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DESCRIPTION

METHOD AND APPARATUS FOR FORMING MOUNTING DATA, AND
STORAGE MEDIUM USED THEREFOR, AND METHOD AND

APPARATUS FOR MOUNTING COMPONENTS USING THE SAME

TECHNICAL FIELD

The present invention relates to a method and
apparatus for preparing mounting data, as well as a
storage medium used therefor, which makes it possible to
form mounting data needed for automatic mounting mainly
of electronic components onto a board with a mounter
without manual input of component data needed for each
component.

The present invention also relates to a
component mounting method and apparatus for automatically
mounting mainly electronic components to boards by a
mounter.

BACKGROUND ART

There are many kinds of electronic components
to be mounted to boards to produce various types of
electronic circuit boards, some of which are replaceable
with other kinds of components. The total number of
kinds of electronic components is furthermore increased

if compatible components among different manufacturers
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are included. In forming an electronic circuit board by
mounting electronic components of various kinds to a
board, it is necessary to select electronic components
that meet various kinds of needs set in the design stage
of the electronic circuit. In mounting the various kinds
of components on boards, it is also necessary to consider
so as to mount the components properly and surely not to
be mutually influenced by characteristics and
durabilities of the electronic components to be mounted
and other electronic components. A growing requirement
in these days is to correctly recognize shapes of
components and highly accurately mount the components as
a lead pitch is minimized in accordance with én increased
dénsity of components.

| More specifically, the kind of nozzles and
chucks for carrying the electronic components, a moving
speed of a mounting head equipped with the nozzles and
chucks, necessary fall positions of the nozzles and
chucks when taking out the electronic components from a
ccmpénent supply section or mounting the components, that
is, heightwise positions when the nozzles and chucks take
out the electronic components or heightwise positions
when the nozzles and chucks mount the electronic
components to the board, a moving speed of the board

which has at least one electronic component - mounted
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thereon, particularly, an acceleration of the board and
various kinds of allowances, etc. should be taken into
consideration when the electronic components are mounted
to the board.

These various kinds of electronic components
are packed in tapes to be automatically supplied to the
mounter or contained in trays, or handled in the form of
sticks or in bulk. This component supply fashion or
manner including an accommodation pitch or the like of
components, i.e., packing forms of components should also
be taken in mind when mounting data are to be formed.

Meanwhile, when the electronic components are
mounted, whether or not the electronic components are'
properly selected or directed is recognized, so that
improper components are exchanged or the direction of the
components is corrected based on the recognition results.
In order to achieve the above inspection, it is necessary
to form inspection data, as the mounting data, on the
basis of information related to the electronic components
such as shapes, surface reflectivities, colors, hue,
polarity marks, printed characters, and color codes
marked on the components, etc.

Component catalog brochures have been used

heretofore to form the above-described mounting data or

- inspection data and properly mount the selected
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components on boards so as to select electronic
components of various kinds in conformity with .the needs
from the viewpoint of the cifcuit design and mount the
selected electronic components properly. Detailed and
complicate component information are edited and recorded
for every kind of electronic components in the brochures
according to a predetermined classification method. In
some cases, electronic components have been actually
measured with the use of calipers or the like to obtain
necessary data.

It is difficult not only to actually measure
the electronic components as above, but to search for the
electronic components meeting ﬁhe needs from the catalog
brochures. The success of the optimum selection of
required components depends on how carefully the catalog
brochurés are referred in detail, which consumes a large
cquantity of labor and time. In particular, the recent
diversification of needs increases the number of kinds of
electronic components which are provided, enlarging the
amount of information data, thus hindering the optimum
selection of components furthermore.

For solving the issue, a so-called component
electronic catalog has been provided, whereby data of
electronic components in the cataleg brochures are

handled as image data to be displayed on a screen. The
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image data edited and stored according to a predetermined
classification method in the electronic catalog are read
out and displayed on the screen by a special read device,
a personal computer or the like in accordance with
predetermined classification ana search procedures. The
electronic components can thus be rationally searched and
selected in a short time while the display screen is
changed through the search or look-up operation. The
electronic catalog EC using a storage medium such as a
CD-ROM holds the image data_for displaying wvarious data
of various kinds of electronic components on the screen
in an image data.file IMF as shown in Fig. 41. The image
data file IMF holds character data such as numerics and
characters and figure d&ata K such as pictures, figures,
etc. altogether in one set or in a suitably divided
state.

The above-described component electronic
catalog EC storxes various kinds of data of shapes,
dimensions, surface states, characteristics, and usage,
etc. of the electronic components as the image data to be
displayed on the screen in the form of photographs,
drawings, tables, and graphs, and naturally includes data
for forming the mounting data of the components as well.

A flow chart of Fig. 42 shows a conventiocnally

practiced sequence to form the mounting data with the use
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of the electronic catalog EC. The sequence will be
described below. First, the electronic catalog EC is

loaded to a read device and the read device is started to
read out the catalog on the screen.

Then, a command is input through manipulation
of a search key and setting of conditions in accordance
with predetermined classification and search procedures.

A command analysis section subsequently starts searching.

‘Commands are repeatedly input until one electronic

component is selected.

Fig. 43 shows a display screen obtained by
designating a rough classification group of transistors
and then searching bipolar transistors (PNP) ;.. 28A, 28B
in a detailed classification group. A cursor in the
screen is located to point the first component among 62
components concerned. A user can search for any
component among the 62 components by moving the cursor to
a column of the required'component. As a result of this,
one electronic component is selected, thereby to detect
imagé data of which component should be displayed on the
screen. The image data of the detected component are
displayed on the screen according to predetermined
procedures by the user’s manipulation.

For example, supposing that the user designates

a search of the component 2SA1022 on the screen of Fig.
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43 and manipulates an explanation key, image data related
to the rudimental description of the component 2SA1022
are displayed on the screen as shown in Fig. 44.

When a search (S) is selected on the screen of
Fig. 44, a list of display items in the rough
classification group selectable on the screen of Fig. 44
is window-displayed as in Fig. 45. If an outline view is
selected on the screen of Fig. 45 or directly from the
screen of Fig. 44, image data related to the outer shape
of the component are shown on the screen as indicated in
Fig. 46. If a land view is selected, image data related
to the land are displayed on the screen as in Fig. 47.

If a taping size is selected, imagé data related to the

taping size appear on the screem as in Fig. 48.

Meanwhile, if a reel size is selected, image data related
to the reel size are shown on the screen as in Fig. 49.
Fig. 50 is a window display of image data
related to a characteristic curve as the characteristic
curve is selected on the initial explanation screen when
an electronic component of a motor control circuit of
AN6650 is subjected to search. Fig. 51 is a window
display obtained when an example of an applied circuit is
selected with priority on the initial explanation screen

of Fig. 50, with a block diagram added.
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The user can relatively easily select the
electronic components fit to the needs from the viewpoint
of the circuit design by searching the component data as
described hereiﬁabove and freely visually confirm various
kinds of data of selected and to-be-mounted components
necessary to form mounting data of the selected
electronic components by the above search. At the same
time, the user can freely search data correspondingly to
a component mounting method by chucks or suction nozzles,
or depending on whether the components are recognized or
not or how the components are recognized, etc.

"In order to form the mounting data based on the
data visually confirmed with the usé of the electronic
catalog as above, the visually confirmed mounting data of
components have been conventicnally manually input to a
special automatic data processor or an automatic data
processor such as a personal computer, combined with
preliminarily formed data of mounting positions of the
components or the 1like, thereby to data-process and
obtain the component mounting data and then mount the
components based on the operation control of a mounter.

The above-described utilization of the
conventional electronic catalog enables relatively easy
selection of electronic components satisfying the needs

owing to a programmed rational search system, so that
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various sorts of data can be efficiently wvisually
confirmed one by one. However, the recorded data are
image data intended totally for screen display and
therefore cannot be directly used to automatically form
the mounting data for mounting the selected electronic
componénts. As such, phe user is obliged to take the
trouble to manually input the visually confirmed data to
the automatic data processor while sequentially selecting
the required electronic components in the search
operation. In other words, it still takes a éonsiderable
amount of labor and time to form the mounting data even
with the help of the conventional electronic catalog.
DISCLOSURE OF INVENTION

The present invention is purposed to solve such
issues, and an object of the invention is to provide a
mounting data forming method and apparatus, as well as a
storage medium used therefor, which allow mounting data
to be formed easily in short time without reguiring
manual input of data as to individual components, from
mounting—positian data formed on the individual to-be-
mounted components as well as component text data
necessary for the formation of mounting data previously
set and stored in a component electronic catalog together
with image data as to various types of electronic

components. An object of the invention is to provide a
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component mounting method and apparatus which allow
component mounting to Dbe accomplishéd by deriving
mounting data easily in short time without requiring
manual input of data as to individual components, £rom
mounting-position data formed on the individual to-be-
mounted components as well as component text data
necessary for the formation of mounting data previously
set and stored in a component electronic catalog together
with image data as to various types of electronic
components.

In accomplishing these and other objects,
according to a first aspect of the present invention,
there is provided a method for forming mounting data,
comprising:

reading component text data corresponding to
to-be-mounted components of individual mounting positions
stored in a component electronic catalog; according to
mounting-position data including mounting angles relating
to the mounting positions formed on the to-be-mounted
components, by using the component electronic catalog
that has stored image data concerning various types of
components including the to-be-mounted components as well
as component text data necessary for component mounting
including configurations and dimensions of the

components; and
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forming mounting data for a mounter to receive
components and mount them to specified mounting positions
according to the mounting-position data as well as the
component text data read for the individual mounting'
components concerning the to-be-mounted components
corresponding to the mounting-position data.

According to a second aspect of the present
invention, there is provided a method for forming
mounting data éccording to the first aspect, wherein the
mounting data is an NC program relating to the mounting
positions of the components, a component library relating
to component recognition including configurations and
dimensions of the individual to-be-mounted components,
and a supply library relating to compohent supply states
including arrangement of the components in a component
supply unit.

Accoxrding to- a third aspect of the present
invention, there is provided a method for forming
mounting data according to any one of the £irst and
second aspects, wherein the mounting data is formed by
considering even characteristic data of the mounter.

According to a fourth aspect of the present
invention, there is provided a wmethod for forming

mounting data according to any one of the first to third
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aspects, wherein the mounting data includes inspection
data for accurate compcnent mounting.

According to a fifth aspect of the present
invention, there is provided a method for forming
mounting data according to any one of the first to fourth
aspects, wherein the component text data includes data
necessary for the component mounting including packing
forms and colors of the components.

According to a esixth aspect of the present
invention, there is provided an apparatus for £forming
mounting data, comprising:

data reading_' means for reading component text
data corresponding to to-be-mounted ~ components of
individual mounting positions from component text data
necessary for component mounting including configurations
and dimensions of the componeni:s formed beforehand
together with image data and stored in a component
electronic catalog as to various types of components
including the to-be-mounted components, according to
mounﬁing-position data relating to mounting positions
including mounting angles formed for the to-be-mounted
components; and

data forming means for forming mounting data
for a mounter to receive components and mount them to

specified mounting positions according to the mounting-
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position data as well as data including the component
text data read by the data processing means as to the
individual to-be-mounted components corresponding to the
mounting-position data.

According to a seventh aspect of the present
invention, there is provided an apparatus for forming
mounting data according to the sixth aspect, wherein the
data reading means reads both the component text data and
the image data corresponding to various types of
components stored in the component electronic catalog, in
units of identical components in accordance with a search
operation to display the data on the same screen and
ocutputs the component text data to 6ther equipment with
an output operation.

According to an eighth aspect of the present
invention, there is provided an apparatus for forming
data according to the sixth or seventh aspect, wherein
the component electronic catalog is detachably set to the
apparatus.

. According to a ninth aspect of the present
invention, there is provided an apparatus for forming
data according to the eighth aspect, wherein the
component electronic catalog is designed for information

transfer by communication.
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According to a tenth aspect of the present
invention, there is provided an apparatus for forming
mounting data according to any one of the sixth to ninth
aspects, wherein the data reading means and the data
forming means are data processing means of the.mounter.

According to an 1l1lth aspect of the present
invention, there is provided an apparatus for £forming
mounting data according to any one of the sixth to tenth

aspects, wherein the data forming means forms the

‘mounting data by considering characteristic data of the

mounter.

According to a 12th aspect of the present
invention, there is provided an apparatus for formiﬁg
data according to any one of the sixth to 1lth aspects,
wherein the data forming means forms even inspection data
for accurate component mounting as the mounting data.

According to a 13th aspect of the present
invention, there is provided an apparatus for forming
mounting data according to any one of the seventh to 12th
aspecfs, wherein the component text data includes data
necessary for the component mounting including packing
forms and coclors of the components.

According to a 14th aspect of the present
invention, there is provided a storage medium comprising

as records thereof:
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a data reading program for reading component
text data corresponding to to-be-mounted components of
individual wmounting positions from component text data
necessary for component mounting including configurations
and dimensions of the components formed beforehand
together with image data and stored in a component
electronic catalog as to various types of components
including the to-be-mounted components, according to
mounting-position data relating to mounting positions
including mounting angles formed for the to-be-mounted
components; and

a data forming program for forming mounting
data for a mounter to receive compénents an& mount them
to specified mounting positions according to the
mounting-position data as well as data including the
component text data of individual components iead by the
data processing means as to the individual to-be-mounted
components corresponding to the mounting- pOSltlon data.

Wlth the constitution of the first and sixth
aspecﬁs, by taking advantage of the arrangement that the
component electronic catalog has stored the image data
concerning various types of components including the
mounting components as well as the component text data

necessary for the component mounting including

-configurations and dimensions .of the components, the



10

15

20

25

WO 97/27522 PCT/IP97/00139

16

component  text data for the individual to-be-mounted
components of the mounting positions can bé obtained by
automatically reading corresponding component text data
out of the component text data stored in the component
electronic catalog based on to-be-mounted component
infdrmation of the mounting-position data previously

formed as to the individual to-be-mounted components, in

addition to the screen search similar to the conventional

as a -component electronic catalog. Further, wmounting
data for supplying the components to a conventional
mounter and mounting them to specified mounting positions
can be obtained, the mounting data being exemplified by
an NC program relating to the mounting positions of
components, a component library relating to component
recognition including configurations and dimensions of
components, and a supply library relating to component
supply states including arrangement of the components in
the component supply unit. Thus, it 1is no longer
necessary for persons to input various types of component
text data necessary for the formation of mounting data
for individual to-be-mounted components, sc that the
efforts and time required.for forming the mountinQ data
for components can be reduced significantly.

The invention of the third aspect is as defined

in any one of the first to second aspects, wherein the
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mounting data ca be formed by considering even
characteristic data of the mounter. Therefore, in
addition to the invention of the first or second aspect,
more adequate component mounting can be realized because
the mounting data fitting the characteristics of the
mounter can be formed.

The invention of the fourth aspect is as
defined in any one of the first to third aspects, wherein
the mounting data can include inspection data for correct
component mounting. Therefore, in addition to the
invention of any one of the first to third aspects,
inspection data proper for the to-be-mounted components
can further be automatically obtaiﬁed, sco that more
proper inspection of mounting components can be attained
with the necessary labor and time unchanged, and that
correct component mounting can be ensured.

The invention of the seventh aspect is as
defined in the sixth aspect, wherein the data reading
means can read both the component text data and the image
data Eorresponding to various types of components stored
in the component electronic catalog, in units of
identical components in accordance with a search
operation to display the data on the same screen and can
output the component text data to other egquipment with an

output operation. Therefore, in addition to the
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invention of the sixth aspect, this invention can be
utilized for various data processing because the search
operation allows the image data and component text data
for each component to be displayed as a set of data for
the same component on the same screen for the search and
selection from among a large number of types of
components and because the component text data can be
outputted to other equipment as required.

The invention of  the eighth aspect is as
defined in any one of the sixth to seventh aspects,
wherein the | component electronic catalog can be
detachably set td'the apparatus. Therefore, in addition
to any one of the inventions of the sixth to seventh
aspects, the input of various data can be done separately
from and independently of the apparatus for forming
mounting data so that changes and additions of data can
be done readily. Moreover, the catalog can be shared
among various mounters.

The invention of the ninth éspect is as defined
in the eighth aspect, wherein the component electronic
catalog can be designed for information transfer by
communication. Therefore, in addition to the invention
of the eighth'aspect, there can be advantages that the

use of one component electronic catalog is not limited by

"the place where the mounter has been installed and that
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the. catalog can be shared among a large number of
mounters. Additionally, such a catalog can be convenient
for the formation, management, change, and addition of
data.

The invention of the tenth aspect is as defined
in any one of the inventions of the sixth to ninth
aspects, wherein the data reading means and the data
forming means can be data processing means of the
mounter. Therefore, in addition to any one of the
inventions of the sixth to ninth aspects, special data
processing means is not needed between the data forming
means for forming component mounting data and the control
system of the mounter, so that the number of associated
devices for forming the mounting data can be reduced and
that the formation of mounting data by incorporating the
characteristics of the mounter can be conveniently

achieved with the mounter itself.

The invention of the 1l1th aspect is as defined
in any one of the sixth to tenth aspects, wherein the
data. forming means can form the mounting data by
considering characteristic data of the mounter.
Therefore, in addition to any one of the inventions of
the sixth to tenth aspects, the same functional effects
as those unique to the invention of the third aspect can

be exerted.
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The invention of the 12th aspect is as defined
in any one of the inventions of the sixth to 11th
aspects, wherein the data forming means can forms even
inspéction data for accurate component mounting as the

mounting data. Therefore, in addition to any one of the

inventions of the sixth to 1lith aspects, the same

functional effects as those unique to the invention of
the fourth aspect can_be exerted.

A storage medium according to the 1l4th aspect
comprises as records thereof: a data reading program for
reading component text data corresponding to to-be-
mounted components of individual mounting positions from
component text data necessary for component mounting
including configurations and dimensions of the components
formed beforehand together with image data and stored in
a component electronic catalog as to various types of
components including the to-be-mounted components,
according to mounting-position data relating to mounting
positions including mounting angles formed for the to-be-
mounted components; and a data forming program for
forming mounting data for a mounter to receive components
and mount them to specified mounting positions according
to the mounting-position data as well as data including
the component text data of individual components read by

the data processing means as to the individual to-be-
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mounted components corresponding to the mounting-position
data.

With the storage medium, the input of various
programs can be done separately from and independently of
the apparatus for forming mounting data so that changes
and additions of'programs can be done readily. Moreover,
the medium can be shared among the mountcers of the same
type.

According to a 15th aspect of the present
invention, there 1is provided a method for mounting
components, comprising: reading component text data
corresponding to to-be-mounted components of individual
mounting positions stored in a .component. electronic
catalog, according to mounting-position data including
mounting angles relating to the mounting positions formed
on the to-be-mounted components, by using the component
electronic catalog that has stored image data concerning
various types of components including the to-be-mounted
components as well as component text data necessary for
compénent mounting including, configurations, and
dimensions of the components; forming mounting data for a
mounter to receive supply of components and mount them to
specified mounting positions according to the mounting-
position data as well as the component text data read for

the individual mounting components concerning the to-be-
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mounted components corresponding to the mounting-position
data; and automatically mounting the components
sequentially to the specified positions of a board by
controlling operation of the mounter based on the formed
mounting data.

According to a 16th aspect of the present
invention, there is provided a method £for mounting
components according to the 15th aspect, wherein the
mounting data is .an NC program relating to the mount ing
positions of components, a component library relating to
component recognition including configurations, and
dimensions of the ipdividual tdébe-mounted components,
and a supply library relating to component supply state
including arrangement of the components in a component
supply unit.

According to a 17th aspect of the present
invention, there is provided a method for wmounting
components according to any one of the 1Sth and 16th
aspects, wherein the mounting data includes inspection
data for correct component mounting, and the components
to be mounted are inspected based on this inspection
data.

According to a 18th aspect of the present
invention, there is provided an apparatus for mounting

components, comprising: a mounter; data reading means for
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reading component text data corresponding to to-be-
mounted components of individual mounting positions from
component text data necessary for component wmounting
including configurations, and dimensions of the
components formed beforehand and storxed in storage means
as to various types of components including the to-be-
mounted components, according to mounting-position data
relating to mounting positions including mounting angles
formed for the to-be-mounted components; data forming
méans for forming wounting data for the mounter to
receive supply of components and mount them to specified
mounting positions according to the mounting-position
data as well és data including the component text data
read by the data reading means as to the individual to-
be-mounted components corresponding to the mounting-
position data; and control system for controlling
operations of the mounter upon reception of the mounting
data from the data forming means.

According to a 19th aspect of the present
invenfion, there is provided an apparatus for mounting
components according to the 18th aspect, wherein the
control system has internai or external storage means
which has stored substitute component data of substitute
components as to eguivalent components or compatible

other-company components that can be substituted for the
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to-be-mounted components, where if a component has been
decided to be inappropriate, the control system decides
whether or not the component 1is a corresponding
substitute, based on the substitute component data.

According to a 20th aspect of the present
invention, there is provided an apparatus for mounting
components according to any one of the 18th and 19th
aspects, wherein the mounter receives supply of
components from a component supply cassette having
accommodated component information removably equipped,
and further has reading means for reading the
accommodated component information of the component
supply cassette, and whereiﬁ the control system decides
appropriateness or inappropriateness as to component
supply including placed components or component
arrangement, acéording to read information derived from
the reading means.

According to a 21st aspect of the present
invention, there is provided an apparatus for mounting
compdnents according to the 20th aspect, wherein the
component supply cassette can be replaced collectively in
units of a specified number of component supply
cassettes, and wherein a transfer xrack that treats
collectively the specified number of component supply

cassettes has the accommodated component information as
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to the individual component supply cassettes placed on
the transfer rack.

According to a 22nd aspect of the present
invention, there is provided an apparatus for mounting
components according to any one of the 20th and 2ist
aspects, further comprising a detector for detecting a
loading or unloading of the component supply cassette,
wherein when it is decided from a detection of the
loading or unloading of the component supply cassette
that a component replacement has occurred, the control
system reads the accommodated component information of
the newly loaded component supply cassette and decides
whether or not the componenté are appropriate or
inappropriate.

According to a 23rxd aspect of the present
invention, there is provided an apparatus for mounting
components according to the 22nd aspect, wherein the
component supply cassette is replaced collectively in
units of a specified number of component supply
ca_ssef.tes, and the reading of the accommodated component
information is made on all the component supply cassettes
of the collective replacement unit that have been newly
loaded after a replacement.

According to a 24th aspect of the present

invention, there is provided an apparatus for mounting
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components according to any one of the 20th to 23xd
aspects, wherein the accommodated component information
is indicated by bar codes. |

According to a 25th aspect of the present
invention, there is provided an apparatus for mounting
components according to any one of the 20th to 23rd
aspects, wherein the accommodated component information
is one stored in a readable/writable storage medium.

According to a 26th aspect of the present
invention, there is provided an apparatus for mounting
components according to any one of the 20th to 23rd and
25th aspects, wherein the storage medium is "an optical
memory that can be read by infrared communicatioﬁ.

According to a 27th aspect of the present
invention, there is provided an apparatus for mounting
components according to any one of the 24th to 26th
aspects, wherein the accommodated component dinforxrmation
is carried by a carrier that can be loaded to and
unlocaded from the component supply cassettes.

According to a 28th aspect of the present
invention, there is provided an apparatus for mounting
components according to any one of the 25th and 26th
aspects, further comprising writing means for writing.
various types of information into the storage medium or

updating written contents thereof, wherein the control
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system manages various types of wounting-component
information as to mounting components including number of
used components mounted by the mounter, amount of
remaining components, and conformity or inconformity of
components, as well as component mounting information as
to the component mounting including a component holding
rate and a to-board mounting rate by a chuck or suction
nozzle with respect to a total number of components to be
supplied, and makes the writing means woxrk prior to a
removal of a component Supply cassette to write the
mounting-component information or the component mounting
information into the storage means or to update the
written contents at a time point of the removal of the.
component supply cassette.

According to a 29th aspect of the present
invention, there is provided an apparatus for mounting
components according to any one of the 18th. to 28th
aspects, wherein the component text data includes
temperature characteristics of the components, and the
data .forming means automatically forms a condition
program that sets an optimum temperature profile for
reflow-socldering the to-be-mounted components, from the
temperature characteristics as to the individual.to-be-

mounted components.
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With the constitution of the method and
apparatus for mounting components according to the iSth
or 18th aspect, by taking advantage of the arrangement
that the component electronic catalog has stored image
data concerning various types of components including the
mounting components as well as component text data
necessary for component mounting, such as configurations,
and dimensions of the components, component text data for
the individual to-be-mounted components of the mounting
positions can be obtained by automatically reading
corresponding component text data out of the component
text data stored in the component electronic catalog
based on to-be-mounted component information of the
mounting-position data previously formed as to the
individual to-be-mounted components, in addition to the
screen search similar to.the conventiocnal as a component
electronic catalog. Further, various types of components
can be automatically mounted by forming, through
automatic data processing, mounting data for supplying
the components to a conventional mounter and mounting
them to specified mounting positions, the mounting data
being exemplified by an NC program relating to the
mounting positions of components, a component library
relating to component recognition such as configurations

and dimensions of components, and a supply library
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relating to component supply state such as arrangement of
the components in a supply unit, and by using the
resulting mounting data for operation control of the
mounter. Thus, it is no longer necessary for persons to
input various types of component text data necessary for
the formation of mounting data for individual to-be-
mounted components each time new circuit boards are
fabricated, so that product type changes can be achieved
in quite short time and that the productivity can be
improved.

The invention of the 17th aspect is as defined
in any one of the 15th and 16th aspects, wherein the
mounting data can include inspection data for correct
component mounting. Therefore, in addition to the
invention of any' one of the 15th and 16th aspects,
inspection data proper for the to-be-mounted components
can further be -automatically obtained, so that more
proper inspection of mounting components can be attained
with the necessary labor and time unchanged, and that
correét component mounting can be ensured.

The invention of the 19th aspect is as defined
in the 1Bth aspect, wherein the control system can have
internal or external storage means which has stored
substitute component data of substitute components as to

equivalent components or compatible other-company
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components that can be substituted for the to-be-mounted
components, where if a'component has been decided to be
inappropriate, the control system can decide whether or
not the component is a corresponding substitute, based on
the substitute component data. Therefore, in addition to
the invention of the 18th aspect, even when a substitute
component is used at an exhaustion of components, the
decision as to whether or not the mounting component is
appropriate can properly be made automatically fesponsive
to this. Thus, it becomes possible to prevent such
trouble that use of a substitute component may be decided
as an improper component.

The invention of the 20th aspect is as defined
in any one of the 18th and 19th aspects, wherein the
mounter can receive supply of components from a component
supply cassette having accommodated component information

removably equipped, and further can have reading means

for reading the accommodated component information of the

component supply cassette, and wherein the control system
can ”decide appropriateness or inappropriateness as to
component supply such as placed components oOr component
arrangement, according to read information derived from
the reading means. Therefore, in addition to any one of
the inventions of the 18th and 19th aspects, the

accommodated component information <carried by the
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individual component supply cassettes egquipped to the:
mounter can be automatically read by the reading wmeans,
and the control system can automatically decide whether
or not component-side conditions such as the components
to be supplied by these component supply cassettes as
well as their arrangement, comply with the component
conditions set in the mounting data. Thus, it is enabled
to prevent such occurrences that the wmounter continues
operating even with the components mis-placed, resulting
in a trouble, that time and mounting operation are
wasted, or that produced electronic circuit boards are
faulty so as to be repaired or abolished, which would
cause a production loss. |

The invention of the 21st aspect is as defined
in the 20th aspect, wherein the component supply cassette
can be replaced collectively in units of a specified
number of component supply cassettes, and wherein a
transfer rack that treats collectively the specified
number of component supply cassettes can have the
accommodated component information as to the individual
component supply cassettes placed on the transfer rack.
Therefore, in addition to the invention of the 20th
aspect, the component supply cassettes can be treated and
loaded/unloaded by the transfer rack collectively in the

units of the specified number of component supply
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cassettes, giving a convenience for the replacement and
resupply of components. Besides, the accommodated
component information as to the individual component
supply cassettes can be collectively provided in the
transfer rack and can be read at one place, so that the
reading takes no much time, contributing' to an
improvement in the productivity.

The invention of the 22nd aspect, is as defined
in any one of the 20th and 21st aspects, which can
further comprise the detector for detecting a loading or
unloading of the component supply cassette, wherein when
it is decided from a detection of the loading or
unloading of the component supply cassette that a
component replacement has occurred, the control system
can read the accommodated component information of the
newly loaded component supply cassette and ‘can decide
whether or not. the components axe appropriate or
inappropriate. Therefore, in addition to any one of the
inventions of the 20th and 21st aspects, when a
loading/unloading of replaced component supply cassettes
is detected by the detector, the control system can
decide based on the detection whether or not the
component supply cassette has been replaced with another,
Gﬁere if it has been replaced, the accommodated component

information on the newly loaded component supply cassette
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can be read. Thus, it is enabled to prevent such
occurrences that the mounter re-operates as components
have been mis-exchanged, resulting in a trouble, or that
time and mounting operation are wasted.

The invention of the 23rd aspect is as defined
in the 22nd aspect, wherein the component supply cassette
can be replaced collectively in units of a specified
number of component supply cassettes, and the reading of
the accommodated component information can be made on all
the component supply cassettes of the collective
replacement unit that have been newly loaded after a
replacement. Therefore, in addition to the invention of
the 22nd aspect, when the cémponent supply cassettes have
been collectively replaced in the units of a specified
number, the accommodated component information on all the
component supply cassettes that have been collectively
replaced can be read. Thus, it is enabled to simply cope
with all the cases, without discriminating which
component supply cassettes have been replaced out of
those that have been collectively replaced.

The invention of the 24th aspect is as defined
in any one of the 20th to 23rd aspects, wherein the
accommodated component information can be indicated by
bar codes. Therefore, in addition to any one of the

inventions of the 20th to 23rd aspects, each time a
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component supply cassette is accommodated, a bar code
corresponding to the -component can be provided to the
component supply cassette. Thus, proper accommodated
component information c¢an be given to the component
supply cassette simply without requiring any special
device.

The invention of the 25th aspect is as defined
in any one of the 20th to 23rd aspects, wherein the
accommodated component information can be one stored in a
readable/writable storage medium. Therefore, in addition
to any one of the inventions of the 20th to 23rd aspects,
even i£ the components to be accommodated in the
component supply cassette are replaced, the accommodated
component information stored in the storage means may be
rewritten responsive to newly loaded components. Thus,
it is unnecessary to replace the means for carrying
accommodated component information = each time,
cénveniently.

The invention of the 26th aspect is as defined
in ahy one of the 20th to 23rd and 25th aspects, wherein
the storage medium can be an optical memory that can be
read by infrared communication. Therefore, in addition
to any one of the inventions of the 21st and 22nd
aspects, the storage contents of the opticai memory

carried by the component supply cassette loaded to the
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mounter can be read sequentially by the infrared
communication means located at one place. Thus, it is
unnecessary to move either the reading means or the
individual component supply cassettes, so that the
reading can be accomplished in short time, contributing
to an improvement in the productive efficiency.

The invention of the 27th aspect is as defined
in any one of the 24th to 26th aspects, wherein the
accommodated component information can be carried by a
carrier that can be .loaded to and unlocaded from the
component supply cassettes. Therefore, in addition to
any one of the inventions of the 24th to 26th aspects, by
contrélling various replenishment components'as well as
various types of carriers carrying accommodated component
information correspénding to the replenishment
components, each time components are accommodated in a
component supply cassette, the carrier carrying component
information corresponding to these components can be
attached to the component supply cassette, so that
chan;_:;es of accommodated components or the like can be
treated simply and reliably.

The invention of the 28th aspect is as defined
in any one of the 25th and 26th aspects, which can
further comprise writing means for writing various types

of information into the storage medium or updating
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written contents thereof, wherein the control system can
manage various types of mounting-component information as
to mounting components such as number of used components
mounted by the mounter, amount of remaining components,
and conformity or inconformity of components, as well as
compeonent mounting information as to the component
mounting such as a component holding rate and a to-board
mounting rate by a chuck or suction nozzle with respect
to a total number of components to be supplied, and can
make the writing means work prior to a removal 6f a
component supply cassette to write the mounting-component
information or the component mounting information into
the storage means or to update the written contents at a
time point of the removal of the component supply
cassette. Therefore, in addition to any one of the
inventions of the 25th to 26th aspects, the control
system can control various types of mounting-component
information as to mounting components such as number of
used components mounted by the mounter, amount of
remaining components, .and conformity or inconformity of
components, as well as component mounting information as
to the component mounting such as a component holding
rate and a to-board mounting rate by a chuck or suction
nozzle with respect to a total number of components to be

supplied, and can make the writing means work prior to a
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removal of a component supply cassette to write the
mounting-component information or the component mounting
information into the storage means or to update written
contents at a time point of the removal of the component
supply cassette. Thus, the component supply cassétte can
be made to carry various types of component information
as to to-be-mounted components such as the numbexr of used
components, amount of remaining components, and
conformity or inconformity of components, as well as
various types of information as to the component mounting
such as a component holding rate and a to-board mounting
rate by a chuck or suction nozzle with respect to the
total number of supplied cowponents. Then it becomés
possible to lend the various types of information to the
next component mounting in determining any differences
between catalog data and actual dimensions of components
and the like so that more proper component .supplying can
be achieved, or to correct or change mounting conditions
so that more proper component supplying can be achieved,
all oﬁing comprehensive control of to-be-mounted
components as well as their mounted state conveniently.
The invention of the 29th aspect is as defined
in any one of the 18th to 28th aspects, wherein the
component text data can include temperature

characteristics of the components, and the data forming
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means automatically can form a condition program that
sets an optimum temperature profile for reflow-soldering
the to-be-mounted components, from the temperature
characteristics as to. the individual to-be-mounted
components. Therefore, in addition to any one of the
_inventions of the 18th to 28th aspects, a condition
program that sets an optimum temperature profile for
reflow-soldering the to-be-mounted components can be

formed with the data processing function of the data

"processor, only by including temperature characteristic

data of various components in the component text data as
to the to-be-mounted 'éomponents. Thus, in such a case .
where reflow-soldering is involvéd in the component
mounting, labor and time required to specially form the
temperature files for the reflow-soldering work can be
saved, and moreover any causes of trouble due to mis-
input of data or the like in such separate formation of

the profiles tan be avoided.
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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:

Figs. 1A and 1B are schematic arrangement
diagrams showing a component mounter to which a component
mounting method is applied in a first embodiment
according to the present invention;

Fig. 2 is a schematic perspective view of a
mounter for mounting electronic components onto a board
to which the method and appératus for collectively
changing components at a component supply section and a
truck thereof is applied in the first embodiment of the
present invention;

Fig. 3 1is a ©perspective view showing a
transport stand section for performing selective supply
of components at two component supply sections provided
at the mounter shown in Fig. 2;

Fig. 4 is a detailed perspective view of the
transport stand section shown in Fig. 3;

Fig. 5 is a detailed plan view of the transport

stand section shown in Fig. 3;
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Figs. 6A, 6B, and 6C are sectional views
showing a sequence of operations of positioning and
releasing the transfer rack on the transport stand shown
in Fig. 2;

Fig. 7 is a perspeétive view of the truck shown
in Fig. 2 and the transfer rack that is supported as

carried thexeon;

Fig. 8 is a rear view of the truck and the
transfer rack shown in Fig. 7;

Fig. 9A is a sectional view showing a support
section of the truck for supporting the transfer rack
shown in Fig. 7;

Fig. 9B is a plan viéw of the truck;

Fig. 10 is a side view of the txuck shown in
Fig. 7;

Fig. 11A is a front view of a transfer rack
positioned on the transport stand shown in Fig. 2;

Fig. 11B is a plan view of a truck used in
combination with the mounter shown in Fig.' 2;

Fig. 12 is a side view showing a working stage
of positioning and supporting a component supply cassette
on the .transfer rack on the truck;

Fig. 13 is side views showing a working stage

of preparing an empty truck for removing the cassette in
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changing a depleted component supply cassette at a
compeonent supply section;

Figs. 14A and 14B are a side view and an
explanatory view showing a working stage of adjusting in
height a transfer rack support section at the truck
positioned from the state shown in Fig. 13 and a
detection state of a height detecting means (detector) in
this stage;

Fig. 15 is a side view of a working stage of
unloading a depleted component supply cassette at the
component supply section by the truck after the height
adjustment in Figs. 14A and 14B;

Figs. 16A and 16B are side views showing a
state of a position retaining work exhibiting a working
stage of retaining the depleted component supply cassette
at a point of time when it is unloaded to a SPeéified
position;

Fig. 17 is a side view showing a working stage
of carrying the transfer rack by the truck with the
transfer rack retained in position;

Fig. 18 is a side view showing a working stage
of carrying a transfer rack loaded with a new component
supply cassette by the truck to the component supply

section and positioning it;
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Fig. 19 is a side view showing a working stage
of adjusting in height the transfer rack loaded with the
new component supply cassette on the truck relative to
the component supply section;

Fig. 20 is a side view showing a working stage
of delivering the transfer zrack after the height
adjustment from on the truck onto the component supply
section;

Fig. 2i is a side view showing a working stage
of moving the truck to a specified position after the
transfer rack has been delivered to the component supply
section;

Fig. 22 is the.main flow of component decision;

Fig. 23 is a flowchart of a component propriety
decision subroutine of Fig. 22;

Fig. 24 is an example of data of mounting
positions of components used to form a component mounting
data;

Fig. 25 is an example of a component text data
to be used to form the component mounting data;

Fig. 26 is an example of an NC program as a
part of the compénent mounting data;

Fig. 27 is an example of a component library as

a part of the component mounting data;
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Fig. 28 is an example of an arrangement program
as a part of a supply library of the component mounting
data;

Fig. 29 1is an example of a supply position
library as a part of the supply library in the component
mounting data;

Fig. 30 is a block diagram showing an example
of contents stored in a storage medium as the component

electronic catalog;

Fig. 31 is a block diagram of an example of
contents stored in a storage medium which stores programs
for forming the component mounting data by wusing the

component electronic catalog;

Fig. 32 is an example of an operatiocnal screen
manipulated to automatically form the component library;

Fig. 33A is =a £flow <chart showing search
procedures when the component electronic cataleg of the
system in Fig. 1 is utilized for a screen search;

Fig. 33B is a screen in the middle of the
search for electronic components meeting needs in
accordance with the flow chart of Fig. 332;

Fig. 33C is a search screen when a specific

kind of rectifier diodes is selected on the screen of

Fig. 33B;
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Fig. 33D is a search screen showing the minimum
classification group of rectifier diodes of the specific
kind displayed on the screen of Fig. 33C;

Fig. 33E 1is an explanatory screen of one
rectifier diode selected on the screen of Fig. 33D;

Fig. 33F is a screen of an outline view of the
rectifier diode due to the final search displayed on the
screen of Fig. 33D;

Fig. 34 is a screen showing a land view of thé
rectifier diode due to the final search displayed on the
screen of Fig. 33D;

_Fig. 35 is a screen showing a taping size of
the rectifier diode due to the final search displayed on
the screen of Fig. 33D;

Fig. 36A is a screen showing a reel size of the
rectifier diode due to the final search displayed on the
screen of Fig. 33D;

Fig. 36B is a screen showing a rough
classification and a detailed classification of kinds of
to-be-maintained and production-suspended components in
the control system of Fig. 1 forming the mounting data;

Fig. 36C is a screen showing a list of
compatible components of other companies used in the

control system of Fig. 1 forming the mounting data;
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Figs.l 3782 and 37B are a side vwview of the
component supply cassette with accommodated component
information memory, which shows a second embodiment of
the present invention, and a flow chart of the component:
appropriateness decision subroutine using the

accommodated component information;

Figs. 38A and 38B are side views of the
component supply cassette having accommodated component
information of the loading/unloading type, which shows a

third embodiment of the invention;

Fig. 39 is a rear side view schematically
showing a component supply cassette with an optical
memory as well as an infrared reading means, whiéh show a
fourth embodiment of the invention;

Figs. 40A, 40B, 40C, and 40D are perspective
views showing two management statés when components are
supplied by trays accommodated in the tray rack, which
shows a fifth embodiment of the invention;

Figs. 40E and 40F show diagrams of a control
system according to a sixth embodiment of the present
invention and a data processor thereof;

Fig. 41 is a block diagram of an example of
contents stored in a conventional component electronic

catalog;
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Fig. 42 is a flow chart of a conventional
method for forming mounting data;

Fig. 43 is a screen in the middle of the search
for electronic components meeting needs by a rough
classification and a detailed classification in
accordance with the flow chart of Fig. 42;

Fig. 44 is a initial explanation screen of a
transistor selected on the screen of Fig. 43;

Fig. 45 is a window display  screen showing a
list of display items in the rough classification of the

transistor displayed in Fig. 43 and selectable on the

screen of Fig. 43;

Fig. 46 is a display screen of an outline view
of the transistor selected on the screen of Fig. 43;

Fig. 47 is a display screen of lands of the
transistor selected on the screen of Fig. 43;

Fig. 48 is a display screen of a taping size of
the transistor selected on the screen of Fig. 43;

Fig. 49 is a display screen of a reel size of
the transistor selected on the screen of Fig. 43;

Fig. 50 is a window display screen showing data
related to a characteristic curve as the characteristic
curve is selected on a initial explanation screen when a
motor control circuit as a different electronic component

is searched; and
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Fig. 51 shows not only a window display screen
of an example of an applied circuit selected with
priority on the initial explanation screen of Fig. 50,
but a window display screen of a selected block diagram.
BEST MODE FOR CARRYING OUT THE INVENTION

Before the description of the present invention
proceeds, it 1is to be noted that 1like parts are
designated by 1like reference numerals throughout the
accompanying drawings.

Hereinbelow, methods and apparatuses for
forming mounting data as well as storage mediums used
therefor, and methods and apparatuses for mounting
components as_embodiments-of the present invention are
described with reference to the accompanying drawings.
(First embodiment)

According to a first embodiment of the present
invention, as shown in Fig. 1A, a storage medium
{computer readable medium) 12 which is a CD-ROM is used
as the component electronic catalog. A data processor
203 separate from a mounter 2 forms mounting data for the
components and the components are mounted on boards based
on the operation control of the mounter 2. The data
processor 203 has, as its internal function, a data
reading (reading-processing) means 201 and a data forming

(forming-processing) means 202 as shown in Fig. 1B.
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Althoﬁgh a personal computer is preferred as the data
processor 203, a special device may be used or, a data
processor or a control system of the mounter 2 can be
used depending on the situation.

A required number of component supply cassettes
14 storing ‘taped components is loaded in the mounter 2.
Every time a necessary electronic component is supplied
from the supply cassei:tes 14 to the mounter 2, the
mounter 2 checks whether or not the component is correct
through recognition and measures such as correction of
the component are taken if the component is not correct,
thereby correctly and highly accurately mounts the
component to a board automatically.. A daté processor 208
is installed in the mounter 2, apart from a control
system (control means) 102 provided for controlling of
the above automatic mounting.

The data processor 208 equipped with a display
209 forms an operation control program, as control data N
to be used at the control system 102, to control actual
suppiying of components and mount the supplied components
to predetermined positions, with referring to an NC
program as mounting position data for every component to
be mounted, a supply library related to supplied states
of components, e.g., arrangement of components at a

component supply section, and a component library for



10

15

20

25

WO 97/27522

PCT/IP97/0013%

49

correctly and surely recognizing and mounting the
supplied components to predetermined positions, etc. A
mounting data C is formed based on reguirements from the
functional level of the mounter 2 or supplied states of
components, etc., in other words, correspondingly to the
nature of the mounter 2. Specific contents of the
mounting data can be set freely. The control system 102
is implemented by a microcomputer as shown in Fig. 1B.
However, it is not limited to this.

The data reading means 201 reads out, through
automatic data processing, a component text data b of
every component to be mounted at the respective mounting
position from a component text data B of Fig-. 25 related
to shapes, dimensions, packing forms, colors and the like
of components and necessary for mounting of components
which is formed beforehand together with an image data IM
of various kinds of components including components to be
mounted and stored in the storage medium 212 as the
component electronic catalog, based on a position data A
of Fig. 24 7related to mounting positions of the
components to be mounted. The data forming means 202
automatically data-processes the mounting pbsition data A
and data including the.component text data b of every to-
be-mounted component at each mounting position read out

by the reading means 201, thereby to form the mounting
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data C for the mounter 2 to mount the supplied components
at the predetermined mounting positions of a board.
Based on the formed mounting data C, the mounter 2 is
controlled for its operation, by which the electronic
components are automatically and sequentially mounted to
the specified positions on the board 1.

The mounting data C is, for instance, an NC
program, a component library, an arrangement program as a
supply library, and a supply position library, etc. as
shown in Figs. 26-29. The supply position library
relates to conditions of take-out positions when the
components are to be taken out and supplied by trays.

The mounting position data A can be formed,
e.g., by a device for CAD 211 and input to the data
processor 203 every time each piece of mounting position
data is formed, or total pieces of mounting position data
may be once stored and transferred to the data processor
203. Alternatively, a storage medium storing the
mounting position data A may be loaded to the data
processor 203 for its utilization. The storage medium
212 providing the component text data B stores therein,
as shown in Fig. 30, the image data IM of various kinds
of components including components to be mounted and the
component text data B of necessary information for

mounting of components, e.g., shapes, dimensions, packing
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forms, colors and the like of components. Both data are
stored in the storage medium 212 after being edited in
accordance with a predetermined classification method.
Therefore, by using both the image data IM and the
component text data B, wvarious kinds of data on the
electronic components can be displayed on the screen
according to prédetermined procedures and search
operations, to be utilized as a component electronic
catalog, similar to the conventional art. An interface
for this purpose may be provided at either side of the
storage medium 212 and the data processor 203. It is
also possible to make a xrequired screen display of
various kinds of electronic cémponents only by the image
data IM.

Any storage medium or storage device other than
a CD-ROM is utilizable as the storage medium 212, not to
mention a flexible disk, an optical disk, etc. A
read/write memory is most preferable for post-treatments,
that is, to add, delete, correct data afterwards. To
write data may be achieved by a specialized device or a
general -purpose personal computer. On the other hand, to
add, delete, or correct data may be automatically
performed in accordance with the mounting history by the

mounter 2.
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In the first embodiment, the storage medium 212
works as the component electronic catalog storing the
component text data B of necessary information for
mounting of components such as shapes, dimensions,
packing forms, coloxrs, etc. of the components as well as
the image data IM of various kinds of components
including components to be mounted, thus realizing the
search on the screen in the same manner as in the
conventional art. In addition to the above function, the
first embodiment automatically reads out corresponding
data from the component text data B stored together with
the image data IM in the storage medium 212, on the basis
of the data of the components to be mounted in the
mounting position data A preliminarily formed for each
to-be-mounted component, and obtains the component text
data b for every component to be mounted at each mounting
position. Therefore, the mounting data C, i.e., the NC
program related to the mounting positions of components
required by the conventional mounter 2, the component
libréry related to the recognition of electronic
components, e.g., shapes, dimensions, colors, etc. of
components and, the supply 1library related to the
supplied states of components such as the arrangement of
components at the component supply section can be formed

through the same automatic data processing as in the
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conventional art with the use of the mounting position
data A and the data including the component text data b
of every component to be mounted at the mounting
position. That is, the mounting data C for supplying and
mounting each component to a predetermined mounting
position in the conventional mounter 2 can be formed
through the automatic data processing. Then these data
are used for the operation control of the mounter 2.
Thus, it is no longer necessary for persons to input
various types .of component data necessary for the
formation of the mounting daﬁa C for individual to-be-
mounted components each time new circuit boards are
fabricated, so that product type changes can be achieved
in gquite short time and that the productivity is
improved.

Since it is eliminated to wmanually input data
of various components necessary for forming the mounting
data C of every component to be mounted, the time and
labor for forming the mounting data are greatly reduced.

Needless to say, the mounting data C should be
formed correspondingly depending on the type or control
level of the mounter 2. If the mounting data C is formed
with characteristic data of the mounter 2 taken into
considerétion, the mounting data C obtained £its the

characteristics of the mounter 2, in other words, the
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mounting time is rendered shortest and handling of
components becomes easy and ready without failures, with
the effect of more proper mounting. The wmounting data C
may be arranged to include inspection data for corxrrect
mounting of components. The inspection data to detect
whether components'held by nozzles or chucks are directed
properly and, exchange improper components to proper ones
or correct a component improperly directed is generated
by the component text data b formed for every component.
Therefore, the inspection data suitable foxr the
components to be mounted can be obtained automatically.
The components can be inspectéd more properly with the
same amount of labor and time and conseéuently, accurate
component mounting.can be assured.

As shown in Figs. 1A and 2, in order to mount
electronic components in required portions of the board
1, the present mounter 2 of the first embodiment receives
and places the board 1.on its X-Y table 3 which moves in
two directions of X and Y that are perpendicular to each
other at its fore part, and successively moves an
electronic component mounting position to its component
mounting position to allow the electronic components to
be mounted.

At Dboth lateral sides of the X-Y table 3 are

‘provided a loading mechanism 4 and an unloading mechanism
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5 for 1loading the board 1 prior to the electronic
component -mounting process onto the X-Y table 3 and
unloading the board 1 mounted with the electronic
components on the X-Y table 3. |

Behind the X-Y table 3 is provided a component
mounting head 6 for mounting electronic components on the
board 1. The component mounting head 6 is equipped, for
example, with a plurality éf suction nozzles 7 or chucks
on a turntable (not shown), sucks by the suction nozzle 7
each electronic component supplied at .the component
supply section 8 provided further behind the component
mounting head 6 to hold it, and mounts it in a specified
position defined as the component'mounting position of
the board 1 on the X-Y table 3 located at the fore part
in accordance with the NC program.

In the first embodiment, the component supply
section B is provided laterally in two places, and when
one is put in a component supply operation state, the
other can be put in a standby state. Each component
suppl& section 8 has a transport stand 9 having a
rectangular plan configuration as shown in Figs. 3
through 5 and a hollow servomotor 11 fixed to it. By
rotatively driving a hollow motor shaft 13 engaged with a
ball thread shaft 12 of the servomotor 11, the transport

stand 9 is moved laterally along the ball thread shaft
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12. The servomotor 11 of the component supply section 8
on the operative side supplieslthe components, while the
servomotor 11 of the component supply section 8 on the
inoperative side is kept in the standby state.

In order to supply the electronic components to
the mountex 2, the transport stand 9 uses a transfer rack
15 as shown in Figs. 1, and 7 through 11B, and it is
equipped with a required number of conventionally known
component supply cassettes 14 (Fig. 9A, 9B) which supply
electronic components one by one, while being able to be
positioned, loaded and unloaded. The transfer rack 15 is
provided with a 2-table structure that has been owned by
the conventional component supply section, i.e., a
structure for seriately supporting a number of component
supply cassettes 14 in the sidewise direction so that the
cassettes can be positioned, loaded and unloaded.

According to the first embodiment, in
compliance with use of the component supply cassette 14
for taping components, the transfer rack 15 has a box-
shapéd main body frame 16 as shown in Figs. 7 through
11B. Above the fore part of the main body frame 16 is
received a component supplying section 14a of the
component supply cassette 14 by support rails 18a and 18b
provided depthwise in two places as regulated at an

appropriate height, and the depthwise and latexal
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positional relations are regulated by engaging its
positioning hole 20a with a positioning pin 20b of the
componént supply cassette 14. Further, the component
supply cassette 14 is supported by corrugated guides 19a
and 19b at depthwise two portions of its reel setting
gsection 14b provided at a hind part, thereby preventing
the possible transverse vibration.

Such a positioning and retaining state can be
securely retained by engaging a clamp hook 17b with the
support rail 18b by operating a clamping lever 17a of a
clamp mechanism 17 shown in Figs. 94, 9B. By releasing
the above -engagement, the positioning and retaining of
the component supply caséette 14 is released to allow
individual component supply cassette 14 to be removed.
Therefore, each component supply cassette 14 can be
changed at the transfer rack 15.

The first embodiment is equipped with, for
example, seriated 60 component supply cassettes 14
required for supplying components to the mounter 2, or
the objective working machine at the component supply
section 8 so that the cassettes 14 can be positioned,
loaded and unloaded.

The transport stand 9 receives the transfer
rack 15 that is 1loaded with the component supply

cassettes 14 so that the cassettes 14 can be individually
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positioned, loaded and unloaded in such a manner that it
can be totally positioned as made removable, with wﬁich
the electronic components can be selectively supplied
from the component supply cassette 14 to the mounter 2.
For the selective supply of the electronic components,
thg transport stand 9 at the component supply section 8
in the operating state is moved laterally by a servomotor
11, so that the component supply cassette 14 that can
supply the required electronic components is moved to the
component supply position of the component mounting head
6.

The component mounting head 6 operates the
component supply cassette 14 to receive one electronic
component every time it presses an operating lever 1l4c of
the component supply cassette 14 on its own initiative in
a known manner, sucks and holds it by the corresponding
suction nozzle 7 and mounts it on the board 1.

In regard to each component supply cassettes 14
positioned and retained individually at the transfer rack
15, the required one must be positioned correctly in the
component supply position by the lateral movement of the
transport stand 9, and it is also required to correctly
position the transfer rack 15 on the transport stand 9.
Therefore, in a loading/unloading path 21 of the

transport stand 9 where the transfer rack 15 is loaded
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and unloaded as shown in Figs. 3 through 5, a first

.positioning means 22 operating in the direction in which

the transfer rack is loaded and unloaded and a second
positioning means 23 operating in a direction
perpendicular to the direction in which the transfer rack
is loaded and unloaded are provided. Aside from the
positioning means 22 and 23, a plurality of guide rollers
24a and 24b for guiding the transfer rack iS on the
lateral sides are provided to facilitate a smooth loading
and unloading of the transfer rack 15 without twisting
nor hitching the transfer rack.

Further, dimensional adjustment and positioning
are perfo'rmed with high accuracy so that the . support
height of the transfer rack 15 is correct, and rail
members 25 each made of a material having an excellent
abrasive resistance are provided to receive rail tﬁembers
26 provided likewise at the transfer rack 15 as shown in
Figs. 6A and 6C. The transfer rack 15 is also guided on
the lateral sides by guide rollers 24a and 24b at the
rail members 26, so that it can be smoothly loaded and
unloaded.

As shown in Figs. 4, 5, 10 and 11A, 11B, the
first positioning means 22 is comprised of a receiving
block 32 for receiving at a specified receiving position

a positioning roller 31 (Figs. 4, 10, and 11A, 11B)
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provided at the £front end portion of the delivered
transfer rack 15 and a pressure block 33 for positioning
the transfer rack 15 in the direction in which the
transfer rack 15 is loaded and unloaded by pressing the
transfer rack 15 against the receiving block 32 from
behind via a positioning roller 34 provided at the hind
portion of the transfer rack 15 to hold the transfer rack
15 between them.

The pressure block 33 is supported by a
combination 1lever mechanism 37. By advancing and
retreating it by an air cylinder 38, the pressure block
33 is put in either a position in which it protrudes in
the loading/unloading path 21 as shown in Fig. 3 to
perform the positioning or a position in which it
retreats below the loading/unloading path 21 as indicated
by imaginary lines in Figs. 93, 9B, and 10 to release the
positioning and does not disturb the loading and
unloading of the transfer rack 15 in the
1oading/unloadinglpath 21.

| As shown in Figs. 4 through 6, the second
positioning means 23 is comprised of one-side receiving
blocks 35 which receive the transfer rack 15 in a
specified position at a side of the loading/unloading
path 21 and roller type eccentric shafts 36 which press

the transfer rack 15 against the one-side receiving
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blocks 35 at the other side to hold the transfer rack 15
between them to position the transfer rack 15 in a
direction perpendicular to the direction in which the
transfer rack 15 is loaded and unloaded. The eccentric
shafts 36 are provided | laterally in two places
approximately at the center of the loading/unloading path
21 in Fig. 5 as pivotally driven via levers 40 by air
cylinders 41 provided specially for them, and operates to
press aligning blocks 42 provided on a bottom lower
surface of the transfer rack 15 and release the pressure,
thereby performing the positioning and releasing the
positioning. .

The guide rollers 24a and 24b guide the
transfer rack 15 that is loaded or unloaded laterally
with a slight play, where the one located on the one-side
receiving block 35 side is positioned slightly outwardly
of the block, so that it does not disturb the positioning
of the transfer rack 15 by the second positioning means
23 using the one-side receiving block 35.

' The eccentric shaft 36 is protruding in the
loading/unloading path 21, however, it is allowed to have
such a structure that the bottom lower surface of the
transfer rack 15 does not interfere with it in the
loading or unloading operation in the loading/unloading

path 21. The aligning block 42 is correctly positioned
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and excellent in abrasive resistance so that the
positioning can be-correctly achieved.

If the transfer rack 15 is loaded and unloaded
with the rail members 25 of the transport stand 9 put in
contact with the rail members 26 of the transfer rack 15,
their abrasion resistances operate to hinder smooth
loading and unloading of the transfer rack 15, also
causing abrasion of the rail members 25 and 26 in an
early stage. Therefore, in oxrder to avoid these
troubles, the present embodiment is provided with free
flow conveyors 44 arrangeé inside the rail membexrs 25 in
parallel with them, as shown in Figs. 4, 5, and 6.

The free flow conveyor 44 is laterally, in Fig.
4, provided with a plurality of guide protrusions 44b
which are made to protrude and retreat by an air
operation on its upper surface. When the guide
protrusions 44b protrude upﬁard, they push up the rail
members 26 of the transfer rack 15 to lift them above a
rail member 43. By receiviﬁg the transfer rack 15 in an
air-cushion like light contact state at the upper ends of
a number of guide protrusions 44b, the transfer rack 15
can be loaded and unloaded smoothly and silently with
reduced abrasive resistance.

The transport stand S is further provided with

an air cushion cylinder 46 which abuts against a block 45
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fixed to the transfer rack 15 immediately before the
transfer rack 15 is delivered to a specified position and
received by the receiving block 32 as abutted against it
(Figs. 4, 5, 6, and %A, 9B) and operates to alleviate an
impact when the transfer rack 15 is delivered by means of
an actuator 46a. At a hiﬁd part of the transfer rack 15
is provided a handle 47 for loading and unloading it.

In_order to change the transfer rack 15 loaded
with a number of the component supply cassettes 14 at the
transport stand 9 of the component supply section 8, a
truck 61 as shown in Figs. 7 through 10 is used. This
truck 61 has a frame-shaped main body 63 having running
wheels 62, and the main body 63 is provided with a
transfer rack support section 65 that is adjusted in
height by toggle mechanisms 64. The height adjustment is
performed with the transfer rack 15 retained in the
transfer rack support section 65 to perform level
adjustment with the transport stand 9 of the component
supply section 8, thereby allowing the transfer rack 15
to be'securely passed without hitching or the like.

The transfer rack support section 65 is
supported and guided so that guide rods 66 provided
depthwise in two places can be moved up and down by guide
pipes 67 provided at a fore part and a hind part of the

main body 63. The toggle mechanism 64 is provided
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between the main body 63 and the transfer rack support
section 65, and the toggle mechanism 64 is extended or
contracted by turning a screw shaft 167 by a handle 68 to
move up and down the transfer rack 65. Therefore, by
extending and contracting the toggle mechanism 64 by the
handle 68, the transfer rack 15 can be adjusted in
height.

As shown in Figs. 7 through 5B, the transfer
rack support section 65 has a frame-like shape and is
provided with guide rollers 71, on the both sides’ frames
69, which receive the transfer rack 15 from below at the
rail members 26 to facilitate the loading and unloading
of the transfer rack 15. However, it retains thé
transfer rack 15 in a slpeci.fied position by connecting
buckles 72a of retainers 72 with metal hooks 80 of the
transfer rack 15, so that the transfer rack 15 is
prevented from falling off. With this arrangement, the
truck 61 can be freely moved with the transfer rack 15
carried thereon. Furthermore, the transfer rack support
section 65 has side guides 70 that are made of a material
such as synthetic resin having a good sliding performance
and operate to guide the transfer rack 15 put on them,
with which the possible rattling of the transfer rack 15
when the truck 61 is moving can be sufficiently

prevented.
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F_urthermore, in order to change the transfer
rack 15 at the transport stand 9 of the component supply
section 8, it is required to stabilize the transfer rack
15 in a specified position. In order to satisfy this
requirement, a stand stopper 73 is provided at a portion
of the main body 63 to be moved up and down by a foot
pedal 74. When the stand stopper 73 is lowered, it abuts
against the floor surface to stretch between. the main
body 63 and the floor surface, thereby preventing the
main bedy 63 from moving with the running wheels 62.
When the stand stopper 73 is raised, the stretch between
the main body 63 and the floor surface is released to
allow the main body 63 to freely move with the running
wheels 62. The truck 61 is provided with handles 90 for
the movement.

Furthermore, the truck 61 and the component
supply section 8 are provided respectively with a
connecting bracket 75 and a connecting rod 76 which
connect together when the truck 61 is put in a specified
positional relation with the transport stand 9 of the
component supply section 8. The connecting rod 76 is
made to advance and retreat by an air cylinder 77 to
effect the connection and release of the connection.

Furthermore, whether or not the transfer rack

‘support section 65 and the transport stand 9 of the
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component supply section 8 coincide with each other in
support height with respect to the transfer rack 15 is
important because it determines whether or mnot the
§assing of the t;ansfer rack 15 between them can be
performed smoothly without hitching nor twisting.
Therefore, the present embodiment is provided with a
height detecting means 78 for deciding whether the
transfer rack support height of the transfer rack support
section 65 of the truck 61 is equal to, higher than, or
lower than the support height of the transfer rack 15 at
the " transport stand 9 between the truck 61 and the
component supply section 8. With this arrangement, the
height adjustment of the transfer rack support section 65
by the togglé mechanisms 64 can be achieved properly in a
short time.

As shown in Figs. 8-11B, the height detecting
means 78 is comprised of a slit plate 78a provided at the
transfer rack support section 65 and photocouplers 78b
through 78d which detect whether the height of the slit
plate'78a is higher than, lower than or at the set height
in three steps.

An example of a procedure for executing the
collective change of the component supply cassettes 14 at

the component supply section 8 will be described below.
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First, in parallel with supply of components at
the component supply section 8 of the mounter 2 shown in
Figs. 1A-2, the transfer rack 15 put on the truck 61 as
shown in Fig. 12 is loaded with a required number of
component supply cassettes 14 so that the cassettes can
be individually positioned, loaded and unloaded to form
for the subsequent component change. Therefore, to
supply depleted components, a component supply cassette
14 storing therein the same component as the component
that is currently supplied at the component supply
section 8 is to be loaded. To change the type of the
components, a component supply cassette 14 storing
therein new components for the change is to be loaded.

In the present embodiment, while one of two
component supply sections 8 is supplying components, the
other is in the standby state. Therefore, in the case
where the component supply section 8 to be put in the
standby state when the component supply cassette 14 is
depleted at the transfer rack 15 loaded in the component
supply section 8 or when the component to be supplied in
the subsequent component supply stage is to be changed is
put in the standby state and requirement of supply or
change of the components is detected and displayed, the
transfexr rack 15 at the.component supply section 8 put in

the standby state is taken out and replaced by a transfer
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rack 15 loaded with new component supply cassettes 14,
thereby executing the collective change of the
components. The collective change by the transfer rack
15 at the component supply section 8 can be detected by a
microswitch 101 as shown in Figs. 4-6, and 7 provided at
the transport stand 9, and based on this detection, the
propriety of the components after the collective change

is automatically decided. It is to be noted that the

~decision can be executed on the components loaded

initially collectively in the transfer rack 15.

When the transfer rack 15 is delivered to the
transport stand 9 and loaded, the microswitch 101 is
pressed by this to be turned on to detect the loading of
the transfer rack 15. When the transfer rack 15 is
withdrawn from the transport stand 9 to be removed, the
pressure from the transfer rack 15 is released to be
turned off to detect the removal of the transfer rack 15.
With the change of the state of the microswitch 101 from
the non-detection state to the detection state in regard
to the transfer rack 15, the occurrence of the loading of
the transfer rack 15 can be decided. With a shift of the
state of the transfer rack 15 from the detection state
via the non-detection state to the detection state again,

the occurrence of the collective change of components by

- the transfer rack 15 can be decided.
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‘Such a decision is executed, for example, by a
control system 102 as shown in Figs. 1A, 1B for
controlling the operations of the mounter 2 and the
component supply section 8. Therefore, to the control
system 102 are inputted an operating signal from a
console panel 103 specially provided for the component
supply section 8, detection signals from the
photocouplers 78b through 78d of the height detecting
means 78, and a variety of detection signals representing
operation states as well as an ON/OFF signal from the
miéroswitch 101. When occasion demands, the consocle
panel 103 can be commonly used with the console panel of
the mounter 2.

Furthermore, for the decision of the propriety
of the components for change, a memory 104 is provided at
the transfer rack 15 as shown in Figs. 13-21, and
information of each component stored in each component
supply cassette 14 loaded on the transfer rack 15 is
stored. If the storage is effected every time the
transfer rack 15 is loaded with each component supply
cassette 14 as shown in Fig. 12, error is reduced,
preferably. However, the present invéntion is not
limited to this, and the storage may be effected at
another point of time such as a point of time when the

required component supply cassette 14 has been loaded.
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The memory 104 is implemented by one capable of
reading and writing. In correspondence with this, a
reading/writing means 105 for reading and writing
component information at the memory 104 as shown in Figs.
13 and 14 is provided at the component supply section 8,
and this is also connected to an input/output port of the
control system 102. The component information is the
number of components stored in the each component supply
cassette 14 and the 1like other than the type of
components. In regard to the number of components, the
numbers -of used ones and remaining ones are recorded
according to the supply of components, and it can be used
for another purpose such as decision of the depletion of
components.

It is to be noted that the memory 104 may be a
read-only memory. In this case, it is proper to use a
reading means instead of the reading/writing means 105,
so that the construction and control can be made simple.

The control system 102 is connected at its
outpui: side to an indicating lamp 100 for ipdicating the
proprieties of the states of the mounter 2 and the
component supply section 8 and various operations, a
warning means 106 comprised of a letter indication, a
buzzer, an indicating lamp, or an appropriate combination

of them for giving a warning on the console panel 103
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when the result of deciding the component is improper,
the air cylinder 77, the first and second positioning
means 22 and 23, the free flow conveyor 44, and the like,
and operates to control their operations. The indicating
lamp 100 can be commonly used as the warning means 106.

The control system 102 manages the number of
remaining components in each component supply cassette 14
loaded in the component supply section 8. When component
depletion occurs, the control system 102 displays it by
the indicating lamp 100 or the console panel 103 and
informs the operator of it at need by issuing an alarm
sound.

Fig. 13a shows an initial work of the procedure
for withdrawing the transfer rack 15 loaded with the
depleted component supply cassette 14 from the component
supply section 8 in the standby state. As shown in Fig.
14A, an empty truck 61 is arranged opposite to the
component supply section 8 in the standby state to put
them in the correct positional relation. In the above
state, the air cylinder 77 is operated by operating a
truck lock key and the like on ﬁhe console panel 103, so
that the connecting rod 76 is engaged with the connecting
bracket 75 as shown in Fig. 14A to connect and fix the
truck 61 in the position. 1In the above state, the stand

stopper 73 is operated as shown in Fig. 14B to prevent
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the main body 63 from vainly moving from the connecting
position.

Subsequently, the height adjustment of the
transfer rack support section 65 on the truck 61 and the
component supply section 8 is performed by the toggle
mechanisms 64. The height adjustment is performed so
that the indicating lamp 100 emits green 1light for-
indicating the propriety in accordance with the detection
of the height detecting means 78 as shown in Fig. 14B.

When the heigﬁt adjustment is completed, the
automatic first and second positioning means 22 and 23
are made to automatiqally enter into a positioning
release state by a positioning key and the like on the
cons;ale panel 103, and therea.fter the free flow conveyor
44 is moved upward by a free flow key and the like on the
console panel 103 to cémplete the formation.

With this formation completion, the transfer
rack 15 on the component supply section 8 is passed to
the truck 61 as shown in Fig. 15 to draw out the transfer
rack 15 onto the transfer rack support section 65. The
removal of the transfer rack 15 from the transport stand
9 in this stage is detected by the microswitch 101. When
the transfer rack 15 is blaced in a épecified position on
the truck 61, the transfer rack is held on the truck 61

by engaging the buckles 72a of the retainers 72 with the
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metal hook 80 according to a procedure as shown in Figs.
16A and 16B.

Then, by operating again the truck lock key,
the connection of the connecting bracket 75 with the
connecting rod 76 between the truck 61 and the component
supply section 8 is released, and the stand stopper 73 is
raised to release the movement preventing state effected
by it.

Subsequently, the truck 61 is moved to a
specified working position as shown in Fig. 17. The
movement of the truck 61 from the component supply
section 8 is decided by the control system 102 upon the
non-interrupted state of the photocouplers 78b through
78d of the height detecting means 78, and the indicating
lamp 100 is unlit. The working position is the position
where a work of newly storing components in the depleted
component supply cassette 14 or a work of changing the
cassette for 'a component supply cassette 14 that is
storing components to be subsequently required is
perfdrmed.

In the component supply section 8 from which
the truck 61 has removed, a previously formed or newly
formed truck 61 equipped with a transfer rack 15 loaded
with each component supply cassette 14 accommodating

therein a required amount of necessary components is



10

15

20

25

WO 97/27522 PCT/IP97/00139

74

moved from the above-mentioned working position as shown
in Fig. 19. When they are put in the specified
positional relation, by operating the truck lock key, the
truck 61 is connected to the component supply section 8.
Further, by operating the stand stopper 73 in the same
manner as described above, the movement of the truck 61
is prevented and the height adjustment of the transfer
rack 15 is performed.

When the above operation is completed, the
transfer rack 15 on the truck 61 is passed to the
component supply section 8 as shown in Fig. 20 to deliver
the transfer rack 15 from on the truck 61 onto ‘the
component supply section 8, thereby performing the
collective change. Subsequently, the free flow key and
the like are operated on the console panel 103 to move
down the £free flow conveyor 44, and thereafter the
automatic first and second positioning means 22 and 23
are operated by the positioning key and the 1like to
position the transfer rack 15 on the transport stand 9.

It is noted that the cart 61 that has become
empty can be moved again to the working position as shown
in Fig. 21 so as to be ready for the next task.

The control system 102 executes a component
decision processing control on the collectively changed

components according to a flowchart as shown in Fig. 22.
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Only when the occurrence of the loading or unloading of
the transfer rack 15 is decided by an ON/OFF history of
the microswitch 101 in step #1, it executes the component
decision control in step #2 and the subseguent steps. In
step #2, it accepts selection of an operation mode by a
mode selecting key on the console panel 103.

The operation mode to be selected is any of the
operation mode of executing no decision on, for example,
the propriety of the component, the operation mode of
executing decision on all ones and the operation mode of
executing decision on only the required one. The
component to be determined as one to be subjected to
decision is, for example; a component depleted, a
component subject to change due to alteration of the
product type or the like, and such a component can be
inputted by operating the console panel 103 or

automatically designated by the control system 102.

It is also acceptable to execute the component
propriety decision always on all coﬁponent supply
cassettes 14 without performing the operation mode

setting as above.

In step #3, the selected operation mode is
decided and the program flow proceeds to a component
decision subroutine of step #4. As shown in Fig. 23, the

component decision subroutine of step #4 is to execute
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control of step #12 and subsequent steps only in the case
where decision of component is executed in step #11. In
step #12, according to the position control of the
transfer rack 15 positioned on the transport stand 9 of

the component supply cassette 14, a memory 104 provided

at the transfer rack 15 is subjected to positioning with

the reading/writing means 105 provided at the component
supply section 8, and the program flow proceeds to step
#13.

In step #13, component information of the
component to be subjected to decision according to the
operation' mode, i.e., whether it is the component
relevant to all the component supply cassettes 14 or the
component relevant to the designated component supply
cassette 14 is read from the memory 104. Then, in step
#14, the read component information and a preset 1list of
required components are cross-referenced to each other to
decide whether or not the objective components after the
collective change are proper or improper.

The mounter 2 of the first embodiment has a
component inspecting device 222 comprising an
illuminating device and a recognition camera in
combination for the purpose of deciding the
appropriateness or inappropriateness of electronic

components held by the nozzles 7 or chucks as well as of
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their direction. Data for this inspection is created
from the component text data B by the data processor 203,
and included in the mounting data C.' This ailows the
control system 102 to receive this data wvia the data
processor 208 and to inspect the appropriateness or
inappropriateness of components of the device 222 by
taking the data as the criteria for component decision.
Accordingly, inspection data proper for to-be-mounted
components caﬁ also be obtained automatically, so that
more proper inspection of mounting components can be
attained with the necessary labor and time unchanged, and
that correct component mounting can be ensured.

The component supply céssettes 14 can be
treated and zreplaced in units of a specified number
collectively by the transfer rack 15, facilitating the
replacement and replenishment of components. Further,
accommodated component information of the component
supply cassettes 14 is provided . collectively in the
memory 104 or the like provided to the transfer rack 15,
so that they can be zread at one place by the
reading/writing means 105, taking less time for reading
process and therefore improving the productivity. _Since
the memory 104 is readable and writable, the mounting

conditions at the mounter 2 can be written so as to be



io

i5

20

25

WO 97/27522 PCT/IP97/00139

78

usable as a material for component contrel matching the
mounting conditions.

Wwith the microswitch 101 provided as a
detection means (detector) for detecting the
loading/unloading of component supply cassettes 14, when
the contrel system 102 has decided from detection of a
loading/unloading of the component supply cassettes 14
that a replacement of components has occurred, the
accommodated component information on the .component:
supply cassettes 14 is read so that the appropriateness
or inappropriateness of the components is decided. Thus,
it "is enabled to prevent such occurrences that the
mounter 2 continues operating even with the components

mis-replace, resulting in a trouble, or that time and

mounting operation are wasted.

In particular, when the reading of accommodated
component information is effected on all the component
supply cassettes 14 in the unit of collective replacement
that has replaced the predecessor, all the cases can be
treatéd simply without deciding which component supply
cassettes have been replaced out of the component supply
cassettes of the collective replacement.

The céntrol system 102 preferably has internal
or external storage means which has stored substitute

component data of substitute components as to eguivalent
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components or compatible other-company components that
can be substituted for the to-be-mounted components.
Wwith such an arraﬁgement, if a component has been decided
to be inappropriate, it can be decided whether or not a
component is a corresponding substitute of the component,
based on the substitute component data. So, even when a
subgtitute component is used at an exhaustion of
components, the decision as to whether or not the
mounting component is appropriate can properly be made
responsive to this. Thus, it becomes possible to prevent
such trouble that use of a substitute component may be
decided as an improper. component.

The storage medium 212 according to the first
embodiment of the present invention stores both the
component text data B and the image data IM corresponding
to various kinds of components as described hereinabove,
and can be used also as a component electronic catalog
for displaying information on various types of components
according to a specified search procedure, as in the
conventional case. Both the image data IM and component
text data B stored in the storage medium 212 can be read
out for every same component by the reading means 201 in
a predetermined search operation, supplied as a video
signal D to a display 213 of the data processor 203 and

displayed on the same screen. In addition, the component
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text data b can be output to other devices through an
output operation.

Since the imaje data IM and component text-data
B stored in the storage medium 212 are displayed for
evexry same component on the same screen of the display
213 by the search operation, the search and selection
among various kinds of components is enabled. Also the
component text data B can be utilized for processing of
various data because the data can be output to other

devices if necessary.

When the above storage medium 212 storing the
image data IM and component text data B'is outside the
apparatus as component electronic catalog 212 the first
embodiment, various data can be input independently of
the data processor 203 which is an apparatus for forming
the mounting data, and changed or added easily.

Moreover, the storage medium can be used in common in

various mounters 2.

In the case where the data of the storage
medium 212 storing the component text data B are
transmitted through communication, one storage medium 212
is commonly used among many mounters 2 without limits to
the location. Furthermore, this is convenient to form,
manage, change, or add the component text data B. The

above communication is carried out by wire, radio,
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telephone line, optical communication oxr any other method
not specifically determined.

Meanwhile, the data-processing program used in
the data processocr 203 can be stpred in an external CD-
ROM 215 as shown in Fig. 31 or other appropriate storage
media. The stored contents of the program are a data-
reading program file 21i5a and a data forming-processing
program file 215b. The data reading-forming program file
215a relates to a program for reading out, by controlling
the data reading means 201, the component text data b
corresponding to the components to be mounted at the
mounting positions £from the component text data B

necessary for mounting of components, e.g., shapes,

"dimensions, packing forms, colors, etc. of the components

which is preliminarily formed together with the image
data IM of components including the components to be
mounted and stored in the storage means, for example, the
storage medium 212 on the basis of the mounting position
data A related to the mounting positions including
mounﬁing angles of the components to be mounted. The
data-forming program file 215b relates to a program for
forming, by controlling the data forming means 202, the
mounting data C for the mounter 2 to receive and’mount
the compohents to be mounted to the respective mounting

positions from the mounting position data A and the data
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including the component text data b read out by the data
reading means 201 in corfespondence with the mounting
position data A. However, the stored contents of the
program are not limited to the above, and the specific
stored form may be selected freely.

In the above-described constitution of the
present invention, data of various programs can be input,
independently apart from the data processor 203 as the
mounting data forming apparatus and changed, or added
easily. The programs may be commonly used among mounters
2 of the same type.

The formation of the mounting data C will be
discussed more specifically below.

As representative examples of the mounting data
C, there are described earlier the NC program indicating
mounting positions of components, the component library
for recognition of various electronic components, the
arrangement of +wvarious electronic components at the
component supply section, and the supply library relating
to thé supply of components, e.g., conditions of take-out
positions when the components are supplied in trays. The
supply library includes, for example, data indicating
loading positions of many component supply cassettes set
in a component supply apparatus when the apparatus

supplies selected components to the mounter 2 while
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moving the cassettes in an axial direction of a supply
shaft. Other necessary data are formed from the supply
library. Fig. 32 is an operation screen of the display
213 in a mode generating the component library. The
electronic components corresponding to the respective
mounting positions in the position data A are searched by
a start key 216 and a cancel key 217. A component
library 220 corresponding to the type or model of a
component library generation device set by a different
start key 218 and a different cancel key 219, etc. is
automatically formed based on the component text data b
read from the component text data B correspondingly to
each of the searched cofnponents and the position data A.
Other items to be taken into consideration when
the components are mounted are the kind of nozzles and
chucks holding the electronic components, a moving speed
of a mounting head with the nozzles and chucks, reguired
fall positions of the nozzles and chucks when the
electronic components are mounted, that is, mounting
heighﬁs of the components to the board, a moving speed of
the board with the electronic components mounted,
particularly, an acceleration thereof, and +various
allowances thereof. These various electronic components
are accommodated, for example, in tapes or in trays so as

to be automatically supplied to the mounter. Packing
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-conditions including the supplied state of components as

above and a storing pitch of the components in such a
state should be alsc taken into consideration. According
to the present invention, this kind of data alike can be
automatically formed as the component library or other
mounting data C. With component text data of such
components, the mounting data C including the instruction
data of the set position and the instruction data of the
initial takeout position can be automatically formed.
Before the electronic components are wmounted,.
whether the components are properly directed or proper
components are selected 1is detected, based on which
result the improper components are exchanged or improper
directions of the components are corrected, etc. This
ingpection requires the component text data B related to
another recognition of the electronic components, i.e.,
shapes, surface reflectivities, colors, hue, polarity
marks of components, printed characters or color codes on
the components, etc., and such inspection data as
requifed by the component text data B can be
automatically formed as the mounting data C in the
present invention.
| In some cases, inspection data for boards after

the electronic components are mounted can be formed
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automatically and used by the mounter 2 itself or
inspection machine accompanying the mounter 2.

If the component text data B includes data of
codes of package materials, surface roughness, surface
shapes and the like of electronic components and, shapes,
dimensions, weight, etc. of components, and if the
mounting data C is: for detecting wheﬁher to suck the
electronic components by nozzles is optimum or to hold
the cowmponents by chucks is optimum; the moving speed of
the mounting head with the nozzles and chucks, suction
powers of  nozzles; the moving speed, especially
acceleration of the board after the electronic components
are mounted thereto; wvarious allowances; and pécking
forms by tapes and trays, i.e., supplied states of
components in the tapes and trays, specifically, the
presence/absence of covers or push pins, th¢
accommodating pifch of components in tapes and trays, a
count of accommodating rows and a pitch of rows in each
tray, the following mounting conditions can be set: the
preseﬁce/absence of the detachment of the covers; the
presence/absence of the movement of the push pins; and
one push per one-pitch supply or one push per two-pitch
supply depending 6n a difference of the supply pitch of

the components, etc.
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Concrete examples of the £first embodiment of
the present invention will be described hereinbelow. The
component text data B relating to wvarious electronic
components as shown in Fig. 30 is divided to a component
master file B,, a comp&nent shape file B,, a component
special shape file By, a component characteristic master
file B, a packing form file By, a component polarity
file Bg, a reel data file B,, etc. when the component
text data B is stored in the storage medium 212. The
data B may be divided in any other methods freely. For
example, the component text data B may be classified into
the component master file B,; a component appearance file
B,g+ and a packaging file Byq- Tﬁe component appearance
file B,y includes the component shape file By, the
component special shape file B4, the component
characteristic master file B,, and the component polarity
file Bg. The packaging file B;; includes the packing
form file Bg and the reel data file B5. The component
master file B; sets component names, codes of
manufacturer’ names, classification codes, kind codes,
shape codes, and packing form codes of components as the
most significant {(highest order) data. The master data
are called and displayed on the screen, so that contents
of items are selected and displayed in accordance with a

selection operation by the user. .



10

15

20

25

WO 97/27522

PCT/IP97/00139

87

The component kind c¢odes are manually input
individually for every kind of electronic components in
the cowmponent kind data. Shape codes are manually input
for every shape defined so as to manage the components by
shapes in the shape codes.

A part of these examples will be briefly
indicated below.

Data contents of the component shape file B,
are shape codes, component kind codes, presence/absence
of leads, body outer configurations LR, body edge shapes
DU, body thicknesses, special body thicknesses, component
heights, shape size allowances, electrode - .widths,
electrode lengths, electrode heights, etc.

Data contents of the special shape file B, are
shape codes, side numbers, special electrode
dispositions, special electrode existence positions,
special electrode widths, special electrode lengths,
special electrode heights, special root electrode widths,
special lead thicknesses, etc.

Data contents of the component characteristic
master file B, are component names, package color codes,
package material codes, etc.

| Data contents of the packing form file Bg are
packing form codes, packing form kind codes, X-

directional tray pitches, Y-directional tray pitches, X-
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directional counts of component rows, Y-directional
counts of component rows, counts of accommodated
components, tape widths, tape supply pitches, taping
directions/supply directions, etc.

Data contents of the component polarity file Bg
are component names, presence/absence of polaxities,
polarity mark groups, polarity mark shape size 1,
polarity mark shape size 2, polarity mark X coordinates,
polarity mark Y coordinates, polarity mark angles, right-
left symmetric/asymmetric components, etc.

Data contents of the reel data file B, are
component names, packed counts, etc.

Hereinbelow ére shown .some examples of
component kind codes set corresponding to kinds of
components.

In the following, are called chip compbnents
electronic components to be mounted on the surface of the
board, e.g., angular chip resistors or the 1like. Are
called axial components components having leads to be
inserted into holes of the board, more specifically,
components inserted in a sidewisely directed state such
as resistors or the like. On the other hand, are called
radial components components having leads to be inserted

into the holes of the board. The radial components are,
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for instance, aluminum electrolytic capacitors, etc.
inserted in a lengthwisely directed state.
Kind codes of chip components are:
Isolatoxr: ATC
Dielectric filtexr: BPP
Aluminum electrolytic capacitor: CAPALR
Cylindrical chip capacitor: CAPSYL
Film capacitoxr: CAPPULM
cc: CC
Connector: CNT
Mini diode: DIMINI
New mini power diode:DINMIHIPW
S mini diode: DISMINI '
Multiplexer: EZFA
Receiving filtef: EZFS
Filter: FLT
Noise filter: FLN
Oscillation filter: FSA
Mini power IC: ICMINIPW
Mini IC: ICMINI
IF module: IF
LC filter: LCFLT
NL filter: NLFLT

Crystal filter: QFT
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Kind codes of axial/radial/jumper components
are:
R-beads core: R-BC
R-capacitor: R-CAP
R-three-terminal capacitor: R-CAP3
A-beads core: A-BC
Jumper wire: J-JUMPER
Examples of shape codes set corresponding to
kinds of components will be indicated below.
Hereinbelow, the unit of size in codes is
uniformed for every kind of components, set by two digits

of the actual size, for instance, 301515 when the

component has a 3mm length, a 1.5mm width and a 1.5mm

height, and 201303 when the component has a 20mm length,
a 13.5mm width and a 3.5mm height.
Among the chip components:
Isolator: ATCB57 (ATC+shape symbol l+height 2)
Dielectric filtexr: BPPB45 (BPP+shape kind l+height 2)
Aluminum electrolytic capacitor: ALCBS57
{(ALC+shape syﬁbol l+height 2)
Cylindrical chip capacitor: 2125C
(diameter 2+length 2+C)
Film capacitor: 4833FC13 (length 2+width 2+FC+height
2)

CC: CC014B101008
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(CC+pin count 3+Bi+length 2+width 2+height 2)
New mini power diode: NMINIPWDIL315
(shape kind 5+coﬁponents kind 2+L+lead count
1+height 2}
5 For the axial/radial/jumper components:
Beads core: 2545RBC28 (length 2+width 2+RBC+height 2)
Capacitor: 4532CAP32 (length 2+width 2+CAP+height 2)
Three-terminal capacitor: 1207CAPCN15 .
{length 2+width_2+CAPCN+height 2)
10 Packing form codes are as follows:
Paper tape (pape:, adhesive paper): P0804000 (the
first digit P is a kind code of papers which becomes N in
the case of adhesive papers. The second two digits 08
indicates a tape width of 8mm and the succeeding two
15 digits 04 indicates a tape supply pitch of 4mm. The next
two digits 00 is a system reservation. The last digit 0
shows an angle of 0°.)
The angle code is 0 when the angle is 0°, 1
'when the angle is 90°, 2 when the angle is 180°, and 3
20 when the angle is 360°.
Embossed tape: E0804081 (the first digit E is a kind
code. The two digits 08 indicates a tape width of 8mm
and the following two digits 04 indicates a tape supply

pitch of 4mm. Further, the coming two digits 08 shows an
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emboss depth. The last digit 1 is the angle code of 90°
as mentioned above.)

Matrix tray: T1020001 (the first digit T is a kind
code. The second two digits 10 is a count of rows in the
Y direction, the next two digits 20 is a count of rows in
the X direction, and the next two digits ©O0 is a
sequential number assigned under the management of 'the
operator when the tray pitch is different. The last
digit 1 is the aggle code.)

Stick: S0800002 (the first digit & is a kind code, the
following four digits OOOO is a system reservation, and
the last digit 2 is the angle code.)

Bulk: BOOOO3 (the- first digit B is a kind code, the
four digits 0000 indicates a system reservation, and the
last digit 3 is the angle code.) .

As cut leads are called names of components
having leads cut. Codes for the cut leads are not
specifically defined in the first embodiment, and
selected and registered corresponding to the components
concerned. The cut lead code may be set freely so long

as it has 20 or fewer characters. However, the component

- with the cutting number of 0 is set to be CUTO0000.

Because of a small amount of data related to
electrode shapes, electrodes are classified simply as:

Integral type: 1
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Gull wing type: 2

J lead type: 3

-3

Flat lead type:
Separated type: 5
Ingertion type: 6
Butt lead type: 7

Volume type: B

The shape names of electrodes are input for
recording through a keyboard. It does not matter if the
shape names are input by Chinese characters.

A case where the storage medium 212 storing the
component text data B and image data IM is subjected to
screen search and utilized will be described below. A
flow chart of Fig. 33A shows search procedures in the
first embodiment.

When the data processor 203 is started in a
read mode to read out the component electronic catalog, a
search guide screen appears on the display 213,
sequentially showing guides for the search according to
predei:ermined search procedures. Data of the component
master file B; are shown as the first screen to be
searched. A required one among the master items related
to the component displayed on the screen is selected by
moving the cursor. Termination of the selection is input

through an OK key on the screen, whereby the display
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screen is chaqged and less significant data related to
the selected item are shown thereon.

Supposing that the selected master item is a
component classification code, component items in a rough
classification group of components are displayed on the
screen as the less significant screen. In response to
the OK key operation after the selection, the screen is
changed to a still less significant screen based on the
selection. As a result, rough classification data of
semiconductors, i.e., item data 6f transistors, diodes,
and optical semiconductor elements, and detailed
classification data of transistors selected by the cursor
among the rough classification, namely, detailed
classification component items such as bipolar
transistors (PNP) ... 2SA, 2SB, etc. are displayed on the
screen, as shown in Fig. 33B. Wheh the cursor is moved
to a different item in the rough classification data, for
example, diodes, the display screen of the detailed
classification data is changed from one related to
transistors to one related to diodes.

Upon selection of a rectifier diode in the
detailed classification data, the whole screen is changed
to a screen related to the selecﬁed diode, and an
explanatory screen of Fig. 33C is displayed when an item

for explanation is selected. If the screen is returned
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to the search screen, a final selection screen of Fig.
33D is di'splayed.

At this occasion, if a rectifier diode (code
MA7SWA) as the example, meeting the need is selected, in
other words, one electronic component is selected, basic
data of various kinds related to the selected electronic
component are indicated on the screen as in Fig. 33E.
This completes operations at steps #1-#3 in the flow
chart of Fig. 33A.

Thereafter, a screen to be displayed next is
selected on the screen of Fig. 33E which results from the
operation in step #3, in accordance with an aim to obtain
component data for selecting a component satisfying the'
need or forming the mounting position data A of the
selected component or the like. For example, an outline
view, a recommended land, a tape shape, etc. is selected.
An operation at step #4 is finished here.

In selecting the outline view through the
operation at step #4, the image data IM corresponding to
the outward shape of the selected electronic component
and the component text data B corresponding to the size
of the selected electronic component are read out from
the storage medium 212 and synthesized at step #5,
thereby to obtain a screen display as shown in Fig. 33F.

The screen displays an outline view E with dimension
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lines of the electronic component and a component text
data F of dimensions corresponding to the dimension lines
at the same time. When an output of size is selected on
this display screen, the component text data F can be
output otherwhere. |

When a land view is selected through the
operation at step #4, the image data IM corresponding to
the land shape of the selected electronic component and
the component text data B corresponding to the land size
of the selected electronic component are read out £from
the storage medium 12 and synthesized at step #5, thereby
to obtain a screen display as indicated in Fig. 34. The
screen simultaneously displays an outline -view G with
dimension lines of the land and a component text data M
of dimensions corresponding to the dimension lines on the
screen. If an output of size is selected on the séreen,
the above component text data M can be output otherwhere.

When a taping size is selectéd through the
operation at step #4, the image data IM corresponding to
the ﬁaping shape of the selected electronic component and
the component text data B related to the taping size of
the selected electronic component are read out from the
storage medium 212 and synthesized, which is displayed on
the screen as shown'in Fig. 35. A form view I of a

taping with taping dimension lines and a component text
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data J o_f dimensions corresponding to the dimension lines
are displayed on_the screen.

After the mounting position data A are formed
by a device for CAD or the 1like, wvarious kinds of
mounting data C shown at step #6 can be automatically
generated by the data processor 203 from the mounting
posifion data A and the component text data B stored in

the storage medium 212.

When a reel size is selected on the screen of
Pig. 33E, the image data IM and component text data B of
a reel of the selected electronic component are read out
from the storage medium 212 and combined to obtain a
screen display as shown in Fig. 36.4. The .screen shows a
drawing K of the reel and a component text data L
corresponding to the dimension lines in the drawing K.

While mounting of the electronic components
proceeds at the “ mounter 2 in accor_dance with the
generated mounting data, it may happen that some of the
electronic components are detected to need maintenance or
are éroduction-suspended components, which brings about
the necessity of replacing the components with other
electronic components. If the company lacks replacement
components, 'interchangeable or compatible electronic
components of other companies may be employed in some

cases.
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Therefore, it is preferred to store and manage
data of replacement components corresponding to the
components requiring maintenance or being suspended their
production, and also data of compatible components of
other companies in a case where the replacement
components are not available.

In the first embodiment of the present
invention, comparative data of the to-be-
maintained/production-suspended componehts and
replacement components and of compatible components of
other companies are similarly stored as the component
text data B, to be searched while displayed on screens as
shown in Figs. 36B and 36C.

If the component text data B are designed to
include data of component shapes, electric capacities,
characteristics, characteristics o©f mounters, plane
graphs, replacemént components, compatible components of
other companies, and component costs, it can be
automatically performed at the forming time of the
mounting data C to detect the presence/absence of
interferences of adjacent components when mounted to the
board and determine necessary insulation distances based
on the data of component shapes, electric capacities, and
characteristics as in the flow chart of Fig. 33A, whereby

the necessary minimum arrangement interval is set
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automatically and the optimum recommended land shape for
the eleétronic component is set automatically.

A data grouping-processing for determining the
mounting order and arrangement to mount electronic
components more quickly can be executed as well if data
of characteristics of mounters and plane graphs are
utilized.

Further, when data of replacement components,

compatible components of other companies, and costs are

-included, data processing to select and mount components

of the lowest cost is achieved. 1In addition, if the
replacement components or compatible components are
different from original componeﬁts in shape or color, the
components would be recognized as improper_ at the
mounting time, that is, an error treatment would be
started. To avoid such a disadvantage, a pxrocess for
rewriting inspection data for forming inspection programs
along with the mounting data can be automatically
executed.

If the component text data B includes codes
representing shape features, e.g., a state that
connection bumps at the lower face of the component are
projected, etc., the mounting heights, the pressing

amounts, or the pressing pressures when the component is
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mounted to the board according to the mounting data
forming program can be autoﬁatically determined.

If the component text data B includes as
numerical value data, shapes and dimensions of
components, colors and hue, reflectivities, the
presence/absence and states of leads and cut legds,
polarity marks, printed characters on the components such
as 1005CR, 102 or the 1like, color codes, surface
roughness, and surface materials, it can be automatically
determined from the shape and dimensions of the component
whether the component is to be recognized at the mounting
time by a reflection method or by a transmission method.
More specifically, although a large-size component 1is
easy to correctly recognize because it is reflected
clearly even by the transmission method, a small-size
component is not fit td the transmission method because
the shadow of a nozzle sucking the small component is
reflected, hindering the recognition of the small
component except the outward shape thereof. Not only the
outer shape, but leads at the lower surface of the small
component can be recognized in the reflection method, and
moreover it does not obstruct the recognition even if a
nozzle of a large diametér is used to mount the small
component . Therefore, the transmission method is

employed for 1large electronic components, while the
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reflection method is used for small electronic
components, thereby to prevent inspection failures.

The amount and the type of illumination light
for recognizing the components can be automatically
changed from the data of colors and hue, reflectivities,
surface roughness, and surface materials. A mirror
surface has a high luminance and therefore cannot be
recognized due to a reflecting light if an intense light
is cast thereto. If the surface of the component is
dark, the component cannot be recognized with a weak
light. The kind and amount of illumination light are

changed optimumly in accordance with the surface state of

‘the component .

The mounting direction of the component is
confirmed and corrected from the presence/absence and
states of 1leads and cut 1leads and polarity marks.
Besides, the mounting component is confirmed from the
printed characters and color code, etc. on the component.
Improper components are thus automatically refrained from
being'mounted.

If the component text data B includes data of a
plurality of packing forms acceptable in components of
the same kind, when the mounting data is to be formed,

available supply methods or supply methods making the

mounting cycle shortest can be automatically determined
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in accordance with the model or capability of a component
supply mechanism from the plurality of packing form data,
e.q., tapings, trays, stocks and the like and
characteristic data of mounters 2.

~When each component supply cassette for every
kind of electronic components loaded in the mounter 2 has
a memory for management of the cassette and component and
the memory can be used, if shépe codes indicating
dimensions, c¢olors, and polarities of components and
supply codes .of packing forms, supply pitches, and
supplying directions, etc. are written in the memory,
whether the component and the cassette correspond to ‘each
othér can be detected when the component is set to the
cassette, thereby to prevent erroneous setting.

In conjunction with that, when the whole data

of various kinds of electronic components stored in the

.memory 104 of each component supply cassette 14 are read

out at the control system 102 of the mounter 2 loading
the cassette, the arrangement of the components in the
component supply. unit 8 can be recognized and in
addition, the arrangement library, component library, and
the supply library including the component mounting data
C covering the read all components can be generated in
accordance with the wmounting data forming program

supplied to the control system 102, and the components
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can be mounted with the use of the mounting data C. 1In
addition, the control system 102 can also lend itself to
forming the mounting data C by transmitting the read
component text data B or the like to the data processor
203 in the first embodiment.

If the component fext data B includes shape
data such as data of lengths, widths, and heights of
components, thé volumes or weights of components can be
calculated from the shape data, nozzles and chucks for
handling the components can be selected based on the
obtained data of the volumes or weights, the moving speed
of the head equipped with the nozzles and chucks can be
set, the moving épeed of the table, particularly the.
acceleration of Ithe table can be set, and various kinds
of allowances can be set all automatically.

Further, if package color codes, component
shapes, recommended land shapes of components, surface
materials of components, surface reflectivities thereof
(reflectivities for evéry portion of the component if
reflectivities are different at both end portions of the
component and a central portion of the component),
polarity marks, printed characters or color codes on the
surfaces of components, etc. are included in the
component text data B, the inspection program for

inspecting mounted various components can be
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automatically generated correspondingly to components of
thé mounting data.

It becomes consequently unnecessary to select
and set electronic components meeting the needs,
different from when the mounting data are formed. Xinds
of components and inspection data for every kind are
obtained by simulating the component mounting data.

When the component text data B includes
component shapes, especially, lengths, widths, and
heights and, information of leads, lead data required for
visual inspection can be automatically set in the
inspection program based on the component text data B.

When the Eomponent text data B includes
temperature characteristics of all the electronic
components to be hounted to the same board, a process to
set temperature conditions at the mounting time can be
automatically carried out by the component mounting data
forming program. That is, specifically, in the case
where electronic components are mounted at both surfaces
of the board, the electronic components of higher heat-
proof properties are set to be ﬁounted at a first surface
than at a second surface of the board which is processed
after the first surface.

If the electronic components of higher heat-

-proof properties mounted to the first surface of the
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board are bonéed by reflow soldering at a high melting
point and, the electronic components of lower heat-proof
properties mounted to the second surface are bonded by
reflow soldering at a low melting point, it is eventually
prevented that the electronic components mounted earlier
to the first surface drop subsequent to melting of the
solder when the electronic components mounted to the
second surface are soldered, or the electronic components
of lower heat-proof properties are damaged when mounted
and soldered at the second surface. Further, by using
these temperature characteristic data, a condition
program for setting an optimum temperature profile for

the reflow soldering eqguipment can be automatically

- formed by the data formation processing means 202, in

which case the task and time for the reflow soldering
equipment to specially form the program and moreover such
occurrences that errors are caused from the additional

data formation can be avoided.

If the component text data includes data as to
whether components are moisture-absorptive thereby to
require burning or cold storage, conditions how to treat
the components at the mounting time can be automatically
set along with the mounting data.

Furthermore, it is also possible that, in order

to write various types of information into the memory 104
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or the 1like or update written contents by using the
reading/writing means 105, the control system 102 manages
various types of mounting-component information as to
mounting components such as count of used components
mounted by the mounter 2, amount of remaining components,
and conformity or inconformity of components, as well as
component mounting information as to the component
mounting such as a component holding rate and a to-board
mounting rate by a chuck or suction nozzle with respect
to a total number of components to be supplied, and can
make the reading/writing means 105 work prior to a

removal of a component supply cassette 14 to write the

mounting-component information or the component mounting

information into the storage means or to update written
contents at a time point of the removal of the component
supply cassette 14.

Like this, if the control system 102 -manages
various types of mounting-component information as to
mounting components such as count of used components
mounted by the mounter, amount of remaining components,
and conformity or inconformity of components, as well as
compcnent mounting information as to the component
mounting such as a component holding rate and a to-board
mounting rate by a chuck or suction nozzle with respect

to a total number of components to be supplied, and makes
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the reading/writing means 105 work prior to a_rémoval of
a component supply cassette 14 to write the mounting-
component information or the component mounting
information into the storage means or to update written
contents at a time point of the removal of the component
supply cassette 14, then the component supply cassettes
are enabled to have various types of component
information as to the to-be-mounted components such as
number of used components to be mounted, amount of
remaining components, and their conformity or
inconformity, as well as various types of information as
to the component mounting such as a component holding
rate and a to-board mounting rate by a chuck or suction
nozzle with respect to the total number of components
that have been supplied. 1In this case, the various types
of information can be used as references for the mounting
of the next components so as to lend the information
itself to the decision as to differences between the
catalog data of components and the actual dimensions of
components and the like, making conveniences for the
comprehensive management of to-be-mounted components and
their mounting state, by enabling more appropriate
component supply or by enabling more appropriate mounting

with the mounting conditions corrected or changed as well
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as for various types of countermeasures based on the
management.

When the component supply cassettes 14 are
loaded and unloaded individually, such data management
may be applied by providing the memory 104 to each of the
component supply cassettes 14 so that the component
supply cassettes 14 can be managed individually.

(Second embodiment)

This second embodiment shows a case with the
use of a component supply cassette 14 ‘to which a
conventionally wused electrical or optical or other
appropriate readable/writable memory 221 as shown in Fig.
37A is fixedly éttached is equipped to the transfer rack
15 shown in the first embodiment.

Fig. 37B shows the flow chart for component
discrimination in that case.

The point that the memory 221 of the component
supply cassette 14 is positioned at step #12a is the only
difference from the first embodiment in which the memory
of the transfer rack 15 ié positioned at step #12.

This second embodiment has an advantage that
the conventional component supply cassette 14 with a
memory can be utilized as it is, where because collective
replacement of. components by the transfer rack 15 and

collective setting of the memories 221 accompanying this
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are achieved even with the use of the conventional
component supply cassettes 14, it is more convenient to

use the conventional component supply cassettes 14 with a

.memory by individually loaded and wunloaded them.

However, the invention can of course be applied to
mounters in which the component supply cassettes 14 are
individually loaded or unloaded.

{Third embodiment)

In this = third = embodiment, accommodated
component information element 231 that includes
accommodated component information and can be loaded and
unloaded may be equipped to the component supply cassette
14 as shown in Fig. 38A. In this case, each time
electronic components are accommodated in the component
supply cassette 14, the accomquated component
information element 231 to these electronic components
can be loaded to the component supply cassette 14 so as
to lend itself to the reading of component information by
the mounter or the 1like. Still, with such
loading/unloading type accommodated component information
element 231, one set of the accommodated component
information element is only required to carry
accommodated component information of one kind, so that a
simple component information display form can be adopted,

inexpensively. In this third embodiment, the
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accommodated component information element 231 is
provided by displaying a bar code 231a on the top surface

of an accommodated component carrier 231b comprising a

bifurcated spring member. The display of this bar code’

231a may be either directly printed or implemented by
applying a prin:ed sheet. The accommodated component
information element 231 is fitted in such a way that the
bifurcated portions of the ca:rier 231b sandwich the top
side of the component supply unit 14a of the component
supply cassette 14. The way of fitting for loaded and
unloading may be set freely.

Referring to Fig. 38B, the accommodated
component information element 231 is a bar code 2312
which is displayed by using, as a carrier, a resin casing
231c that is overlaid so as to loadable and unlocadable to
the fixing lever 17a of the component supply cassette 14.
In this case, there can be provided advantages that a
functional effect similar to that of Fig. 38A can be
exerted and besides that special carriers for the
accommodated component information element 231 is no
longer necessitated.

(Fourth embodiment)

The storage medium carrying the accommodated

component information element of each component supply

cassette 14 as shown in Fig. 39 is an optical memory 241
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that is readabie by infrared communication. Since the
storage contents of the optical memory 241 given to each
component supply cassette 14 loaded to the mounter can be
read sequentially by an infrared communication means 242
located at one place, neither the infrared communication
means 242 nor the component supply cassette 14 needs to
be moved to read the accommodated component information
of each component supply cassette 14. Thus, the
accommodated component information can be read out in
short time, contributing to an improvement in the
productive efficiency.

(Fifth embodiment)

This fifth embodiment shows an eXaﬁple of
component management in the case where electronic
components accommodated in a tray 251 are supplied to the
mounter as shown in Figs. 40A-40D. In Figs. 40A, 40B,
there is provided a memory 254 from and into which
accommodated - component information of = components
accommodated in trays 251 supported by tray plates 253 is
read and written by an electrical or optical
reading/writing means 255 or the like, where the tray
plates 253 individually support the trays 251 of a tray
rack 252 so that the trays 251 can be put in aﬁd out in a
plurality of stages. With this arrangement, for the

selection of the tray 251 that supplies components to the
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mounter, information stored in the memory 254 can be read
by the reading/writing means 255, by which it can be
decided whether or not the tray 251 is a necessary one.
Also, in a state that the tray rack 252 is loaded to the
component supply unit of the mounter for component
supply, mounting  history as to the components
accommodated in each tray 251, which is previously stored
in the memory 254, as in the case described in the first
embodiment, can be made usable for various types of
management . In Figs. 40C, 40D, there is provided a
memoxry 261 that stores information on the electronic
components accommodated in the trays 251 accommodated in
the tray rack 252 so that the information can be read and
written collectifely. In this case, the management of
accommodated components in the trays 251 accommodated in
the tray rack 252 can.be achiéved collectively.

In addition, the memory 254 provided to each
tray 251 and the memory 261 provided to the tray rack 252
may also be used in combination. This can be applied
also to the relationship between the component supply
cassette 14 and the transfer rack 15 as described in the
first embodiment.
{(Sixth embodiment}

In this sixth embodiment, as shown in Figs.

40E-40F, the functions of the data reading means 201 and
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data forming means 202 are incorporated into the data
processor 208 provided in the mounter 2. The data
reading wmeans 201 also reads machine data M from the data
file 212 which has stored the characteristics of the
mounter 2, and forms mounting data C with considerations
of even the characteristics of the mounter 2, by using
the machine data M along with the mounting position data
A and component text data B similar to the case of the
first embodiment.

Thus, the mounting data fitting the
characteristics of the mounter can be formed for
realizing more adequate mounting of components. Besides,
special data processing means is not needed between the
CAD system 211 for forming the mounting position data A
for components and the data processor 208 of the mounter
2 because the data reading means 201 and the data forming
means 202 are the data processor 208 of the mounter 2.
Accordingly, the number of associated devices for forming
the mounting data C can be reduced and the mounting data
C into which the characteristics of the mounter 2 are
incorporated can be conveniently formed with the mounter
2 itself.

According to the embodiments, mounting data foxr
supplying components to a conventional mounter and

mounting them to specified mounting positions, such as an
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NC program relating to the mounting positions of
components, a component library relating to component
recognition such as configurations, dimensions, and
colors of components, and a supply library relating to
component supply state in a supply unit can be formed
through automatic data processing by using the component
text data necessary for the mounting of ~various
components stored together with image data in the
component electronic catalog, without manual input of
component data. Thus, the labor and time required for
forming the mounting data can be reduced significantly.

According to the embodiment, in addition to the
above, mounting data fitting even the characteristics of
the mounter can be formed so that more adequate mounting
of components is realized.

According to the embodiﬁents, in addition,
inspection data adequate for to-be-mounted components can
élso be automatically obtained, so that more proper
inspection of mounting components can be attained with
the ﬁecessary labor and time unchanged.land that correct
component mounting can be ensured.

According to the embodiments, in addition, data
out of the image data and numerical data for individual
components are displayed in units of identical components

on the same screen, thus lending themselves to the seaxch
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and selection of components in a variety of types through
the search operation. Moreover, the numerical data can
be outputted to other equipment, as required, lending
themselves to various types of daté processing.

According to the embodiments, in addition, the
input of various data can be done separately from and
independently of the apparatus for forming mounting data
so that changes and additions. of data can be done
readily. Moreover, the catalog can be sghared among
various mounters.

According to the embodiments, in addition,
there can be advantages that the use of one storage means
is not limited by the place where the mounter has been
installed and that the one stbrage means can be shared
among a large number of mounters. Additionally, the
apparatus is convenient for the formation, management,

change, and addition of data.

According to the embodiments, in addition,
special data processing means is not needed between the
data brocessing means for forming mounting position data
for components and the control system of the mounter, so
that the number of associated devices for forming the
mounting data can be reduced. Besides, the mounting data

inte which the characteristics of the mounter are
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incorporated can be conveniently formed with the mounter
itself.

According to the embodiments, in addition, the
same functional effects as those unique to the embodiment
can be exerted.

According to the embodiments, in addition, the
same functional effects as those unique to the
embodiments can be exerted.

According to the storage medium of the
embodimehts, the input of various programs for forming
mounting data can be done separately from and
independently of the apparatus for forming mounting data
so that changeé and additions of programs can be doﬁe
readily. Moreover, the medium can be shared among the
mounters of the same type.

According to the component mounting method and
apparatus of the embodiments, various types of components

can be automatically mounted by forming, through

‘automatic data processing, mounting data for supplying

the éomponents to a conventional mounter and mounting
them to specified mounting positions, the mounting data
being exemplified by an NC program relating to the
mounting positions of components, a component library
relating to component recognition such as configuration,

dimensions, and colors of components, and a supply
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library relating to component supply state such as
arrangement of the components in a supply unit, and by
using the resulting mounting data for operation control
of the mounter. Thus, it is no longer necessary for
persons to input various types of component text data
necessary for the formation of mounting data for
individual to-be-mounted components each time new circuit
boards are fabricated, so that product type changes can
be achieved in guite short time and that the productivity
is improved.

According to the embodiments, in addition,
inspection data proper for the to-be-mounted components
can further be automatically obtained, so that -more
proper inspection of mounting components can be attained
with the necessary labor and time unchanged, and that
correct component mounting can be ensured.

According to the embodiments, in addition, even
when a substitute component is used at an exhaustion of
components, the decision as to whether or not the
mounting component is appropriate can properly be made
autématically responsive to this. Thus, it becomes
possible to prevent such trouble that use of a substitute
component may be decided as an improper component.

According to the embodiments, in addition, the

accommodated component information carried by the
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individual component supply cassettes equipped to the
mounter is automatically read by the reading means, and
the control means automatically decides whether or not
component-side conditions such as the components to be
supplied by these component supply cassettes as well as
their arrangement, comply with the component conditions
set in the mounting data. Thus, it is enabled to prevent
such occurrences that the mounter continues operating
even with the components mis-placed, resulting in a
trouble, that time and mounting operation are wasted, or
that produced electronic circuit boards are faulty so as
to be repaired or abolished, which would cause a
froduction loss.

According to the embodiments, in addition, the
component supply cassettes are treated and
loaded/unloaded by the transfer rack collectively in the
units of the specified number of component supply
cassettes, giving a convenience for the replacement and
resupply of components. Besides, the accommodated
component information as to the individual component
supply cassettes is collectively provided in the transfer
rack and can be read at one place, so that the reading
takes no much time, contributing to an improvement in the

productivity.
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According to the embodiments, in addition, when
a loading/unloading of replaced component supply _
cassettes is detected by the detector, the control means
decides based on the detection whether or not the
component supply cassette has been replaced with another,
where if it has been replaced, the accomﬁodated component
information on the newly loaded component supply cassette
is read. Thus, it is enabled to prevent such occurrences

that the mounter re-operates as components have been mis-

. exchanged, resulting in a trouble, or that time and

mounting operation are wasted.

According to the embodiments, in addition, when
the component supply cassettes have béen collectively
replaced in the units of a specified number, the
accommodated component information on all the component
supply cassettes that have been collectively replaced.
Thus, it is enabled to simply cope with all the cases,
without discriminating which component supply cassettes
have been replaced out of those that have been
collectively replaced.

According to the embodiments, in addition, each
time a component supply cassette is accommodated, bar
codes corfesponding to the component are provided to the
component supply cassette. Thus, proper accommodated

component information can be given to the component
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supply cassette simply without requiring any special
device.

According to the embodiments, in addition, even
if the components to be accommodated in the component
supply cassette, the accommodated component information
stored in the storage means may be rewritten responsive
to newly loaded components. Thus, it is unnecessary to
replace the means for carrying accommodated component
information each time, conveniently.

According to the embodiments, in addit;on, the
storage contents of the optical memory carried by the
component supply cassette loaded to the mounter can be
read sequentially by the infrared communication means
located at one pléce. Thus, it is unnecessary to move
either the reading means or the individual component
supply cassettes, so that the reading can be accomplishéd
in short time, contributing to an improvement in the
productive efficiency.

According to the embodiments, in addition, by
conﬁrolling various replenishment components as well as
various types of carriers carrying accommodated component
information corresponding to the replenishment
components, each time compénents are accommodated in a
component supply cassette, the carrier carrying component

information corresponding to these components c¢an be
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attached to the component supply cassette, so that
changes of accommodated components or the like can be
treated simply and reliably.

According to the embodiments, in addition, the
component supply cassette can be made to carry various
types of component information as to to-be-mounted
components such as the number of used components, amount
of remaining components, and conformity or inconformity
of components, as well as various types of information as
to the component mounting such as a component holding
rate and a to-board mounting rate by a chuck or suction
nozzle with respect to the ‘total number of supplied
components. Then it becomes possible to lend the various
types of information to the next component mounting in
determining any differences between catalog data and
actual dimensions of components and the like so that more
proper component supplying can be achieved, or to correct
or change mounting conditions so that more proper
component supplying can be achieved, allowing
compﬁ:ehensive control of to-be-mounted components as well
as their mounted state conveniently.

According to the embodiments, in addition, a
condition program that sets an optimum temperature
profile for reflow-soldering the to-be-mounted components

can be formed with the data processing function of the
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data processor, only by including temperature
characteristic data of various components in the
component text data as to the to-be-mounted components.
Thus, in such a ¢ase where reflow-soldering is involved
in the component mounting, labor and time required to
specially form the temperature files for the reflow-
soldering work can be saved, and moreover any causes of
trouble due to mis-input of data or the like in such
separate formation of the profiles can be avoided.
The entire disclosure of Japanese Applications
No. 8-12132 filed on January 26, 1996, No. 8-11555 filed
on January 26, 1996, No. 8-11641 filed January 26, 1996,
No. 7-249741 filed on September 27, 1995 (corresponding
to International Application No. PCT/JP96/02800 filed on
September 27, 1996) including specifications, claims,
drawings, and summaries 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 accoﬁpanying 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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reading component text data corresponding to
to-be-mounted components of individual mounting positions
stored in a component electronic catalog, according to
mounting-position.data including mounting angles relating
to the nwunting_positions formed on the to-be-mounted

components, by using the component electronic catalog

‘that has stored image data concerning various types of

components including the to-be-mounted components as well
as component text data necessary for component mounting
including configurations and dimensions of the
compdnents; and |

forming mounting data for a mounter to receive

components and mount them to specified mounting positions

~according to the mounting-position data as well as the

component text data read for the individual mounting
components concerning the  to-be-mounted <components
corresponding to the mounting-position data.

2. A method for forming mounting data according to
Claim 1, wherein the mounting data is an NC program
relating to the mounting positions of the components, a
component library 'relating to component recognition
including configurations and dimensions of the individual

to-be-mounted components, and a supply library relating
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to component supply states including arrangement of the
components in a component supply unit.
3. A method for forming mounting data according to
any one of Claims 1 and 2, wherein the mounting data is
formed by considering even characteristic data of the
mounter.
4, A method for forming mounting data according to
any one of Claims 1 to 3, wherein the mounting data
includes inspection data for accurate component mounting.
5. A method for forming mounting data according to
any one of Claims 1 to 4, wherein the component text data
includes data necessary for the component mounting
including packing forms and colors of the components.
6. An apparatus for forming mounting data,
comprising:

data reading means for reading component text
data corresponding to to-be-mounted components of
individual mounting positions from component text data
necessary for component mounting including configurations
and dimensions of the components formed beforehand
together with image data and stored in a component
electronic catalog as to wvarious types of components
including the to-be-mounted components, according to

mounting-position data relating to mounting positions
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including mounting angles formed for the to-be-mounted
components; and

data forming means for forming mounting data
for a mounter to receive compbnents and mount them to
specified mounting positions according to the mounting-

position data as well as data including the component

" text data read by the data processing means as to the

individual to-be-mounted components corresponding to the
mounting-position data.

7. An  apparatus for forming mounting data
according to Claim 6, wherein the data reading means
reads both the component text data and the image data
corresponding to various types of components stored in
the component electronic catalog, in units of identical
components in aéébrdance with a search operation to
display the data on the same screen and outputs the
component text data to other eguipment with an output

operation.

8. An apparatus for forming data according to
Claim 6 or 7, wherein the component electronic catalog is
detachably set to the apparatus.

9. An apparatus for forming data according to
Claim 8, wherein the component electronic catalog is

designed for information transfer by communication.
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10. An  apparatus for forming mounting data
according to any one of Claims 6 to 2, wherein the data
reading means and the data forming means are data
processing means of the mounter.

11. An  apparatus for forming mounting data
according to any one of Claims 6 to 10, wherein the data
forming means forms the mounting data by considering
characteristic data of the mounter.

12, An apparatus for forming data according to any
one of Claims é to 11, wherein the data forming means
forms even inspection data for accurate component
mounting as the.mounting data.

13.- An apparatus for forming mﬁunting data
according to any one éf Claims 7 to 12, wherein the
component text dafa includes data necessary for the
component mounting including packing forms and colors of

the components.

14. A storage medium comprising as records thereof:
a .data' reading program for reading component
text data corresponding to to-be-mounted components of
individual mounting positions from éomponent text data
necessary for coTponent mounting including configurations
and dimensions of the components formed beforehand
ﬁogether with image data and stored in a component

electronic catalog as to various types of components



10

is5

20

25

WO 9727522 , l!ﬂ"c' "mL, l""" "I'sl " l!l' | PCTAIPS7/00139

127

including the to-be-mounted components, according to
mounting-position data relating to mounting positions
including mounting angles formed for the to-be-mounted
components; and .

a data forming program for forming .mounting
data for a mounter to receive components and mount them
to specified mounting positions according to the
mounting-position data as well as data including the
component text data of individual components read by the
data processing means as to the individual to-be-mounted
components corresponding to the mounting-position data.
i5. A nmthod;for mounting components, comprising:
reading component text data correspohding to to-be-
mounted components of individual mounting positions
stored in a component electronic catalog, according to
mounting-position data including mounting angles relating
to the mounting positions formed on the to-be-mounted
components, by using the component electronic catalog
that has stored image data concerning various types of
compohents including the to-be-mounted components as well
as component text data necessary for component mounting
including, configurations, and dimensions of the
components; forming mounting data for a mounter to

receive supply of components and mount them to specified

-mounting positions according to the mounting-position
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data as well as the component text data read for the
individual mounting components concerning the to-be-
mounted components corresponding to the mounting-position
data; and automatically mounting the components
sequentially to the specified positions of a board by
controlling operation of the mounter based on the formed
mounting data.

16. A method for wmounting components according to
Claim 15, wherein the mounting data is an NC program
relating to the mounting positions of components, a
component library relating to component recognition
including configurations, and dimensions of the
individual to-be-mounted components, and a supply library
relating to component supply state including arrangement
of the components in a component supply unit.

17. A method for mounting components accorxrding to
any one of Claims 15 and 16, wherein the mounting data
includes inspection data for correct component mounting,
and the components to be mounted are inspected based on
this inspection data.

18. An apparatus for mounting components,
comprising: a mounter; data reading means for reading
component text data corresponding to to-be-mounted
components of individual wmounting positions from

component text data necessary for component mounting

Mimosa .1 6:52:39
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including configurations, and dimensions of the
components formed beforehand and stored in storage means
as to various types of components including the to-be-
mounted components, according to mounting-position data
relating to mounting positions including mounting angles
formed for the to-be-mounted components; data forming
means for forming mounting data for the wmounter to
receive supply of components and mount them to specified
mounting positions according to the mounting-position
data as well as data including the component text data
read by the data reading means as to the individual to-
be-mounted components corresponding to the mounting-
position data; and contrel wmeans .for controlling
operations of the mounter upon reception cof the mounting
data from the data forming means.

19. An apparatus for mounting components according
to Claim 18, wherein the control means has internal or
external storage means which has stored substitute
component data of substitute components as to equivalent
components or compatible other-company components that
can be substituted for the to-be-mounted components,
where if a component |has been decided to be
inappropriate, the control means decidés whether or not
the component is a corresponding substitute, based on the

substitute component data.
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20. An apparatus for mounting components according
to any one of Claims 18 and 19, wherein the mounter
receives supply of components from a component .supply
cassette having accommodated component information
removably equipped, and further has reading means for
reading the accommodated component information of the
component supply cassette, and wherein the control means
decides appropriateness or inappropriateness as to
component supply including placed components or component
arrangement, according to read information derived from
the reading means.

21. An apparatus for mounting components according
to Claim 20, wherein the componeﬂt supply cassette can be
replaced collectively in units of a specified number of
component supply cassettes, and wherein a transfer rack
that treats collectively the specified number of
component supply cassettes has the accommodated component
information as to the individual component supply
cassettes placed on the transfer rack.

22. An apparatus for mounting components according
to any one of Claims 20 and 21, further comprising a
detector for detecting a loading or unloading of the
component supply cassette, wherein when it 1is decided

from a detection of the loading or unloading of the

- component supply cassette that a component replacement
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has occurred, the control means reads the accommodated
component information of the newly loaded component
supply cassette and decides whether or not the components
are appropriate or inappropriate.

23, An apparatus for mounting components according
to Claim 22, wherein the component supply cassette is
replaced collectively in units of a specified number of
component supply cassettes, and the reading of the
accommodated component information is made on all the
component supply cassettes of the collective replacement
unit that have been newly loaded after a replacement.

24, An apparatus for mounting components according
to any one of Claims 20 to 23, wherein the accommodated
component information is indicated by bar codes.

25. An apparatus for mounting components according
to any one of Claims 20 to 23, wherein the accommodated
component information is one stored in a
readable/writable storage medium.

26. An apparatus for mounting components according
to any one of Claims 20 to 23 and 25, wherein the storage
medium is an optical memory that can be read by infrared
communication.

27. An apparatus for mounting components according
to any one of Claims 24 to 26, wherein the accommodated

component information is carried by a carrier that can be
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loaded to and unloaded from the component supply
cassettes.

28. An apparatus for wmounting components according
to any one of Claims 25 and 26, further comprising
writing means for writing various types of information
into the étorage medium or updating written contents
thereof, whexein the control means manages various types
of mounting-component information as to mounting
components including number of used components mounted by
the mounter, amount of remaining components, and
conformity or inconformity- of components, as well as
component wmounting information as to the component
mounting including a component holding rate and a to-
board mounting rate by a chuck or suction nozzle with
respect to a total number of cdmponents to be supplied,
and makes the writing means work prior to a removal of a
component supply cassette to write the mounting-component
information or the component mounting information into
the storage means'or to update the written contents at a
time -point of the rémoval of the component supply
cassette.

29. An apparatus for mounting components according
to any one of Claims 18 to .28, wherein the component text
data includes temperature characteristics of the

components, and the data forming means automatically
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forms a condition program that sets an optimum
temperature profile for reflow-soldering the to-be-
mounted components, from the temperature characteristics

as to the individual to-be-mounted components.



