
(19) United States 
US 2005OO77340A1 

(12) Patent Application Publication (10) Pub. No.: US 2005/007734.0 A1 
Nagafuku et al. (43) Pub. Date: Apr. 14, 2005 

(54) METHOD, APPARATUS, SYSTEM, METHOD (30) Foreign Application Priority Data 
AND DEVICE FOR DATA CREATING, AND 
PROGRAM FOR MOUNTING ELECTRONIC Mar. 6, 2001 (JP)...................................... 2001-062227 
COMPONENT 

(75) Inventors: Nobuyasu Nagafuku, Kofu-shi (JP); 
Noboru Nishikawa, Nakakoma-gun 
(JP); Takeshi Kuribayashi, 
Nakakoma-gun (JP) 

Correspondence Address: 
PEARNE & GORDON LLP 
1801 EAST 9TH STREET 
SUTE 1200 
CLEVELAND, OH 44114-3108 (US) 

(73) Assignee: Matsushita Electric Industrial Co., 
Ltd., Osaka (JP) 

(21) Appl. No.: 10/952,641 

(22) Filed: Sep. 29, 2004 

Related U.S. Application Data 

(62) Division of application No. 10/092,053, filed on Mar. 
5, 2002. 

Publication Classification 

(51) Int. Cl." ..................................................... B23K 37/00 
(52) U.S. Cl. ................................................... 228/8: 228/33 

(57) ABSTRACT 

This invention provides an electronic component mounting 
method capable of effectively utilizing a Self-alignment 
effect even if a mounting interval of electronic components 
is Small. This method includes the Steps of detecting a 
printing position of a Solder paste on the circuit board and 
mounting an electronic component. This invention further 
provides apparatus, devices, and System using the method. 
When a Solder paste on a circuit board having a land formed 
thereon is printed and an electronic component is mounted, 
the printing position of the Solder paste of the circuit board 
is detected by a printing position detecting device included 
in an inspecting apparatus. Then, the electronic component 
is mounted by using the detected printing position of the 
Solder paste as a reference by an electronic component 
mounting apparatus. 
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METHOD, APPARATUS, SYSTEM, METHOD AND 
DEVICE FOR DATA CREATING, AND PROGRAM 
FOR MOUNTING ELECTRONIC COMPONENT 

BACKGROUND OF THE INVENTION 

0001) 1. Field of the Invention 
0002 The present invention relates to an electronic com 
ponent mounting method and apparatus for mounting an 
electronic component on a circuit board with high precision, 
an electronic component mounting System, an electronic 
component mounting data creating method, a mounting data 
creating device, and a program to be used therein. More 
particularly, the invention relates to a technique for carrying 
out mounting by effectively utilizing a Self-alignment effect 
without a failure in mounting even if there is a Small interval 
between mounting positions of electronic components on the 
circuit board. 

0003 2. Description of the Related Art 
0004. As shown in FIG. 29, for example, the process for 
manufacturing a circuit board on which an electronic com 
ponent mounted includes three Steps. The first Step is a 
printing Step (1) of printing a Solder paste on a circuit board 
having a land formed thereon by means of a Solder paste 
printing apparatus. The next step is an inspecting step (2) of 
inspecting the print State of the Solder paste by means of a 
inspecting apparatus. The last is a mounting step (3) of 
mounting an electronic component on the circuit board by 
means of an electronic component mounting apparatus. The 
Solder paste printing apparatus, the inspecting apparatus and 
the electronic component mounting apparatus are connected 
in this order over a manufacturing line respectively, and the 
circuit board fed to the manufacturing line is taken out 
through the steps (1), (2) and (3) and is sent to a reflow Step 
which is not shown. 

0005 Recently, a mounting interval between electronic 
components to be mounted on a circuit board is reduced to 
approximately 0.15 mm and the same interval will tend to be 
reduced increasingly in the future. In order to reduce an 
interval between components to be mounted, the Soldering 
State of the electronic component has been fillet-leSS. In 
order to make the State fillet-less, it is necessary to prevent 
“extension wetting” in which a molten solder overflows and 
occurs “Solder elevation' along the end face of the terminal 
of the electronic component as shown in FIG. 30(b). The 
“Solder elevation' is a phenomenon that a molten Solder 
paste trickles upward along a electronic component when 
the electronic component is mounted on the Solder paste. 
The “solder elevation” causes the “extension wetting” which 
causes generation of bridges between electronic compo 
nents. Therefore, the width of a land to be formed on the 
circuit board is set to be equal to or smaller than the width 
of the terminal of the electronic component Such that the 
overflowed solder does not pollute the end face of the 
terminal. More Specifically, an excessive Solder does not 
stick to the end face of the terminal by setting the width of 
the land to be equal to or smaller than the width of the 
terminal of the electronic component. Consequently, it is 
possible to prevent the solder from extensively overflowing 
from a terminal Surface on the land Side. 

0006 When an electronic component is to be soldered to 
the land, a Solder paste is printed on the land and the 
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electronic component is mounted in alignment with the 
position of the land, and a reflow process is then carried out. 
By the reflow process, the Solder paste interposed between 
the land and the terminal of the electronic component is 
molten and fluidized. The electronic component is also 
moved to the center position of the land by a Self-alignment 
effect. Consequently, mounting is carried out while posi 
tioning of the land is performed. 

0007. In the conventional soldering method, however, the 
mounting is carried out with a target mounting position of 
the electronic component in alignment with the position of 
the land. Therefore, in the case in which the printing position 
of the solder paste is shifted from the position of the land, 
there is a problem in that a failure in Soldering is occurred 
after the reflow process. FIG. 31(a) shows a state in which 
the electronic component is mounted, in alignment with the 
center position of each land, on the circuit board having the 
solder paste printed with a shift from the position of the land. 
FIG. 31(b) shows a result obtained by carrying out the 
reflow process over the circuit board. 

0008. In the case in which a positional relationship 
between the mounted electronic component and the printed 
Solder paste is Such that the Solder paste is protruded from 
the end of the electronic component as shown, “extension 
wetting” is occurred between the solder and the end of the 
electronic component during the reflow process. As a result, 
the solder unnecessarily floods over the side surface of the 
terminal of the electronic component So that a bridge is 
generated between the adjacent electronic components or 
terminals. The bridge is not generated if the mounting 
interval between the electronic components is wide. How 
ever, the bridges are generated frequently in the circuit board 
having Small intervals between the electronic components 
particularly that causes a remarkable decline in quality of the 
circuit board on which is mounted electronic components. 

0009 Moreover, a solder paste printing apparatus can 
finely control the position of a land of a circuit board and a 
printing position of Solder paste. However, it is hard to 
uniformly carry out alignment over the whole circuit board 
having Small mounting internals of electronic components, 
and Substantially, it is very hard to completely correct a local 
shift. 

SUMMARY OF THE INVENTION 

0010. The invention has been made in consideration of 
Such conventional problems. In order to Solve the problems, 
the invention provides an electronic component mounting 
method and device, an electronic component mounting 
System, an electronic component mounting data creating 
method, a mounting data creating device, and a program to 
be used therein which can effectively utilize a Self-alignment 
effect even if the mounting interval of an electronic com 
ponent is Small. 

0011. In order to solve the problems, a first aspect of the 
invention is directed to an electronic component mounting 
method for printing a Solder paste on a circuit board includ 
ing a land formed on the circuit board and for mounting an 
electronic component. The method includes the Steps of 
detecting a printing position of the Solder paste on the circuit 
board and mounting the electronic component by referring 
to the printing position of the Solder paste. 
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0012. In the electronic component mounting method, the 
printing position of the Solder paste of the circuit board is 
detected at the printing position detecting Step and the 
electronic component is mounted by using the detected 
printing position of the Solder paste as a reference at the 
mounting Step. Consequently, when the Solder paste is 
molten by a reflow process, a Self-alignment effect, which is 
being returned the electronic component to the position of 
the land by the fluidization of the solder paste, can be 
maintained to be great. Therefore, the electronic component 
can be reliably fixed into the land position even if the 
printing position of the Solder paste is shifted from the 
position of the land. Also in the case in which the mounting 
interval of the electronic component is Small, moreover, it is 
possible to enhance precision in the mounting position of the 
electronic component by effectively utilizing the Self-align 
ment effect. 

0013 A second aspect of the invention is directed to the 
electronic component mounting method, wherein a detected 
result of the printing position of the Solder paste, which is an 
output at the printing position detecting Step, is Subjected to 
a feed-forward control to the mounting Step, thereby mount 
ing an electronic component. 

0.014. In the electronic component mounting method, the 
detected result of the printing position, which is an output of 
the printing position detecting Step, is feed-forward con 
trolled form the printing position detecting Step to the 
mounting Step. Consequently, a targeted mounting position 
of the electronic component can be instantaneously set to be 
a Solder paste printing position reference for the circuit 
board to be an object for detecting the Solder paste printing 
position So that the electronic component can be mounted 
with an enhancement in the Self-alignment effect. 
0.015 A third aspect of the invention is directed to the 
electronic component mounting method, wherein a target 
mounting position of each electronic component is individu 
ally Set based on a shift amount between a position of a land 
corresponding to the electronic component to be mounted 
and a printing position of the Solder paste for the land. 
0016. In the electronic component mounting method, the 
shift amount between the position of the land corresponding 
to the electronic component and the printing position of the 
Solder paste for the land is obtained for each electronic 
component. Then, the target mounting position of the elec 
tronic component is individually Set based on the shift 
amount obtained. Consequently, an optimum target mount 
ing position for each electronic component can be set and 
mounting precision can be enhanced. 

0.017. A fourth aspect of the invention is directed to the 
electronic component mounting method, wherein a shift 
amount between a position of a land corresponding to the 
electronic component to be mounted and the printing posi 
tion of the solder paste for the land is obtained for all the 
electronic components to be mounted on the circuit board, 
and a target mounting position of each of the electronic 
components is collectively Set based on an added average 
value of the shift amounts thus obtained. 

0.018. In the electronic component mounting method, the 
shift amount between the position of the land corresponding 
to the electronic component to be mounted and the printing 
position of the Solder paste is obtained for all the electronic 
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components. Then, the added average value of the shift 
amounts obtained is calculated. The added average value of 
the shift amounts is applied to all the electronic components 
of the circuit board to collectively Set the target mounting 
position of each electronic component. Consequently, the 
target mounting position can be set Simply and a time 
required for calculation can be shortened. 
0019. A fifth aspect of the invention is directed to the 
electronic component mounting method, wherein the circuit 
board is divided into a plurality of blocks and a shift amount 
between a position of a land corresponding to an electronic 
component to be mounted in each block and the printing 
position of the Solder paste for the land is obtained. Then, a 
target mounting position of the electronic component is Set 
for each block based on the shift amount thus obtained. 

0020. In the electronic component mounting method, the 
circuit board is divided into a plurality of blocks and the shift 
amount between the position of the land corresponding to 
the electronic component to be mounted in each block and 
the printing position of the Solder paste is obtained. Based on 
the shift amount of each block thus obtained, the target 
mounting position of the electronic component is set for 
each block. Consequently, even if the shift amount tends to 
be varied for each block, a proper target mounting position 
can be set in each block. Moreover, it keeps a region having 
a Small shift from being influenced by a region having a 
great shift and it is possible to prevent the shift from an 
original target mounting position of the region having the 
Small shift from being increased. Thus, the Self-alignment 
effect can be uniformly obtained over the whole circuit 
board and the mounting can be carried out with high 
precision in alignment. 

0021. A sixth aspect of the invention is directed to the 
electronic component mounting method, wherein the blockS 
are obtained by an annular division from a peripheral edge 
of the circuit board toward a center. 

0022. In the electronic component mounting method, the 
division is annularly carried out from the peripheral edge of 
the circuit board toward the center, thereby forming the 
blockS. Consequently, in the case in which the center of the 
circuit board has a Small shift amount and the shift amount 
tends to be increased toward the peripheral edge, for 
example, it is possible to correct the target mounting posi 
tion slightly on the center of the circuit board and greatly 
toward the peripheral edge. Thus, it is possible to uniformly 
obtain the self-alignment effect over the whole circuit board. 
0023. A seventh aspect of the invention is directed to the 
electronic component mounting method, wherein the block 
is obtained by dividing the circuit board like a lattice. 
0024. In the electronic component mounting method, the 
circuit board is divided into blocks like a lattice. Conse 
quently, in the case in which the shift amount of the corner 
portion of the circuit board is Small and tends to be increased 
apart from the corner portion, for example, it is possible to 
correct the target mounting position slightly in the corner 
portion and greatly apart from the corner portion. Thus, the 
self-alignment effect can be uniformly obtained over the 
whole circuit. 

0025. An eighth aspect of the invention is directed to the 
electronic component mounting method, wherein a Self 
alignment effect is decided from a shift State between a 
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position of a land corresponding to the electronic component 
to be mounted and the printing position of the Solder paste 
for the land. Then, a target mounting position of the elec 
tronic component is set by using the printing position of the 
Solder paste as a reference when the Self-alignment effect is 
great, while the target mounting position is Set by using the 
position of the land as the reference when the Self-alignment 
effect is Small. 

0026. In the electronic component mounting method, the 
Self-alignment effect, which can be expected by mounting 
the electronic component, is decided based on the shift State 
between the position of the land and the printing position of 
the Solder paste. And then, the target mounting position of 
the electronic component is set by using the printing position 
of the Solder paste as a reference when the Self-alignment 
effect is great, while the target mounting position is set by 
using the position of the land as a reference when the 
Self-alignment effect is Small. Consequently, it is possible to 
properly change the target mounting position corresponding 
to the self-alignment effect which can be expected. More 
over, it is possible to carry out the mounting Such that the 
electronic component can always be fixed into the land 
position after the reflow process of the circuit board. 

0027. A ninth aspect of the invention is directed to the 
electronic component mounting method, wherein a correc 
tion value is Set at an optional rate for a shift amount 
between a position of a land corresponding to the electronic 
component to be mounted and the printing position of the 
Solder paste for the land. Then, the target mounting position 
of the electronic component is changed from the position of 
the land toward the printing position of the Solder paste 
based on the correction value thus Set. 

0028. In the electronic component mounting method, the 
correction value is set in an optional ratio of 50%, 80% or 
100%, for example, with respect to the shift amount between 
the position of the land and the printing position of the Solder 
paste. Therefore, the target mounting position of the elec 
tronic component is changed from the position of the land 
toward the printing position of the Solder paste based on the 
correction value thus Set. The Self-alignment effect to be 
changed on fine conditions can be maintained to be optimum 
and the electronic component can be mounted with much 
higher precision. 

0029. A tenth aspect of the invention is directed to the 
electronic component mounting method, wherein the cor 
rection value is set based on a degree of the Self-alignment 
effect. The Self-alignment is determined depending on a shift 
State of the position of the land corresponding to an elec 
tronic component to be mounted from the printing position 
of the solder paste for the land. 
0.030. In the electronic component mounting method, the 
correction value is Set depending on the degree of the 
self-alignment effect determined by the shift state of the 
position of the land from the printing position of the Solder 
paste. Consequently, the correction value can be directly 
reflected by the self-alignment effect so that the electronic 
component can be mounted with much higher precision. 

0.031) An eleventh aspect of the invention is directed to 
the electronic component mounting method, wherein the 
correction value is Set depending on a characteristic of a 
Solder paste to be used. 
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0032. In the electronic component mounting method, the 
correction value is Set depending on the characteristic of the 
Solder paste to be used. Consequently, it is possible to Set a 
proper correction value corresponding to various conditions 
Such as a material composition, a frictional characteristic or 
a Viscosity of the Solder paste. 

0033. A twelfth aspect of the invention is directed to the 
electronic component mounting method, wherein when the 
electronic component interferes with adjacent other elec 
tronic components over the circuit board during mounting of 
the electronic component on the circuit board, a mounting 
operation for the electronic component is not carried out. 
0034. In the electronic component mounting method, 
when mounting the electronic component to which the target 
mounting position is set by using the printing position of the 
Solder paste as a reference, the mounting operation for the 
electronic component is not carried out over the electronic 
component which interferes with adjacent other electronic 
components on the circuit board. Consequently, it prevents 
from occurring a failure in mounting beforehand. Moreover, 
it is possible to prevent the productivity of the circuit board 
from deteriorating. 

0035 A thirteenth aspect of the invention is directed to 
the electronic component mounting method, wherein when 
the electronic component interferes with adjacent other 
electronic components over the circuit board during mount 
ing of the electronic component on the circuit board, a target 
mounting position of the electronic component to be 
mounted is changed from a printing position of a Solder 
paste toward a position of a land to a position in which the 
interference is not present. 
0036). In the electronic component mounting method, 
when the electronic component interferes with the other 
electronic components during the mounting, the target 
mounting position of the electronic component to be 
mounted is changed from the printing position of the Solder 
paste toward the position of the land to a position in which 
the interference is not present. Thus, it is possible to mount 
the electronic component without Stop while maintaining the 
Self-alignment effect to be required. Consequently, it is 
possible to prevent a recovery process from being carried 
out due to the Stop of the mounting of the electronic 
component, and the mounting Step can be thus carried out 
more quickly. 

0037. A fourteenth aspect of the invention is directed to 
the electronic component mounting method, wherein when 
a shift amount between a position of a land corresponding to 
the electronic component to be mounted and a printing 
position of a Solder paste for the land exceeds a predeter 
mined shift amount, a shift amount in a direction of rotation 
is obtained in addition to a shift amount in a horizontal 
direction. Then, a target mounting position and a target 
rotating angle of the electronic component are set based on 
the shift amounts in the horizontal direction and the direc 
tion of rotation. 

0038. In the electronic component mounting method, 
when the shift amount of the position of the land from the 
printing position of the Solder paste exceeds a predetermined 
shift amount, both of the shift amount in the direction of 
rotation and in the horizontal direction are obtained. Then, 
the target mounting position and the target rotating angle of 
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the electronic component are set based on the Shift amounts 
in the horizontal direction and the direction of rotation. 
Consequently, it is possible to Set the target mounting 
position and the target rotating angle from which a desired 
Self-alignment effect can be obtained with high precision, 
and mounting precision can be thus enhanced. 
0.039 A fifteenth aspect of the invention is directed to the 
electronic component mounting method, wherein the print 
ing position detecting Step includes the Steps of picking up 
an S image of a circuit board printed a Solder paste, repro 
ducing a shape of a land hidden in the Solder paste of the 
image picked up by interpolating with previously registered 
land data, and obtaining a center of a position of the land 
from the shape of the land thus reproduced. 
0040. In the electronic component mounting method, the 
printing position detecting Step picks up an image of a circuit 
board having a Solder paste printed thereon, reproduces a 
shape of a land hidden in the Solder paste of the image 
picked up by interpolating with previously registered land 
data, and obtains a center of a position of the land from the 
shape of the land thus reproduced. Consequently, also in the 
case in which the complete Shape of the land cannot be 
Visually recognized, the shape of the land can be reproduced 
by using the land data and the center of the position of the 
land can be obtained accurately. 
0041 Asixteenth aspect of the invention is directed to an 
electronic component mounting apparatus for mounting an 
electronic component on a circuit board having a solder 
paste printed for a land, wherein the electronic component is 
mounted on the circuit board by using, as a reference, a 
printing position of the Solder paste of the circuit board. 
0042. In the electronic component mounting apparatus, 
the mounting position of the electronic component is cor 
rected by using, as a reference, the printing position of the 
solder paste on the detected circuit board. Thereby, the 
electronic component mounting apparatus carries out the 
mounting. Consequently, when the Solder paste is molten by 
the reflow process, the Self-alignment effect of returning the 
electronic component into the position of the land by the 
fluidization of the Solder paste can be maintained to be great. 
Also in the case in which the printing position of the Solder 
paste is shifted from the position of the land, the electronic 
component can be reliably fixed into the position of the land. 
Also in the case in which the mounting interval between the 
electronic components is Small, moreover, the precision in 
the mounting position of the electronic component can be 
enhanced by effectively utilizing the Self-alignment effect. 
0.043 A seventeenth aspect of the invention is directed to 
the electronic component mounting apparatus, wherein 
mounting data for mounting an electronic component on a 
circuit board are created based on the electronic component 
mounting method according to any of the first to fifteenth 
aspects. 

0044) In the electronic component mounting apparatus, 
the mounting data for mounting the electronic component on 
the circuit board are created by the electronic component 
mounting apparatus. Consequently, the mounting data can 
be created by means of minimum equipment. 
0.045 An eighteenth aspect of the invention is directed to 
an electronic component mounting System for printing a 
Solder paste on a circuit board having a land formed on the 

Apr. 14, 2005 

circuit board and mounting an electronic component based 
on the electronic component mounting method according to 
any of the first to fifteenth aspects, including a printing 
position detecting device for detecting a printing position of 
the Solder paste of the circuit board, and an electronic 
component mounting apparatus for mounting an electronic 
component based on a result of detection of the printing 
position. 
0046) The electronic component mounting system 
includes a printing position detecting device for detecting a 
printing position of the Solder paste of the circuit board, and 
an electronic component mounting apparatus for mounting 
an electronic component based on a result of detection of the 
printing position. The electronic component is mounted by 
using the printing position of the Solder paste as a reference. 
Consequently, when the Solder paste is molten by the reflow 
process, the Self-alignment effect of returning the electronic 
component into the land position by the fluidization of the 
Solder paste can be maintained to be great. Also in the case 
in which the printing position of the Solder paste is shifted 
from the position of the land, the electronic component can 
be reliably fixed into the position of the land. Also in the case 
in which the mounting interval between the electronic 
components is Small, moreover, the precision in the mount 
ing position of the electronic component can be enhanced by 
effectively utilizing the Self-alignment effect. 
0047 A nineteenth aspect of the invention is directed to 
the electronic component mounting System, further includ 
ing a Solder paste printing apparatus for printing a Solder 
paste on a circuit board having a land formed thereon by 
Setting a position of the land to be a target position. 
0048. The electronic component mounting system 
includes a Solder paste printing apparatus for printing a 
Solder paste on a circuit board having a land formed thereon 
by Setting a position of the land to be a target position. 
Therefore, it is possible to consistently carry out a Series of 
processes from the printing of the Solder paste to the 
mounting of the electronic component and to quickly feed 
back the print shift of the solder paste detected by the 
printing position detecting device to the Solder paste printing 
Step for another circuit board. 
0049. A twentieth aspect of the invention is directed to 
the electronic component mounting System, wherein the 
printing position detecting device is constituted integrally 
with the Solder paste printing apparatus. 
0050. In the electronic component mounting system, the 
printing position detecting device is constituted integrally 
with the Solder paste printing apparatus. Consequently, an 
installation Space can be reduced and a process for deliver 
ing the circuit board can be simplified So that a high-speed 
process can be carried out Still more. 
0051 A twenty-first aspect of the invention is directed to 
the electronic component mounting System, wherein the 
printing position detecting device is constituted integrally 
with the electronic component mounting apparatus. 
0052. In the electronic component mounting system, the 
printing position detecting device is constituted integrally 
with the electronic component mounting apparatus. Conse 
quently, an installation Space can be reduced and a process 
for delivering the circuit board can be simplified So that a 
high-speed process can be carried out Still more. 
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0.053 A twenty-second aspect of the invention is directed 
to the electronic component mounting System, further 
including a host computer connected to at least the printing 
position detecting device and the electronic component 
mounting apparatus through a communication line and Serv 
ing to receive a result of detection of a printing position from 
the printing position detecting device and to transmit a 
feed-forward Signal to the electronic component mounting 
apparatuS. 

0054. In the electronic component mounting system, at 
least the printing position detecting device and the electronic 
component mounting apparatus are connected to the host 
computer through the communication line, and the result of 
detection of the printing position is input from the printing 
position detecting device to the host computer and the 
feed-forward Signal is output from the host computer to the 
electronic component mounting apparatus. Consequently, 
each apparatus can be generally managed. Also in the case 
in which a plurality of electronic component mounting 
Systems are constructed, they can be easily connected and 
generally managed. 

0.055 A twenty-third aspect of the invention is directed to 
an electronic component mounting data creating method, 
wherein mounting data for mounting an electronic compo 
nent on a circuit board based on the electronic component 
mounting method according to any of the first to fifteenth 
aspects are created by the electronic component mounting 
apparatus. 

0056. In the electronic component mounting data creat 
ing method, mounting data for mounting an electronic 
component on a circuit board based on the electronic com 
ponent mounting method according to any of the first to 
fifteenth aspects are created by the electronic component 
mounting apparatus. Consequently, it is possible to create 
the mounting data by means of minimum equipment. 
0057. A twenty-fourth aspect of the invention is directed 
to an electronic component mounting data creating method, 
wherein mounting data for mounting an electronic compo 
nent on a circuit board based on the electronic component 
mounting method according to any of the first to fifteenth 
aspects are created by an external device connected to the 
electronic component mounting apparatus and the mounting 
data thus created are fetched into the electronic component 
mounting apparatus. 

0.058. In the electronic component mounting data creat 
ing method, mounting data for mounting an electronic 
component on a circuit board based on the electronic com 
ponent mounting method according to any of the first to 
fifteenth aspects are created by an external device connected 
to the electronic component mounting apparatus and are 
then fetched. Even if the electronic component mounting 
apparatus is carrying out the mounting operation, conse 
quently, the mounting data can be created. Thus, workability 
for data creation can be enhanced and the operating effi 
ciency of producing equipment can be increased. 

0059 A twenty-fifth aspect of the invention is directed to 
an electronic component mounting data creating method of 
creating mounting data for mounting an electronic compo 
nent on a circuit board based on the electronic component 
mounting method according to any of the first to fifteenth 
aspects, wherein a correction amount for changing a target 
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mounting position of the electronic component from a 
position of a land toward a printing position of a Solder paste 
is collectively Set based on a type of the Solder paste to be 
used by utilizing a table previously registering a degree of a 
Self-alignment effect for each type of the Solder paste. 
0060. In the electronic component mounting data creat 
ing method, the correction amount for changing the target 
mounting position of the electronic component from the 
position of the land toward the printing position of the Solder 
paste is collectively Set by referring to the table based on the 
type of the Solder paste to be used So that the Self-alignment 
effect to be changed depending on various characteristics of 
the Solder paste is obtained. Consequently, a time and labor 
for inputting the characteristics one by one can be omitted 
and the mounting data can be created easily. 
0061 A twenty-sixth aspect of the invention is directed to 
an electronic component mounting data creating method of 
creating mounting data for mounting an electronic compo 
nent on a circuit board based on the electronic component 
mounting method according to any of the first to fifteenth 
aspects, wherein a correction amount for changing a target 
mounting position of the electronic component from a 
position of a land toward a printing position of a Solder paste 
is collectively set based on an electronic component to be 
mounted and a type of the Solder paste to be used by utilizing 
a table previously registering a degree of a Self-alignment 
effect depending on a combination of a type of the electronic 
component and that of the Solder paste. 
0062. In the electronic component mounting data creat 
ing method, the correction amount for changing the target 
mounting position of the electronic component from the 
position of the land toward the printing position of the Solder 
paste is collectively Set by using the table based on the 
electronic component to be mounted and the type of the 
Solder paste to be used. Consequently, a time and labor for 
inputting various Self-alignment effects one by one depend 
ing on the combination of the type of the electronic com 
ponent and the Solder paste to be used and the mounting data 
can be created easily. 
0063 A twenty-seventh aspect of the invention is 
directed to a mounting data creating device provided Sepa 
rately from an electronic component mounting apparatus 
and Serving to create mounting data for mounting an elec 
tronic component on a circuit board based on the electronic 
component mounting method according to any of the first to 
fifteenth aspects. 
0064. In the mounting data creating device, the mounting 
data for mounting the electronic component on the circuit 
board are created irrespective of the electronic component 
mounting apparatus, and the electronic component mounting 
apparatus is Subsequently caused to fetch the mounting data 
thus created. Consequently, even if the electronic component 
mounting apparatus is carrying out the mounting operation, 
the mounting data can be created. Thus, workability for data 
creation can be enhanced and the operating efficiency of 
producing equipment can be increased. 
0065. A twenty-eighth aspect of the invention is directed 
to a program in which mounting data for mounting an 
electronic component on a circuit board based on the elec 
tronic component mounting method according to any of the 
first to fifteenth aspects are recorded and used for an 
electronic component mounting apparatus. 
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0.066 The program recording mounting data for mount 
ing an electronic component on a circuit board based on the 
electronic component mounting method according to any of 
the first to fifteenth aspects is used for an electronic com 
ponent mounting apparatus. Consequently, it is possible to 
mount the electronic component with the Self-alignment 
effect enhanced. 

BRIEF DESCRIPTION OF THE DRAWINGS 

0067 FIG. 1 is a view schematically showing the step of 
printing a Solder paste onto a circuit board having a land 
formed thereon to the Step of mounting an electronic com 
ponent. 

0068 FIG. 2 is a view showing a positional relationship 
between the land formed on the circuit board, the printed 
Solder paste and the electronic component to be mounted. 

0069 FIG. 3(a), (b) and (c) are views illustrating the 
Self-alignment effect of the mounted electronic component 
in a P-P Section of FIG. 2. 

0070 FIG. 4(a), (b) and (c) are views illustrating the 
Self-alignment effect of the mounted electronic component 
in the P-P Section of FIG. 2. 

0071 FIG. 5 is a perspective view showing the appear 
ance of a printer, a part of which is taken away. 

0072 FIG. 6 is a view showing the detailed structure of 
a table portion. 

0.073 FIG. 7 is a perspective view showing a print unit, 
a part of which is a Section. 
0.074 FIG. 8 is a perspective view showing the appear 
ance of the Structure of a inspecting apparatus, a part of 
which is taken away. 

0075 FIG. 9 is a perspective view showing an electronic 
component mounting apparatus. 

0.076 FIG. 10 is an enlarged perspective view showing 
the transfer head of the electronic component mounting 
apparatus, 

0.077 FIG. 11 is a block diagram showing the structure 
of a control device for controlling the electronic component 
mounting apparatus. 

0078 FIG. 12 is a block diagram showing the structure 
of mounting data to be used in the electronic component 
mounting apparatus. 

007.9 FIG. 13 is a flow chart showing the procedure for 
changing the target mounting position of an electronic 
component from the position of a land to be usually used to 
the printing position of a Solder paste, 

0080 FIG. 14 is a view schematically illustrating the 
contents of check obtained by the inspecting apparatus. 

0.081 FIG. 15 is a diagram illustrating a state in which 
the central position of the shape of a land is to be measured. 

0082 FIG. 16 is a view illustrating center-of-gravity 
positions O and O of the Solder paste printed on the 
circuit board and shift amounts C. and 3 in X and Y 
directions, 
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0.083 FIG. 17 is a view illustrating a shift amount=74 in 
the direction of rotation of the Solder paste printed on the 
circuit board, 
0084 FIG. 18(a) and FIG. 18 (b) show patterns for 
dividing the circuit board into the optional number of blocks. 
FIG. 18(a) shows an example in which the circuit board is 
annularly divided into regions from the peripheral edge of 
the circuit board toward a center and FIG. 18(b) showing an 
example in which the circuit board is divided into regions 
like a lattice. 

0085 FIG. 19 is a diagram showing a table for various 
parameters of the weight and shape of the electronic com 
ponent to be mounted and the solder paste to be used. FIG. 
19 also shows the combination of the type of the electronic 
component to be actually used and the material of the Solder 
paste by utilizing the table. 

0.086 FIG.20(a) and FIG.20(b) show states in which 
the solder paste is printed into the position of a land. FIG. 
20(a) shows a state in which the solder paste is printed with 
a shift from the center of the land. FIG.20(b) shows a state 
in which the Solder paste is printed with a protrusion from 
the land. 

0087 FIG.21 is a flow chart according to a fifth embodi 
ment of an electronic component mounting method in accor 
dance with the invention. 

0088 FIG.22 is a view showing a state in which adjacent 
electronic components interfere with each other. 
0089 FIG. 23 is a view showing an example of a 
Structure according to a first variant of an electronic com 
ponent mounting System for implementing the electronic 
component mounting method according to each embodi 
ment. FIG. 24 is a view showing an example of a structure 
according to a Second variant of the electronic component 
mounting System for implementing the electronic compo 
nent mounting method according to each embodiment. 
0090 FIG. 25 is a view showing an example of a 
Structure according to a third variant of the electronic 
component mounting System for implementing the elec 
tronic component mounting method according to each 
embodiment. 

0091 FIG. 26 is a view showing the appearance of an 
electronic component mounting apparatus including a rotary 
head. 

0092 FIG. 27 is a schematic sectional view showing the 
rotary head for explaining the operation of the rotary head. 
0093 FIGS. 28(a) through 28(c) are diagrams showing 
results obtained by comparing Self-alignment effects on two 
conditions. 

0094 FIG. 29 is a view showing the step of manufac 
turing a circuit board mounted on an electronic component 
according to a conventional art. 
0.095 FIG. 30(a) and FIG. 30(b) are views for explana 
tion how “extension wetting” is occurred. FIG.30(b) shows 
a state of “solder elevation' in which a molten solder trickles 
upward along the end face of the terminal of the electronic 
component. 

0.096 FIG. 31(a) and FIG. 31(b) are views showing 
failures in Soldering caused by the shift of the printing 
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position of a solder paste. FIG.31(a) shows a state in which 
an electronic component is mounted on a circuit board 
having a Solder paste printed with a shift from the position 
of a land in alignment with the central position of each land. 
FIG. 31(b) shows a result obtained by carrying out a reflow 
process over the circuit board when the “extension wetting 
is occurred. 

DETAILED DESCRIPTION OF THE 
PREFERRED EMBODIMENTS 

0097. An electronic component mounting method and 
apparatus, an electronic component mounting System, an 
electronic component mounting data creating method, a 
mounting data creating device and a program to be used 
therein according to embodiments of the invention will be 
described below in detail with reference to the drawings. 
0.098 FIG. 1 is a view schematically showing a process 
for printing a Solder paste on a circuit board having a land 
formed thereon and mounting an electronic component. In 
the embodiment, first of all, the circuit board is fed to a 
Solder paste printing apparatus 100 and the Solder paste is 
printed corresponding to the position of a land on the circuit 
board. Then, the land and the Solder paste are recognized to 
inspect a shift thereof by means of a inspecting apparatus 
200 in a latter stage. The result of the inspection is trans 
mitted to an electronic component mounting apparatus 300 
in a further latter Stage and the circuit board having the 
Solder paste printed thereon is fed to the electronic compo 
nent mounting apparatus 300. The electronic component 
mounting apparatus 300 corrects the mounting position of 
the electronic component based on the result of the inspec 
tion which is transmitted from the inspecting apparatus 200 
with respect to the fed circuit board, and the electronic 
component is mounted in the corrected position. The basic 
contents of a process for manufacturing the circuit board are 
described above. The invention is characterized in that the 
electronic component is mounted by using, as a reference, 
the printing position of the Solder paste printed on the circuit 
board. In this specification, the Solder paste implies a 
paste-like Solder obtained by mixing Solder powder into a 
flux having a high Viscosity. 
0099 Detailed description will be given to the principle 
of the electronic component mounting method of mounting 
an electronic component by using a Solder paste printing 
position as a reference according to the invention. 
0100 FIG. 2 is a view showing a positional relationship 
between a land formed on a circuit board, a printed Solder 
paste and an electronic component to be mounted, and 
FIGS. 3 and 4 are views illustrating the self-alignment 
effect of the mounted electronic component in a P-P section 
of FIG. 2, respectively. 
0101 AS shown in FIG. 2, Solder pastes 16a and 16b are 
printed on lands 14a and 14b formed on a circuit board 12 
in a position shifted from a land center line L1 by a distance 
AL. In this case, an electronic component 18 is mounted in 
alignment with the positions of the solder pastes 16a and 16b 
and a center line Lc of the solder pastes 16a and 16b is 
almost coincident with a center line Lp of the electronic 
component. When the reflow process is carried out in this 
State, the Solder paste is molten and fluidized over the land. 
In the early stage of the fluidization, a solder 20 extensively 
wets due to “immersion wetting” which is generally caused 
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during capillary permeation as shown in FIG. 3(a). When 
the solder 20 extensively wets both end faces 18a and 18a 
of the electronic component 18 as shown in FIG.3(b), the 
“extension wetting of the Solder on the component end face 
Side is stopped and only the Solder on the land 14 side 
extensively wets. Consequently, the solder 20 moves the 
electronic component 18 in the direction of an arrow to bring 
a stable State having a dynamic balance. This acts as the 
Self-alignment effect So that the electronic component 18 is 
finally provided in such a position that the center line L1 of 
the land 14 is coincident with the center line Lp of the 
electronic component 18 as shown in FIG. 3(c). 
0102) In some cases, moreover, the self-alignment effect 
acts as shown in FIG. 4. When the Solder 20 is molten as 
shown in FIGS. 4(a) and (b), the electronic component 18 is 
moved with the “extension wetting generated by the 
“immersion wetting” So that the Self alignment effect can be 
obtained. When the “extension wetting” of the solder 20 
over the land 14 is completed and the solder 20 is brought 
into the Stable State having a dynamic balance as shown in 
FIG. 4(c), the movement of the electronic component 18 is 
also stopped. Accordingly, the electronic component 18 is 
finally provided in such a position that the center line L1 of 
the land 14 is coincident with the center line Lp of the 
electronic component 18. 
0103). According to such a self-alignment effect, in the 
case in which the electronic component is to be mounted by 
Setting the land position to be the target mounting position, 
a probability that the shift of the electronic component will 
be corrected is approximately 50% when a shift of 50 um or 
more is caused, for example. On the other hand, in the case 
in which the electronic component is to be mounted by 
Setting the position of the printed Solder paste to be the target 
mounting position, the shift can be corrected with a prob 
ability of 80 to 90% by the self-alignment effect even if the 
shift of 50 um or more is caused. 
0.104) Next, description will be given to an example of a 
Structure of the electronic component mounting System for 
mounting an electronic component by using the Self-align 
ment effect. The Specific structures of the Solder paste 
printing apparatus 100, the inspecting apparatus 200 and the 
electronic component mounting apparatus 300 according to 
the embodiment will be described below. 

0105 First of all, the solder paste printing apparatus 
according to the embodiment (which will be hereinafter 
referred to as a printer) can have a structure shown in FIG. 
5, for example. FIG. 5 is a perspective view showing the 
appearance of the printer 100, a part of which is taken away. 
The printer 100 includes a circuit board delivering unit 22 
for delivering the circuit board 12 to be a solder paste 
printing object into and from the printer 100, a table unit 26 
for mounting the delivered circuit board 12 thereon to be 
moved to the lower Surface of a printing mask 24, and a 
printing unit 30 for printing the Solder paste by Squeegees 
28a and 28b above the circuit board 12 positioned on the 
lower Surface of the printing mask 24. 
0106 According to the printer 100, the circuit board 12 
is delivered in the following manner. More specifically, the 
circuit board delivering unit 22 receives the circuit board 12 
delivered from a stocker or a line and feeds the circuit board 
12 to the table unit 26 provided in the printer 100. The table 
portion 26 positions and fixes the circuit board 12 thus fed, 
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and moves the circuit board 12 to a predetermined position 
on the lower Surface of the printing mask 24 of the printing 
unit 30. Moreover, when the printing process of the printing 
unit 30 is completed, the table unit 26 delivers the circuit 
board 12 from the printing unit 30 to the circuit board 
delivering portion 22. Then, the circuit board delivering unit 
22 takes the circuit board 12 from the table unit 26 and 
discharges the circuit board 12 to a delivery outlet, which is 
not shown. 

0107 FIG. 6 shows the detailed structure of the table unit 
26. The table portion 26 includes a board mounting table 34 
capable of fixing the circuit board 12 through a holding 
member 32 and moving and rotating the circuit board 12 by 
a motor control in directions of X, Y, Z and 0 shown in the 
drawing, a board recognizing camera 36 for recognizing an 
alignment mark on the circuit board 12, and a mask recog 
nizing camera 38 for recognizing an alignment mark on the 
printing mask 24. 
0108. The board recognizing camera 36 picks up the 
image of the alignment mark provided previously on the 
circuit board 12 to be a printing object which is fed from the 
circuit board delivering unit 22 to the table unit 26. The 
image thus picked up is processed to recognize a mark 
position. Consequently, the position of the circuit board 12 
can be managed accurately and the positioning can be 
carried out in a predetermined position for printing with high 
precision. 

0109 Moreover, the mask recognizing camera 38 picks 
up the image of the alignment mark provided previously on 
the printing mask 24. The image thus picked up is processed 
to recognize a mark position. Consequently, the circuit board 
12 can be positioned with high precision in a proper position 
corresponding to the perforation pattern of the printing mask 
24. The circuit board delivering unit 22 and the table unit 26 
can be constituted by using a loader, an unloader and a 
4-axis Stage which are generally used widely. 
0110 FIG. 7 is a perspective view showing the printing 
unit 30, a part of which is a section. The printing unit 30 
moves a pair of Squeegees 28a and 28b in both forward and 
backward print directions on the upper Side of the printing 
mask 24 in Such a state that the circuit board 12 fixed onto 
the board mounting base 34 by the holding member 32 is 
provided on the lower side of the printing mask 24. Thus, the 
Solder paste is printed on the circuit board 12. The Squeegee 
28a is used during the printing in the backward direction and 
the Squeegee 28b is used during the printing in the forward 
direction. 

0111. After the solder paste is printed in the position of 
the land formed on the circuit board 12 by using the printer 
100 having the structure described above, the printed circuit 
board 12 is taken out of the printer 100 and is fed to the 
inspecting apparatus 200 in the latter Stage. 

0112 Next, the structure of the inspecting apparatus 200 
will be described. FIG. 8 is a perspective view showing the 
appearance of the Structure of the inspecting apparatus 200, 
a part of which is taken away. The inspecting apparatus 200 
includes a printing position detecting device for detecting 
the printing position of the Solder paste printed on the circuit 
board. The inspecting apparatus 200 includes a board deliv 
ering portion 40 for delivering the circuit board 12 thus fed, 
light Sources 44 and 44 Such as fluorescent lamps for 
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illuminating the circuit board 12 Stationary in a inspecting 
unit 42 in an oblique direction, and an image pick-up camera 
46 for picking up the image of a board Surface from above 
the circuit board 12. In the inspecting apparatus 200, the 
image of the circuit board 12 illuminated by the light Sources 
44 and 44 is picked up by the image pick-up camera 46 and 
the image thus picked up is processed by a controller (not 
shown) provided in the inspecting apparatus 200. Conse 
quently, each land of the circuit board 12 and the printed 
Solder paste are detected to obtain a corresponding shift 
amount thereof. Information about the shift amount thus 
obtained is once retained in the controller and is transmitted 
as a result of check to the electronic component mounting 
apparatus 300 in the latter stage. 

0113 Moreover, the result of inspection is fed back to the 
Solder paste printing apparatus 100 and the Solder paste 
printing apparatus 100 is regulated to quickly correct the 
print shift of the solder paste. 

0.114) Next, the structure of the electronic component 
mounting apparatus will be described. 

0115 FIG. 9 is a perspective view showing the electronic 
component mounting apparatus, FIG. 10 is an enlarged 
perspective View showing the transfer head of the electronic 
component mounting apparatus, FIG. 11 is a block diagram 
showing the Structure of a control device for controlling the 
electronic component mounting apparatus, and FIG. 12 is a 
block diagram showing the Structure of mounting data to be 
used in the electronic component mounting apparatus. 
0116. The structure of the electronic component mount 
ing apparatus 300 will be simply described. As shown in 
FIG. 9, the electronic component mounting apparatus 300 is 
provided with a guide rail 52 of the circuit board 12 on the 
center of the upper surface of a base 50, and the circuit board 
12 is delivered from a board delivery-in unit 54 on one of 
end Sides to a mounting position 56 of the electronic 
component, and furthermore, from the mounting position 56 
to a board delivery-out unit 58 on the other end side through 
the delivery belt of the guide rail 52. 
0117 Y tables 60 and 62 are provided in both side 
portions of the upper surface of the base 50 provided above 
the circuit board 12 respectively, and an X table 64 is 
provided between the two Y tables 60 and 62. Moreover, a 
transfer head 66 is attached to the X table 64. Consequently, 
the transfer head 66 can be moved in an X-Y plane. 

0118. The transfer head 66 mounted on an XY robot 
including the X table 64 and the Y tables 60 and 62 and 
movable over the X-Y plane (horizontal plane) is constituted 
Such that a desirable electronic component is held through 
an Suction nozzle 72 from a component feeding member 68 
for feeding an electronic component Such as a resistance 
chip or a chip capacitor or a component feeding tray 70 for 
feeding a comparatively large-sized electronic component 
such as an IC, for example, an SOP or a GFP or a connector 
and the Sucking attitude of the electronic component is 
detected from a recognizing device 74 and the electronic 
component is then mounted in the predetermined position of 
the circuit board 12. Such an electronic component mount 
ing operation is controlled based on a preset mounting 
program (hereinafter referred to as mounting data) by the 
control device. Data can be input to the control device 
through an operation panel 76. 
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0119) A large number of component feeding member 68 
are arranged on both ends of the guide rail 52 and a 
tape-shaped component roll accommodating an electronic 
component Such as a resistance chip or a chip capacitor is 
attached to each of the component feeding member 68. 
0120 Moreover, the component feeding tray 70 can 
mount two trays 70a in total which are elongated in a 
direction orthogonal to the guide rail 52, and each of the 
trays 70a is so constituted as to slide toward the guide rail 
52 side corresponding to the number of components to be 
fed, thereby maintaining a component take-out position in a 
Y direction to be a constant position. 
0121 The recognizing device 74 for detecting the two 
dimensional shift (Sucking attitude) of the electronic com 
ponent held in the Suction nozzle 72 and for correcting the 
shift on the transfer head 66 side is provided in the side 
portion of the circuit board 12 positioned on the guide rail 
52. The attitude recognizing camera is provided in a bottom 
portion on the inside of the recognizing device 74 and a 
plurality of light emitting elements Such as a light emitting 
diode LED for illuminating the electronic component held in 
the Suction nozzle 72 are provided in a multi-stage on the 
internal Surface of a housing around the attitude recognizing 
camera. Consequently, light can be irradiated on the mount 
ing Surface of the electronic component at a desirable angle 
and an image can be, picked up at a proper illumination 
angle according to the type of the component. The illumi 
nation angle is Set for each electronic component based on 
preset data for component recognition. Moreover, the image 
pick-up data obtained by the recognizing device 74 are 
Subjected to a recognition process by the control device, and 
the central position or the electrode position of the electronic 
component is recognized and is used for correction data on 
a mounting position and an angle. 

0122). As shown in FIG. 10, the transfer head 66 is 
constituted as a multiple multi-head having a plurality of 
(four in the embodiment) attachment heads (a first attach 
ment head 78a, a second attachment head 78b, a third 
attachment head 78c and a fourth attachment head 78d) 
coupled in a transverse direction. The four attachment heads 
78a to 78d have the same structure and include the Suction 
nozzle 72, an actuator 80 for causing the suction nozzle 72 
to carry out a vertical operation, and a motor 82, a timing 
belt 84 and a pulley 86 for rotating the suction nozzle 72 
itself. 

0123 The suction nozzle 72 of each attachment head is 
eXchangeable and other Suction nozzles are previously 
accommodated in a nozzle stocker 88 provided on the base 
50 of the electronic component mounting apparatus 300. 
Examples of the suction nozzle 72 include an S size nozzle 
for holding a very Small chip component having a size of 
approximately 1.0x0.5 mm and an Msize nozzle for holding 
a QFP of 18 mm square which are selectively used depend 
ing on the type of the electronic component to be attached. 
0.124. In a block diagram of FIG. 11 showing a main 
Structure, the control device includes an I/O processing 
circuit 90 for digitally converting an image Signal Sent from 
the attitude recognizing camera of the recognizing device 74 
and fetching the Signal thus obtained and for fetching a result 
of check from the inspecting apparatus 200, a microcom 
puter 92 for fetching digital data through the I/O processing 
circuit 90 and carrying out various information processings 
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Such as an image processing, an image memory 94 for 
Storing image data, and a data base 96 storing various 
mounting data for executing a predetermined control pro 
gram. Moreover, the control device includes drivers 99a to 
99d for driving X, Y, Z and 0 axes to drive motors 98a and 
98b for controlling X-axis and Y-axis movement of an XY 
robot shown in FIG. 9 in response to an instruction sent 
from the microcomputer 92, a motor 98c (an actuator 80) for 
controlling Z-axis movement for the attachment heads 78a 
to 78d shown in FIG. 11, and a motor 98d (motor 82) for 
controlling 0-axis movement. 
0.125 Furthermore, the control device includes a reading 
device 112 for reading mounting data for carrying out the 
mounting operation for mounting the electronic component 
on at least the circuit board 12 from an information Storage 
medium (for example, a magnetic recording medium, a 
magneto-optic recording medium, an optical recording 
medium or a Solid-State Storage element Such as a flash 
memory) 110 storing the mounting data. The mounting data 
may be provided from the information recording medium 
110 through a network to be a communication line. 
0.126 The mounting data include an NC program 114 
recording information about a mounting position onto the 
circuit board 12, a component feeding position in the com 
ponent feeding member 68 or the component feeding tray 
70, or a mounting order, an array program 116 recording 
information about the arrangement of the electronic com 
ponent in each component feeding position, a component 
library 118 recording information about the shape of the 
electronic component, a mark library 120 recording infor 
mation about the shape of a board mark Such as a mark for 
aligning the circuit board, and board data 122 recording 
information about the shape of the circuit board and the 
shape of a land. 
0127 Next, description will be given to the mounting 
operation to be carried out by the electronic component 
mounting apparatus 300 having the Structure described 
above. 

0128 First of all, the circuit board 12 delivered from the 
inspecting apparatus 200 is fed from the board delivery-in 
portion 54 of the guide rail 52 into the device and is 
delivered to the predetermined mounting position 56. More 
over, the result of inspection, which is transmitted from the 
inspecting apparatus 200, is input to the control device. 
0129. Subsequently, the transfer head 66 is moved in the 
X-Y plane through the XY robot to adsorb and hold a 
predetermined electronic component from the component 
feeding member 68 or the component feeding tray 70 based 
on a preset mounting program. Then, the transfer head 66 is 
moved onto the attitude recognizing camera of the recog 
nizing device 74 with the electronic component held so that 
the Sucking attitude of the electronic component is recog 
nized. Consequently, a positional relationship between the 
Suction nozzle 72 and the electronic component thus Sucked 
and held is detected. Based on the result of inspection which 
is input from the inspecting apparatus 200, then, the target 
mounting position of the electronic component is changed 
from the position of a land to be usually used to the printing 
position of the Solder paste and a shift of the Suction nozzle 
72 from the electronic component which is caused by the 
recognized Sucking attitude is corrected to mount the elec 
tronic component on the circuit board 12. 
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0.130. The operation for changing a target mounting posi 
tion and a correcting operation depending on the recognized 
Sucking attitude can be carried out by causing the XY robot 
to have shift amounts in X and Y directions as offsets and 
rotating the suction nozzle 72 through the motor 82 by a shift 
amount for a rotating component, for example. 
0131) A procedure for changing the target mounting 
position of the electronic component from the position of the 
land to be usually used to the printing position of the Solder 
paste based on the result of inspection which is input from 
the inspecting apparatus 200 will be described in detail with 
reference to a flow chart shown in FIG. 13. 

0132) First of all, the circuit board 12 is delivered into the 
printer 100 and a Solder paste is printed corresponding to 
each land formed on the circuit board 12 (S10). Then, the 
circuit board 12 is delivered from the printer 100 and is 
delivered into the inspecting apparatus 200 in a latter Stage. 
0.133 Referring to FIG. 14 schematically showing the 
contents of inspection, in the inspecting apparatus 200, a 
land 14 formed on the circuit board 12 and the solder paste 
16 printed by Setting the land 14 in a target position are 
illuminated by the light Source 44 and an image is picked up 
by the image pick-up camera 46. The image thus picked up 
is separated into a land portion 126 and a Solder paste 
portion 128 based on a difference in a luminance of each 
pixel through an image processing and the missed portion of 
the land which is interposed between the solder paste 16 and 
the circuit board 12 and of which image is not picked up is 
reproduced by an interpolating process by using prepared 
land data registering the shape of the land. For example, it 
is possible to accurately reproduce a complete shape of the 
land by precisely detecting the feature of the Shape of the 
land other than the missed portion (an edge component Such 
as a corner portion or a side of which image is picked up) 
and estimating the position of the feature of the residual 
shape from the position of the feature of the shape thus 
detected while carrying out collation with the shape of the 
land which is registered in the land data. 
0134) Next, the position of the center of the land shape 
thus separated and reproduced is measured (S.11). As shown 
in FIG. 15, center-of-gravity positions O (x, y) and O 
(x, y) of the lands 14a and 14b of the circuit board 12 are 
measured by Setting, as a reference position, any board mark 
130 for alignment which is provided in the diagonal line 
position of the circuit board 12 (or an individual mark 
provided for another purpose). A middle point connecting 
the center-of-gravity positions O and O2 are set to a land 
center point OL (x, y). 
0135 Similarly, a solder paste printing position is mea 
sured from the separated solder paste portion 128 (S12). As 
shown in FIG. 16, center-of-gravity positions O (x, y) 
and O2 (x, y) of the Solder pastes 16a and 16b printed on 
the circuit board 12 are measured. A middle point connecting 
the center-of-gravity positions O and O is Set to a Solder 
paste center point O (x, y). Thus, the land center position 
O and the Solder paste center position O are determined. 
Therefore, shift amounts C. and B in the X and Y directions 
are obtained from the center positions O and Os (S13). 
0.136) Next, the shift amounts C. and B thus obtained are 
compared with a predetermined allowable value of a 
shift(S14). If the shift amounts C. and B are equal to or 
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greater than the allowable value of a shift, there is a 
possibility that the shift might be caused in the direction of 
rotation as shown in FIG. 17. Therefore, a shift amount 0 in 
the direction of rotation is measured (S15). The shift amount 
0 is obtained by an equation (1), for example. 

0.137 If the shift amounts C. and B are smaller than the 
allowable value of a shift, the measurement of the shift 
amount 0 in the direction of rotation is omitted to assume 
0=o. Also in the case in which the amounts C. and B are 
Smaller than the allowable value of a shift, the shift amount 
0 in the direction of rotation may be obtained positively. 

0.138. By using the shift amounts C, B and 0 in the X and 
Y directions and the direction of rotation between the 
position of the land and the printing position of the Solder 
paste, the electronic component 18 is mounted by using the 
printing position of the Solder paste to be a reference as 
shown in FIG. 2 (S16). More specifically, the electronic 
component 18 is mounted by controlling the X-axis motor 
98a, the Y-axis motor 98b, the Z-axis motor 98c and the 
0-axis motor 98d (see FIG. 11) which are mounted on the 
XY robot and the attachment head in the electronic compo 
nent mounting apparatus 300 Such that the central position 
of the electronic component 18 is coincident with the central 
positions of the solder pastes 16a and 16b printed with the 
shift amounts of C, B and 0 with respect to the lands 14a and 
14b. 

0.139. The target mounting position can also be varied 
Successively on the electronic component mounting appa 
ratus 300 side during the mounting of the electronic com 
ponent, and furthermore, the mounting position recorded in 
the NC program 114 of the mounting data shown in FIG. 12 
may be changed, for example. Moreover, the target mount 
ing position may be changed to carry out 100% correction 
with respect to each of the shift amounts of C, B and 0. 
Furthermore, the shift amount may be changed by an 
optional rate between 0 and 100% for the shift amount. In 
this case, a fine control can be carried out to make the best 
of the Self-alignment effect that is changed on slightly 
conditions and the optimum mounting State can be obtained. 
0140 According to the electronic component mounting 
method described above, the result of detection of the 
printing position, which is output at the printing position 
detecting Step, is Subjected to a feed-forward control to the 
mounting Step. Consequently, it is possible to instanta 
neously Set, as a Solder paste printing position reference, the 
target mounting position of the electronic component on the 
circuit board to be a object for detecting Solder paste printing 
position. Moreover, the self-alignment effect in which the 
electronic component once mounted is moved to a normal 
land position by the reflow process can be produced at a 
maximum and a bridge can be prevented from being gen 
erated by the unnecessary “extension wetting” of the Solder 
over the Side Surface of the electronic component terminal 
also in the circuit board having a Small mounting interval 
between the electronic components, and it is possible to 
maintain the quality of the circuit board which has been 
Subjected to the mounting to be high and to Stably mount the 
electronic component at a high density. Moreover, Since an 
optimum target mounting position can be set for each 
electronic component, the precision in the mounting can be 
enhanced. 
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0.141. In the electronic component mounting method, the 
position of the land is not measured but only the printing 
position of the Solder paste may be detected to mount the 
electronic component by Setting the printing position of the 
Solder paste to be the target mounting position. 
0142 Next, description will be given to a second embodi 
ment of the electronic component mounting method accord 
ing to the invention. 
0143. While the position of the land and the printing 
position of the Solder paste are detected every electronic 
component for each electronic component to be mounted on 
the circuit board and the shift amounts thereof are obtained 
to change the mounting position of the electronic component 
in the first embodiment, a shift amount between the position 
of a land and the position of a printed Solder paste is obtained 
for all the electronic components to be mounted on the 
circuit board and an average value of the shift amount for 
each electronic component is calculated to collectively 
change the mounting position of the electronic component 
on the circuit board based on the average value of the shift 
amount thus obtained in the Second embodiment. 

0144. A specific changing procedure will be described 
below. For example, in the case in which N electronic 
components are to be mounted on the circuit board, each 
shift amount is Set in the following manner in order of 
mounting for NC data to be mounting data. 

0145 Data 1: C., B, 0. 
0146 Data 2: C, B, 0. 
0147 Data 3: C, B, 0. 
0148 
0149 Data N. ON, BN, 0. 

0150. An X-direction correction value, a Y-direction cor 
rection value and a 0-direction correction value are Set from 
the shift amounts by using equations (2) to (4). 

X-direction correction value=(C+C2+Cs+...+CN)/N (2) 
Y-direction correction value=(B+3+3+...+)/N (3) 
0-direction correction value=(0+0+0+...+0)/N (4) 

0151. The correction values in the equations (2) to (4) are 
applied to all the electronic components to be mounted on 
the circuit board and the mounting is carried out by collec 
tively changing the target mounting position. AS compared 
with the case in which the mounting positions are individu 
ally changed for the electronic components, consequently, 
the amount of a whole calculation process can be reduced 
and the Speed of the mounting operation can be increased. 
0152 Next, description will be given to a third embodi 
ment of the electronic component mounting method accord 
ing to the invention. 
0153. While the amount of the shift of the solder paste 
printed on the circuit board from the land is averaged and the 
target mounting position is changed in one way with respect 
to all the electronic components in the Second embodiment, 
the circuit board is divided into the optional number of 
blocks, and the average value of a shift amount is obtained 
for each block and the mounting position of the electronic 
component is changed for each block by using the average 
value of each block thus obtained in the third embodiment. 

0154) A pattern for dividing the circuit board into the 
optional number of blocks includes a dividing pattern shown 
in FIG. 18, for example. FIG. 18(a) shows an example in 
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which the circuit board is divided annularly into regions 
from the peripheral edge of the circuit board toward a center 
and FIG. 18(b) shows an example in which the circuit board 
is divided into regions like a lattice. In the dividing pattern 
shown in FIG. 18(a), the shift amount of a central portion 
(region C) of the circuit board is small and tends to be 
increased toward a peripheral edge portion (block A). In this 
case, the target mounting position of the electronic compo 
nent is Set by using a Small correction value for a Small shift 
amount in the block C and a great correction value for a large 
shift amount in the block A, respectively. In the dividing 
pattern shown in FIG. 18(b), moreover, the shift amount is 
Small in a corner portion (for example, the block A) and 
tends to be increased apart from the corner portion. In this 
case, the target mounting position is set by using a Small 
correction value in the block A and a great correction value 
in other blockS respectively. 
0155 More specifically, set shift amounts (correction 
values) Cli, Bi and 0i (i is 1 to M) in the blocks are expressed 
in equations (5) to (7), wherein the number of region 
divisions (the number of blocks) is represented by M and the 
number of mounted components in each block is represented 
by Naj (j is 1 to M). 

0156 Clij, Bij and 0i represent shift amounts for a jth 
electronic component in a block i. 
O157 By individually setting the correction value to each 
block, thus, the target mounting position of a block having 
a Small shift amount can be prevented from being greatly 
shifted by the influence of a block having a large shift 
amount. Consequently, it is possible to carry out the mount 
ing over the circuit board with precision in uniform align 
ment. 

0158 Next, description will be given to a fourth embodi 
ment of the electronic component mounting method accord 
ing to the invention. 
0159. In the embodiment, as shown in FIG. 19, various 
parameterS Such as the weight and shape of an electronic 
component to be mounted, the material composition of a 
Solder paste to be used, a friction property, a Viscosity, a 
Solder powder size, a melting point, a flux component (a 
resin base, an organism base and an inorganism base), a flux 
activity or a printing thickneSS are arranged in a table and a 
Self-alignment ratio is assumed depending on the combina 
tion of the type of an electronic component to be actually 
used and the material of the Solder paste by utilizing the 
table. The Self-alignment ratio represents an indeX indicat 
ing, as a percentage, the degree of a shift from the center of 
the printed Solder paste that Self-alignment is effective. 
Based on the Self-alignment ratio, the degree (for example, 
50%, 80% or 100%) of the shift amount of the printing 
position of the Solder paste to be utilized as a correction 
value for Setting a target mounting position is Set. 
0160 While the parameter table for the solder paste is 
registered as the Solder data 124 in a part of mounting data 
as shown in FIG. 12, it is not restricted but may have such 
a structure as to be registered in other data regions, for 
example, the NC program 114 and the array program 116. 
For the contents of registration, moreover, the manufacturer 
type name of a Solder paste can also be set in addition to each 
parameter. In this case, each characteristic parameter corre 
sponding to the type name can be previously registered in 
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the table and can be collectively Set automatically in the 
table. Consequently, a work for inputting the mounting data 
can be simplified considerably. 
0.161 According to the embodiment, the correction value 
can be properly changed for each mounting component 
depending on the combination of the type of the electronic 
component to be used actually and the type of the Solder 
paste So that the electronic component to be mounted can 
obtain a greater Self-alignment effect. Moreover, the correc 
tion value is Set by directly reflecting the Self-alignment 
effect. Consequently, precision in component mounting can 
be enhanced Still more. 

0162 Next, description will be given to a fifth embodi 
ment of the electronic component mounting method accord 
ing to the invention. 
0163. In the embodiment, as shown in FIG. 20, a self 
alignment effect is determined to Some extent depending on 
the printing position of a Solder paste for the position of a 
land. Therefore, whether the printing position of the solder 
paste is Set to a target mounting position or the position of 
the land is Set to the target mounting position is Selected 
depending on the shift State of the printing position of the 
Solder paste. 
0164 FIG.20(a) shows a state in which the solder paste 
is printed with a shift from the centers of lands 14a and 14b. 
In this case, the Self-alignment effect can be obtained 
sufficiently. FIG. 20(b) shows a state in which the solder 
paste is printed with a protrusion from the lands 14a and 
14b. In this case, the solder paste is divided out of the land 
during reflow So that the Self-alignment effect is reduced. 
0.165. In the embodiment, the printing state of the solder 
paste is thus detected So that the Self-alignment ratio is 
assumed and the target mounting position is determined 
depending on the self-alignment ratio. FIG. 21 is a flow 
chart showing the electronic component mounting method 
according to the embodiment. First of all, the images of the 
position and shape of a land are picked up and recognized by 
an inspecting apparatus 200 (S20). Moreover, the printing 
position and shape of the Solder paste are recognized (S21). 
From these results of recognition, a Self-alignment ratio is 
decided (S22). If the Self-alignment ratio is high, the printing 
position of the Solder paste is Set to a target mounting 
position (S23). If the self-alignment ratio is low, the position 
of the land is set to the target mounting position (S24). 
0166 Consequently, in the case in which the print shift of 
the Solder paste is great, it is possible to prevent an electronic 
component from being mounted in a position in which the 
Self-alignment effect cannot be Sufficiently obtained and 
being fixed with a shift after a reflow process. 
0167 Next, description will be given to a sixth embodi 
ment of the electronic component mounting method accord 
ing to the invention. 
0.168. In the embodiment, in the case in which the print 
ing position of a Solder paste is Set to a target mounting 
position to mount an electronic component, it is Supposed 
that the adjacent electronic components interfere with each 
other as shown in FIG. 22. By previously obtaining the 
presence of the interference through a calculation before the 
mounting, the generation of a failure in mounting can be 
prevented. 
0169 More specifically, the mounting position of the 
electronic component recorded in an NC program 114 
provided in the mounting data shown in FIG. 12 and the 
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contour of the electronic component based on a component 
size recorded in a component library 118 are obtained and it 
is decided whether or not the contour in the mounting 
position obtained after correcting the shift amount of the 
printing position of the Solder paste and the contour of the 
adjacent components interfere with each other. If there is no 
interference, the mounting process is exactly carried out. If 
there is the interference, the component is not mounted. If 
there is the interference, moreover, the mounting position 
may be corrected to Such a position that the electronic 
components do not interfere with each other, thereby car 
rying out the mounting. In this case, it is possible to prevent 
a recovery proceSS from being carried out due to the Stop of 
the mounting operation for the electronic component. Thus, 
the mounting Step can be executed more quickly. For the 
correction of the mounting position, it is also possible to use 
a method of Successively changing a target mounting posi 
tion during the mounting to be carried out or a method of 
rewriting the mounting position of the NC program 114 to 
carry out the mounting. 
0170 Consequently, the generation of a mounting failure 
can be prevented and the productivity of a circuit board can 
be prevented from being deteriorated. 
0171 Next, description will be given to a variant of an 
electronic component mounting System for implementing 
the electronic component mounting method according to 
each embodiment described above. 

0172 FIG. 23 is a view showing an example of the 
Structure of the electronic component mounting System 
according to a first variant. In the variant, there is provided 
a structure using a Solder paste printing apparatus 102 
having a inspecting function integrating the function of the 
Solder paste printing apparatus 100 with that of the inspect 
ing apparatus 200. In this case, the Solder paste printing 
apparatus 102 can be implemented by using the board 
recognizing camera 36 or the mask recognizing camera 38 
shown in FIG. 6 for detecting the position of a land and the 
printing position of a Solder paste, for example. Moreover, 
a inspecting portion may be added Separately. With Such a 
Structure, an installation Space can be reduced and a process 
for delivering a circuit board can be simplified So that the 
process can be carried out more quickly. 
0173 FIG. 24 is a view showing an example of the 
Structure of the electronic component mounting System 
according to a Second variant. In the variant, there is 
provided a structure using an electronic component mount 
ing device 302 having a inspecting function integrating the 
function of the inspecting apparatus 200 with that of the 
electronic component mounting apparatuS 300. In this case, 
the electronic component mounting apparatus 302 can be 
implemented by using a board recognizing camera for 
detecting a board mark for alignment in order to detect the 
position of a land and the printing position of a Solder paste, 
for example. Moreover, a inspecting unit may be added 
Separately. Such a structure can also reduce an installation 
Space and Simplify a process for delivering a circuit board So 
that the process can be carried out more quickly. 
0.174 FIG. 25 is a view showing an example of the 
Structure of the electronic component mounting System 
according to a third variant. In this case, a Solder paste 
printing apparatus 100, a inspecting apparatus 200 and an 
electronic component mounting apparatus 300 are con 
nected to a host computer 140 respectively and each device 
is generally controlled by the host computer 140. The result 
of inspection of a Solder paste printing position shift Sent 
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from the inspecting apparatus 200 is input to the host 
computer 140, and the host computer 140 outputs the input 
position shift information to the electronic component 
mounting apparatus 300 to carry out a feed forward control. 
According to Such a structure, the electronic component 
mounting System can be generally managed. In addition, 
also in the case in which a circuit board manufacturing line 
is formed by a plurality of mounting Systems, they can be 
easily connected to carry out the control. 
0175 While the mounting data (mounting program) are 
created over the electronic component mounting apparatus 
300 in the electronic component mounting system described 
above, the same data may be created by another external 
device (a mounting data creating device) to be connected to 
the electronic component mounting apparatus 300 through a 
communication line or a recording medium. In this case, the 
mounting data created by the mounting data creating device 
are fetched into the electronic component mounting appa 
ratus 300 so that the mounting operation can be carried out. 
Also during the mounting operation of the electronic com 
ponent mounting apparatus 300, the mounting data can be 
created. Therefore, a workability for data creation can be 
enhanced and the operating efficiency of producing equip 
ment can be increased. 

0176 Moreover, while the electronic component mount 
ing apparatus 300 has such a structure that the circuit board 
to mount the electronic component thereon is fixed and a 
transfer head provided with an attachment head is moved 
over the circuit board to carry out the mounting operation, 
the invention is not restricted thereto but the electronic 
component mounting method according to the invention can 
be similarly applied to an electronic component mounting 
apparatus including a rotary head as shown in FIGS. 26 and 
27, for example. 
0177 FIG. 26 is a view showing the appearance of the 
electronic component mounting apparatus including the 
rotary head and FIG. 27 is a schematic sectional view 
showing the rotary head for illustrating the operation of the 
rotary head. An electronic component mounting apparatus 
400 mainly has a component feeding portion 150 for con 
tinuously feeding an electronic component, a rotary head 
152 for holding the electronic component in the predeter 
mined component feeding position of the component feed 
ing unit 150 and for mounting the electronic component on 
the circuit board, and an X-Y table 154 for positioning the 
circuit board. Consequently, the circuit board fed from a 
board delivery-in portion 156 is mounted on the X-Y table 
154 and the electronic component Sent from the component 
feeding unit 150 is held by the rotary head 152, and a proper 
correcting proceSS is then carried out to mount the electronic 
component on the circuitboard. The circuit board having the 
component mounted thereon is delivered from the X-Y table 
154 to a board delivery-out portion 158. 
0178. In a compartment feeding unit 10, a plurality of 
component feeding members 160 accommodating a large 
number of electronic components are arranged in a vertical 
direction on a paper as shown in FIG. 27 and a compartment 
feeding member 160 is moved in the direction of the 
arrangement, thereby feeding a desirable electronic compo 
nent to a component feeding position. 

0179 The X-Y table 154 is provided movably between 
the board delivery-in unit 156 and the board delivery-out 
unit 158, is moved to a position to be connected to the board 
delivery path of the board delivery-in unit 156 to receive the 
circuit board which has not attached the component, and 
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fixes the circuit board and is moved to the component 
mounting position of the rotary head 152. Then, the move 
ment of the circuit board 12 corresponding to the mounting 
position of each electronic component is repeated. When the 
attachment of the component is completed, the XY table 154 
is moved to a position to be connected to the board delivery 
out unit 158 and feeds the circuit board 12 to the board 
delivery-out unit 158. 
0180. The rotary head 152 includes a plurality of attach 
ment heads 162 for Sucking an electronic component, a 
rotating frame member 164 to be rotated by Supporting the 
attachment head 162 on a peripheral Surface vertically 
movably, and an intermittent rotating device 168 for index 
rotating the rotating frame member 164. 
0181 An attachment head 262 is continuously rotated 
and moved from the component feeding position of the 
component feeding unit 150 to a component attachment 
position on the opposite side thereof by the rotation of the 
rotating frame member 164, falls down in the component 
feeding position of the component feeding unit 150 to 
adsorb the electronic component, and recognizes the Sucking 
attitude of the electronic component in a certain component 
recognition position of the component recognizing device to 
fall down in the component attachment position, thereby 
attaching the electronic component onto the circuit board 12. 
0182. The electronic component mounting method 
according to the embodiment can also be applied to the 
electronic component mounting apparatus 400 including 
Such a rotary head and the same effects can be obtained. 
0183) Description will be given to the result of a differ 
ence in a Self-alignment effect based on a difference between 
the mounting position of an electronic component and the 
printing position of a Solder paste. 
0.184 FIG. 28 shows a result of comparison of the 
self-alignment effects on two conditions. FIG. 28(a) shows 
a State in which a Solder paste is printed on a land position 
reference and an electronic component is mounted in a 
position shifted by A1, FIG.28(b) shows a state in which the 
solder paste is printed with a shift from the position of the 
land by A1 and the electronic component is mounted in the 
printing position of a Solder paste, and FIG. 28(c) is a graph 
showing a self-alignment ratio obtained in FIGS. 28(a) and 
(b). An axis of abscissa in the graph indicates an average 
value obtained by a shift in each of X and Y directions, and 
the used electronic component is referred to as a “0603 chip” 
having a size of 0.6 mmx0.3 mm. Moreover, the self 
alignment ratio represents a probability of a return to a 
position within t10um from a land center to be a reference. 
0185. As shown in the graph of FIG.28(c), in the case (a) 
in which only the mounting position of the electronic 
component is shifted, the Self-alignment ratio is consider 
ably reduced with an increase of the shift amount A1 as 
compared with the case in which the mounting is carried out 
on the printing position reference. For example, when the 
shift amount A1 is 50 lum, the Self-alignment ratio is reduced 
to 70% in the (a), while the self-alignment ratio is 90% in the 
case (b). Consequently, it is apparent that the electronic 
component is mounted in the printing position of the Solder 
paste So that a greater Self-alignment effect can be expected 
than that in the case in which the electronic component is 
mounted in the position of the land. 
0186 According to the electronic component mounting 
method and apparatus in accordance with the invention, the 
printing position of the Solder paste of the circuit board is 
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detected at the printing position detecting Step and the 
electronic component is mounted by using the printing 
position of the Solder paste thus detected as a reference at the 
mounting Step. Consequently, when the Solder paste is 
molten by a reflow process, a Self-alignment effect of 
returning the electronic component to the position of a land 
by the fluidization of the Solder paste can be maintained to 
be great, and the electronic component can be reliably fixed 
into the position of the land even if the printing position of 
the solder paste is shifted from the position of the land. Also 
in the case in which the mounting interval of the electronic 
component is Small, moreover, it is possible to enhance 
precision in the mounting position of the electronic compo 
nent by effectively utilizing the Self-alignment effect. 
0187 Moreover, the electronic component mounting sys 
tem in accordance with the invention includes a printing 
position detecting device for detecting a printing position of 
the Solder paste of the circuit board, and an electronic 
component mounting apparatus for mounting an electronic 
component based on a result of detection of the printing 
position. The electronic component is mounted by using the 
printing position of the Solder paste as a reference. Conse 
quently, the Self-alignment effect of returning the electronic 
component into the position of the land can be maintained to 
be great and the electronic component can be reliably fixed 
in the position of the land after the reflow process of the 
circuit board. 

0188 According to the electronic component mounting 
data creating method in accordance with the invention, 
furthermore, the mounting data for carrying out a mounting 
operation based on the electronic component mounting 
method can be created easily with reference to a previously 
registered table through the electronic component mounting 
apparatus or the mounting data creating device connected 
thereto. 

0189 According to the mounting data creating device in 
accordance with the invention, moreover, the mounting data 
for mounting the electronic component on the circuit board 
are created irrespective of the electronic component mount 
ing apparatus, and the electronic component mounting appa 
ratus is Subsequently caused to fetch the mounting data thus 
created. Consequently, even if the electronic component 
mounting apparatus is carrying out the mounting operation, 
the mounting data can be created. Thus, a workability for 
data creation can be enhanced and the operating efficiency of 
producing equipment can be increased. 
0190. According to the program in accordance with the 
invention, the program recording mounting data for mount 
ing an electronic component on a circuit board based on the 
electronic component mounting method is used for an 
electronic component mounting apparatus. Consequently, it 
is possible to mount the electronic component with the 
Self-alignment effect enhanced. 
What is claimed is: 

1. An electronic component mounting apparatus for 
mounting an electronic component comprising: 
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a mounting means for mounting the electronic component 
on the circuit board on which is formed a land and 
printed a Solder paste by referring to a printing position 
of the Solder paste as a reference. 

2. The electronic component mounting apparatus accord 
ing to claim 1, further comprising: 

a mounting data creating device for creating a data 
utilized for mounting the electronic component on the 
circuit board by the mounting means. 

3. An electronic component mounting System for mount 
ing an electronic component comprising: 

a printing position detecting device for detecting a print 
ing position of a Solder paste on a circuit board on 
which a land is formed and the Solder paste is printed, 
and 

an electronic component mounting apparatus for mount 
ing an electronic component on the circuit board by 
referring the detected printing position of Said Solder 
paste. 

4. The electronic component mounting System according 
to claim 3, further comprising: 

a Solder paste printing apparatus for printing the Solder 
paste on the circuit board by Setting a position of the 
land as a target position. 

5. The electronic component mounting System according 
to claim 4, 

wherein Said printing position detecting device is pro 
vided in the Solder paste printing apparatus. 

6. The electronic component mounting System according 
to claim 3, 

wherein the printing position detecting device is provided 
in the electronic component mounting apparatus. 

7. The electronic component mounting System according 
to claim 3, further comprising: 

a host computer connected to both of the printing position 
detecting device and the electronic component mount 
ing apparatus through a communication line, and 

wherein Said host computer receives a detected printing 
position from the printing position detecting device and 
transmits a feed-forward Signal to the electronic com 
ponent mounting apparatus. 

8. The electronic component mounting System according 
to claim 4, further comprising: 

an inspecting apparatus for inspecting States of Said 
printed Solder paste and Said land formed on Said circuit 
board. 

9. The electronic component mounting System according 
to claim 8, 

wherein Said printing position detecting device is pro 
vided in Said inspecting apparatus. 
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