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(54) REQUIRED PRECISION SETTING DEVICE

(57) A CPU of a management computer sets an nth
component in a mounting operation order of the current
sequence as a target component (S120), calculates (ac-
quires) nearby state data of the target component, sets
the required accuracy of the target component based on
the nearby state data and memorizes the required accu-

racy of HDD 83 (S140). Because the required accuracy
is automatically set based on the nearby state data in
this manner, the set required accuracy matches actual
circumstances better compared to than with conventional
technology. Therefore, it is possible to automatically set
appropriate required accuracy of a target component.
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Description

Technical Field

[0001] The present invention relates to a required ac-
curacy setting device.

Background Art

[0002] Conventionally, there are known component
mounters that use a pickup section to pick up a compo-
nent supplied by a component supply unit, transport the
component above a board, and mount the component at
a specified mounting position on the board. For example,
disclosed in patent literature 1 is a component mounter
of this type that determines required accuracy according
to factors such as type of process, type and size of com-
ponent, and the like, and controls positioning waiting time
of the head, and moving speed and moving acceleration
of the head for movement during processing, based on
the determined required accuracy.

Citation List

Patent Literature

[0003] Patent literature 1: JP-A-H4-328900

Summary of Invention

Technical Problem

[0004] However, with patent literature 1, the magnitude
of the required accuracy is determined without consider-
ing the state of surroundings of the component that is
being mounted on the board. Therefore, for example,
when mounting certain components on a board, it is not
possible to change the required accuracy based on
whether there is already another component mounted
near the mounting position of the component to be mount-
ed, or whether there is not another component mounted
near the mounting position of the component. Thus, in
some cases the required accuracy does not suit the cir-
cumstances.
[0005] The present invention takes account of such cir-
cumstances, and an object thereof is to automatically set
an appropriate required accuracy for a target component
to be mounted on a board.

Solution to Problem

[0006] A required accuracy setting device of the
present invention is for setting a required accuracy that
is required when using a pickup section to pick up a com-
ponent supplied by a component supply unit, and mount
the component at a specified mounting position on a
board, wherein
the required accuracy setting device is configured to set

the required accuracy for at least picking up a target com-
ponent from the component supply unit or mounting the
target component at the mounting position based on
nearby state data related to a state of a portion near to
the mounting position of the target component that is to
be mounted on the board.
[0007] With this required accuracy setting device, a re-
quired accuracy for at least picking up a target component
from the component supply unit or mounting the target
component at the mounting position is automatically set
based on nearby state data related to a state of a portion
near to the mounting position of the target component
that is to be mounted on the board. Because the required
accuracy is automatically set based on the nearby state
data in this manner, the set required accuracy matches
actual circumstances better compared to than with con-
ventional technology. Therefore, it is possible to auto-
matically set appropriate required accuracy of a target
component.
[0008] With a required accuracy setting device of the
present invention, the nearby state data may include data
related to a component spacing distance that is a dis-
tance between the target component and a nearby com-
ponent that has been mounted or that is to be mounted
nearby the target component, and the required accuracy
may be set to be more accurate the smaller the compo-
nent spacing distance is. In this case, if the component
spacing distance is small, the required accuracy will be
set to a high accuracy, therefore, when mounting the tar-
get component, interference will be unlikely to occur be-
tween the target component and nearby components.
[0009] With a required accuracy setting device of the
present invention, the nearby state data may include data
representing a positional relationship between a compo-
nent holding member of the pickup section used when
mounting the target component at the mounting position,
and a nearby component that has been mounted or that
is to be mounted nearby the target component, and the
required accuracy may be set to be more accurate the
closer the positional relationship between the component
holding member and the nearby component is. In this
case, if the shape and size of the component holding
member used to mount the target component means that
the relationship between the component holding member
and nearby components is likely to result in interference,
the required accuracy is set to a high accuracy, therefore,
when mounting the target component, interference will
be unlikely to occur between the component holding
member and nearby components.
[0010] With a required accuracy setting device of the
present invention, the nearby state data may include data
related to a printing state of solder printed at the specified
mounting position before the target component is mount-
ed at the specified mounting position on the board, and
the required accuracy may be set to be more accurate
the larger a deviation is of the printed solder with respect
to the mounting position. Accordingly, if the deviation of
the printed solder is large, the permissible range when
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mounting the target component at the specified mounting
position is smaller, however, because the required accu-
racy is set to a high accuracy, it is more likely that the
target component will be mounted within the permissible
range.
[0011] With a required accuracy setting device of the
present invention, the required accuracy may be set
based on, in addition to the nearby state data, data re-
lated to a position deviation trend of the target component
based on experience, and the required accuracy may be
set to be more accurate the higher the position deviation
trend is. Accordingly, if the position deviation trend of the
target component based on experience is high, because
the required accuracy is set to a high accuracy, positional
deviation of the target component to be mounted is less
likely to occur.

Brief Description of Drawings

[0012]

[Fig. 1]
Fig. 1 shows an outline of the configuration of com-
ponent mounting line 10.
[Fig. 2]
Fig. 2 shows an outline of the configuration of mount-
er 11.
[Fig. 3]
Fig. 3 is a block diagram showing electrical connec-
tions of control device 60 and management compu-
ter 80.
[Fig. 4]
Fig. 4 shows an example of a sequence.
[Fig. 5]
Fig. 5 is a flowchart showing an example of a required
accuracy setting routine.
[Fig. 6]
Fig. 6 illustrates an example of a component spacing
distance.
[Fig. 7]
Fig. 7 illustrates an example of a nozzle protrusion
amount.
[Fig. 8]
Fig. 8 shows an example of data of a sequence after
completing setting of the required accuracy.
[Fig. 9]
Fig. 9 is a flowchart showing an example of a work
allocation processing routine.
[Fig. 10]
Fig. 10 shows the schematic configuration of com-
ponent mounting line 10 of an alternative embodi-
ment.

Description of Embodiments

[0013] A suitable embodiment of the present invention
is described below with reference to the figures. Fig. 1
shows an outline of the configuration of component

mounting line 10, and fig. 2 shows an outline of the con-
figuration of mounter 11. For the present embodiment,
in figs. 1 and 2, the left/right direction is the X-axis direc-
tion, the front/rear direction is the Y-axis direction, and
the up/down direction is the Z-axis direction.
[0014] Component mounting line 10 is provided with
multiple mounters 11A to 11D that perform processing
of mounting components on board S, and management
computer 80 that performs overall production manage-
ment of the entire system such as management of each
mounter 11A to 11D. Because each mounter 11A to 11D
has substantially the same configuration, unless there is
a particular need, they are collectively referred to as
mounter 11.
[0015] As shown in fig. 2, mounter 11 is provided with
conveyance section 18 that conveys board S, pickup sec-
tion 21 that picks up components, reel unit 56 that sup-
plies components, and control device 60 that performs
overall device control. Conveyance section 18 is provid-
ed with support plates 20 and 20 arranged with a gap
between them in the front-rear direction of fig. 2 and ex-
tending in the left-right direction, and conveyor belts 22
and 22 provided on surfaces of both supporting plates
20 and 20 that face each other. Conveyor belts 22 and
22 are endlessly supported on drive wheels and driven
wheels provided on the left and right of support plates 20
and 20. Board S is placed on the top surfaces of the pair
of conveyor belts 22 and 22 and is conveyed from left to
right, Board S is supported from underneath by many
support pins 23.
[0016] Pickup section 21 is provided with items such
as mounting head 24, X-axis slider 26, and Y-axis slider
30. Mounting head 24 is attached to a front surface of X-
axis slider 26. X-axis slider 26 is attached to the front
surface of Y-axis slider 30, which is slidable in the front-
rear direction, so as to be slidable in the left-right direc-
tion. Y-axis slider 30 is slidably attached to a pair of guide
rails 32 and 32 that extend in the front-rear direction. Note
that, guide rails 32 and 32 are fixed to an internal section
of mounter 11. Guide rails 28 and 28 that extend in the
left-right direction are provided on the front surface of Y-
axis slider 30, and X-axis slider 26 is attached to these
guide rails 28 and 28 so as to be slidable in the left-right
direction. Mounting head 24 moves in the left and right
directions based on the moving in the left and right direc-
tions of X-axis slider 26, and moves in the front and rear
directions based on the moving in the front and rear di-
rections of Y-axis slider 30. Note that, each slider 26 and
30 is driven by a drive motor, which are not shown.
[0017] Mounting head 24 is provided with exchangea-
ble auto-tool 42A or 42B that include at least one nozzle
40 that picks up a component. Note that, when it is not
necessary to distinguish between auto-tools 42A and
42B, they are collectively referred to as auto-tool 42. Au-
to-tool 42A is provided with twelve nozzles 40. Auto-tool
42B is provided with one nozzle 40. With auto-tool 42A,
the configuration is such that nozzle 40 slides directly
inside a sleeve that extends vertically, while with auto-
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tool 42B, the configuration is such that nozzle 40 slides
in a state supported by a bearing. Therefore, compared
to nozzle 40 of auto-tool 42A, nozzle 40 of auto-tool 42B
slides up and down more smoothly, and therefore has
better operation accuracy. Also, auto-tool 42A includes
a mechanism for revolving nozzles 40 by rotating a cy-
lindrical body of auto-tool 42A and a mechanism for ro-
tating nozzles 40 on their own axes, whereas auto-tool
42B includes a mechanism for rotating nozzle 40 on its
own axis by rotating a cylindrical body. Thus, because
auto-tool 42B has fewer moving sections, the play is
smaller compared to auto-tool 42A, thus operation accu-
racy is better. Nozzle 40 uses pressure to pick up and
release a component at the nozzle tip. Nozzle 40 is
raised/lowered in the Z-axis direction (up/down direc-
tion), which is perpendicular to the X-axis and Y-axis di-
rections, by a holder raising/lowering device that has Z-
axis motor 45 as a drive source. Note that, the component
holding member that holds and releases a component is
described here as nozzle 40 that picks up and releases
a component by suction and canceling the suction, but
the configuration is not limited to this, for example, the
component holding member may be a mechanical chuck.
[0018] Reel unit 56 is provided with multiple reels 57
around which is wound tape housing components, with
reel unit 56 being removably attached to a front side of
mounter 11. The tape is unwound from reel 57 and is fed
by feeder section 58 to a pickup position at which pickup
is performed by mounting head 24. Component camera
54 is arranged in front of support plate 20 on the front
side of conveyance section 18. The imaging range of
component camera 54 is above component camera 54.
When nozzle 40 holding a component passes above
component camera 54, component camera 54 images
the state of the component held by nozzle 40 and outputs
the image to control device 60.
[0019] As shown in fig. 3, control device 60 is config-
ured from a microprocessor based around CPU 61, ROM
62 that memorizes a processing program, HDD 63 that
memorizes various data, RAM 64 used as working mem-
ory, input-output interface 65 for performing communica-
tion of electric signals with external devices, and so on,
and these are connected by bus 66. Control device 60
is connected to items such as conveyance section 18,
pickup section 21, component camera 54, and reel unit
56 such that two-way communication is possible. Each
slider 26 and 30 is provided with position sensors, which
are not shown, and control device 60 controls drive mo-
tors of sliders 26 and 30 while receiving position infor-
mation from the position sensors.
[0020] As shown in fig. 2, management computer 80
is provided with items such as a microprocessor centered
around CPU 81, ROM 82 that memorizes a processing
program, HDD 83 that memorizes various information,
RAM 84 used as working memory, and input-output in-
terface 85 for performing two-way communication with
control devices 60 of each mounter 11, and these are
connected by bus 86. Management computer 80 is con-

nected to be capable of receiving input of signals from
input device 87 such as a mouse or a keyboard and of
outputting various images to display 88 via input-output
interface 85.
[0021] Next, operation of the embodiment of compo-
nent mounting line 10 configured as above is described.
As shown in fig. 1, all the components that are planned
to be mounted on one board S are mounted on the board
S by performing successive mounting of components at
the four mounters 11A to 11D that configure component
mounting line 10. That is, all the components are mount-
ed on the board S between when it is loaded inside com-
ponent mounting line 10 at the loading window on the left
side and when it is unloaded from the unloading window
on the right side. Here, component mounting sequences
are set for each of the mounters 11, in this case four, with
the sequences being memorized on HDD 83 of manage-
ment computer 80. An example sequence is shown in
fig. 4. Component related data (component type, com-
ponent size, mounting position on board S, bump diam-
eter, nozzle type, and so on) is linked to each mounting
operation in the sequence. CPU 81 of management com-
puter 80 sets the required accuracy for each mounting
operation of the sequence, and the sequence is allocated
to a mounter that has a specified accuracy capable of
achieving the set required accuracy.
[0022] First, the required accuracy setting routine per-
formed by CPU 81 of management computer 80 is de-
scribed. Fig. 5 is a flowchart showing an example of a
required accuracy setting routine. This routine is memo-
rized on HDD 83 of management computer 80 and is
performed for each sequence.
[0023] CPU 81 of management computer 80, when the
required accuracy setting routine is started, first, creates
complete picture data according to the current sequence
(step S100). Complete picture data is data representing
which components are arranged at which positions on
the board when mounting is performed according to the
sequence. As shown in fig. 5, component related data
linked to mounting operations of the sequence includes
items such as component type, component size, compo-
nent mounting position (center coordinates), bump diam-
eter, and type of nozzle used. CPU 81 calculates the
mounting region of the component from the component
size and component mounting positions (center coordi-
nates) from the component related data, and arranges
the mounting region of each component in the XY plane
in accordance with the mounting operation order. The
mounting regions are regions in the XY plane occupied
by a component when that component is correctly mount-
ed at the mounting position. By this, complete picture
data is created of the situation when all components are
mounted on the board according to the current sequence.
[0024] Next, CPU 81 assigns a value of one to variable
n (step S110), and sets the nth component in the mount-
ing operation order of the current sequence as the target
component. Next, CPU 81 calculates (acquires) nearby
state data of the target component (step S130), sets the
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required accuracy of the target component based on the
nearby state data, and memorizes the set required ac-
curacy in HDD 83 (step S140). For example, as shown
in fig. 6, in the complete picture data, in a case in which
there is already a nearby component present before the
target component is mounted, CPU 81 calculates the
component spacing distance, that is, the distance be-
tween the mounting region of the nearby component and
the mounting region of the target component, as nearby
state data, and sets the required accuracy of the target
component based on the component spacing distance.
The required accuracy is a value representing an allow-
able tolerance with respect to the mounting regions in
question, for example, values such as 20 mm, 40 mm, or
60 mm. The smaller the value, the higher the required
accuracy. For example, if the component spacing dis-
tance is 40 mm, CPU 81 sets the required accuracy of
the target component to 40 mm. On the other hand, if the
component spacing distance is 20 mm, CPU 81 sets the
required accuracy of the target component to 20 mm. In
this manner, the smaller the component spacing distance
between the target component and the nearby compo-
nent, the higher the required accuracy of the target com-
ponent is set. Note that, in reality, when setting the re-
quired accuracy of the target component, because the
required accuracy set for nearby components is also con-
sidered, in many cases the required accuracy of the tar-
get component will be set to a value smaller than the
component spacing distance. Also, as shown in fig. 7, in
a case in which the size of the nozzle type used to mount
the target component is larger than the size of the target
component such that the nozzle protrudes outside the
area of the component, CPU 81 also calculates data rep-
resenting the positional relationship between nearby
components and the nozzle 50 when mounting the target
component at the mounting position (nozzle protrusion
amount) as nearby state data, and sets the required ac-
curacy of the target component also considering the noz-
zle protrusion amount. For example, in a case in which
the component spacing distance is 40 mm, CPU 81 sets
the required accuracy of the target component to less
than 40 mm (for example, 30 mm or 20 mm).
[0025] Next, CPU 81 determines whether variable n is
a maximum value, that is, the value of the last mounting
operation of the current sequence (step S150), and if
variable n is not the maximum value, adds one to variable
n (step S160), and performs processing from step S120
again. On the other hand, if variable n is the maximum
value in step S150, setting of the required accuracy is
complete for all the components from the first to the last
of the mounting operations of the current sequence, so
CPU 81 ends the routine. An example of sequence data
after completing the setting of the required accuracies is
shown in fig. 8. As illustrated in fig. 8, with the present
embodiment, the required accuracy of the target compo-
nents is the accuracy required for each mounting oper-
ation.
[0026] Described next is the work allocation process-

ing routine performed by CPU 81 of management com-
puter 80. Fig. 9 is a flowchart showing an example of a
work allocation processing routine. This routine is mem-
orized on HDD 83 of management computer 80 and is
performed based on a start command from an operator.
CPU 81 of management computer 80, when the work
allocation processing routine is started, first, acquires the
specified accuracy of each mounter 11A to 11D (step
S210). The specified accuracy is determined by both the
accuracy of the mounter 11 itself and the accuracy of the
auto-tool 42 loaded on the mounting head 24 of the
mounter 11. The specified accuracy of mounters 11A to
11D may be acquired by CPU 81 of management com-
puter 80 communicating with control device 60 of each
mounter 11A to 11D, or may be acquired by reading in-
formation memorized in advanced on HDD 83 of man-
agement computer 80. Next, CPU 81, for each sequence,
acquires the required accuracy set for the components
included in the sequence (step S220), and sets the re-
quired accuracy of the sequence (step S230). Specifical-
ly, CPU 81, for a given sequence, sets the required ac-
curacy for that sequence to the highest required accuracy
among the required accuracies set for each mounting
operation included in the sequence. Next, CPU 81 per-
forms allocation of each sequence (step S240), and ends
the routine. Specifically, CPU 81, when allocating a given
sequence, allocates the sequence to a mounter 11 with
a specified accuracy that satisfies the required accuracy
of that sequence.
[0027] Described next are operations of mounter 11,
in particular, operations of using nozzle 40 to pick up a
component supplied by reel unit 56 and mount the com-
ponent at a specified position on board S. First, CPU 61
of control device 60 picks up components using nozzles
40 of auto-tool 42 in accordance with the allocated se-
quence. In a case of auto-tool 42A that includes twelve
nozzles 40, components of the first to twelfth mounting
operations are picked up in order by nozzles 40 as auto-
tool 42A is intermittently rotated. On the other hand, in a
case of auto-tool 42B that includes one nozzle 40, the
component of the first mounting operation is picked up
by the nozzle 40. Next, CPU 61 controls X-axis and Y-
axis sliders 26 and 30 of pickup section 21 to move
mounting head 24 above component camera 54, and
then images the components held by nozzles 40 using
component camera 54. In a case of auto-tool 42A with
twelve nozzles 40, the components held on all the noz-
zles 40 are imaged while intermittently rotating auto-tool
42A. On the other hand, in a case of auto-tool 42B with
one nozzle 40, the component held by the single nozzle
40 is simply imaged. CPU 61 determines the orientation
of the component by analyzing the captured image. Next,
CPU 61 controls X-axis and Y-axis sliders 26 and 30 of
pickup section 21 to move mounting head 24 above board
S, and mounts the component held by nozzle 40 on board
S. In a case of auto-tool 42A with twelve nozzles 40,
components of the first to twelfth mounting operations
are mounted in order at the mounting positions on board
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S as auto-tool 42A is intermittently rotated. On the other
hand, in a case of auto-tool 42B with one nozzle 40, the
single component is simply mounted at the mounting po-
sition on the board. CPU 61 repeatedly performs this work
in accordance with the allocated sequences until all the
planned components have been mounted on board S,
and then unloads the board S for which work is complete
to a downstream mounter 11.
[0028] Correspondences between constituent ele-
ments of the present embodiment and constituent ele-
ments of the invention will be clarified here. Management
computer 80 of the present embodiment corresponds to
the required accuracy setting device of the present in-
vention, reel unit 56 corresponds to the component sup-
ply unit, and nozzle 40 corresponds to the component
holding member of the pickup section.
[0029] With management computer 80 of an embodi-
ment above, a required accuracy for mounting a target
component at a mounting position is automatically set
based on nearby state data related to a state of a portion
near to the mounting position of the target component
that is to be mounted on a board S. Because the required
accuracy is automatically set based on the nearby state
data in this manner, the set required accuracy matches
actual circumstances better compared to than with con-
ventional technology. Therefore, it is possible to auto-
matically set appropriate required accuracy of a target
component.
[0030] Also, management computer 80, when setting
the required accuracy, sets the required accuracy of the
target component to a higher accuracy the smaller the
component spacing distance between nearby compo-
nents and the target component, therefore, when mount-
ing the target component, interference will be unlikely to
occur between the target component and nearby com-
ponents.
[0031] Further, management computer 80, when set-
ting the required accuracy, also considers the nozzle pro-
trusion amount in addition to the component spacing dis-
tance. That is, the closer the positional relationship be-
tween the nearby component and the nozzle 40 used to
mount the target component at the mounting position,
the higher the required accuracy of the target component
is set. For example, when the positional relationship be-
tween the nearby component and the nozzle 40 used to
mount the target component at the mounting position is
such that interference with a nearby component is more
likely, the required accuracy of the target component is
set to a higher accuracy. Therefore, nozzle 40 is less
likely to interfere with a nearby component when mount-
ing the target component.
[0032] Meanwhile, it goes without saying that the in-
vention is not limited to the above-mentioned embodi-
ment and various embodiments may be applied within
the technical scope of the invention.
[0033] For example, in the required accuracy setting
routine of an embodiment above (refer to fig. 5), required
accuracies are set with mounting operations in a prede-

termined state, however, required accuracies may be set
with mounting operations not in a predetermined state.
In this case, for example, a table may be prepared linking
component mounting positions and component types for
each component from the first component to the last com-
ponent to be mounted on a single board S. Numbers may
be allocated simply in order. Then, in step S120, CPU
81 of management computer 80 may set a component
with a number n in the table as the target component.
Also, in steps S130 and S140, CPU 81 may calculate the
spacing (component spacing distance) between the
mounting region of the target component and the mount-
ing region of nearby components to be mounted near to
the target component, and set the required required ac-
curacy of the target component based on the component
spacing distance. Then, after completing setting the re-
quired accuracies for all the components, CPU 81 may
allocate components to a mounter 11 with a specified
accuracy that satisfies the required accuracy of the com-
ponent based on the required accuracy set for the com-
ponent and the specified accuracy of the mounter 11.
Then, control device 60 of each mounter 11 may deter-
mine the mounting operation order such that the allocat-
ed components are mounted in the optimum order. In
this manner too, similar effects as the above embodiment
are achieved.
[0034] With an embodiment above, the required accu-
racy that is required when mounting the target compo-
nent at the mounting position is set, but in addition to or
instead of this, the required accuracy that is required
when the nozzle 40 of pickup section 21 picks up the
target component from reel unit 56 may be set. For ex-
ample, in a case in which the component spacing dis-
tance between a nearby component and the target com-
ponent is small, if the deviation when the nozzle 40 picks
up the target component is large, the protrusion amount
that the nozzle 40 protrudes from the target component
will be large, causing interference between the target
component and a nearby component. Considering pre-
venting this interference, it is desirable to set the required
accuracy during pickup too. Note that, in a case in which
the required for a component is different for pickup and
mounting, pickup work of the component may be per-
formed using the required accuracy for pickup, and
mounting work may be performed using the required ac-
curacy for mounting.
[0035] In component mounting line 10 of an embodi-
ment above, as shown in fig. 10, solder printer 91 and
print inspection machine 92 may be provided at an up-
stream side of mounters 11A to 11D, and board inspec-
tion machine 93 and reflow oven 94 may be provided at
a downstream side of mounters 11A to 11D. Solder print-
er 91 screen prints solder on board S. Print inspection
machine 92 inspects the state of the solder printed on
board S using image processing. Board inspection ma-
chine 93 inspects the state of components mounted on
the printer solder using image processing. Reflow oven
94 melts the solder by heating board S such that each
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component is attached to the board S by solder. With the
configuration shown in fig. 10, the required accuracy of
target components may be set to be higher the larger the
deviation of the printed solder from the mounting position.
A specific example of this is described below. In solder
printer 91, solder is printed at predetermined positions
for each mounting position of each component (for ex-
ample, positions corresponding to the electrodes [such
as bumps] of the component). If inspection results from
print inspection machine 92 indicate that the deviation of
solder printing by solder printer 91 is within a specified
range, CPU 81 sets the required accuracy of components
to be loaded on that solder to a normal level. In this case,
if the required accuracy is a normal level, this is not det-
rimental to the electrical connection between the solder
and the electrodes of the component. In a case in which
the deviation of the printed solder exceeds the specified
range, the permissible range for the deviation of the elec-
trodes of the component mounted on the solder becomes
narrower. In this case, CPU 81 sets the required accuracy
of the component to be mounted on the solder higher
than the normal level. This makes it more likely that the
target component will be mounted within the permissible
range. Here, the required accuracy may be increased in
stages in accordance with the size of the deviation in the
printed solder. However, if the deviation of the printed
solder exceeds the specified range by so much that the
deviation is in a defect range, because this is likely to be
detrimental to the electrical connection between the sol-
der and the electrodes of the component, CPU 81 may
treat that board S as defective and have it removed from
the line.
[0036] In component mounting line 10 of fig. 10, in a
case in which inspection results of board inspection ma-
chine 93 indicate that the deviation for all components is
within the permissible range, CPU 81 does not change
the required accuracy for each component to be mounted
on the next board S to be loaded to component mounting
line 10. However, CPU 81, in a case in which the fre-
quency of boards S for which the deviation of a specific
component exceeds the permissible range exceeds a
specified quantity (for example, quantity k or greater
among ten boards [where k is a natural number]), it is
determined that the position deviation trend for that com-
ponent is high, and the required accuracy for when
mounting that component to the next board S to be loaded
to component mounting line 10 may be set to a higher
level. In this manner, in a case in which the position de-
viation trend of a specific component based on experi-
ence is high, because the required accuracy is set to a
high accuracy, subsequently position deviation of that
component will be less likely to occur. Note that, the re-
quired accuracy may be increased in stages in accord-
ance with the level of frequency of boards S for which
the deviation of a specific component exceeds the per-
missible range.
[0037] In an embodiment above, mounter 11 may have
multiple work modes with different accuracies, and may

perform component mounting processing with a work
mode suitable for the required accuracy of each compo-
nent. For example, as work modes, mounter 11 may se-
lect one from a high accuracy mode (20 mm mode), a
medium accuracy mode (40 mm mode), and a low accu-
racy mode (60 mm mode). Mounter 11, in high accuracy
mode, performs control such that the moving speed of
mounting head 24 is slow, and such that the matching
width between a position control target value and a meas-
urement value stays within a narrow range. Accordingly,
component mounting time increases, but highly accurate
component mounting is performed. On the other hand,
with low accuracy mode, control is performed such that
the moving speed of mounting head 24 is fast, such that
the matching width between a position control target val-
ue and a measurement value stays within a wide range.
Accordingly, the accuracy of component mounting is not
high, but component mounting time is shorter, and
throughput is improved. With medium speed mode, the
moving speed and matching width are between those of
the high accuracy mode and the low accuracy mode.
Further, as components are mounted consecutively, the
work mode that suits the required accuracies of the com-
ponents may be used. Accordingly, mounting work of
components is allocated such that the abilities of mounter
11 that includes multiple work modes are sufficiently ex-
ploited.
[0038] In an embodiment above, management com-
puter 80 is described as an example of a required accu-
racy setting device of the present invention, but the con-
figuration is not limited to this, for example, a computer
may be provided separately to management computer
80 for setting the required accuracy. Alternatively, control
device 60 of mounter 11 may function as the required
accuracy setting device.

Industrial Applicability

[0039] The present invention may be applied to an item
such as a computer that manages a mounter that uses
a pickup section to mount components supplied from a
component supply unit at specified mounting positions
on a board.

Reference Signs List

[0040] 10: component mounting line; 11, 11A to 11D:
mounter; 18: conveyance section; 20: support plate; 21:
pickup section; 22: conveyor belt; 23: support pin; 24:
mounting head; 26: X-axis slider; 28: guide rail; 30: Y-
axis slider; 32: guide rail; 40: nozzle; 42, 42A, 42B: auto-
tool; 45: Z-axis motor; 54: component camera; 56: reel
unit; 57: reel; 58: feeder section; 60: control device; 61:
CPU; 62: ROM; 63: HDD; 64: RAM; 65: input-output in-
terface; 66: bus; 80: management computer; 81: CPU;
82: ROM; 83: HDD; 84: RAM; 85: input-output interface;
86: bus; 87: input device; 88: display; 91: solder printer;
92: print inspection machine; 93: board inspection ma-
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chine; 94: reflow oven

Claims

1. A required accuracy setting device for setting a re-
quired accuracy that is required when using a pickup
section to pick up a component supplied by a com-
ponent supply unit, and mount the component at a
specified mounting position on a board,
wherein
the required accuracy setting device is configured to
set the required accuracy for at least picking up a
target component from the component supply unit
or mounting the target component at the mounting
position based on nearby state data related to a state
of a portion near to the mounting position of the target
component that is to be mounted on the board.

2. The required accuracy setting device according to
claim 1, wherein
the nearby state data includes data related to a com-
ponent spacing distance that is a distance between
the target component and a nearby component that
has been mounted or that is to be mounted nearby
the target component, and the required accuracy is
set to be more accurate the smaller the component
spacing distance is.

3. The required accuracy setting device according to
claim 1 or 2, wherein
the nearby state data includes data representing a
positional relationship between a component holding
member of the pickup section used when mounting
the target component at the mounting position, and
a nearby component that has been mounted or that
is to be mounted nearby the target component, and
the required accuracy is set to be more accurate the
closer the positional relationship between the com-
ponent holding member and the nearby component
is.

4. The required accuracy setting device according to
any one of the claims 1 to 3,
wherein
the nearby state data includes data related to a print-
ing state of solder printed at the specified mounting
position before the target component is mounted at
the specified mounting position on the board, and
the required accuracy is set to be more accurate the
larger a deviation is of the printed solder with respect
to the mounting position.

5. The required accuracy setting device according to
any one of the claims 1 to 4,
wherein
the required accuracy is set based on, in addition to
the nearby state data, data related to a position de-

viation trend of the target component based on ex-
perience, and
the required accuracy is set to be more accurate the
higher the position deviation trend is.
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