20 returns to the step ST2 so as to convey a
new multi-board substrate 2. When there 1s no multi-board
substrate 2 on which the LED components 4 are mounted, the
operation execution control unit 20q finishes a series of “com-
ponent mounting”’ processes.

As described above, the electronic component mounting
device 1 1n the exemplary embodiment includes: the board
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conveying path 12 which conveys and positions the board 3
for mounting the LED components 4 thereon; the tape feeder
13 which feeds pitch by pitch the tape T which stores the LED
components 4 to be mounted on the board 3 one by one to the
component pickup port 13p; the mounting head 15 which
picks up the LED components 4 supplied from the tape feeder
13 to mount the LED components 4 on the board 3 positioned
by the board conveying path 12; the tape passage 13¢ serving
as the passage of the tape T fed pitch by pitch by the tape
teeder 13; the connected position detecting sensor 30 serving
as the connected position detecting means which detects that
the connected position where the new tape T 1s connected to
the tape T provided 1n the tape feeder 13 reaches the prede-
termined position in the tape passage 13c¢; and the head-
teeding control means (the head-feeding control unit 32 ot the
controller 20) which performs head-feeding of an electronic
component provided in a head of the connected new tape T, 1n
which the tape feeder 13 feeds the tape T such that the LED
component 4 1n the head of the new tape T 1s located 1n the
component pickup port 13p, when the connected position
detecting sensor 30 detects that the connected position of the
tape T reaches the predetermined position in the tape passage
13c. When the connected position detecting sensor 30 detects
that the connected position of the tape T reaches the prede-
termined position in the tape passage 13¢, the mounting head
15 picks up the LED component 4 from the new tape T fed by
the head-feeding control means and mounted on the new
board 3 positioned by the board conveying path 12.

Further, the electronic component mounting method 1n the
exemplary embodiment 1s an electronic component mounting
method by the electronic component mounting device 1 of the
exemplary embodiment, and includes: a step of performing
head-feeding of the LED component 4 provided in the head of
the connected new tape T, 1n which the tape teeder 13 feeds
the tape T such that the LED component 4 1n the head of the
new tape T 1s located 1n the component pickup port 13p, when
the connected position detecting sensor 30 detects that the
connected position of the tape T reaches the predetermined
position 1n the tape passage 13c¢ (the head-feeding process in
the step ST4); and a step of picking up the LED components
4 by the mounting head 15 from the new tape T 1n which the
LED components 4 1s head-fed and mounting the LED com-
ponents 4 on the new board 3 positioned by the board con-
veying path 12 when the connected position detecting sensor
30 detects that the connected position ol the tape T reaches the
predetermined position 1n the tape passage 13¢ (the pickup
process 1 STS to the mounting process 1n the step ST7).

In the electronic component mounting device 1 and the
clectronic component mounting method according to the
exemplary embodiment, when the connected position of the
tape T 1s detected to reach the predetermined position 1n the
tape passage 13¢, the head-feeding process of the LED com-
ponents 4 1s performed such that the LED component 4 pro-
vided 1n the head of the new connected tape T 1s located 1n the
component pickup port 13p. The mounting head 15 picks up
the LED component 4 from the new tape T which has been
subject to the head-feeding of the LED component 4, and
mounts the LED component 4 on the new board 3. Accord-
ingly, even when a tape splicing 1s applied to the tape T of the
tape feeder 13, the LED components 4 having the same elec-
trical characteristics can be mounted on the one board 3.
Thus, 1t 1s possible to avoid a deterioration of quality of an
entire board 3 caused by mounting the electronic components
4 having different electrical characteristics on the one board
3.

In a related art, the mounting head picks up the LED
components 4 obtained by striding over the connected posi-
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tion of the tapes subjected to tape splicing, and continuously
mounts the LED components 4 on the same board. The elec-
tronic component mounting device 1 according to the exem-
plary embodiment 1s different from the related art 1n that 1t 1s
ensured that the LED components 4 having the different
clectrical characteristics are not mounted on the same board 3
on which all the LED components 4 to be mounted are com-
pletely mounted. Consequently, it 1s not necessary to check
the board 3 to which the LED components 4 are completely
mounted whether the LED components 4 having the different
clectrical characteristics are mounted. Thus, such an opera-
tion can be omitted.

Although the exemplary embodiment of the present inven-
tion 1s explained as described above, the present invention 1s
not limited to the above-described exemplary embodiment.
For example, in the above-described embodiment, the LED
component 1s explained as the electronic component fed by
the tape feeder 13. However, the electronic component fed by
the tape feeder 13 1s not limited to the LED component, and
may be other electronic components.

Further, in the above-described exemplary embodiment,
the 1llumination board 1s explained as the board (the unit
board 3) as an object on which the electronic component 1s
mounted. However, the board 1s not limited to the 1llumina-
tion board. Further, 1in the above-described embodiment, for
the board (the unit board 3) as an object on which the elec-
tronic component 1s mounted, a plurality of boards are held on
the multi-board substrate 2. However, the boards may not be
necessarily held on the multi-board substrate 2.

The present invention 1s described 1n detail with reference
to the specific exemplary embodiment. However, 1t 1s to be
understood to a person having ordinary skill in the art that
various changes or modifications may be made without
departing from the spirit and scope of the present invention.

This application 1s based on Japanese Patent Application
(Application No. 2010-205121) filed on Sep. 14, 2010, and
contents of which are incorporated by reference.

Industrial Applicability

Provided are electronic component mounting device and
the electronic component mounting method in which even
when the tape splicing 1s applied to the tape of the tape feeder,
the electronic components having the same electrical charac-
teristics can be mounted to one board.

DESCRIPTION OF REFERENCE SIGNS

1 Electronic Component Mounting Device

2 Multi-Board Substrate

3 Board

4 LED Component (Electronic Component)

12 Board Conveying Path

13 Tape Feeder

13¢ Tape Passage

13p Component Pickup Port

15 Mounting Head

30 Connected Position Detecting Sensor (Connected Posi-

tion Detecting Means)
32 Head-Feeding Control Unit (Head-Feeding Control

Means)

1, 11, 12 lape

The mvention claimed 1s:

1. An electronic component mounting method by an elec-
tronic component mounting device that comprises: a board
conveying path which conveys and positions a board for
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mounting an electronic component thereon; a tape feeder
which feeds pitch by pitch a tape which stores the electronic
component 1s to be mounted on the board so as to supply one
by one the electronic component to a component pickup port;
a mounting head which picks up the electronic component
supplied by the tape feeder to mount the electronic compo-
nent on the board positioned by the board conveying path; a
tape passage serving as a passage of the tape fed pitch by pitch
by the tape feeder; and a connected position detecting unit
which detects that a connected position where a new tape 1s
connected to the tape provided in the tape feeder reaches a
predetermined position 1n the tape passage,

said electronic component mounting method comprising:

performing head-feeding of the electronic component pro-

vided 1n a head of the connected new tape, 1n which the
tape feeder feeds the tape such that the electronic com-
ponent 1 the head of the new tape 1s located in the
component pickup port, when the connected position
detecting unit detects that the connected position of the
tape reaches the predetermined position 1n the tape pas-
sage during mounting of the electronic component on a
first board; and

alter performing head-feeding of the electronic compo-

nent, picking up the electronic component by the mount-
ing head from the new tape fed by the head feeding
control umt and mounting the electronic component on
a second board which 1s different from the first board and
positioned by the board conveying path when the con-
nected position detecting unit detects that the connected
position of the tape reaches the predetermined position
in the tape passage.

2. An electronic component mounting method by an elec-
tronic component mounting device that comprises: a tape
teeder which feeds pitch by pitch a tape which stores the
clectronic component 1s to be mounted on a board so as to
supply one by one the electronic component to a component
pickup port; a mounting head which picks up the electronic
component supplied by the tape feeder to mount the elec-
tronic component on the board; a tape passage serving as a
passage of the tape fed pitch by pitch by the tape feeder; and
a connected position detecting unit which detects that a con-
nected position where a new tape 1s connected to the tape
provided 1n the tape feeder reaches a predetermined position
in the tape passage,

said electronic component mounting method comprising:

performing head-feeding of the electronic component pro-

vided 1n a head of the connected new tape, 1n which the
tape feeder feeds the tape such that the electronic com-
ponent 1n the head of the new tape 1s located in the
component pickup port, when the connected position
detecting unit detects that the connected position of the
tape reaches the predetermined position in the tape pas-
sage during mounting of the electronic component on a
first board; and

alter performing head-feeding of the electronic compo-

nent, picking up the electronic component by the mount-
ing head from the new tape fed by the head feeding
control umt and mounting the electronic component on
a second board which 1s different from the first board
when the connected position detecting unit detects that
the connected position of the tape reaches the predeter-
mined position 1n the tape passage.
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