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DESCRIPTION

MOUNTING ELECTRONIC COMPONENT METHOD AND

APPARATUS

e

‘I‘ECHNIC’AL FIELD

The present invention relates to an electronic
comj:onent mounting apparatus and a method for mounting
electronic components onto boards. such as.p'rinted boards
or boards of 1liquid crystal displaj/s oi' plasma .d.:'i.sp'lay

panels by the electronic component mounting apparaﬁus.

BACKGROUND ART

An electronic component mounting apparatus is

” generally so constituted as to mount electronic

components on printed boards after taking out the
components from a :éeéd éésition by inéans of nozzles.
According to the prior art method for mounting the
components as above, a pbsture of the taken-out component
is detected by a recognitibn device, thereby to recognize
the component. A recognition process will be depicted
below with reference to the drawings.

Fig. _2 shows the constitution of an electronic
component mounting apparatus pr_ovided .with a monitoring -

system for monitoring an operating state of the
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apparatus. As shown in Fig. 2, the electronic component
mounting apparatus is constructed by a main body 1, an
operation panei 2 and a host computer 3. An unattended
operation has been more and more carried out to improve
an operating ratio of the apparatus when mounting the
electronic components. A component recognition data
required for the mounting apparatus to recognize the
electronic componerits at ﬁhe mounting time was produced

and eelected by an operator of the mounting apparatus

_with the use of the operation panel 2 or host computer 3

simultaneously ‘when a x@oymting 'posi'tion program was
formed. - |

Fig. 3 is a flow chart of procedures for form:.ng and
selecting the aforementloned component recogn:l.tJ.on data
in the mounting | apparat_us utilizing the conventional
mounting metﬁod.- 'In mounting the electronic components
by the moonting a;l;paratus," the operator manipulates the
mounting apparatus as follows.

Referririg to Fig. 3, based on input of t_he'
operator, an outside dimension of an electronic
component, a count of leads thereof, a pitch of leads
thereof, etc. as geometric features of an electronic
component to be mounted are extracted from a catalog data
in step #41, and stored in the electronic component

mounting apparatus.
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In step #42, based on input of the operator, a
recognition means (algorithm) supposed to be suitable for
the electronic component to be mounted is selected among
the means assigned to the electronic component mounting
apparatus beforehand. The number of the selected
algorithm and the geometric feature inputted in the step
#41 are registered and stored in the mounting apparatus
as a compénent recognition data.

In step #43, the electronic component is
fecognized with the use of the component recognition data
registered in steps #41 and #42. |

In step #44, it is decided whether or not the

- component recognition is acceptable (OK or NO).

‘When it is decided in step #44 that the

‘component recognition is acceptable, a difference between

the normal mpuntihg posture at the mounting position of
the component on the board ahd'the suction posture of the
component detected in ﬁstep #45 is calculated and
corrected. |

Next, in step #45, the component is_mounted on
the board at the corrected mounting position by the
mounting apparatus.

_Thereafter, in step #47, it is decided whether
or not the component to be mounted is left, that is,

whether or not a mounting block is last one. When the
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mounting block is last one, the mounting operatio'n. is
completed. When the mounting block is not last one, the
program returns to step #£43 in order to perform the
mounting operation of the component in a' sequential
mounting block.

on the other hand, when  the component
recognition is not acceptable in step #44, the mounting
block to which the component belongs is registered as an
error block in step #45. _

Next,' in step. #49, the mounting operation of
the component in the mounting block is skipped aﬁd
thereafter the-progfam éoes to step #47.

Ih such a manner, based on the data taught in
the teaching process:of steps #41 and #42 through the
input of. the operator, the mounting process in steps.#43
to #47 is ﬁerformed.. In the mounting process, the
recognition data of the components in the teaching
process are used to confirm the component recognition
result and when the confirmed result is Acceptable, the
selected fecognition data is used. When the confirmed
result is not acceptable, the mounting operation of the
component is skipped and a sequential component wmounting
operation is performed to carry out a continuous mounting

operation.
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The prior art mounting method based on the
above-described formation/registration method of the
component recognition data in the electronic component
mounting apparatus has following demerits.

1) In the teaching process of
forming/registering the component recognition data in the
electronic component mounting apparatus, since the
operator identifies and judges the electronic component
to be mounted, the component recognition data varies for
every opefatoi'. As a result, even the saﬁe electronic
component cannot be mounted with high recognition
accuracy. |

2) Since only onhe récognition algorithm is
selected and executed for one time of | electronic
component recognition by the operator in the mounting.

process, if a surface color is minutely different among

‘lots of electronic components or the electronic

components shine differently due to a gloss difference of
leads, a recognition efficiency is extremely worsened,

leading to an increase of wrong recognitions.

DISCLOSURE OF INVENTION
Accordingly, an object of the present invention
is to provide electronic component mounting method and -

apparatus whereby electronic components of the same
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geometric features can be recognized/mounted with high

accuracy and high recognition efficiency without setting
an algorithm for every electronic component, thereby
greatly decreasing wrong recognitions, while eliminating
the need for an operator to set/control a component
r.ecognition data.

In accomplishing these ‘and other . aspects,
according to a first aspect of the present invention,
there is provided an electronic component mounting method
in which an eleo_:tronic comﬁonent is taken out from an
electronic component féed position, a posture of the
taken-out component is detected, and the component is
mounted on a board based on a detected result,

the method comprising: |

acquiring image data of the component taken-out
from the feed position: by a camera;

processing acquired image data with a plurality
of algorithnis for detecting postures of components; and

detecting a posture of the taken-out component.

'According to a second aspect of the present
invention, there is prdvided a electronic component
mounting method as defined in the first aspect, further
comprising:

comparing each detected result. related to the

posture of the component obtained in the plurality of
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algorithms with geometric features of the component
stored in the electronic component mounting apparatus;

thereby selectin§ one reéult from the detected
results; and

correcting data of a mounting position of the
component on the board based on the selected result and
mounting the component at the mounting position of'- the
boafd. .

According to a third aSpegt iof fhé present
invention, there is provided an electronic component
mounting method as defined_in the second aspect, wherein”

in selecting the one result from the detected results,_an

~area value of the co#ponent obtained from an outside

dimension of the component is goﬁpared with an area value
of the component obtained f:om the detected result of the
algorithm, thereby to select the result of the one
algorithm correctly recognizing the geometi:ic Shape of
the component. |

According to ‘a fourth aspect of the present
invention, there is provided an electronic compbnent
mounting method as defined in the second aspect, wherein
in selecting the one result from the detected results, a
length of an outline of the component obtained from an
outside dimension of the compohent is compared with a

length of an outline of the component obtained from the
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detected result of the algorithm, thereby to select the
detected result of the one algorithm correctly
recognizing the geometric shape of the component.

According to a fifth aspect of the present
invention, there is provided an electronic component
mounting apparatus in which an electronic component is
taken out from an electronic component feed position, a
posture of the taken-out component is detected, and the
component is mounted on a board based on a detected
result, | .

'the'apparatus.comprisiné:
"'a camera for acquiring inage data of the
component taken-out from the feed posztion by a camera,

a control unit’ for' processing acqulred 1mage
data"with‘ a plurality of algorithms for detecting
poetures of components, and detecting a posture of the.
taken-out component. | |

According to a sixth aspectl of the present
invention, there is 'provided an electronic component
mounting apparatns as defined in, the fifth aspect,
wherein the control unit compares each detected result
related to the posture of the component obtained in the
plurality of algorithms with geometric features of the

component stored in the electronic component mounting

_apparatus; thereby selects one result from the detected
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results; and corrects data of a mounting position of the

component on the board based on the selected result and

. controls to mount the compdnent at the mounting position

of the board.

According to a seventh aspect of the present
invention, there 1is provided an electronic component
mounting apparatus as defined in the sixth aspect,
wherein in selecting the one result from the detected
results, the control unit controls so that an area wvalue

of the component obtained from an outside dimension of

the component is compared with an area value of the

component obtained from the detected result of - the

algorithm, thereby to select the result of the one.

algorithm correctly recognizing the geometric shape of

the component.

According to an eighth aspect of the present

invention, there is provided an electronic. component

mounting apparatus as defined- "in the sixth aspect,
wherein in sélecting the one result from the detect_ed
results, the control unit controls so that a length of an
outline of the component obtained from an outside

dimension of the component is compared with a length of

~an -outline of the component obtained from the detected

result of the algorithm, thereby to select the detected
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result of the one algorithm correctly recognizing the
geometric shape of the component.

According to the aspects of the present
invention, positional data for mounting of electronic
component is calculated and stored based on the posture
of the electronic component detected by the recognition
process and geométric features of the electronic
component h'eld', such as being stored, in an electronic
componént mounting apparatus. Axi algorithm fbr detecting
postures of components is not set for each one of the

electronic components of the same geometric features.

The electronic components can be recognized/mounted with

high accuracy and high recognition efficiency. A count
of wrong recognitions of compohenis ‘is greatly reducéd .'
and the. needa for the opet_ator to set/control the
component recognition data is eliminated.

In the above-described ‘method, when the taken-
out posture of the électronic component from the feed
position by the nozzle or a chuck to be mounted onto the
printed board "or display panel boards is detected by the
recognition process, the image of the electronic
component is processed with the use of a plurality of
algorithms for detecting postures of components. Each
result is then compared with the held-, such as stored-,

geometric features of the electronic component, and one
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is selected from a plurality of results. The data of the
mounting position of the electronic component is

corrected based on the selected result.

BRIEF DESCRIPTION OF DRAWINGS

These and other aspects and features of the

-present ‘invention will become clear from the following

description taken in conjunction with the preferred
embodiments thereof with reference to the accompanying
drawings, in which: | | |

Fig. 1 is a flow chart of procedures for
recognizing componenf.s in an electronic component
mounting meﬁhod _of an ‘embodiment of the present
invention; | |

Fig. 2 is .a schematic view of the constitution
of an electronic component mounting apparatus utilizing
the electronic component mounting method of +the
embodiment; |

FPig. 3 is a flow chart of procedures for
recognizing components acdording .to a conventional
electronic component lﬁountin_g method; and

Fig. 4 is a block diagram of a recognition

device of the apparatus of the embodiment.

BEST MODE FOR CARRYING OUT THE INVENTION -
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Before the description of the present invention
proceeds, it 1is to be noted that 1like parts are
designated by like reference numerals throughout the
accompanying drawings. |

Electronic component mounting method and
apparatus in one embodiment of the present invention will
be specifically described with reference to the drawings.

Fig. 1 1is a flow chart of procedures for

.forming a component recognition data when an electronic

éomponént is mounted in the application of the électronic

component mounting method of the embodiment, and for

"ffeCOQﬂiiing'the electronic component with the use of the

data. Figqg. 4 is a block diagram of a recognition device

 of the apparatus for carrying out the method.

In step #1 in Fig. 1, outside dimensions,

 counts of leads, pitches of leads, etc. of electronic

components are extracted as geometric f_eatgres of the
electronic components to be mounted from a catalog déta,
and then the geometric features are stored in a memory
104 of a recognition device 150 of the electronic
component mounting apparatus, with an input device 101
such as a keyboard or a mouse through operations of an
operator. _

In step #2, through the input of the operator,

a plurality of candidates for a recognition means
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(algorithms for detecting postures of the electronic
components) preliminarily assigned to the mounting
apparatus and supposed to be suitable to the electronic
components to be mounted are selected in accordance with
numbers of leads and colors of packages of fhe
componénts, and then registered as a component
recognition data in the memory 104 of the recognition
device 150 in the mounting apparatus.

In step #3, the electronic component is mounted

"by the mounting_apparatus with'the_use of the component

recognition data registered in steps #1, #2. In:this_
step, image data of the electronic component 111 sucked.
by a nozzle 110 of the mounting apparatus is acquired by
a camera 102, the image “dat.:'a is stored in .e.ach of a’
plufality 6f internal memory sections of . the memory 103
of  the _recognition device 150 inside of thel mountiné
apparatus. -_ _

Next, in stéés #4 and #5, the image data of the
component respectively stored in the memory sections are
processed with different algorithﬁs_stored in the memory
104 and selected in step #2 by the control unit 100 of
the'recognition device 150 at the same time. In order to
perform these processing, the control unit 2100 has
processing components for performing respective

processing. As one example, in Fig. 1, the image data is
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processed by executing an algorithm of A in step #4 at
the same time as the image data is processed by executing
an algorithm of B in step #5.

In step #6, each of recognition results of the
electronic component with the use of the plurality of
algorithms selected in step #3 and executed in steps #4
and #5 is compared with geometric features of the
electronic component stored in step #1, by the control
unit 100, thereby to evaluate the recognition results.
| In such a manner, the recognition device 150 of
the mounting apparatus is generally constructed by the
camera 102 the memories 103 and 104, the control unit
100, and the 1nput device 101.

The plurallty of recognltlon algorithms are -
executed to recognize the electronlc component in stepe-
#4 and #5. Therefore, a plurality of different
recognition results are given back from the recognition
device 150, making it necessary to select. an optimum
recognition result among the 'plurality of recognition
results in accordance with an evaluation value by the
control unit 100.

For calculating the above evaluation value, in.

one way, an area value of the electronic component

- obtained from the outside dimension is compared with an

area value of the electronic component obtained from the
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recognition result, thereby to select the algorithm
correctly recognizing the geometric ' shape of the
electronic component. In a different way, a length of an
outline of the electronic component obtained from <the
outside dimension of the electronic component is compared
with a leanh of the outline of the electronic component
obtained from the recognition result, thereby to select
the algorithm correctly recognizing the geometric shape
of the electronic oomponent.

"In the manner as;above,.in step #6, an optimum

recognition result is selected among the plurality of

recognition results of the algorithms.

As one example, when the recognition results of

‘the algorithms of A and B respectively executed in steps

#4 and #5 are fallen within an allowable range in step

- #6, the program goes to step #7 in which based on the

component recognition evaluation values calculated from
the two recognition results, one algorithm using at this
time is selected among the plural algorithms.

Next, in step #8, based on the recognition
result of the selected algorithm, a mounting position on
the board is calculated from the suction posture of the
detected component and corrected by the control unit 100.

In step #9, based on the corrected mounting

position, the component is mounted on the board by using
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the mounting apparatus under the control of the control
unit 100.

Thereafter, in step #10, it is decided whether
or not the component to be mounted is 1eft; that  is,
whether or not a mounting block is last one. When the
block is last one, the mounting operation is completed.
When the block is not last one, the program returns to
step #3 in order to pe;form the'mounting operation of the
component in a sequential mounting block.

On. the other ;hand,. when either one of the

~ recognition results of the algorithms of A and B is

‘fallen within the allowable range in step #6, it is

determined. that one :algorithm having the allowable
recognitioﬁ result is selected among the two algorithms
in step #13 and the program goes to step #8.

_ When both of the recoénition results of the
algorithms of A and B are not fallen within the allowabie
range in step #6, the mbuntiné. block to which the
éomponent belongs is registered as an error block in step
#11. Next, in step #12, the mounting operation of the
component in the mounting block is skipped and thereafter
the program goes to step #10. |

In such a manner, based on the data taught in

the teaching process of steps #1 and #2 through the input

of the operator, the mounting process in steps #3 to #10
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is performed. In the mounting process, the recognition
data of the components in the teaching process are used
to confirm the recognition results and when the confirmed
result is acceptable, the selected recognition data is
used. When t'he confirmed result is not acceptable, the
mounting operation of the component is skipped and
perform a sequential combonent mounting operation to
carry out a continuous mounting operation.

In the manner as above, when a posture of the
electronic ¢omponen§ taken out by the nozzle from a feed
position to be mounted onto a printed board is detected
by the recognition device, an image of the electronic

component is processed in a plurélity of steps with thé

use of the plurality of algorithms for detecting

postures. Each result is -c'ompar_e'd with the stored
geometric features of the electronic component and one is

selected from the plurality of dé.tection results. A

mounting position ‘of the electronic cdmponent is thus

corrected based on the selected detection result.
According to the method, while the algorithm is
not set for each of the electronic components of the same
geometric features, the electronic components can be
recognized/mounted with high accuracy and high
recognition efficiency, so that the numbér of wrong

recognitions to the electronic components is remarkably
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reduced. At the same time, it becomes unnecessary for

the operator to set/control the component recognition

data.

In consequence, the operator is freed from the
need to limit one componeht recognition data for every
eléctronic component in ordef to form and register the
component recognition data in the electronic component
mounting apparatus. The compohent récognition data §f
the electronic components of the same geometric features
becomes uniform, not irregular. Even if the electronic

components show a minute difference in surface color

because of irregularities among production lots of the

eléctronichomponents or shine differently due to a gloss .

difference'of leads, etc., the recoghition efficiency is

prevented from being deteriorated large, and the

recognition accuracy is improved.

As the above-described algorithms for detecting
postures, are devised various kinds of algorithms such as
in U.S. Patent No. 4,981,372 issued to Morimoto, et. al.
on January 1, 1991 and U.S. Patent No. 5,038,380 issued
to Morimoto, et. al. on August 6, 1991 as examples.

As described hereinabove, according to the
present invention, when the posture of the electronic
component taken out from the feed position to be mounted

onto the board is detected by the recognition device, the
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image of the electronic component is processed with the

use of a plurality of algorithms for detecting postures,

and one result is selected from a'pluraiity of detection
results. The mounting positional data of the electronic
component is corrected based on the selected result.

Accordingly, the electronic components of the
same geometric features are recognized and mounted with
high accuracy and high recognition efficiency without
setting the algorithm for every electronic component.
The electronic components can be prevented from. being_
recogﬁized wrong and the operator is not required to.set
and control the component recognition data.

The operator' is ‘not necéssary to 1limit one
component recégnition dafa for each electronicfcompohent.
to form and register the component recognition data in

the electronic component mounting apparatus. Even when

“the electronic components show a delicate difference in

' surface color due to irregularities among production lots

of the electronic components or shine differently due to

a difference in luster of leads, the recognition

- efficiency is not worsened extraordinarily and the

recognition accuracy is improved,
The entire disclosure of Japanese Patent

Application No. 8-95770 filed on April 18, 1996, .
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including specification, claims, drawings, and summary
are incorporated herein by reference in its entirety.
Although the present invention has been fully
described in connection with the preferred embodiments
thereof with reference to the éccompanying drawings, it
is to be noted that various changes and modifications are
apparent to those skilled in the art. Such changes and
modifications are to be understood as included within the
scope of the present invention as defined by the appended

"claims unless they depart therefrom.
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CLAIMS

1. An electronic component mounting method in
which an electronic component is taken out from an
electronic component feed position, a posture of. tﬁe

5 taken~out component is detected, and the component is
mounted on a board based on a detected result,

the method comprising:

acquiring image data of the component taken-out
from the feed posxtlon by a camera, _

10 . processing acquired image data with a plurallty

f-of~a1gor1thms for detecting postures of components; and ..
| detecting a posture of the taken-out component.

2, An electronic component 'mountlng method as
.defined in claim 1, further comprising:

15 ~comparing each detected result related to the
posture of the component obtained in the plurality of
algorithms with geometric features .cf the component
stored in the electronic component mounting apparatus;

thereby selecting one result from the detected

20 results; and '

correcting data of a mounting position of the
component on the board based on the selected result and |,
mounting the component at the mounting position of the

board.
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3. An electronic component mounting method as

defined in claim 2, wherein in selecting the one result
from the dei';ected results, an area value of the component
obtained from an outside .dimension of the component is
compared with an area value of the component obtained
from the detected result of the algorithm, thereby to
select the result of the one algorithm correctly
recognizing the geometrié shape 6f the component.

4. An electronic cc;'bmponeﬁt mounting method aé
defined in claim 2, ﬁherein_in selecting the one result
from the detected results, a length of an outline of the
component obtained from an outside dimension  of the.
component is compafed with a length of an outlihe of the
component obtained from the detected result of the
algorithm, thereby to select the detected result of lthe
one algorithm correctly recognizing the geometric shape
of the component.

5. An electronic component mounting épparatus in
which an electronic component is taken out | from an
electronic component feed position, a posture of the
taken-out component is detected, ~and the component is
mounted on a board based on a detected result,

the apparatus comprising:

a camera for acquiring image data of the

component taken-out from the feed position by a camera;

i
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a control unit (100) for processing acgquired
image data with a plurality of algorithms for detecting
postures of components, and detecting a posture of the
taken-out component.

6. An electronic component mounting apparatus as
defined in claim 5, wherein the control unit compares
each detected result related to the posture of the
component obtained in the plurality of algorithms with

geometric features of the component stored in the

-'electronic component mounting apparatus, thereby selects

one result from the detected results; and corrects data'

of a | mounting position of the component on the board‘

based on the selected result and controls to mount the_

: component” at the mounting pbsition of the board.

7. An electrom.c component mounting apparatus as
deflned in claim 6, wherein in select:mg the one result
from the detected results, the control unit controls so
that an area value of the component obtained from an
outside dimension of the component is compared with an
area value of the component obtained from the detected
result of the algorithm, thereby to select the result of
the one algorithm correctly recognizing the geometric
shape of the component.

8. An electronic component mounting apparatus as

defined in claim 6, wherein in selecting the one result
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from the detected results, the control unit contrels so
that a length of an outline of the component obtained
from an outside dimension of the component is compared
with a length of an outline of the component obtained
from the detected result of the algorithm, thereby to
select the detected result of the one algorithm correctly

- recognizing the geometric shape of the component.
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