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(57) ABSTRACT 

In mounting position correction of detecting a position of 
printed solder, calculating a positional-shift amount between 
a position of an electrode and the position of the printed 
solder, and correcting a mounting position based on the cal 
culated positional-shift amount, when a correction amount 
based on the calculated positional-shift amount exceeds a 
limit value which indicates an upper limit of the correction 
amount which is defined and allowed in mounting informa 
tion, the electronic component is mounted on the mounting 
position which is corrected by considering the limit value as 
the correction amount. Accordingly, it is possible to appro 
priately employ mounting position correction by considering 
a solder printing position as a reference in accordance with 
the degree of printing position shift, and to obtain an expected 
joint quality improvement effect. 
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FIG. 3 
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FIG. 7 (a) 
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ELECTRONIC COMPONENT MOUNTING 
SYSTEMAND ELECTRONIC COMPONENT 

MOUNTING METHOD 

TECHNICAL FIELD 

0001. The present invention relates to an electronic com 
ponent mounting system for mounting an electronic compo 
nent on a Substrate, and to an electronic component mounting 
method. 

BACKGROUND ART 

0002 An electronic component mounting system for 
manufacturing a mounted Substrate by mounting an elec 
tronic component on a Substrate by a solderjoint is configured 
to link a plurality of devices for mounting electronic compo 
nents together, Such as a solder printing device, an electronic 
component mounting device, or a reflow device. In this elec 
tronic component mounting system, a position correction 
technology which feeds forward solder position information 
which is obtained by actually measuring a solder printing 
position with respect to a post-process, in order to prevent a 
mounting defect generated due to solder printing position 
shift with respect to an electrode which is formed for the 
solder joint on the substrate. (see PTL 1, for instance). 
0003. In an example illustrated in PTL 1, a printing inspec 
tion device is disposed between the printing device and the 
electronic component mounting device to detect printing 
position shift, and the correction information of a mounting 
position for making an influence of the printing position shift 
minimized is transmitted to the post-process electronic com 
ponent mounting device. Accordingly, it is possible to miti 
gate an influence of the printing position shift by using a 
so-called self-alignment effect in which the electronic com 
ponent gravitates with respect to the electrode due to Surface 
tension of molten solder in a reflow process after mounting 
the component, and to ensure mounting quality in a mounted 
Substrate manufacturing process. 

CITATION LIST 

Patent Literature 

0004 PTL 1 JP-A-2003-229699 

SUMMARY OF INVENTION 

Technical Problem 

0005. However, the above-described self-alignment effect 
does not uniformly act on any type of electronic component, 
and the degree of action is different according to a shape of the 
electrode, size and mass of the component, and the level of the 
printing position shift. For example, when the size of the 
large-sized component having a large mass or a positional 
shift amount is excessive, the self-alignment effect does not 
Sufficiently act even when mounting the electronic compo 
nent by matching a solder position, and the electronic com 
ponent does not accurately move to the normal mounting 
position through a Suction force due to Surface tension. In 
addition, when a planar shape or disposition of the electronic 
component is asymmetrical, an asymmetrical Suction force to 
rotate the electronic component when the Solder is melting 
acts, and it is difficult to obtain an expected alignment effect. 
0006. However, in the related art including the above 
described PTL, mounting position correction of considering 
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the Solder printing position as a reference is uniformly 
employed in accordance with the positional-shift amount 
regardless of the degree or mode of the printing position shift. 
For this reason, according to the degree of the printing posi 
tion shift, a joint defect may be caused in the process of the 
solder joint by employing the position correction. In this 
manner, in mounting the electronic component in the related 
art, employing the method of the mounting position correc 
tion of considering the solder printing position as a reference 
may be not necessarily appropriate, and an expected joint 
quality improvement effect may not be obtained. 
0007 Here, an object of the present invention is to provide 
an electronic component mounting system and an electronic 
component mounting method which can appropriately 
employ mounting position correction of considering the Sol 
der printing position as a reference, and can obtain an 
expected joint quality improvement effect. 

Solution to Problem 

0008. An electronic component mounting system of the 
present invention is an electronic component mounting sys 
tem that is configured by joining a plurality of devices for 
mounting electronic components, and mounts an electronic 
component on a Substrate to manufacture a mounted Sub 
strate, the system including: a printing device that prints 
solder on an electrode for an electronic component joint 
which is formed on the substrate; a solder position detection 
portion that detects a position of the printed Solder, a posi 
tional-shift amount calculation portion that calculates a posi 
tional-shift amount between a position of the electrode and 
the position of the printed solder; an electronic component 
mounting device that picks up the electronic component from 
a component Supply portion by a mounting head, and trans 
fers and mounts the electronic component to a mounting 
position of the substrate on which the solder is printed; and a 
mounting information storage portion that stores mounting 
information that defines a performance mode of a mounting 
operation by the electronic component mounting device, and 
includes a limit value which indicates an upper limit of an 
allowable correction amount in mounting position correction 
for correcting the mounting position based on the calculated 
positional-shift amount, wherein, when the correction 
amount based on the calculated positional-shift amount 
exceeds the limit value, the electronic component mounting 
device mounts the electronic component on the mounting 
position which is corrected by considering the limit value as 
the correction amount. 
0009. An electronic component mounting method of the 
present invention is an electronic component mounting 
method of mounting an electronic component on a substrate 
to manufacture a mounted Substrate by an electronic compo 
nent mounting system that configured by joining a plurality of 
devices for mounting electronic components, the method 
including: a printing step of printing Solder on an electrode for 
an electronic component joint which is formed on the Sub 
strate; a solder position detecting step of detecting a position 
of the printed solder; a positional-shift amount calculation 
step of calculating a positional-shift amount between a posi 
tion of the electrode and the position of the printed solder; and 
an electronic component mounting step of picking up the 
electronic component from a component Supply portion with 
a mounting head, and transferring and mounting the elec 
tronic component to a mounting position of the Substrate on 
which the solder is printed, wherein mounting information 
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that includes a limit value which indicates an upper limit of an 
allowable correction amount in mounting position correction 
for correcting the mounting position based on the calculated 
positional-shift amount to be performed prior to the elec 
tronic component mounting step is read from a mounting 
information storage portion, and in the electronic component 
mounting step, when the correction amount based on the 
calculated positional-shift amount exceeds the limit value, 
the electronic component is mounted on the mounting posi 
tion which is corrected by considering the limit value as the 
correction amount. 

Advantageous Effects of Invention 
0010. According to the present invention, the position of 
the printed solder is detected and the positional-shift amount 
between the position of the electrode and the position of the 
printed Solder is calculated, and when, in mounting position 
correction for correcting mounting position based on the cal 
culated positional-shift amount, the correction amount based 
on the calculated positional-shift amount exceeds the limit 
value which indicates an upper limit of the correction amount 
which is defined and allowed in the mounting information, 
the electronic component is mounted on the mounting posi 
tion which is corrected by considering the limit value as the 
correction amount. Accordingly, it is possible to appropri 
ately employ the mounting position correction of considering 
the Solder printing position as a reference in accordance with 
the degree of the printing position shift and thereby to obtain 
an expected joint quality improvement effect. 

BRIEF DESCRIPTION OF DRAWINGS 

0011 FIG. 1 is a block diagram illustrating a configuration 
of an electronic component mounting system of a first 
embodiment of the present invention. 
0012 FIG. 2 is a block diagram illustrating a configuration 
of a printing device of the first embodiment of the present 
invention. 
0013 FIG.3 is a block diagram illustrating a configuration 
of a printing inspection device of the first embodiment of the 
present invention. 
0014 FIG. 4 is a block diagram illustrating a configuration 
of an electronic component mounting device of the first 
embodiment of the present invention. 
0015 FIG. 5 is a view illustrating a configuration of 
mounting information in the electronic component mounting 
device of the first embodiment of the present invention. 
0016 FIGS. 6(a) and 6(b) are views illustrating a configu 
ration of mounting mode information in the electronic com 
ponent mounting device of the first embodiment of the 
present invention. 
0017 FIGS. 7(a) to 7(c) are views illustrating a first 
mounting mode in the electronic component mounting device 
of the first embodiment of the present invention. 
0018 FIGS. 8(a) to 8(c) are views illustrating a second 
mounting mode in the electronic component mounting device 
of the first embodiment of the present invention. 
0019 FIGS. 9(a) and 9(b) are views illustrating employed 
selection information of the first mounting mode in the elec 
tronic component mounting device of the first embodiment of 
the present invention. 
0020 FIG. 10 is a block diagram illustrating a configura 
tion of a control system of the electronic component mount 
ing system of the first embodiment of the present invention. 
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0021 FIG. 11 is a flow chart of electronic component 
mounting processing by the electronic component mounting 
system of the first embodiment of the present invention. 
0022 FIGS. 12(a) and 12(b) are views illustrating a con 
figuration and mounting mode information of an electronic 
component mounting system of a second embodiment of the 
present invention. 

DESCRIPTION OF EMBODIMENTS 

First Embodiment 

0023 First, an electronic component mounting system in 
the first embodiment will be described with reference to FIG. 
1. An electronic component mounting system 1 in FIG. 1 has 
a function of manufacturing a mounted Substrate by mounting 
an electronic component on a Substrate, and is configured by 
joining a printing device M1, a printing inspection device M2, 
and each of electronic component mounting devices M3 to 
M5 which are a plurality of devices for mounting electronic 
components through a communication network 2, and to con 
trol the entire system through a management computer 3. 
0024. The printing device M1 screen-prints a pasty solder 
on an electrode for an electronic component joint formed on 
a Substrate. By imaging the Substrate after printing, the print 
ing inspection device M2 performs printing inspection for 
determining whether or not a printing state of the printed 
solder is excellent, detects a position of the printed Solder, and 
further performs processing of calculating a positional-shift 
amount between aposition of the electrode and the position of 
the printed solder. In other words, the printing inspection 
device M2 has both a function of a solder position detection 
portion which detects the position of the printed solder and a 
positional-shift amount calculation portion which calculates 
the positional-shift amount between the position of the elec 
trode and the position of the printed solder. 
0025. The electronic component mounting devices M3 to 
M5 pick up the electronic component from a component 
Supply portion with a mounting head, and transfer and mount 
the electronic component to a mounting position of the Sub 
strate on which the solder is printed. After this, the mounted 
Substrate is manufactured as the Substrate after mounting the 
component and is sent to a reflow step and the electronic 
component mounted on the Substrate is solder-joined to the 
substrate. 
0026. Next, configurations of respective devices will be 
described. First, with reference to FIG. 2, a configuration of 
the printing device M1 will be described. In FIG. 2, a board 
holding portion 11 is installed on a positioning table 10. The 
boardholding portion 11 holds a substrate 4 with the substrate 
4 sandwiched by a clamper 11a from both sides. Above the 
board holding portion 11, a mask plate 12 is installed, and a 
pattern hole (not illustrated) which corresponds to a printing 
position of the substrate 4 is provided in the mask plate 12. By 
driving the positioning table 10 with a table driving portion 
14, the substrate 4 relatively moves in a horizontal direction 
and in a vertical direction with respect to the mask plate 12. 
0027. A squeegee portion 13 is installed above the mask 
plate 12. The squeegee portion 13 raises and lowers a squee 
gee 13c with respect to the mask plate 12, and is made of a 
raising and lowering pressing mechanism 13b which presses 
the squeegee 13c against the mask plate 12 with a predeter 
mined pressing force, and a squeegee moving mechanism 13a 
which horizontally moves the Squeegee 13c. The raising and 
lowering pressing mechanism 13b and the squeegee moving 
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mechanism 13a are driven with a squeegee driving portion 
15. In a state where the substrate 4 abuts against a lower 
surface of the mask plate 12, by horizontally moving the 
Squeegee 13c at a predetermined speed along a surface of the 
mask plate 12 to which a solder 5 is supplied, the solder 5 is 
printed on an electrode 6 (refer to FIGS. 7(a) to 7(c) and 
FIGS. 8(a) to 8(c)) for a joint formed on an upper surface of 
the substrate 4 via the pattern hole. 
0028. This printing operation is performed by controlling 
the table driving portion 14 and the Squeegee driving portion 
15 with a printing control portion 17. When this control is 
performed, based on printing data stored in a printing data 
storage portion 16, an operation of the squeegee 13c and 
positionalignment between the Substrate 4 and the mask plate 
12 are controlled. A communication portion 18 receives data 
between the communication portion 18 and other devices 
which constitute the management computer 3 or the elec 
tronic component mounting system 1 via the communication 
network 2. 

0029. Next, with reference to FIG. 3, the printing inspec 
tion device M2 will be described. In FIG. 3, a board holding 
portion 21 is disposed above a positioning table 20, and the 
substrate 4 is held in the board holding portion 21. An inspec 
tion camera 23 is installed above the boardholding portion 21 
by setting an imaging direction to be downward, and the 
inspection camera 23 images the Substrate 4 in a state where 
the solder is printed by the printing device M1. By controlling 
a table driving portion 24 and the inspection camera 23, an 
inspection control portion 25 controls a detecting operation. 
By controlling the table driving portion 24 with the inspection 
control portion 25 and driving the positioning table 20, it is 
possible to position and image an arbitrary position of the 
substrate 4 immediately below the inspection camera 23. 
0030 Image data which is obtained by performing imag 
ing is recognition-processed by a recognition processing por 
tion 27, and the recognition result is sent to a printing inspec 
tion processing portion 26. The printing inspection 
processing portion 26 is provided with a solder position 
detection portion 26a and a positional-shift amount calcula 
tion portion 26b, and the solder position detection portion 26a 
detects the position of the solder printed on the substrate 4 
with the printing device M1 and outputs solder position data. 
The positional-shift amount calculation portion 26b calcu 
lates the positional-shift amount between the position of the 
electrode 6 and the position of the printed solder 5 based on 
the solder position data. In addition, based on these detection 
results, the printing inspection processing portion 26 deter 
mines acceptance of a solder printing state. In addition, the 
solder position data or the positional-shift amount are output 
as feedforward data, and sent to the management computer 3 
or other devices (in the present embodiment, electronic com 
ponent mounting devices M3 to M5) via communication 
portion 28 and the communication network 2. 
0031. Next, with reference to FIG.4, a configuration of the 
electronic component mounting devices M3 to M5 will be 
described. In FIG. 4, a board holding portion 30a is installed 
above a positioning table 30, and the board holding portion 
30a holds the substrate 4 which is conveyed from printing 
inspection device M2 or the electronic component mounting 
device on an upstream side. Above the board holding portion 
30a, a mounting head 32 which moves via a head driving 
mechanism 33 is installed. The mounting head 32 is provided 
with a nozzle 32a which Sucks up the electronic component, 
and the mounting head 32 Sucks up, holds, and removes the 
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electronic component from the component Supply portion 
(not illustrated) by the nozzle 32a. In addition, by moving the 
mounting head 32 onto the Substrate 4 and lowering the 
mounting head 32 with respect to the Substrate 4, an elec 
tronic component 7 (refer to FIGS. 7(a) to 7(c) and FIGS. 8(a) 
to 8(c)) which is held by the nozzle 32a is transferred and 
mounted to the substrate 4. 

0032. In the head driving mechanism 33, a board recogni 
tion camera 31 which moves while being integrated with the 
mounting head 32 is installed by setting an imaging Surface to 
be downward, and by moving the board recognition camera 
31 onto the substrate 4, the substrate 4 is imaged. In addition, 
as the imaging result is recognition-processed by a recogni 
tion processing portion 37, position recognition regarding a 
board recognition mark or a mounting point on the Substrate 
4 is performed. 
0033. The head driving mechanism 33 and the positioning 
table 30 are respectively driven by a mounting head driving 
portion 35 and a table driving portion 34, and the mounting 
head driving portion 35 and the table driving portion 34 are 
controlled by a mounting control portion 39. The mounting 
control portion 39 includes a mounting position correction 
portion 39a used during an internal processing function, and 
performs processing of correcting the mounting position 
before performing component mounting based on the posi 
tional-shift amount which is calculated by the positional-shift 
amount calculation portion 26b in the printing inspection 
device M2 and fed forward to the electronic component 
mounting device M3. In the control processing by the mount 
ing control portion 39, mounting information 40 (refer to 
FIGS. 5, 6(a), and 6(b)) which is stored in a mounting infor 
mation storage portion 36 is referred to. The mounting infor 
mation 40 is information which defines the performance 
mode of a performed operation through the electronic com 
ponent mounting device. 
0034. Here, with reference to FIGS. 5, 6(a), and 6(b), the 
mounting information 40 will be described. First, with refer 
ence to FIG. 5, mounting information 40(1) will be described. 
The mounting information 40(1) indicates a type of the elec 
tronic component which is a target to be mounted and mount 
ing coordinates on the Substrate 4 in the electronic component 
mounting devices M3 to M5. In other words, here, in each 
“mounting No. 4.0a which individually specifies mounting 
operations on the substrate, “component information' 40b 
(A, B, C, ...) which indicates a component code or the like 
of a target component and a “mounting coordinates' 40C (X1, 
Y1, 01, ...) which indicate coordinate values of X, Y, and 0 
of mounting points at which the component is mounted, are 
defined with respect to each of the electronic component 
mounting devices M3 to M5. By reading the mounting infor 
mation 40(1), a mounting sequence on the Substrate of a work 
target is determined. 
0035) Next, with reference to FIGS. 6(a) and 6(b), mount 
ing information 40(2) and mounting information 40(3) will 
be described. The mounting information 40(2) illustrated in 
FIG. 6(a) is mounting mode information, and is information 
which sets the mounting mode that defines correction state of 
the mounting position in advance for each electronic compo 
nent with respect to the Substrate which is a mounting target 
in the electronic component mounting devices M3 to M5. In 
other words, in each “mounting No' 40a which individually 
specifies the mounting operations on the Substrate, the “com 
ponent information' 40b, a “size 40d (XA, YA, ZA, . . . ) 
which indicates sizes of respective X, Y, and Z directions of 
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the target component, and a “mounting mode 40e which 
indicates, by flags “1” or “2, the mounting mode for perfor 
mance is the first mounting mode or the second mounting 
mode, are correspondingly defined. 
0036. Here, the first mounting mode is a mode in which the 
electronic component is transferred and mounted to the 
mounting position which is corrected by the mounting posi 
tion correction portion 39a based on the positional-shift 
amount which is calculated by the positional-shift amount 
calculation portion 26b. As illustrated in FIG. 7(a), when a 
position on installation data indicated by the “mounting coor 
dinates' 40c of the mounting information 40(1), that is, a 
center position 6* of one pair of electrodes 6, and a center 
position 5* of the printed solder 5 are position-shifted, a 
mounting position PM at which the electronic component 7 is 
to be actually mounted is obtained by a correction method 
illustrated in FIG. 7(b). 
0037. In the example illustrated here, an example in which 
the mounting position PM after the correction is set on a 
positional-shift line L which links the center position 6* and 
the center position 5* is illustrated. In other words, a point 
which is separated by a correction amount AD from the center 
position 6 on the positional-shift line L is set to be the 
mounting position PM. Here, the correction amount AD is 
calculated by multiplying the entire positional-shift amount 
D by a follow-up ratio R (%) (refer to FIG. 6(b)) which is set 
in advance. The follow-up ratio R is set as an appropriate 
value in advance for each type of the electronic component 
based on an experience value or a trial result. Here, an 
example in which the follow-up ratio Ris 50% and the mount 
ing position PM is set to be at the center of the positional-shift 
line L is illustrated. In addition, in a component mounting 
operation which targets the electrode 6, as illustrated in FIG. 
7(c), by setting the mounting position PM calculated in this 
manner to be a goal, the position control of the mounting head 
32 is performed. 
0038. By setting the mounting position PM by the above 
described correction method, even when the positional shift is 
generated and the printing position of the Solder 5 does not 
match the electrode 6, through surface tension of the molten 
solder which acts on the electronic component 7 when the 
solder 5 is melting in a reflow process after mounting the 
component, it is possible to reduce an influence of the printing 
position shift and to suppress a generation ratio of a mounting 
defect to be low via a self-alignment effect in which the 
electronic component 7 gravitates to the electrode 6 together 
with molten solder. This self-alignment effect is likely to 
generate the component movement through the Surface ten 
sion of the molten solder, Such as in an extremely small-sized 
chip component, and is particularly effective with respect to a 
Small-sized component. For this reason, in the embodiment, 
when the electronic component 7 to be a target corresponds to 
the Small-sized component, the first mounting mode is 
employed. 
0039. In contrast, the second mounting mode is a mode in 
which the electronic component is transferred and mounted to 
the mounting position by setting only the position of the 
electrode 6 as a reference regardless of the amount of solder 
positional shift. In other words, as illustrated in FIG. 8(a), the 
center position 6 of one pair of electrodes 6 and the center 
position 5* of the printed solder 5 are position-shifted, and 
even when the center position 6 and the center position 5* 
are separated only by the positional-shift amount D (FIG. 
8(b)), the center position 6* is set to be the mounting position 
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PM by considering only the position of the electrode 6 as a 
reference. In addition, as illustrated in FIG. 8(c), by setting 
the mounting position PM which is set in this manner to be a 
goal, the position control of the mounting head 32 is per 
formed. In the embodiment, the second mounting mode is 
employed in a large-sized electronic component, such as a 
connector component in which efficiency of the effect of the 
above-described self-alignment cannot be expected. 
0040. Next, the mounting information 40(3) illustrated in 
FIG. 6(b) will be described with reference to FIGS. 9(a) and 
9(b). The mounting information 40(3) is mode employed 
selection information for selecting the employed mounting 
mode, and is data which defines the range of employing the 
first mounting mode, the follow-up ratio R when the first 
mounting mode is employed, and a control value of the cor 
rection amount in a case where the first mounting mode is 
employed. In other words, in each “mounting No' 40a which 
individually specifies the mounting operations on the Sub 
strate, the “mounting mode'' 40e and “efficiency of mounting 
mode'' 40f which are similar to the mounting information 
40(1), a “follow-up ratio R' 40g, and a “limit value' 40h are 
defined. 

0041 As illustrated in FIG. 9(a), a solder positional shift 
state of the solder 5 with respect to one pair of electrodes 6 is 
expressed by components Xandy in two horizontal directions 
of the positional-shift line L illustrating the positional-shift 
amount and the direction, and a shift angle 0 of a direction line 
A illustrating one pair of printed solder 5 with respect to a 
reference direction (arrangement direction of the electrode 
6). In addition, here, the positional shift state is drawn to be 
exaggerated in order to make the drawings easy to under 
stand, and Such a large positional shift is not the target in 
practice. 
0042. In mounting position correction which considers 
this solder positional shift state as a target, the “efficiency of 
mounting mode'' 40f defines whether or not the correction 
method based on the amount of solder positional shift is 
employed separately in three directions, such as the X,Y, and 
0 directions of the amount of solder positional shift. In other 
words, among the three directions, such as the X, Y, and 0 
directions in the “efficiency of mounting mode 40f only in a 
direction in which an O mark is attached, the mounting posi 
tion correction is employed. In addition, the “follow-up ratio 
R’ 40g defines the follow-up ratio R (%) when the correction 
amount is obtained in each direction in which the O mark is 
attached in the “efficiency of mounting mode'' 40f. In other 
words, as illustrated in FIG. 9(b), when computing the cor 
rected mounting position PM, the correction amount of each 
direction is obtained by multiplying the follow-up ratio R (%) 
which is defined for each direction by the components x, y, 
and 0 of the positional shift illustrated in FIG. 9(a). 
0043. In other words, in the mounting information 40, the 
follow-up ratio R (%) which indicates a ratio of the correction 
amount with respect to the positional-shift amount of the 
solder 5 calculated by the positional-shift amount calculation 
portion 26b is included, and the electronic component mount 
ing devices M3 to M5 mount the electronic component 7 to 
the mounting position PM which is corrected according to the 
follow-up ratio R (%) which is set inadvance. The “follow-up 
ratio R' 40g which is included in the mounting information 
40(3) is configurable for each component of the positional 
shift amount in the X direction, in the Y direction, and in the 
0 direction. 
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0044) Furthermore, the “limit value' 40h is information 
used for defining the upper limit value in advance when 
defining the correction amount for each direction in which the 
position correction is employed. In the mounting position 
correction, since there is a case where a joint defect is rather 
negatively influenced when the correction amount is exces 
sively set according to the type of component, the upper limit 
of the allowable correction amount is set in advance as the 
limit value with respect to the electronic component having 
Such characteristics regardless of the amount of solder posi 
tional shift. 

0045. In other words, in the embodiment, the performance 
mode of the mounting operation is defined by the electronic 
component mounting devices M3 to M5, and the mounting 
information 40 which is stored in the mounting information 
storage portion 36 includes the limit value illustrating the 
upper limit of the allowable correction amount in mounting 
position correction which corrects the mounting position 
based on the positional-shift amount of the solder 5 calculated 
by the positional-shift amount calculation portion 26b of the 
printing inspection device M2. In addition, if the correction 
amount which is calculated based on the positional-shift 
amount of the solder 5 by the mounting position correction 
portion 39a exceeds the limit value which is defined by the 
“limit value' 40h, the electronic component 7 is mounted on 
the mounting position PM which is corrected by considering 
the limit value as the correction amount. 

0046. In this manner, by defining the “efficiency of mount 
ing mode 40f the “follow-up ratio R' 40g, and the “limit 
value' 40h in advance for each electronic component, it is 
possible to elaborately employ the mounting position correc 
tion which considers the Solder printing position as a refer 
ence in accordance with the characteristics of the electronic 
component. In other words, by combining the shape of the 
electrode 6, the size and the shape of the electronic compo 
nent 7, or the viscosity of the solder 5, a state or frequency 
distributions of generation of individual mounting defects 
become different from each other. According to this, a trial of 
the device done by shifting the mounting position PM little by 
little is performed, and data which indicates a correlation 
between the mounting position PM and a degree of generation 
of the mounting defect is experimentally obtained inadvance. 
Then, by storing these data as the mounting information 40 
and employing these data in accordance with the electronic 
component 7 to be a target, when a fine component is mounted 
on a fine pitch circuit board, it is also possible to ensure 
excellent solder joint quality with respect to an application 
example in which mounting difficulty is high. 
0047 Next, with reference to FIG. 10, a configuration of a 
control system of the electronic component mounting system 
1 will be described. In FIG. 10, the management computer 3 
includes an entire control portion 41, a storage portion 42, and 
a computation processing portion 43, and is connected to the 
communication network 2 via a communication portion 44. 
The entire control portion 41 includes a function of encom 
passing the control in each device which constitutes the elec 
tronic component mounting system 1. The storage portion 42 
stores solder position data 42a and mounting information 42b 
which are sent from the printing inspection device M2 in 
addition to production management data which manages the 
operation which is performed by the electronic component 
mounting system 1. The mounting information 42b is data 
which is similar to the mounting information 40 stored in the 
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mounting information storage portion 36 in the electronic 
component mounting devices M3 to M5. 
0048. The computation processing portion 43 performs 
various necessary computation processing for performing the 
component mounting work. During computation processing, 
functions of a positional-shift amount calculation portion 43a 
and a position correction computation portion 43b are 
included. Based on the position correction data 42a, the posi 
tional-shift amount calculation portion 43a performs compu 
tation for computing positional-shift amount of the solder. 
With reference to the mounting information 42b based on the 
calculated positional-shift amount of the Solder, the position 
correction computation portion 43b performs computation 
for mounting position correction. In the embodiment, the 
computation of the positional-shift amount of the solder is 
performed by the positional-shift amount calculation portion 
26b of the printing inspection device M2, and the computa 
tion of the mounting position correction is performed by the 
mounting position correction portion 39a of each of the elec 
tronic component mounting devices M3 to M5. However, the 
above-described computation function of the management 
computer 3 may perform this computation processing. 
0049. The printing data storage portion 16 and the printing 
control portion 17 of the printing device M1 are connected to 
the communication network 2 via the communication portion 
18, and the printing inspection processing portion 26 of the 
printing inspection device M2 is connected to the communi 
cation network 2 via the communication portion 28. Accord 
ingly, the solder position data which is obtained by the print 
ing inspection processing portion 26 is sent to the 
management computer 3, and stored in the storage portion 42. 
The electronic component mounting devices M3 to M5 are 
connected to the communication network 2 via a communi 
cation portion 38. Accordingly, the mounting information 
42b which is stored in the storage portion 42 is sent to each 
mounting device and stored as the mounting information 40 
in the mounting information storage portion 36. 
0050. In the configuration of the above-described elec 
tronic component mounting system 1, the printing inspection 
device M2 is independently provided between the printing 
device M1 and the electronic component mounting device 
M3. However, the function of the printing inspection device 
M2 may belong to the printing device M1 or the electronic 
component mounting device M3. In other words, the inspec 
tion camera 23 is installed so that imaging is possible with 
respect to the Substrate 4 after printing in the printing device 
M1, and the functions of the inspection control portion 25, the 
printing inspection processing portion 26, and the recognition 
processing portion 27 are added to the control function of the 
printing inspection device M2. Accordingly, it is possible to 
perform, inside the printing device M1, similar inspection and 
solder position shift detection for the substrate 4 after printing 
as a target. 
0051. In addition, even when these functions belong to the 
electronic component mounting device M3, similarly, in this 
case, inside the electronic component mounting device M3, 
similar inspection is performed before the component mount 
ing operation with respect to the substrate 4 which is directly 
conveyed from the printing device M1 occurs. For example, 
by imaging the Substrate 4 after the solder printing with the 
inspection camera 23 which is separately installed, and by 
performing the recognition processing with the printing 
inspection processing portion 26 (refer to FIG. 3), similar 
processing is performed. 
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0052. This electronic component mounting system is con 
figured as described above, and hereinafter, an electronic 
component mounting method for manufacturing the mounted 
Substrate by mounting the electronic component on the Sub 
strate with the electronic component mounting system 1 will 
be described with reference to each drawing along the flow of 
FIG. 11. First, the mounting information is read before start 
ing production (ST1). In other words, in the electronic com 
ponent mounting devices M3 to M5, the mounting informa 
tion 40 which is stored in the mounting information storage 
portion 36 is read, and accordingly, necessary information is 
used in the component mounting work. 
0053 Next, the solder printing is performed by consider 
ing the Substrate which is conveyed into the printing inspec 
tion device M2 from the upstream side as a target (ST2). In 
other words, the solder 5 is printed on the electrode 6 for the 
electronic component joint which is formed on the Substrate 4 
(printing step). The Substrate 4 after the solder printing is 
conveyed into the printing inspection device M2, and here, 
the solder inspection is performed (ST3). Here, the substrate 
4 after the Solder printing is imaged, it is determined whether 
or not the printing is excellent, and the position of the printed 
solder 5 is detected (solder position detection step) (ST4). 
After this, the positional-shift amount between the position of 
the electrode 6 and the position of the printed solder 5 is 
calculated (positional-shift amount calculation step) (ST5). 
0054 Next, the electronic component 7 is picked up from 
the component Supply portion by the mounting head 32, and 
according to the mounting mode which is set in advance, the 
solder 5 is transferred and mounted to the mounting position 
of the Substrate 4 (electronic component mounting step). In 
this electronic component mounting step, first, the mounting 
position correction processing of correcting the mounting 
position based on the calculated positional-shift amount is 
performed (ST6). Next, the component mounting work is 
performed (ST7), and the electronic component 7 is mounted 
on the mounting position PM which is corrected as illustrated 
in FIGS. 7(a) to 7(c) or FIGS. 8(a) to 8(c). 
0055. In the electronic component mounting step, each 
electronic component mounting device mounts the electronic 
component 7 on the Substrate 4 according to the mounting 
mode for performance which is set in advance for each elec 
tronic component with reference to the mounting information 
40(2) illustrated in FIG. 6(a). Here, as the mounting mode for 
performance, any one of the first mounting mode in which the 
electronic component 7 is transferred and mounted to the 
mounting position PM which is corrected based on the cal 
culated positional-shift amount, and the second mounting 
mode in which the electronic component 7 is transferred and 
mounted to the mounting position PM by considering only 
the position of the electrode 6 as a reference regardless of the 
positional-shift amount, is set in advance for each electronic 
component. 
0056. With reference to mounting information 40(3) illus 
trated in FIG. 6(b), by reading the “efficiency of mounting 
mode'40?, the “follow-up ratio R' 40g, and the “limit value” 
40h, when the first mounting mode is set as the mounting 
mode for performance, it is determined whether or not the 
first mounting mode is employed with respect to each com 
ponent of the positional-shift amount in the X direction, in the 
Y direction, and in the 0 direction. Furthermore, using the 
positional-shift amount of the direction which is a target to be 
employed of the first mounting mode, the electronic compo 
nent 7 is mounted on the mounting position PM which is 
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corrected according to the follow-up ratio R (%) defined by 
the “follow-up ratio R' 40g. Here, when the correction 
amount based on the calculated positional-shift amount 
exceeds the limit value which is defined by the “limit value' 
40h, the electronic component 7 is mounted on the mounting 
position PM which is corrected by considering the limit value 
as the correction value. 
0057. In addition, the substrate 4 on which the electronic 
component 7 is mounted in this manner is sent to the down 
stream reflow step, and here, by heating the Substrate 4 
according to a predetermined temperature profile, the Solder 
component in the solder 5 is melted, and the electronic com 
ponent 7 is solder-joined to the electrode 6. As described 
above, since the mounting position correction performed by 
considering the solder printing position as a reference in the 
electronic component mounting step is appropriately 
employed in accordance with the characteristics of the elec 
tronic component, it is possible to effectively achieve the 
self-alignment effect that alleviates the solder positional shift 
in the solder joint, and to obtain an expected joint quality 
improvement effect. 

Second Embodiment 

0058. In the second embodiment, the mounting mode 
which is set for each electronic component in advance in the 
mounting information 40 in the first embodiment is set to be 
fixed for each electronic component mounting device which 
constitutes the electronic component mounting system 1. In 
the electronic component mounting system 1 illustrated in 
FIG. 12(a), a device configuration which is similar to that of 
the electronic component mounting system 1 in the first 
embodiment is provided, and the plurality of electronic com 
ponent mounting devices M3, M4, and M5 are arranged in 
order from the upstream side. The electronic component 
mounting devices M3, M4, and M5 in the first embodiment 
have a configuration which is similar to that in FIG. 4, and in 
the mounting information storage portion 36 of these elec 
tronic component mounting devices, instead of the mounting 
information 40(2) illustrated in FIG. 6(a), mounting informa 
tion 40(4) illustrated in FIG. 12(b) is stored. 
0059. The mounting information 40(4) corresponds to the 

first mounting mode and the second mounting mode which 
are defined by the flags “1” and “2 indicated in an “employed 
mounting mode'' 40i, in the electronic component mounting 
device which is specified by a “device number 40i. Here, the 
first mounting mode is made to correspond to the electronic 
component mounting devices M3 to M4, and the second 
mounting mode is made to correspond to the electronic com 
ponent mounting device M5. In the component mounting 
work performed by the electronic component mounting 
devices M3, M4, and M5, the electronic component is 
mounted on the Substrate according to the mounting mode for 
performance which corresponds to the electronic component 
mounting device with reference to the mounting information 
40(4). 
0060. As described above, the first mounting mode in 
which mounting position correction is performed by consid 
ering the Solder printing position as a reference in the elec 
tronic component mounting step is employed with respect to 
the Small-sized component in which the component is likely 
to move mainly due to the surface tension of the molten 
solder, such as an extremely small-sized chip component. In 
addition, in the device configuration of the electronic com 
ponent mounting system, in general, there is a strong ten 
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dency that the electronic component mounting device which 
considers the Small-sized component, such as the chip com 
ponent, as a target to be mounted is disposed on the upstream 
side, and the electronic component mounting device which 
considers the large-sized component, such as a connector 
component, as a target to be mounted is disposed on the 
downstream side. 
0061. In other words, the electronic component mounting 
device in which the first mounting mode is employed and 
which considers the Small-sized component as a target to be 
mounted, is disposed on the upstream side of the electronic 
component mounting system, and the electronic component 
mounting device in which the second mounting mode in 
which the mounting position correction is performed by con 
sidering the Solder printing position as a reference and which 
considers the large-sized component as a target to be 
mounted, is disposed on the downstream side of the electronic 
component mounting system. Therefore, when the electronic 
component which is a target to be mounted of the electronic 
component mounting system that is configured of the plural 
ity of electronic component mounting devices is classified 
into two types, such as the Small-sized component and the 
large-sized component, and when the first mounting mode 
and the first mounting mode are setto be fixed as the mounting 
mode for performance respectively in the electronic compo 
nent mounting device which mounts the Small-sized compo 
nent and in the electronic component mounting device which 
mounts the large-sized component, in one electronic compo 
nent mounting device, it is not necessary to divide the mount 
ing mode for each electronic component, and Substantially 
similar effects to those of the first embodiment can be 
achieved. 
0062. The present invention is described in detail with 
reference to specific embodiments. However, it is apparent to 
those skilled in the art that various modifications or revisions 
can be added thereto without departing from the idea and 
Scope of the present invention. 
0063. The present application is based on Japanese Patent 
Application No. 2012-252954 filed on Nov. 19, 2012, and 
Japanese Patent Application No. 2012-253978 filed on Nov. 
20, 2012, and the content thereof is included here for refer 
CCC. 

INDUSTRIAL APPLICABILITY 

0064. An electronic component mounting system and an 
electronic component mounting method of the present inven 
tion have an effect of appropriately employing a mounting 
position correction of considering the solder printing position 
as a reference, and an effect that an expected joint quality 
improvement effect can be obtained, and are useful in the field 
of mounting an electronic component on a Substrate by a 
plurality of electronic component mounting devices with a 
solder joint to manufacture a mounted Substrate. 

REFERENCE SIGNS LIST 

0065. 1 Electronic component mounting system 
0.066 2 Communication network 
0067 3 Management computer 
0068 4 Printed circuit board 
0069 5 Solder 
0070) 6 Electrode 
(0071 7 Electronic component 
0072 23 Inspection camera 
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0.073 32 Mounting head 
0074) M1 Printing device 
0075 M2 Printing inspection device 
0.076 M3 to M5 Electronic component mounting 
device 

0.077 PM Mounting position 
1. An electronic component mounting system that is con 

figured by joining a plurality of devices for mounting elec 
tronic components, and mounts an electronic component on a 
Substrate to manufacture a mounted Substrate, the system 
comprising: 

a printing device that prints solder on an electrode for an 
electronic component joint which is formed on the Sub 
Strate; 

a solder position detection portion that detects a position of 
the printed solder; 

a positional-shift amount calculation portion that calcu 
lates a positional-shift amount between a position of the 
electrode and the position of the printed solder, 

an electronic component mounting device that picks up the 
electronic component from a component Supply portion 
by a mounting head, and transfers and mounts the elec 
tronic component to a mounting position of the Substrate 
on which the solder is printed; and 

a mounting information storage portion that stores mount 
ing information that defines a performance mode of a 
mounting operation by the electronic component 
mounting device, and includes a limit value which indi 
cates an upper limit of an allowable correction amount in 
mounting position correction for correcting the mount 
ing position based on the calculated positional-shift 
amount, wherein 

when the correction amount based on the calculated posi 
tional-shift amount exceeds the limit value, the elec 
tronic component mounting device mounts the elec 
tronic component on the mounting position which is 
corrected by considering the limit value as the correction 
amount. 

2. The electronic component mounting system according 
to claim 1, wherein 

in the mounting information, a follow-up ratio which indi 
cates a ratio of the correction amount with respect to the 
calculated positional-shift amount is included, and 

the electronic component mounting device mounts the 
electronic component on the mounting position cor 
rected according to the follow-up ratio set in advance. 

3. The electronic component mounting system according 
to claim 1, wherein 

the mounting information is configurable for each elec 
tronic component which is a target. 

4. The electronic component mounting system according 
to claim 1, wherein 

the mounting information is configurable for each compo 
nent of the positional-shift amount in an X direction, in 
a Y direction, and in a 0 direction. 

5. An electronic component mounting method of mounting 
an electronic component on a Substrate to manufacture a 
mounted Substrate by an electronic component mounting sys 
tem that configured by joining a plurality of devices for 
mounting electronic components, the method comprising: 

a printing step of printing solder on an electrode for an 
electronic component joint which is formed on the Sub 
Strate; 
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a solder position detecting step of detecting a position of 
the printed solder, 

a positional-shift amount calculation step of calculating a 
positional-shift amount between a position of the elec 
trode and the position of the printed solder; and 

an electronic component mounting step of picking up the 
electronic component from a component Supply portion 
with a mounting head, and transferring and mounting the 
electronic component to a mounting position of the Sub 
strate on which the solder is printed, wherein 

mounting information that includes a limit value which 
indicates an upper limit of an allowable correction 
amount in mounting position correction for correcting 
the mounting position based on the calculated posi 
tional-shift amount to be performed prior to the elec 
tronic component mounting step is read from a mount 
ing information storage portion, and 

in the electronic component mounting step, when the cor 
rection amount based on the calculated positional-shift 
amount exceeds the limit value, the electronic compo 
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nent is mounted on the mounting position which is cor 
rected by considering the limit value as the correction 
amount. 

6. The electronic component mounting method according 
to claim 5, wherein 

in the mounting information, a follow-up ratio which indi 
cates a ratio of the correction amount with respect to the 
calculated positional-shift amount is included, and 

in the electronic component mounting step, the electronic 
component is mounted on the mounting position cor 
rected according to the follow-up ratio set in advance. 

7. The electronic component mounting method according 
to claim 5, wherein 

the mounting information is configurable for each elec 
tronic component which is a target. 

8. The electronic component mounting method according 
to claim 5, wherein 

the mounting information is configurable for each compo 
nent of the positional-shift amount in an X direction, in 
a Y direction, and in a 0 direction. 

k k k k k 


