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(57) Abstract

‘A methgq for forming mounting data, includes reading component text data cc mresponding to to-he-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
.| conceming various types of components including the to-be-mounted components ss well as component text data nzcessary for component
. | mounting including conflguranons and dimensions of the components, and forming mounting data for a mounter to receive components

and mount them to specified mounting positions according to the mounting-positicn data as well s the component text data read for the
mdw:_dual mounting components conceming the to-be-mounted components corresponding to the mot.nting-position data.




wi th other kinds of conponents. The total nunber of kinds of electronic
conponents is furthernore increased if conpatibl e conponents anong

di fferent manufacturers WO 97/ 27522

PCT/ JP97/ 00139 2 are included. 1In formng an electronic circuit board by
nount i ng el ectwonpamapnponents of various kinds to a board, | pcrspymesesary
to sel ect. electronic conponents that neet various kinds of needs set in the
design stage 5 of the electronic circuit. |In nmounting the various

ki nds of conponents on boards, it is also necessary to consider so-as to
nount the conponents properly and surely not to be mut ual |'y I nfl uenced
by characteristics and durabilities of the electronic conponents to be
nount ed 10 and ot her el ectronic conponents. A growi ng requiremnment in
these-days is to correctly recogni ze shapes of conponents and highly
accurately nount the conponents as a | coESQRIFRIIGNS minim zed in accordance

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

APPARATUS FOR MOUNTING COMPONENTS USING THE SAME

5 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
10 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
15 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

20 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



density of conponents. 15 ' More specifically, the kind of
nozzles and chucks for carrying the el ectronic conponents, a mpving speed
of a mounting head equi pped with the nozzles and chucks, necessary fal

posi tions of the nozzles and chucks when taking out the electronic

conponent s fr%@, 3& conponent supply section or mounti ng.b
127522, . : 2 'E% #?BR
conponents, that 1's, hei ghtw se positions when the nozzles and c uc‘gm%ake

out the el ectronic conponents or hei ghtw se positions when the nozzles
and chucks nount the electronic conponents to the board, a noving speed
of the board 25 which has at |least one electronic conponent

nmount ed WD 97/ 27522 PCT/ JP97/ 00139
3 thereon, particularly, an accel eration of 2t he board and various kinds of
al | owmances, etc. should be taken into consideration when the electronic

conponents are npunt Egc&.l?dééle bﬂ’?‘rfgming 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

5 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

10 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.

15 | 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

20 compénent 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

25 which has at least one electronic component - mounted



5 These various kinds of electronic conponents are packed in
tapes to be automatically supplied to the nounter or contained in trays, or
handl ed in the formof sticks or in bulk. Thi s conmponent supply fashion
or manner including an accomodation pitch or the like of 10
conmponents, i.guooAaski ng forns of conponents shoul d al so be tmiemrorwoiss nd
when nmounting data are to be fornmed. Meanwhile, when the electronic
‘conponents are nounted, whether or not -the el ectronic conponents are
properly selected or directed is recognized, so that 15 | mpr oper
conponents are exchanged or the direction of the conponents is corrected
based on the recognition results. In order tg achieve the above inspection,
it is necessary to forminspection data, as the nounting data, on the basis
of information related to the el ectronic conponents 20 such as
shapes, surface figdteani, vpddticulaadygr San ksl qr@tdion Yofrat ks, bpardt edd
characters, and color codes marked on the conponents, etc. Conponent
cat al 6g br ochur esvarieushekinds edf haldowkorest oetor mshieuldpduee- trlsen | bago
nounting data or 25 i nspection data and _properly nount the
sel ect ed consideration when the electronic components are mounted
to the board.

5 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

10 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
15 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
20 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

25 - inspection data and properly mount the selected
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conponents on boards so as to select electronic conponents of
various kinds in conformty with the needs fromthe viewoint of the
circuit design and nount the selected el ectronic conmponents properly.

Detailed and 5 conplicate conponent information are edited and
recorded for e¥2PY2R#nhd of el ectronic components in the brochtrEEZOMS? di ng
to a predeterm ned classification nethod. I n sonme cases, - electronic
conmponents have been actually measured with the use of calipers or the like
to obtain 10 necessary data. It is difficult not only to actually
measure the el ectronic conponents as above, but to search for the

el ectroni c conponents neeting the needs frofnthe catal og brochures. The
success of the optinmm selection of 15 requi red conponents depends

on how careful | v Lhe,catal o9cRroghures e referred 1 0edetel | aWtedinic
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
5 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
10 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

15 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

20 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

25 handled as image data to be displayed on a screen. The



quantity of |abor and tine. In particular, the recent diversification of
neéds i ncreases the nunber of kinds of electronic conponents which are
provi ded, enlarging the 20 anount of information data, thus hindering
t he opti num sel ecti on of conmponents furthernore. For solving the |ssue

so-cal | ed conpowerwrzedzectroni ¢ cat al og has been provided, mhergQ*Jg
el ectronic conponents in the catal og brochures are 25 han as |nage

data to be displayed on a screen. The WO 97/ 27522

PCT/ JP97/ 00139 5 inage data edited and stored according to a predeterm ned
classification nethod in the electronic catalog are read out and di spl ayed
on the screen by a special read device, a pergonal conputer or the like in
accordance with 5 predeterm ned classification and search procedures.
The el'ectroni c conponents can thus be rationally searched and selected in a
short tine while tiegd slaktaye8ite@nahd stored according to a predetermined

B ~ 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

5 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

10 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,

15 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,

20 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

25 practiced sequence to form the mounting data with the use



changed through the search or | ook-up operation. The el ectronic catal og
EC using a storage nedium such as a 10 CD- ROM hol ds the image data for
di spl'ayi ng various data of various kinds of electronic conponents on the
screen in an inmage data file M as shown in Fig. 41. The inmage data file

| MF hol ds cha%;ﬁ.,sﬂata such as nunerics and characters and l{(hg#,r? (gga
i
) in a

such as pictures i'gures, 15 etc. altogether in one se

sui tabl y divided state. The above-descri bed conmponent el ectronic
catal og EC stores various kinds of data of shapes, dinensions, surface
states, characteristics, and usage, 20 etc. of the electronic
conponents as the inage data to be displayed on the screen in the form of
phot ographs, draw ngs, tables, and graphs, @nd naturally includes data for
form ng the nounting data of the conponents as well. A flow chart of Fig.

42 shows a convery i gggl | R ronic PEREALEET sREAUCHSE { QbOLARL NGsTRUNELNG

data wth the us
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.

5 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

10 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
15 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

20 | 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

25 a search of the component 2SA1022 on the screen of Fig.
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el ectronic catal og EC The sequence wi Il be described bel ow First,
the electronic catalog ECis |loaded to a read device and the read device is
started to read out the catalog on the screen. 5 Then, a

comand i s i npuyobhgeh nanipul ation of a search key and Settf&ﬂ.vﬁfvmmsg
conditions in accordance with predeterm ned classification and Search

procedures. A conmand anal ysis section subsequently starts searching.
Commands are repeatedly input until one electronic 10 conponent is

sel ected. Fig. 43 shows a display screen obtained by designating a rough
classification group of transistors and then7searching bi pol ar transistors
(PNP) ... 2SA, 2SB in a detailed classification group. ©~ A cursor in the 15
screen is located to point the first conponent anbng 62 conponents

concer ned. A  4YSeandCaBnifEBECds d0lexpARatIBROREP] HBHE A4 Oelated

conponents by noving the cursor to a colum of the required conponent. As a
resul t of this, ofe dhatrefdinemmipodestriptisel eof ethet hempopene deszaxnz2
are displayed on the screen as shown in Fig. 44.

When a search (S) is selected on the screen of

5 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

10 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.

15 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

20 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.



20 i mge data of which conmponent should be displayed on the screen.
The i nage data of the detected conponent are displayed on the screen
according to predeterm ned procedures by the user's nmanipul ati on. For

exanpl e, supposing that the user designates 25 a search of the
conmponent 2SA n.the screen of Fig. WO 97/ 27522
PCT/ JP97/ 00135‘9(3371?%57&nd mani pul at es an expl anati on key, i nagevca‘éFg”?"él’gat ed

to the rudi mental description of the conponent 2SA1022 are displayed on the
screen as shown in Fig. 44. Wen a search (S) is selected on the screen of
5 Fig. 44, a list of display itenms in the rough
classification group selectable on the screen of Fig. 44 is

‘Wi ndow di splayed as in Fig. 45. If an outlithe view is selected on the
screen of Fig. 45 or directly fromthe screen of Fig. 44, imge data

related to the outer shapg 10 50 QEnth§e§8€EQQf9t 8LE1 PPOVEe UL heger een

as indicated in
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

5 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,

10 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

is 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

20 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

25 owing to a programmed rational search system, so that



Fig. 46. If aland viewis selected, image data related to the land are
di spl ayed on the screen as in Fig. 47. |If a taping size is selected, inmage
data related to the taping size appear on the screen as in Fig. 48. 15
Meanwhile, if a reel size is selected, imuge data related to the reel size

are shown on thgosggmen as in Fig. 49. Fig. 50 is a window dis bp,yrgq)‘mﬁ;rage
data related to a characteristic curve as the characteristic curve

selected on the initial explanation screen when 20 an electronlc
conmponent of a notor control circuit of AN6650 is subjected to search.

Fig. 51 is a window display obtained when an exanple of an applied circuit
is selected with priority on the initial exphanation screen of Fig. 50,
with a bl ock di agram added. WO 97/ 27522

PCT/ JP97/ 00139 8 The user can relatively easily select the electronic
conponents fit tovdfioureedsorticomdene QateWP@ia be efficiently visually

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
5 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
10 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
15 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
20 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

25 components. An object of the invention is to provide a



of the circuit design by searching the conponent data as descri bed

her ei nabove and freely visually confirmvarious 5 ki nds of data of

sel ected and to-be-nounted conponents necessary to form nounting data of
the sel ected el ectronic conponents by the above search. At the sane tine,
the user can freely search data correspondingly to a conponent nountin

nmet hod by chuc¥@98f5%uction nozzles, 10 or dependi ng on ﬁﬂHWﬁﬂpupge
conponents are recogni zed or not or how the conponents are recogni zed, etc.
In order to formthe nounting data based on the data visually confirned
with the use of the electronic catal og as above, the visually confirned
nounti ng data of 15 conponents have been conventionally manual |y i nput
to a special automatic data processor or aidQautonmatic data processor such
as a personal conputer, conbined with prelimnarily formed data of nounting -

positions of the conponents or the |jke herqu to _da a-Process agglég
obtain the conpof@ROHdtnt MAYEATE aRgthRdn 7% rnaqﬁﬁféggﬁponenps.basg on

Ly ope L on coRkaingl o FRUSL, ThE | pRUONSHRIELONET, by dersbity

mounting data easily in short time without requiring

manual input of data as to individual components, £rom

5 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

10 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:

15 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

20 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

25 components; and



sel ection of electronic conponents satisfying the needs 25 owng to a
programmed rational search system so that WO 97/ 27572

PCT/ JP97/ 00139 9 various sorts of data can be efficiently visually
confirmed one by one. However, the recorded data are image data intended
totally for sce@e8ashspl ay and therefore cannot be directly upessberoois9
automatically form5 the nmounting data for nounting the sel ected

el ectronic conponents. As such, the user is obliged to take the trouble
to manual ly input the visually confirned data to the automatic data
processor while sequentially selecting the required electronic
conponents in the search 10 operatigp. In other words, it stil

t akes-a consi derabl e amount of labor and tine to formthe nounting data
even with the help of the conventional electronic catal og. D SCLOSURE OF

| NVENTI ON The present invefdrnfihg Snduntingedata drves sheinter 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

5 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

10 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

15 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

20 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



15 I ssues, and an object of the invention is to provide a nounting
data form ng nethod and apparatus, as well as a storage nedi um used
therefor, which allow nmounting data to be fornmed easily in short tine
wi thout requiring manual input of data as to individual conponents, from 20
mount i ng-position data fornmed on the individual to-be- nounted conponents
as well as WOAPYE®nt text data necessary for the formatiFBP7AYdht i ng
data previously set and stored in a conponent el ectronic catal og together
with inmage data as to various types-of electronic 25 conponents. An
object of the invention is to provide a WO 97/ 27522
PCT/ JP97/ 00139 10 conponent nounting nethod and apparatus which all ow
conponent nounting to "be acconplished iuzy deriving nounting data
easily in short time without requiring manual input of data as to
I ndi vi dual conponents, from5 nmount i ng- position data forned on the
i ndi vi dual to-beaspects, 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
s 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 sixth aspect of the present
10 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
15 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
20 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

25 specified mounting positions according to the mounting-



mount ed conponents as well as conponent text data necessary for the
formation of nounting data previously set and stored in a conponent
el ectronic catal og together with inage data as to various types of

el ectronic 10 conponents. In acconplishing these and ot her objects,
according to awljd-phsaspect of the present invention, there i pcRiypyigeen 2
“method for formng nounting data, conprising: 15 readi ng

conponent text data corresponding to to-be-nounted conponents of

i ndi vi dual nounting positions stored in a conponent el ectronic catal og,
‘according to nounting-position data including nounting angles relating to
the nmounting positions forned on the to-be-npunted 20 conponents, by
usi ng the conponent electronic catalog t hathas st ored i mage data
concer.ning various types of conmponents including the to-be-nounted

component s as vl odyt LPENED! 3k exle1da! 4 NBEESS Ak Ll ng O CBbmBBHEAE NT

I ncl udi ng confi‘gurati ons an | mensi ons 0 the™ 25

conponents; and text data read by the data processing means as to the
individual to-be-mounted components corresponding to the
mounting-position data.

5 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

10 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.

15 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.

20 . 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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formng nounting data for a nounter to receive conponents and nount themto
speci fied nounting positions according to the nounting-position data as
wel | as the conponent text data read for the individual mounting 5
conponent s concerni ng t he t o- be- nount ed conponents caorresponding to
the nounting- B¥?¥3 data. According to a second aspect of t ‘B’B Tt

i nvention, there is provided a nethod for form ng nounting data according
to the first aspect, wherein the 10 mounting data is an NC praogram
relating to the nmounting positions of the conponents, a conponent |ibrary
relating to conmponent recognition including configurations and di nensi ons
of the individual to-be-nounted conponentsl4and a supply library relating

to conmponent supply states 15 i ncl udi ng arrangenment of the conponents
I n - nen it. [ '
@ coponent supply unif;. 00t B8 19 G 9.33B8E" & LBS PpEEgthe

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
5 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

10 ‘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 l1lth aspects,

15 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

20 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

25 as records thereof:



I nvention, there is provided a nethod for form ng nounting data according
to any one of the first and 20 second aspects, wherein the nmounting
data is formed by considering even characteristic data of the nounter. )
According to a fourth aspect of the present invention, there is provided a

met hod for fornwop7awsipti ng data according to any one of the fippgipédmoiddi rd
PCT/ JP97/ 00139 12
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aspects, wherein the nounting data includes inspection data for accurate
conmponent mounting. According to a fifth aspect of the present invention,
there is provided a nethod for formng 5 nounting data according to

any one of the first to fourth aspects, wherg n the conponent text data
i ncl udes data necessary for the conponent nounting including packing forns
and colors of the conponents. According to a sixth aspect of the present
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
5 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
10 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
15 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- pOSItlon data.
Wlth the constitution of the first and sixth
20 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

25 -configurations and dimensions .of the components, the



10 I nvention, there is provided an apparatus for form ng nounting
data, conprising: data reading neans for readi ng conponent text data
corresponding to to-be-nounted conponents of individual nounting
positions from conponent text data 15 necessary for conponent nounting

i ncl udi ng confj |.ons and di nensi ons of the conmponents for hand
VB P FEEARS

together with ata and stored in a conponent electronic Ctatalog as to
various' types of conponents including-the to-be-nounted conponents,
according to 20 mounting-position data relating to nounting

posi tions including nounting angles forned for the to-be-nounted
conponents; and data form ng neans for form ng nounting data for a nounter
to recei ve conponents and nount themto 2516 speci fied nounting
positions according to the nounting- WO 97/ 27522

PCT/ JP97/ 00139 'ég%ponent' 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

5 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

10 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
15 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
20 - 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

25 in any one of the first to second aspects, wherein the



position data as well as data including the conponent text data read by the
data processing neans as to the individual to-be-npounted conponents

corresponding to the nounting-position data. 5 According to a
seventh aspect of the present invention, there is provided an apparatus for

form ng nounti Rgo9fdAaccording to the sixth aspect, wherein tl@l‘/@@%ﬁmw
readi ng nmeans reads both the conponent text data and the inmage at'a

corresponding to various types of 10 conponents stored in the
conponent el ectronic catalog, in units of identical conponents in
accordance wth a search operation to display the data on the same screen
and outputs the conponent text data to other_equi pnent with an out put
oper at+i on. 15 According to anlgighth aspect of the present

i nventiion, there is provided an apparatus for form ng data according to the

sixth or seventh @spAGHe Wglel N Lhe gumo | egt,roni Qg IS
detachably set to the asbarafﬁi. %g BEfthed %&co?gﬁﬁgékﬁggg% T Nt h
aspect of the dHARexiiBYeB! @dtat Nef e dife PridUnded . an apRefatysef Orin

form ng addition to the invention of the first or second aspect,

more adequate component mounting can be realized because

5 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

10 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

15 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

20 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

25 output operation. Therefore, in addition to the



data according to the eighth aspect, wherein the
el ectronic catalog is designed for information transfer

conponent
by commruni cati on.
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According to a tenth aspect of the present inventi

on, there is

provi ded an appar for formng nounting data according to t he
‘£§§§%%%§, wherein the data readi ng neans and thg@ﬁgﬁgﬁgﬁg

sixth to ninth

form ng neans are data processing neans of the nounter.
11t h aspect of the present invention, there is provided
form ng nounting data according to any one of the sixth

According to an
an appar at.us for
to tenth aspects,

wherein the data form ng neans fornms the 10 nounti ng data by
considering characteristic data of the nourtr. According to a 12th aspect

of the present

10

15

20

25

i nvention, there is provided an apparatus for form ng

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



data according to any one of the sixth to 11th aspects, 15

data form ng neans forns even inspection data for accurate conponent
nounting as the nmounting data. According to a 13th aspect of the present
invention, there is provided an apparatus for form ng nounting data
according to anyo9fe;sed the seventh to 12th 20 aspects, “p@ﬁﬁ¢ﬂm&39
conponent . text data includes data necessary for the conponent nountli ng

i ncl udi ng packing fornms and col ors of the conponents. According to a 14th
aspect of the present invention, there is provided a storage nedi um

conprising 25

as records thereof: WO 97/ 27522

PCT/ JP97/ 00139 15 a data reading progranlfoajgeading conmponent text data
corresponding to to-be-nounted conponents of™ ndividual nounting positions
from conponent text data necessary for conponent nounting including

configurations

10

15

20

25

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.

wherein the



5 and dinmensions of the conponents fornmed beforehand together
with image data and stored in a conponent electronic catalog as to various
types of conponents including the to-be-nounted conponents, according to
nount i ng-position data relating to nounting positions 10 i ncl udi ng-

nmount i ng angl 8’?%; d for the to-be-nounted conponents; and %@%q@lggm ng
program for f ﬁégﬁbunting data for a nounter to receive co nts and
nount themto specified nounting positions according to the 15
nmount i ng-position data as well as data including the conponent text data
of individual conponents read by the data processing neans as to the

I ndi vi dual to-be-nounted conponents corresponding to the nounting position
data. Wth the constitution of the first amPsixth 20 - aspects, by

t aki ng advant age of the arrangenent that the conmponent el ectronic catal og

has stored the inmage data_gconcerning various t f ent.s 4cludi ng
t he mounti ng conponentslgghﬁef?vﬁgt. %%nggﬁe%?gﬁe§Fp§§F29%e§%sé%%?m&Q%or
the conponent . m)ﬂ'g;' e %@Clijli NgndantionsCOS¥ | @At LoRsn &yl 11th
di nensi ons of the onponents, the

aspects, wherein the data forming means can forms even

inspection data for accurate component mounting as the
5 mounting data. Therefore, in addition to any one of the
-inventions of the sixth to 11th 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
10 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
15 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-
20 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

25 the data processing means as to the individual to-be-
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conponent text data for the individual to-be-nounted conponents of the
nounting positions can be obtained by automatically readi ng correspondi ng
conponent text data out of the conponent text data stored in the conponent
5 el ectr oRugosdzal og based on to-be-nounted conponerdCT/IFdWOSIBE i ON
of the npunting-position data previously forned as to the individual
t o- be- nount ed conmponents, in addition to the screen search simlar to the
conventional as a component el ectronic catal og. Further, nmounting 10
data for supplying the conponents to a conventional nounter and
mounting themto specified nounting positiogg can be obtained, the nounting
data being exenplified by an NC programrelating to the nounting positions
of conponents, a conponent library relating to conponent 15
recogni tion incl ugbulft R0 on@haht §NsoapespibdiIR @as the moupohagtposindon
supply library relating to conponent

: data.

With the storage medium, the input of various
programs can be done separately from and independently of
5 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
10 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
15 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
20 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

25 the individual mounting components concerning the to-be-



supply states including arrangenment of the conponents in the conponent
supply unit.

various types of conponent 20

Thus, it is no |onger necessary for persons to input

and tinme required for formng the nounting data for conponents can be

reduced signi fW@AHEH3 The invention of the third aspect is aBCHENHAYF? 25

in any one of the first to second aspects, wherein the WO 97/ 27522
PCT/JP97/ 00139 17 nounting data ca be fornmed by considering even

characteristic

data of the nounter. ~ Therefore, in addition to the
I nvention of the first or second aspect, nore adequate conponent nounting

can be realized because 5 the nountin@adata fitting the

characteristics

aspect

is as

10

15

20

25

of the nmounter can be forned. The invention of the fourth

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 aata 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 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

text data necessary for the formation of
mounting data for individual to-be-nounted conponents, so that the efforts



defined in any one of the first to third aspects, wherein the nounting data
can include inspection data for correct 10 conponent nounti ng.
Therefore, in addition to the invention of any one of the first to
third aspects, inspection data proper for the to-be-nounted conponents can
further be autg@ahheas!y obtained, so that nore proper inspechc@Ip®iooie
mounti ng conponents can be attalned 15 with the necessary |abor and
ti me unchanged, and that correct component nounting can be ensured. The

i nvention of the seventh aspect is as defined in the sixth aspect, -wherein
t he .data readi ng neans can read both the conponent text data and the inmge
20 data corresponding to various typesﬁif conponents stored in the
conponent el ectronic catalog, in units of ntical conmponents in
accordance wth a search operation to display the data on the sane

screen and can oybRHinkhecSAPRAIANT dBX! daka t%%é&fmﬁ&ﬂhé’”ﬁdﬁ Widhan 25

output oper ati on. Therefore, 1n addition
mounted components of individual mountlng positions from
component text data necessary for component wmounting
including configurations, and dimensions of the
5 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
10 méans for forming mounting 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-
15 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
20 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

25 other-company components that can be substituted for the
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i nvention of the sixth aspect, this invention can be utilized for various
data processi ng because the search operation allows the i mage data and
conponent text data for each conponent to be displayed as a set of data for
5 t he sane _conponent on the sanme screen for the search and sel ection
from anong a I"&?ﬁ@z nber of types of conponents and because HHFYR ent
text data can be outputted to other equi pnent as required. The invention
of the eighth aspect is as 10 defined in any one of the .sixth to
seventh aspects, wherein the conponent el ectronic catalog can be
detachably set to the apparatus. Therefore, in addition to any one of the

i nventions of the sixth to seventh aspects24the input of various data can
be done separately 15 from and independently of the apparatus for

form ng nountin d&}a SO tg%; changes, and dditL%gs of data can be done
readily. Mor e VEPS THRAIEECa I QY PORAREE  SHAPES oy SAIRAREDE ePeen The

invention of the iy aspegt LSags-dSiif8d the control system decides

whether or not the component 1is a corresponding
substitute, based on the substitute component data.

5 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

10 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

15 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

20 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

25 cassettes has the accommodated component information as



20 in the eighth aspect, wherein the conponent electronic catal og can
be designed for information transfer by communi cati on. Therefore, in
addition to the .invention of the eighth aspect, there can be advant ages
that the use of one conponent electronic catalog is not limted by 25

t he pl ace wher ewbhgpf@sint er has been installed and that WO 343@5%&39
PCT/ JP97/.00139 19 the. catal og can be shared anong a | arge nunber of
nounters. Additionally, such a catalog can be convenient for the fornation,
managenent, change, and addition of data. 5 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 meang and the data form ng neans

can be data processing neans of the nounter: Therefore, in addition
to any one of the 10 i nventions of the sixth to ninth aspects,
speci al data 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

5 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

10 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.

15 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

20 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

25 invention, there is provided an apparatus for mounting



processing neans i s not needed between the data form ng neans for formng

conponent nounting data and the control system of the nounter, so that the

nunber of associ ated devices for form ng the nounting data can be reduced

and 15 ~ that the formation of mounting data by incorporating the
characteristics of the nmounter can be conveniently achieved with the

" mounter itsel fYOYH¥S5?hvention of the 11th aspect is as defi neBCTHFIARYPne

of the sixth to tenth aspects, wherein the 20 data formng neans

can form the
the nounter.
sixth to tenth

PCT/ JP97/ 00139
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20

25

nmounting data by considering characteristic .data

Therefore, in addition to any one of the inventions of the

of

. aspects, the sane functional effects as those unique to the
i nvention of the third aspect can 25 26 exert ed. WO 97/ 27522

20 The invention of the 12th aspect is as defined
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 communication.

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



in any one of the inventions of the sixth to 11th aspects, wherein the data
form ng neans can forns even inspection data for accurate conponent
nounting as the 5 nounting data. Therefore, in addition to any one of
the inventions of the sixth to 11th aspects, the sane functional effects as
t hose uni que t kpavention of the fourth aspect can be exer(§9 i@#%?

st or age nediunsgéggﬁggng to the 14th aspect 10 conpri ses %. ?2 S
thereof: a data readi ng program for readi ng conponent text data
corresponding to to-be- nmounted conponents of individual nounting positions

from conponent text data necessary for conponent nounting including

configurations and di nensi ons of the conponents 15 formed bef orehand
together with inmage data and stored in a coﬁbonent el ectronic catalog as to
various types of conponents i ncluding the t o- be-nounted conponents,

according to nouRt,i.pg=pPOoSsi.t] da . ti ti gl
i ncl udi ng nnunti%&gggalegb?ggﬁgq ?%?5?%% tgﬁ%%% ggﬂﬁ .ﬁgkégﬁﬁéxégﬁhonent
conponents;  and jn&orfiat fon f &% N d) oA FombShehOs M Akh JBRHY IHigndal 3 Or

a mounter to receive conponents and nounf themto specified nounting
positions accordusgd components mounted by the mounter, amount of
remaining components, and conformity or inconformity of

5 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

10 : 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.

15 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

20 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.



to the nounting-position data as well as data including the conponent text
data of individual conponents read by 25 the data processing neans as
to the individual to-be- WO 97/ 27522

PCT/ JP97/ 00139 21 nounted conponents corresponding to the nounti ng-position
data. Wth the storage nmedium the input of various prograns can be done
separ atel y frd¥R&8¥I52ndependently of 5 t he apparatus f orPGTSPATARYS
nount i ng data so that changes and additions of prograns can be done
readily. Moreover, the nediumcan be shared anpbng the nmounters of the sane
type. According to a 15th aspect of the present 10 I nvention, there
Is provided a nethod for nounting conponents, conprising: reading
conponent text data corresponding to to-be2sounted conponents of individual
nmounting positions stored in a conponent el ectronic

With the constitution of the method and
apparatus for mounting components according to the 15th
or 18th aspect, by taking advantage of the arrangement
that the component electronic catalog has stored image

5 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

10 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
15 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
20 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

25 and dimensions of components, and a supply library



catal og, according to nounting-position data including 15 nmount i ng
angles relating to the nounting positions fornmed on the to-be-nounted
conponents, by using the conponent electronic catalog that has stored inage
data concerning various types of conponents including the to-be-nounted

conponent s as Webby@maconponent text data necessary for 20 P t
nmounti ng.. i ncluding, configurations, and di nensi ons of the conponents;

form ng nounting data for a nounter to receive supply of conponents and
mount themto specified nounting positions according to the nounting-
position data as well as the conponent text data read for 25 t he

I ndi vi dual nounting conponents concer ni ng tgg t o- be- WO 97/ 27522

PCT/ JP97/ 00139 22 nounted conponents corres@onding to the nounti ng-position
data; - and automatical ly nount i ng t he conponents sequentially to

the specified posz*élam&goftoaceﬂééﬁem SOPTP dd e QRehabLO8rPing ke HPUSE €7

based on the forned
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
5 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
10 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

15 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

20 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

25 equivalent components or compatible other-company



5

nmounting data. According to a 16th aspect of the present

i nventi on,

there is provided a nethod for nounting conponents according to the 15th
aspect, wherein the nmounting data is an NC programrelating to the nounting
positions of conmponents, a conponent library relating to conponent
recognition including configurations, and di nensi ons of the individual

t 0- be- nount ed WOAHM Nt s, and a supply library relating to cofffFReedpply
state including arrangenent of the conponents in a conponent 15 suppl y
According to a 17th aspect of the present invention, there is _
provi ded a nmethod for nounting conponents according to any one of the 15th

10

uni t .

and 16t h aspects,
for correct conponent nounti ng,

wherein the nounting data includes inspection 20 dat a
and the corgwonents to be nounted are

i nspected based on this inspection data. According to a 18th aspect of the
present invention, there is provided an apparatus for muntin

25

components, CconpEPEPRENES NPkt cran deg sSwkaditvrese £y ftéie to-be-mounted

10

15

20

25

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 £rom
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



WO 97/ 27522 PCT/ JP97/ 00139 23 readi ng

conponent text data corresponding to to-be- nounted conponents of
i ndi vi dual nounting positions from conponent text data necessary for

conponent nounting including configurations, and di mensi ons of
the 5 conp J:,;ﬁsz;orrred bef orehand and stored in storage rp;ﬁ.ﬂ?gﬁ&ﬂgo
various types of ‘conponents including the to-be- nounted conponents,

according to nounting-position data relating to nounting positions

i ncl udi ng nmounting angles formed for the to-be-nounted conponents; -data
form ng 10 means for formng nounting data for the nounter to
recei ve supply of conponents and nount themto specified nounting positions
according to the nmounting-position data as el |l as data i ncl udi ng the
conponent text data read by the data reading neans as to the individual to-

atn o oot LppOTRE Sp S IAIAND chcotbes BUIGGAE £5°1e"

’ 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
5 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
10 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
15 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
20 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

25 units of the specified number of component supply



operations of the nmounter upon reception of the nounting data fromthe data
form ng nmeans. According to a 19th aspect of the present 20 I nventi on,
there is provided an apparatus for nounting conponents according to the
18t h aspect, wherein the control system has internal or external storage
means whi ch has stored substitute conponent data of substitute conponents
as to equival eWP%@&Mdnents or conpatible 25 ot her - conpanyCTAPIENESAL S
t hat can be substituted for the WD 97/ 27522
PCT/ JP97/ 00139 24 to-be-nobunted conponents, where if a conponent has been
decided to be inappropriate, the control system deci des whether or not the
conponent is a correspondi ng substitute, based on the substitute conponent
data. 5 According to a 20@2 aspect of the present
i nvention, there is provided an apparatus for nounting conponents according
to any one of the 18th and 19th .
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
5 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
10 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
15 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
20 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,

where if it has been replaced, the accommodated component

25 information on the newly loaded component supply cassette



aspects, wherein the nounter receives supply of conponents from a
conponent supply cassette having 10 accommodat ed conponent

i nformati on renovably equi pped, and further has readi ng neans for
reading the accommodat ed conponent informati on of the conponent supply
cassette, and wherein the control system decides appropriaten

I nappropri at en¥997482 conponent 1% supply I[)Eoncloudi ng %‘%81@%’&"8’39
conmponent's or conmponent arrangenent, according to read information
derived fromthe readi ng neans. According to a 21st aspect of the present

I nvention, there is provided an apparatus for nounting 20 conponent s
according to the 20th aspect, wherein the conponent supply cassette can
be replaced collectively in units of a specified hunber of conponent
supply cassettes, and wherein a transfer rack that treats collectively the

speci Tl ed nunber of SPYASH. SURRLEL 251 50°9RELES DS SIRARCOTIRAR e
occurrences that the mounter re-operates as components
have been mis-exchanged, resulting in a trouble, or that
time and mounting operation are wasted.

5 . 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

10 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

15 - 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

20 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

25 inventions of the 20th to 23rd aspects, each time a



WD 97/ 27522 PCT/ JP97/ 00139 25 to
t he i ndividual conponent supply cassettes placed on the transfer rack.
According to a 22nd aspect of the present invention, there is provided an
apparatus for nounting 5 conponents according to any one of the 20th
and 21st aspects, further conprising a detector.for detecting a Ioading or
unl oadi ng of tWM@%¥¥APonent supply cassette, wherein when it |BCHEIAY¥E?from
a detection of the |oading or unloading of the conponent supply cassette 10
that a conponent replacenment has occurred, the control systemreads the
accommodat ed conponent information of the newy | oaded conmponent supply
cassette and deci des whether or not the conponents are appropriate or

i nappropriate. 15 According B& a 23rd aspect of the-
present invention, there is provided an apparatus for nounting conponents

according to the 22nd aspect, wherein the conponent supply cassette is

repl aced col | ect iGREBPASRtUNFERPLBf cagsetpaciis eﬂcc?ﬂﬂhﬁt&,te%f acffonende

supply corresponding to the -component can be provided to the
component supply cassette. Thus, proper accommodated

component information c¢an be given to the component
5 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

10 readable/writable storage medium. Therefore, in addition
to any one of the inventions of the 20th to 23rd aspects,
even if the components to be accommodated in the
component supply cassette are replaced, the accommodated
component information stored in the storage means may be

15 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

20 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

25 carried by the component supply cassette loaded to the



20 cassett-es, and the reading of the accommpbdated conponent
i nformation is nade on all the conponent supply cassettes of the collective
repl acenent unit that have been newy | oaded after a replacenent. According

to a 24th aspect of the present 25 i nvention, there is provided an
apparatus for W%Lg;;zi,ﬁg WO 97/ 27522 PCT/JPO7/00139
PCT/ JP97/ 00139 26 conponents according to any one of the 20th to 23rd

aspects, wherein the acconmpdat ed conponent information is indicated by bar
codes. According to a 25th aspect of the present 5 i nvention,-there is
provi-ded an apparatus for nounting conponents according to any one of the
20th to 23rd aspects, wherein the acconnndat%g conponent information i s one
stored in a readabl e/witable storage medi um According to a 26th aspect of
t he present 10 i nvention, there is provided an apparatus for nounting

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

5 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

10 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

is5 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

20 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

25 of information into the storage medium or updating



conponents according to any one of the 20th to 23rd and 25t h aspects,
wherein the storage nmediumis an optical nenory that can be read by
i nfrared conmuni cation. According to a 27th aspect of the present 15
i nvention, there is provided an apparatus for nmounting conmponents accordi ng
to any one of the 24th to 26th aspects, wherein the accommopdat ed conponent
i nformation | ¥@¥¥BJ by a carrier that can be | oaded to andPGH¥EHIYS from
t he conponent supply cassettes. 20 . According to a 28th
aspect of the present invention, there is provided an apparatus for
nount i ng conponents according to any one of the 25th and 26t h aspects,
further conprising witing neans for witing various types of information
into the storage nedium or 25 updating wa tten contents thereof,
wherein the control WO 97/ 27522
PCT/ JP97/ 00139 27 system manages various types of nounting-conponent
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,
5 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
10 - make 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 removal of the component supply
15 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
20 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

25 supplied, and can make the writing means work prior to a



I nformati on as to nounting- conponents including nunber of used conponents
nmount ed by the nounter, anount of renaining conponents, and conformty or
inconformty of 5 conponents, as well as conponent nounting
information as to the conponent nounting including a conponent holding rate

and a to-board g rate by a chuck or suction nozzle w thd@peadiad 0 2
total nunber Pﬁggﬂ%%ﬁents to be supplied, and nakes the WW|tPhg nmeans wor k

prior to'a 10 renoval of a conponent supply cassette to wite the
nmount i ng- conponent i nformati on or the conmponent nounting informatien into
the storage nmeans or to update the witten contents at a time point of the
renoval of the conponent supply cassette. 15 According to a
29th aspect of the present invention, tRére is provided an apparatus
for npunting conponents according to any one of the 18th to 28th aspects,

wherein the .COMMANSAL: LSK! o dabRoohlSl UISRCIPELALU . Ol AGLELLS! ke

of the conponents, t hé Heans - automatical

forms. a Condit'%&%@ﬁga%ﬁﬁéﬁeﬁ@thé&mldwfﬂf et[maeré’érhﬁ&aél{@fm&@niﬁg
refl ow sol dering the to-Dbe-nounted conponents, fromthe

information into the storage means or to update written

contents at a time point of the removal of the component

5 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

10 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

15 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,

20 : alloﬁing 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

25 characteristics of the components, and the data forming



tenperature characteristics as to the individual to-be- nounted conponents.

WO 97/ 27522

PCT/ JP97/ 00139 28 Wth

the constitution of the nmethod and apparatus for nounting conponents
according to the 15th or 18th aspect, by taking advantage of the
arrangenment that the conponent electronic catal og has stored i mage 5

dat a concer

conmponents as wel

ni

WP ¥%7%8us types of conponents including the nmodGTRg/06139
as conponent text data necessary for conmponent nounting,

such as configurations, and di nensions of the conponents, conponent text
data for the individual to-be-nmounted. conponents of the nounting 10

posi tions

can

be obtained by automatically reading correspondi ng

conponent text data out of the conponent tex8 data stored in the conponent
el ectroni c catal og based on to-be-nounted conponent information of the
mount i ng- position data previously fornmed as to the

10

15

means automaticdlly 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
;nventions 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.



15 I ndi vi dual to-be-nmounted conponents, in addition to the screen
search simlar to.the conventional as a conponent el ectronic catal og.
Further, various types of conponents can be automatically nounted by

f orm ng, t hrough automati c data processing, nounting data for supplying
20 t he CORRPPRIES tO a conventional nounter and nounting ichifsRoieb139
speci fied nounting positions, the nounting data being exenplified by an NC
programrelating to the nounting positions of conponents, a conponent
library relating to conponent recognition such as configurations 25

and dinmensions of conponents, and a supply library WO 97/ 27522
PCT/ JP97/ 00139 29 relating to conponent suppﬁy state such as arrangenent of
t he conponents in a supply unit, and by using the resulting nounting data
for operation control of the nounter. Thus, it is no |onger necessary for

persons to 5 BrRAREt DEAERPEBIdY N8BS IawamEgonent text data necessary for
| These and other aspects and features of the
present invention will become clear from the following
description taken in conjunction with the preferred
5 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

10 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

15 truck thereof is applied in the first embodiment of the
present invention;

Fig. 3 is a ©perspective view showing a
transport stand section for performing selective supply
of components at two component supply sections provided

20 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;



the formation of nounting data for individual to-be- nounted conponents
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 10

i nproved. The invention of the 17th aspect is as defined in any one of the

15t h and 16th,@§B@%#%%nmherein t he nounting data can inclgggi%ﬁgﬁﬁﬁkgggthe.

data for correc ent nounti ng. Therefore, in

15 ‘invention of any one of the 15th and 16th aspects, inspection
data proper for the to-be-nounted conponents can further be automatically
obt ai ned, so that nore proper inspection of nounting conponents can be
attained with the necessary | abor and tine unchanged, and that 20

correct conponent nmounting can be ensured. ¥Re invention of the 19th aspect
is as defined in the 18th aspect, wherein the control system can have

puernal o external SLorgiegeaka MES! MaigSl BEC0 RO bALU S ETORE

conpatible ot he/; LAMANY sequence of operations of positioning and
releasing the transfer rack on the transport stand shown
in Fig. 2;

5 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;

10 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

15 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;

20 : | 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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conponents that can be substituted for the to-be-nounted conponents, where
i f a conponent has been decided to be inappropriate, the control system can
deci de whet her or not the conponent is a corresponding substitute, based on
5 t he subsfgémb@aconponent data. Therefore, in addition geqfpbfoorze

I nvention of the 18th aspect, even when a substitute conponent is used at
an exhaustion of conponents, the decision as to whether or not the nounting
conponent is appropriate can properly be nmade automatically responsive 10
to this. Thus, it becones possible to prevent such trouble that use of

a substitute conponent may be deci ded as an‘Lpproper conponent. The
i nvention of the 20th aspect is as defined i any one of the 18th and 19th
aspects, wherein the 15 nount er can receive supply of conmponents from

a component suppl ¥heAageed t ea hawgletaer oEshgahett COSRBIBAt ddd il i g} 4
renovabl y equi pped, and further can have readi ng neans
' compeonent supply section;
Figs. 14A and 14B are a side view and an
explanatory view showing a working stage of adjusting in
5 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
10 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
15 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
20 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;



for reading the accommodat ed conponent information of the conponent supply
cassette, and wherein the control system 20 can deci de appropri at eness
or inappropriateness as to conponent supply such as placed conponents or
conponent arrangenent, according to read information derived fromthe
readi ng nmeans. Therefore, in addition to any one of the inventions of the
18th and 19t h W&$2RT382 t he 25 accommodat ed conponent PRTGPI0IBN
carried-- by the WO 97/ 27522

PCT/ JP97/ 00139 31 individual conponent supply cassettes equipped to the
mount er can be automatically read by the readi ng neans, and the control
system can automatically deci de whether or not conponent-side conditions
such as the conponents 5 to be suppliedtdy these conponent supply
cassettes as well as their arrangenent, conply with the conponent
conditions set in the nounting data. Thus, it is epabled to prevent such
occurrences that the nount Ei9cohPi Afed 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;

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

Fig. 2i is a side view showing a working stage
10 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
is5 ' 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

20 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;



operating even with the conponents m s-placed, resulting 10 in a
trouble, 'that tinme and nounting operation are wasted, or that produced
el ectronic circuit boards are faulty so as to be repaired or abolished,
whi ch woul d cause a production |oss. The invention of the 21st aspect is as

defined 15 vw;gv%gﬁ 20t h aspect, wherein the conponent Supplorpefssid €
can be replaced collectively in units of a specified nunber of conponent

supply cassettes, and wherein a transfer rack that treats collectively the
speci fied nunber of conmponent supply cassettes can have the 20 S
accommopdat ed conponent information as to the individual conmponent supply
cassettes placed on the transfer rack. Therqifre, in addition to the

i nvention of the 20th aspect, the conponent Supply cassettes can be treated
and | eoaded/ unl oaded by the transfer rack collectively in the 25 units
of the specified nunberpigf 2800PODENExampiPIf an W BbHgehed? program

PCT/ JP97/ 00139
. as a part of a supply library of the component mounting

data;
Fig. 29 1is an example of a supply position
5 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;

10 Fig. 31 is a block diagram of an example of
contents stored in a étorage 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

1s manipulated to automatically form the component library;

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

Fig. 33B is a screen in the middle of the

20 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;



32 cassettes, giving a convenience for the replacenent and resupply of

conponents. Besi des, the accomodated conponent information as to the
i ndi vi dual conponent supply cassettes can be collectively provided in the 5
transfer rack and can be read at one place, so that the reading takes . no

much tine, contributing to an inprovenent in the produc
i nvention of MR aspect, is as defined in any one of thémﬁﬂ%%mgﬁg 21st

aspects, which can 10 further conprise the detector for detecting a

| oadi ng or unl oadi ng of the conmponent supply cassette, wherein when it is
decided froma detection of the |oading or unloading of the conponent
supply cassette that a conponent replacenent has occurred, the control
system 15 ~ can read the accommpdated cdfponent information of the newy
| oaded conponent supply cassette and can deci de whether or not the

conponents are appropriate, or jnappropriate. Therefore, i.n addition.to any
one of the inventions of '2%&% g%dgzi%?‘ﬁkﬁﬁﬁﬁfn nggzgge minimum

| oadi ng/ unl oadi ng, of o f £RLASKY, URY'YE WHR!H $23IBBEESof the specific

kind displayed on the screen of Fig. 33C;
Fig. 33E 1is an explanatory screen of one
5 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

10 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;

15 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

20 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;



I's detected by the detector, the control system can deci de based on the
detecti on whether or not the conponent supply cassette has been repl aced
with another, where if it has been replaced, the accommopdated conponent 25
i nformati on on the newy | oaded conponent supply cassette WO 97/ 27522

PCT/ JP97/ 00139 yiyofakpabe read. Thus, it is enabled to prveRbroeistch
occurrences that the nounter re-operates as conponents have been

m s-exchanged, resulting in a trouble, or that time and nounting operation
are wasted. 5 The invention of the 23rd aspect is as -defined
in the 22nd aspect, wherein the conponent supply cassette can be repl aced
collectively in units of a specified nunber gg conponent supply cassettes,
and the reading of the accommodat ed conponent™i nformati on can be nade on
all 10 the conponent supply cassettes of the collective
replacement unit that haveghggn ngydy dRdegpafifd & side view 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:

5 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

10 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;

15 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

20 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;



repl acenent. Therefore, in addition to the invention of the 22nd aspect,

when the conponent supply cassettes have been collectively replaced in the
units of a specified 15 nunber, the accomodat ed conponent infornmation
on all the conponent supply cassettes that have been collectively repl aced

can be read. T, Li..1S enabled to sinply cope with all the _cases
W t hout discrﬁ@ﬁﬁg#%ﬁg whi ch conponent supply cassettes havgcﬁegﬁmmt”

repl aced out of 20 t hose that have been collectively replaced. The

i nvention of the 24th aspect is as defined in any one of the 20th to 23rd
aspects, wherein the acconmodated conponent information can be indicated by
bar codes. Therefore, 1in addition to any one of the 25 I nventi ons
of the 20th to 23rd aspects, each time a 46AD 97/27522

PCT/ JP97/ 00139 34 conponent supply cassette is accommpdated, a bar code

corresponding to the Conp0§5.eé1} @3" E’S P val%%vd tc?lagrge 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
5 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
10 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;
15 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
20 the Eransistor 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

25 is searched; and



conponent supply cassette. Thus, proper accommodat ed conponent

I nformati on can be given to the conponent 5 supply cassette sinply
wi thout requiring any special device. The invention of the 25th aspect
is as defined in any one of the 20th to 23rd aspects, wherein the
accommodat ed cqppepe, i nformation can be one stored in a 10 pcrype7/00139
readabl e/witable storage nedium Therefore, in addition to any one of the
i nventions of the 20th to 23rd aspects, even if the conponents to be
accomnmodated in the conponent supply cassette are replaced, the
accomodat ed conponent information stored in the storage neans may be 15
rewwitten responsive to newy | oaded conponepss. Thus, it is unnecessary
to replace the neans for carrying accommodat ed conmponent i nformation
each - tinme, conveniently. The invention of the 26th aspect is as defined

20 in any one of the 2@l .t 812 ¥HbuwaNhotdldhias REGISndoWh el Bipl ) es&t&umge
medi um can be an optical nenory that can be read by infrared conmuni cati on.
Therefore, in addictf oant oeaampbae of tdre iaprdriteidonsiotuite 2dbectaed 22iwch
priority on the initial explanation screen of Fig. 50,
but a window display screen of a selected block diagram.
5 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.
10 . 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.
1s (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
20 203 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

25 (forming-processing) means 202 as shown in Fig. 1B.



aspects, the

storage contents of the optical nenory 25 carried by

t he conponent supply cassette |oaded to the WO 97/ 27522
PCT/ JP97/ 00139 35 nounter can be read sequentially by the infrared

conmmuni cation nmeans | ocated at one pl ace. Thus, it is unnecessary to nove

ei ther the reading neans or the individual conponent supply cassettes,

that the 5 WORZI2ng can be acconplished in short tinme, cBRTEFPHPOIRNg to

an i npr.ovenent

in the productive efficiency. The invention of the 27th

aspect is as defined in any one of the 24th to 26th aspects, wherein th

accommodat ed conponent information can be carried by a 10 carrier that

can be | oaded to and unl oaded from the conponent supply cassettes.
Therefore, in addition to any one of the i8ventions of the 24th to 26th

aspects, by controlling various replenishment conponents as wel |
types of carriers carrying accommodat ed conponent

10

15

20

25

Although 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

SO

e

as vari ous



15 I nformation correspondi ng to t he repl eni shnment
conponents, each tinme conponents are accommopdated in a conponent supply
cassette, the carrier carrying conmponent information corresponding to these
conponents can be attached to the conponent supply cassette, so that 20

changes of accepgpfassd conponents or the like can be treated shRoYodse
reliably, The invention of the 28th aspect is as defined in any one of the

25th and 26th aspects, which can further conprise witing neans for witing
various types 25 of information into the storage medium .or

updat i ng WD 97/ 27522 PCT/ J97/ 00139
36 witten contents thereof, wherein the con&gol system can nanage vari ous
types of nounting-conponent information as t0 nmounting conponents such as
nunber of used conponents nounted by the nmounter, anmount of remaining
conmponents, 5 co@dceDPf OBAUL Y skl PCOHROBhE¥iRE CARRONGRLAL i3S WalHe as

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

5 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.

10 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

15 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

20 of Fig. 24 related 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

25 by the reading means 201, thereby to form the mounting



conponent nounting information as to the conponent nounting such as a
conponent holding rate and a to-board nounting rate by a chuck or suction
nozzle with respect to a total nunber of conmponents to be supplied, and can

10 make the witing means work prior to a renoval of a conponent

supply cassette

conponent noufY®
witten contents
cassette. Ther
25th to.26th asp
nount i ng- conpone
used conponents

conponents, and

conponent nounti
conponent hol di n
nozzle with resp
and can nake the

10

15

20

25

to wite the nounting-conponent information or_the
#&7P%f or mation into the storage means or to JSTAFETANY

at a time point of the renpoval of the component supply 15

efore, in addition to any one of the inventions of the
ects, the control systemcan control various types of

nt information as to nounting conponents such as nunber of

mount ed by the mounter, anmtfht of 20 remai ni ng
conformty or inconformty of conponents, as well as
a

formity . as vel
A6 5 S GRRBRS Aot PR ot b 05 B R £ B n

g6t {fe 2 J iR 2HEHER %&g&;ﬂagne%%ﬂc@ohg 28f a puHwl.ied,

wiltllng neans wor prior
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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renoval of a conponent supply cassette to wite the nounting-conponent
i nformati on or the conmponent nounting information into the storage nmeans or
to update witten contents at a tinme point of the renoval of the conponent

5 supply assgl7s®. Thus, the conponent supply cassette Gg8bRsE tO
carry various types of conponent information as to to-be-nounted conponents

such as the nunber of used conponents, anount of  remaining
conponent s, and conformty or inconformty of conponents, as well. as 10
various types of information as to the conponent nounting such as a
conponent holding rate and a to-board nounti rate by a chuck or suction
nozzle with respect to the total nunber of s | i ed conponents. Then it
beconmes possible to I end the various types of information to the 15

next conponent MOURLEAS, | Boll6EE Mdi it AWkl §F SbSRSSetel Ve e ¢AlAIQ0 LAt a
and actual dinensions of conponents and the |ike so that nore proper
conponent supplyingtesaed 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
5 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
10 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.
15 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
20 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.



be achi eved, or to correct or change nounting conditions so that nore
proper conponent supplying can be achi eved, 20 al | owi ng

conpr ehensi ve cont rol of t o- be- nount ed conponents as well as their
mount ed state conveniently. The invention of the 29th aspect is as defined

in any one of the 18th to 28th aspects, wherein the conponent t ext
dat a can  WHPARRR temperature 25 char act eri st i cs PGEHPI&0139

conponents, and the data form ng WO 97/ 27522

PCT/ JP97/ 00139 38 neans automatically can forma condition programthat
sets an optinmumtenperature profile for reflow soldering the to-be-nounted
conponents, from the tenperature characteristics as to the individua

t o- be-nounted 5 conmponents. Therefor® in addition to any one of
the inventions of the 18th to 28th aspects, a condition programthat sets

n ti m r r rofil f r ef | ow sol rin h - be- n
an optimum temperature profiLe, "L LET LAY he! Meck2e2o oY 12

works as the component electronic catalog storing the
component text data B of necessary information for
mounting of components such as shapes, dimensions,
5 packing forms, colors, 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
10 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
is5 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
20. 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

25 through the same automatic data processing as in the



formed wth. the data processing function of the data 10 processor,
only by including tenperature characteristic data of various conponents in

t he conponent text data as to the to-be-nmounted conponents. Thus, in such
a case where reflowsoldering is involved in the conponent nounting, |abor
and tinme requiwe@dybsppecially formthe 15 t enper at ur e fpéEegerdroizd he

refl owsol dering work can be saved, and noreover any causes of trouble due
to mis- input of data or the like in such separate formation of the

profiles can be avoi ded. WO 97/ 27522

PCT/ JP97/ 00139 39 BRI EF DESCRI PTI ON OF DRAW NGS These and ot her aspects and
features of the present invention wll becgge clear fromthe follow ng
description taken in conjunction with the preferred 5 “enbodi nent s

thereof with reference to the acconpanyi ng draw ngs, in which:
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
5 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
10 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
15 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.

20 ' 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

25 characteristics of the mounter 2, in other words, the



Figs. 1A and 1B are schematic arrangenent di agrans show ng a conponent
nmounter to which a conponent nmounting nmethod is applied in a first

enbodi nent 10 according to the present invention; Fig. 2 is a
schenath perspective view of a nounter for nmounting el ectronic conponents
onto a board to which the nethod and apparatus for collective '
conponent s atvgoegﬁﬁﬁhent supply sectigg and a 15 truck'%%%@%@@gkgg
appliedin the first enbodi nent of the present invention; Fig. 3 is a
perspective view showing a transport stand section for perform ng selective
supply of conponents at two conponent supply sections provided 20 at
the nmounter shown in Fig. 2; Fig. 4 is a detail ed perspective view of the
transport stand section shown in Fig. 3; FP§. 5 is a detailed plan view of
the transport stand section shown in Fig. 3; '

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
5 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.
10 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 consequently, accurate

component mounting.can be assured.
15 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
20 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 both lateral sides of the X-Y table 3 are

25 ‘provided a loading mechanism 4 and an unloading mechanism
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6A, 6B, and 6C are sectional views showi ng a sequence of operations of
positioning and rel easing the transfer rack on the transport stand shown in
Fig. 2, 5 Fig. 7 is a perspective view of the truck shown in
Fig. 2 and thewg®nséer rack that is supported as carried therpeaypofdoizs S
is a rear view of the truck and the transfer rack shown in Fig. 7; 10

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 view of the
truck; Fig. 10 is a side view of the truck shown in 15 Fig. 7, Fig.
11A is a front view of a transfer rack posistg' oned on the transport stand
shown-in Fig. 2; Fig. 11Bis a plan view of""a truck used in conbi nation

with the nmounter shown in Fig. 2;
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. |
5 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
10 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
15 in accordance with the NC program.

In the first embodiment, the component supply
section B8 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

20 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

25 stand 9 is moved laterally along the ball thread shaft



20

Fig. 12 is a side view show ng a working stage of

positioning and supporting a conponent supply cassette on the transfer
on the truck; Fig. 13 is side views showing a working stage of preparlng an
enpty truck for removi ng the cassette in WO 97/ 27522

PCT/ JP97/ 00139 41 changlng a depl eted conponent supply cassette at 2o
component suppYQ9%3&3% on; Figs. 14A and 14B are a side view aiid oy 100139
expl anat-ory vi ew showi ng a worki ng stage of adjusting in 5 helght
transfer rack support section at the truck positioned fromthe state

shown in Fig.

13 and a detection state of a height detecting neans

(detector) in this stage; Fig. 15 is a side view of a working stage of
unl oadi ng a depl eted conponent supply cass&bte at the conmponent supply
section by the truck after the height

10

15

20

25

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 thable 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

rack

a

10



adjustnment in Figs. 14A and 14B; Figs. 16A and 16B are side views show ng a
state of a position retaining work exhibiting a working 15 st age of
retaining the depl eted conponent supply cassette at a point of time when it
is unloaded to a specified position; Fig. 17 is a side view showing a

wor ki ng stage @fgdphdyi Ng the transfer rack by the truck w th gchaypgfhorss
transfer rack retained in position; Fig. 18 is a side view show ng a
wor ki ng stage of carrying a transfer rack | oaded with a new conponent -
supply cassette by the truck to the conponent supply section and
positioning it; WO 97/ 27522

PCT/JP97/ 00139 42 Fig. 19 is a side viem/shg i ng a working stage of
adjusting in height the transfer rack | oaded"with the new conponent supply

cassette on the truck relative to
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
5 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
i0 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.
15 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
20 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

25 cassettes 14 so that the cassettes 14 can be individually



t he conponent supply section; 5 Fig. 20 is a side view
showi ng a working stage of delivering the transfer rack after the

hei ght adjustnent fromon the truck onto the conponent supply section; Fig.
21 is a side view showing a working stage 10 of nmoving the truck to a
specified position after the transfer rack has been delivere

conponent supbY?%’éﬁ"i on; Fig. 22 is the main fl ow of conpongl’r#r?"a’géﬁoéf’g n;
Fig. 23-is a flowhart of a component propriety 15 deci si on subroutine
of Fig. 22; Fig. 24 is an exanple of data of nounting positions of,
conponents used to forma conponent nounting data; Fig. 25 is an exanpl e of
a conponent text data 20 to be used to formthe conponent nounting
data; Fig. 26 is an exanple of an NC progr&fh as a part of the conponent
nounting data; Fig. 27 is an exanple of a conponent library as a part of

t he conponent nount, , . .
P posié%%ﬂ%%&aloaded 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.

5 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

10 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

15 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
20 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

25 transport stand 9 where the transfer rack 15 is loaded



WO 97/ 27522 PCT/ JP97/ 00139 43 Fig.
28 is an exanple of an arrangenent programas a part of a supply library of
t he conponent nmounting data; Fig. 29 is an exanple of a supply position 5
library as a part of the supply library in the conponent nounting data;
Fig. 30 . s a bkayésdaagram show ng an exanpl e of contents st orpgdJpirev139
storage nedi um as the conponent el ectronic catal og; 10 _ Fig.
31 is a block diagramof an exanple of contents stored in a storage medi um
whi ch stores prograns for form ng the conponent nounting data by using the
conponent el ectronic catalog; Fig. 32 is an exanple of an operational
screen 15 mani pul ated to automaticall ySBor m t he conponent |ibrary;
Fig. 383A is a flow chart showing seafCh

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

5 perpendicular to the direction in which the transfexr 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

10 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

15 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

20 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

25 a positioning roller 31 (Figs. 4, 10, and 11A, 11B)



procedures when the conponent electronic-catalog of the systemin Fig. 1is
utilized for a screen search; Fig. 33Bis a screen in the mddle of the 20
search for electronic conponents neeting needs in accordance with the
flow chart of Fig. 33A; Fig. 33Cis a search screen when a specific kind of

rectifier dioqggelssse! ected on the screen of Fig. 33B;
PCT/ JP97/ 00139 44 Flsg. 33D is a search screen showi ng the mvﬁgnéjn%%&%

classification group of rectifier diodes of the specific kind displayed on
the screen of Fig. 33C, Fig. 33E is an explanatory screen of one 5.
rectifier diode selected on the screen of Fig. 33D, Fig. 33F is a screen of
an outline view of the rectifier diode dues%o the final search displayed on

the screen of Fig. 33D

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
5 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
10 combination 1lever wmechanism 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
15 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.

20 | 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

25 the transfer rack 15 against the one-side receiving



Fig. 34 is a screen showing a |land view of the 10 rectifier diod

to the final

search di spl ayed on the screen of Fig. 33D, Fig. 35 is a

e due

screen showi ng a taping size of the rectifier diode due to the final search
di spl ayed on the screen of Fig. 33D, 15 Fig. 36A is a screen
showi ng a reelwpioz@7:t the rectifier diode due to the final seerabrr0013e

di spl ayed on the screen of Fig. 33D, Fig. 36B is a screen showing a

rough cl assification and a detailed classification of kinds of 20
t 0o- be- mai nt ai ned and producti on-suspended conponents in the control system
of Fig. 1 formng the nounting data; Fig. 36Cis a screen showing a |list of
conpati bl e conponents of other conpanies usgg in the control systemof Fig.
1 form ng the nounting data; WO 97/ 27522
PCT/ JP97/ 00139 45
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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



Figs. 37A and 37B are a side view of the conponent supply cassette with
accommodat ed conponent information nenory, which shows a second enbodi nent
of the present invention, and a flow chart of the conponent 5

appropri at eness . deci si on subrouti ne usi ng t he acconmodat ed

conponent i”fﬁkﬁﬁwﬂﬂi; Figs. 38A and 38B are side views of tRhesoonaRNt
supply cassette having accommbdat ed conponent information of the

| oadi ng/’unl oadi ng type, which shows a 10 third enbodi ment of the
invention; Fig. 39 is a rear side view schematically show ng a conponent
supply cassette with an optical nenory as well as an infrared reading
means, which show a fourth enbodi nent of the invention; 15

Figs. 40A, 40B, 40C, and 40D are perspecti vi ews showi ng two managenent
states when conponents are supplied by trays acconmodated in the tray rack,

‘é"?lic“ shows a fLhh %@?&%‘h@ﬁ@t o5 “&%rh@‘i%gt'%slﬁtgﬁce40§oa” é—é@.’:
grans of a control system according to a sixth enbodi nent of the
present inventi 9asaeﬂoﬁ1ﬂgt@arpwmcfth9r gehieved.
If the transfer rack 15 is loaded and unloaded
with the rail members 25 of the transport stand 9 put in
5 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
10 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 confeyor 44 is laterally, in Fig.
4, provided with a plurality of guide protrusions 44b
15 which are made to protrude and vretreat 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
20 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

25 an air cushion cylinder 46 which abuts against a block 45



Fig. 41 is a block diagramof an exanple of contents stored in a
conventional conponent el ectronic catal og; WO 97/ 27522

PCT/.JP97/ 00139 46 Fig. 42 is a flow chart of a conventional nethod for
formng nounting data; Fig. 43 is a screen in the mddle of the search for
el ectroni c conpgnpeRissz neeti ng needs by a rough 5 cl assi f PCEIPIGO0139 and
a detail ed classification I n 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 wi ndow display screen showing a 10

list of display items in the rough classification of the transistor

di splayed in Fig. 43 and selectable on the gcreen of Fig. 43; Fig. 46 is a
di spl.ay screen of an outline view

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

.5 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

10 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

15 height by toggle mechanisms 64. The height adjustment is
performed with the transfer xrack 15 zretained 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

20 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

25 main body 63. The toggle mechanism 64 is provided



of the transistor selected on the screen of Fig. 43; 15

Fi g.

47 is a display screen of |ands of the transistor selected on the screen of
Fig. 43; Fig. 48 is a display screen of a taping size of the transistor
sel ected on the screen of Fig. 43; Fig. 49 is a display screen of a reel

size of 20

dIfrds ansi stor sel ected on the screen of Fig. "é%"”ﬁ"ﬂ'”sg

. . . W .
Is a w ndow di splay screen showing data related to a characteristic cur
as the characteristic curve is selected on a initial explanation screen
when a notor control circuit as a different electronic conmponent 25

sear ched; and

WD 97/ 27522

PCT/ JP97/ 00139 47 Fig. 51 shows not only a wi ndow di spl ay screen of an
exanpl e of an applied circuit sel ected thfﬁﬁariority on the initial

expl anation screen of Fig. 50, but a wi ndow display screen of a selected

bl ock di agram

10
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20

25

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.

i's



5 BEST MODE FOR CARRYI NG OQUT THE | NVENTI ON Before t'he description of
the present invention proceeds, it is to be noted that |ike parts are
designated by |like reference nunerals throughout the acconpanying draw ngs.
10 Her ei nbel ow, met hods and appar at uses for formng
nmounti ng data wemehézzas storage nedi uns used therefor, and nwicims7onsd
appar atuses for nounting conponents as enbodi nents of the present invention
are described with reference to the acconpanyi ng draw ngs. 15 “(First
enbodi ment) According to a first enbodi ment of the present invention, as
shown'in Fig. 1A a storage nedium (conputer readable nedium 12 which is a
CD-ROM is used as the conponent el ectronic gatal og. A data processor 20
203 separate froma nounter 2 forms nounting data for the conponents and

t he conponents are nounted on boards based on the operation control of the
nount er 2. The data procestsherdbdehasn asrdés itot eclismhgd usblel Otvamsfiat a
readi ng (readi ng-processing) neans 201 and a data form ng 25

(f ormi ng- processinagk lL¥eats the02rangpotshoskand n® &f gthe |@omponent supply

section 8, it is required to stabilize the transfer rack
15 in a specified position. In order to satisfy this
5 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
10 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
15 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
20 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

25 'support section 65 and the transport stand 9 of the
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Al t hough a personal conputer is preferred as the data processor 203, a
speci al device may be used or, a data processor or a control systemof the
nounter 2 can be used depending on the situation. 5 A
required nunber of conponent supply cassettes 14 storing taped conponents
is | oaded in WRETABhter 2. Every time a necessary el ectroni BECUIRPORE: is
supplied fromthe supply cassettes 14 to the nounter 2, the nmounter 2
checks whether or not the conmponent is correct 10 t hrough recognition
and measures such as correction of the conponent are taken if the conponent
Is not correct, thereby correctly and highly accurately nounts the
conponent to a board automatically. A dat&®é&rocessor 208 is installed in
the mounter 2, apart froma control 15 system (control neans) 102

provi ded for controlling of the above autonatic_gpunting. )
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
5 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
10 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
15 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

20 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.



The data processor 208 equi pped with a display 209 forns an operation
control program as control data N to be used at the control system 102, to
control actual 20 suppl yi ng of conponents and nmount the supplied
conponents to predeterm ned positions, with referring to an NC program as
mount i ng posi y@psytagsa for every conponent to be nounted, a ¢nRPyIdoLsy ary
related to supplied states of conponents, e.g., arrangenent of conponents

at a 25 conponent supply section, and a conponent |ibrary for WO
97/ 27522 PCT/ JP97/ 00139 49 correctly

and surely recogni zing and nounting the supplied conponents to
predeterm ned positions, etc. A nmountinggdata Cis fornmed based on
requirenents fromthe functional |evel of the nmounter 2 or supplied states
of 5 conponents, etc., in other words, correspondingly to the nature
of the nounter 2. SpeciHiiret ,cant paraliel witie swpply NGF dedmpordhtle Sset
freely. The control system 102
: 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
5 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
10 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
is 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
20 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

transfer rack 15 at the component supply section 8 put in

25 the standby state is taken out and replaced by a transfer



Is inplemented by a mcroconputer as shown in Fig. 1B. However, it is not
limted to this. 10 The data readi ng neans 201 reads out,

t hrough automati c data processing, a conponent text data b of every
conponent to be nounted at the respective nmounting position froma

conponent text t of Fig. 25 related to shapes, dinension i

forms, colors &%@”@ﬁ§2|ike 15 of conponents and necessaryiFgﬁgﬁﬁﬁﬂging
of conponents which is formed beforehand together with an i mage data I'M of
various kinds of conponents including conponents to be nounted and. stored
in the storage nmedium 212 as the conponent el ectronic catal og, based on a
position data A 20 of Fig. 24 related to nounting positions of

t he conponents to be nounted. The data fdt%i ng nmeans 202 automatical ly
dat a- processes the nounting position data A and data including the

componert Lont I8k a8 N Wb P I SRR RIP OB B! BB PR
mount i ng 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
5 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
10 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

1s 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
20 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

25 - the transfer rack 15 can be decided.
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for the nounter 2 to nmount the supplied conponents. at the predeterm ned
nounting positions of a board. Based on the fornmed nounting data C, the
nounter 2 is controlled for its operation, by which the electronic 5
conponent s arewguizem@ti cal ly and sequentially nounted to the ypedspévoerso
positions on the board 1. The nounting data Cis, for instance, an NC
program a conponent library, an arrangenent programas a supply library,

and a supply position library, etc. as 10 shown in Figs. 26-29.

The supply position library relates to conditions of take-out positions
when the conponents are to be taken out aqﬂ;supplied by trays. The nounti ng
position data A can be fornmed, e.g., by a device for CAD 211 and input to
the data 15 processor 203 every time each piece of nounting position
data is fornmed, or total sptkcasdetisdomt isgepecutedn flat aeraypbe, obgea
stored and transferred to the data processor 203. Alternatively, a

storage nedi uneostuel ngsystem nOAR | rep paiowinon idat Figsmnay 1Be | dBdedoro t he

dat a
controlling the operations of the mounter 2 and the

component supply section 8. Therefore, to the control
5 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
10 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
15 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
20 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

25 required component supply cassette 14 has been loaded.



20 processor 203 for -its utilization. The storage nedi um 212
provi di ng the conponent text data B stores therein, as shown in Fig. 30,
the image data | M of various kinds of conponents including conponents to be
nount ed and the conponent text data B of necessary information for 25

nount i ng of coqgonents, e.g., shapes, dinensions, packing é%ﬁ%ﬂéﬁﬁi 2

PCT/ JP97/ 0013 ¥ %25, colors and the |ike of conponents. are
stored in the storage nmedium 212 after being edited in accordance with a
predeterm ned cl assification nethod. Therefore, by using both the.inage
data IMand the 5 conponent text data B, various kinds of data on the
el ectroni c conponents can be di splayed on the screen according to
predeterm ned ~ procedures and search dperations, to be utilized as a
conponent electronic catalog, simlar to the conventional art. An

nterface 10 for this bucpose ypy be pLovided ) e Sigs Y e

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.
5 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
10 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.
is 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
20 outpuf 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

25 of them for giving a warning on the console panel 103



storage nedium 212 and the data processor 203. It i.s also possible to
make a required screen display of various kinds of electronic conponents
only by the imge data IM 15 Any storage nedi um or storage
device other than a CD-ROMis utilizable as the storage nedium 212, not to
mention . a flegighBrsedli sk, an optical disk, etc. A 1 eagi-WMibéRefBOr Y
is nost preferable for post-treatnents, that is, to add, delete, correct
data afterwards. To 20 wite data may be achieved by a specialized
devi ce or a general - purpose personal conputer. On the other hand, to add,
delete, or correct data may be automatically performed in accordance wth
the nmounting history by the nounter 2. 97/ 27522 ,

PCT/ JP97/ 00139 52 In the first enbodi nent, e storage nedium 212 works as

t he conponent el ectronic catalog storing the
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
5 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
10 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
15 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
20 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. In the above state, the stand

25 stopper 73 is operated as shown in Fig. 14B to prevent



conmponent text data B of necessary information for nounting of -conponents

such as shapes, d
conponents as wel
i ncl udi ng conpone

| mensi ons, 5 packi ng fornms, colors, etc. of the
| as the image data I M of various kinds of conponents

nts to be nounted, thus realizing the search on the screen

in the same nann%an%azin the conventional art. In addition to_the above
function, the Y8 first enbodiment automatically reads oufCTAPI7/00139

correspondi ng dat
i mage data’'lMin

conponents to be

formed for each 1
text data b for e
Therefore, the no
nmounting position
t he conponent 20

el ectroni ¢ compon
and, the supply |
as the arrangenen

10

15

20

25

a fromthe conponent text data B stored together with the
the storage nedium 2i 2, on the basis of the data of the
mounted in the nmounting position data A prelimnarily

5 t o- be- nount ed conponent, and obtains the conponent
very conmponent to be nounted2at each nmounting position.
unting data C, i.e., the NC programrelated to the

s,of cqonpeonents _required by the conventional nmounter 2,
Ene' maip PRGY 53 o livh POVRBgo GHOM de gfonnecting

?EEEtiSng-’ shapes, dinensions, colors, etc. of conponents
rary related to the supplied states of conponents such

t of 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
console 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



conponents at the conmponent supply section can be formed 25 t hr ough
the sanme automatic data processing as in the WO 97/ 27522

PCT/ JP97/ 00139 53 conventional art with the use of the nounting position
data A and the data including the conponent text data b of every conponent
to be nounted ghotR@pounting position. That is, the nounti ngpdairpe7iooizor
supplying and 5 nmounting each conponent to a predeterm ned
nounting position in the conventional nmounter 2 can be fornmed through the
automati c data processing. Then these data are used for the operation
control of the nmounter 2. Thus, it is no |longer necessary for persons to
I nput 10 various types of conponent.,data necessary for the
formati on of the nounting data C for individual to-be- nounted conponents
each time new circuit boards are fabricated, so that product type changes
can be achieved imet@ll HRckh@nt abbbRdang €Had bPEcHDEIEd HoWr Sin Figs.

16A and 16B.

Then, by operating again the truck lock key,

the connection of the connecting bracket 75 with the

5 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

10 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

15 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

20 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

25 therein a required amount of necessary components 1is



15 I nproved. Since it is elimnated to manual ly input data of various
conponents necessary for formng the nounting data C of every conponent to
be nounted, the tine and | abor for form ng the nounting data are greatly
reduced. 20 Needl ess to say, the nmounting data C should be

formed corresp i depending on the type or control |evel of the
nmounter 2. |f g’%gﬂ%%ti ng data Cis forned with characterist FETIRIPP t he

nounter "2 taken into consideration, the nmounting data C obtained fits the
25 characteristics of the nmounter 2, in other words, the WO
97/ 27522 PCT/ JP97/ 00139 54 nounti ng

tinme is rendered shortest and handling of conponents becones easy and ready
without failures, with the effect of nore p¥éper nounting. The nounting

data C may be arranged to include inspection data for correct 5

nmount i ng of conponent.s. T i nspection data . to detect
9 rrpmoved from Qge aggve-mentggned 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.
5 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
10 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
15 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.
20 ' 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

25 components according to a flowchart as shown in Fig. 22.



whet her conmponents held by nozzles or chucks are directed properly and,
exchange i nproper conponents to proper ones or correct a conponent

i nproperly directed is generated by the conponent text data b formed for
every conponent. 10 Ther ef or e, the inspection data suitable for
t he conponent syigy7Rgspount ed can be obtained automatically. Theroaeapent s
can be inspected nore properly with the sanme anount of |abor and tinme and
consequent |y, accurate conponent nmounting can be assured. 15

As shown in Figs. 1A and 2, in order to nount electronic conponents in
required portions of the board 1, the present nounter 2 of the first
enbodi nent receives and places the board 1 golo} its X-Y table 3 which noves
in two directions of X and Y that are perpendi cular to each 20 ot her
at its fore part, and successively noves an electronic conponent

mounting positioonll9 khenC¥HRORRELHEHBEI BY Eﬁé' tbaRihg ?k! AMIdRin
el ectroni c conponents to be nounted. At both l|ateral srdes of the XgY tabl e

3 are 25 pr othdedransdadi mgckerbathssiedidad by anl OXOFEF MEtRAYS BE

the microswitch 101 in step #1, it executes the component

decision control in step #2 and the subseguent steps. In

5 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

10 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

15 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

20 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

25 component decision subroutine of step #4 is to execute



WO 97/ 27522 : PCT/ JP97/ 00139 55 5 for
| oading the board 1 prior to the electronic conponent nounting process onto
the X-Y table 3 and unloading the board 1 nounted wth the

el ectroni c conponents on the X-Y table 3. 5 Behind the X-Y
table 3 is provided a conponent nounting head 6 for nounting electronic
conponents onWh®/2B%ard 1. The conponent nounting head 6 is FGIISPEWI% or
exanple,- with a plurality of suction nozzles 7 or chucks on a turntable
(not shown), sucks by the suction nozzle 7 10 each electronic
conponent supplied at the conponent supply section 8 provided further
behi nd t he conponent nmounting head 6 to hold it, and nounts it ina .
specified position defined as the conponernts nounti ng position of the board
1 onthe X-Y table 3 located at the fore part 15 I n accordance with
the NC program In the first enbodi nent, the conponent supply section 8 is
provi ded | at er abbptialtob premdil2 and whHbFequent 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

5 the component supply caésette 14, a memory 104 provided
Iat 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.

10 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

15 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.

20 ' 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

25 components held by the nozzles 7 or chucks as well as of



one is put in a conponent supply -operation state, the other can be put in a
st andby state. Each conponent 20. supply section 8 has a

transport stand 9 having a rectangular plan configuration as shown in
Figs. 3 through 5 and a holl ow servonotor 11 fixed to it. By rotatively
driving a hol | @gyow®4s94 shaft 13 engaged with a ball thread shaft/sdozoef3st he
servonotor 11, the transport 25 stand 9 is noved laterally along the
ball thread shaft WD 97/ 27522 :

PCT/ JP97/ 00139 56 12. The servonotor 11 of the component supply section 8
on the operative side supplies the conponents, while the servonotor 11 of

t he conponent supply section 8 on the inope%flive side is kept in the
standby state. 5 In order to Supply the electronic conponents
to the nmounter 2, the transport stand 9 uses a transfer rack 15 as shown in

Figs. 1, and 7 threeghdilBcetabd. it bat£d¢bPPehW Indpd@Gidn’ efs NeHFaaL af
conventional |y known

) 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
5 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
10 more propexr 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
15 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,
20 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



conponent supply cassettes 14 (Fig. 9A, 9B) which supply 10 el ectronic
conponents one by one, while being able to be positioned, |oaded and

unl oaded. The transfer rack 15 is provided with a Z-table structure that
has been owned by the conventional conponent supply section, i.e

., a
structure for Idl y supporting a nunber of conponent 15
BldrRhgh RCT/IpARRLY

cassettes 14 in thé 'sidew se direction so that the cassettes

posi tioned, |oaded and unl oaded. According to t he first - enbodi nent,
in conpliance with use of the conponent supply cassette 14 for taping
conponents, the transfer rack 15 has a box- 20 | shaped mai n body frame
16 as shown in Figs. 7 through 11B. Above the fore part of the main body
frame 16 is received a conponent supplying Section 14a of the conponent
supply cassette 14 by support rails 18a and 18b provi ded depthwi se in two

places as regul atedal 20 25 narer:8RPERR" (AhBonlih IBbner &l Inak DR s ndORIAN S
PCT/ JP97/ 00139 mounting conditions.
Wwith the microswitch 101 provided as a
detection means (detector) for detecting the
5 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
io 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
15 ‘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

20 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

25 component data of substitute components as to eguivalent



57 positional relations are regul ated by engaging its positioning hole 20a
with a positioning pin 20b of the conponent supply cassette 14. Furt her,
t he conponent supply cassette 14 is supported by corrugated guides 19a 5
and 19b at depthw se two portions of its reel setting section 14b provided
at a hind partwggsigi®pby preventing the possible transverse vi bcauPemesidguch
a positioning and retaining state can be securely retained by engaging a
cl anp hook 17b with the 10 support rail 18b by operating a clanping

| ever 17a of a clanp mechanism 17 shown in Figs. 9A, 9B. By releasing the
above engagenent, the positioning and retaining of the conponent supply
cassette 14 is released to allow individual,gonponent supply cassette 14 to
be renoved. 15 Therefore, each conponent supply cassette 14 can
be changed at the transfer rack 15. The first enbodi nent is equi pped wth,

for exanple, sericaemponéAteomgronetipstiitlley 60RELt t@Rpdndy I egupobadnter that
suppl yi ng conponents to the nounter 2, or 20 t he objective working
machi he at the coaponesmt sagmiiyuted for the to-be-mounted components.
with such an arraﬁgement, if a component has been decided
to be inappropriate, it can be decided whether or not a
5 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
10 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
15 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
20 convehtional 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

i signal D to a display 213 of the data processor 203 and

25 displayed on the same screen. In addition, the component



section 8 so that the cassettes 14 can be positioned, |oaded and unl oaded.
The transport stand 9 receives the transfer rack 15 that is |oaded with
t he conponent supply 25 cassettes 14 so that the cassettes 14 can be
i ndi vidual |'y WO 97/ 27522

PCT/ JP97/ 00139 58 positioned, |oaded and unl oaded in such a manner_ that it
can be total | WOH&™%2oned as made renovable, with which the &CIEPIHANY
conponents can be selectively supplied fromthe conponent supply cassette
14 to the nounter 2. 5 For the selective supply of the electronic
conponents, the transport stand 9 at the conponent supply section 8 in the
operating state is noved |aterally by a servonotor 11, so that the
conmponent supply cassette 14 that can suppB§ the required el ectronic
conmponents is noved to the 10 conmponent supply position of the

conponent nounting head 6. ,
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
5 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

10 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

15 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

20 mediuh 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

25 above communication is carried out by wire, radio,



The conponent nmounting head 6 operates the conponent supply cassette 14 to
recei ve one el ectronic conponent every tinme it presses an operating |ever
1l4c of 15 t he conponent supply cassette 14 on its own initiative in a
known manner, sucks and holds it by the correspondi ng suction nozzle 7 and
mounts it on tRGpéeeakd 1. In regard to each conponent supply GRea@bigessls
positioned and retained individually at the transfer rack 20 15, the
requi red one nust be positioned correctly in the conponent supply position
by the lateral novenent 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 | oading/unloading path 21 oé the 25 transport stand 9
where.the transfer rack 15 is | oaded wWo 8%/ 27522

PCT/ JP97/ 00139 59 and unl oaded as shown in Figs. 3 through 5, a first

posi tioning means A2piieatiifg, | fpt feadi cSmiidtl oM behany other method
not specifically determined.

Meanwhile, the data-processing program used in

the data processocr 203 can be stpred in an external CD-

5 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

10 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 6f components, e.g., shapes,

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

15 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

20 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

25 positions from the mounting position data A and the data



the transfer rack is | oaded and unl oaded and a second positioning means
23 operating I n a direction 5 perpendicular to the direction in
which the transfer rack is | oaded and unl oaded are provided. Asi de from
the positioning means 22 and 23, a plurality of guide rollers 24a and 24b
for guiding the transfer rack 15 on the |lateral sides are provided to
facilitate a S¥®8¥#H+o0adi ng 10 and unl oadi ng of the trarRFREPIVYER® 15
Wi t hout -twi sti-ng nor hitching the transfer rack. Further, dinmensional

adj ust ment and positioning are perforned with high accuracy so that the
support height of the transfer rack 15 is correct, and rail 15 menber s
25 each made of a material having an excell ent abrasive resistance are
provided to receive rail nenbers 26 provided |ikew se at the transfer rack
15 as shown in Figs. 6A and 6C. The transfer rack 15 is al so guided on the
| ateral sides by guide rollers 24a and 24b at the 20 rail nmenbers 26,
so that it can CFEWHEOS FheoSeBRoRRATAL UReShdeata A& EeRAWPYH Y gehe 4daga 10

and 11A 1B the [t ROSId ' 9Bh "4 ™a08, 250 ma il |08 Phe? HSSSLYULYY
position data A. However, the stored contents of the
program are not limited to the above, and the specific
5 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

10 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

15 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

20 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

25 supplies selected components to the mounter 2 while



bl ock 32 for receiving at a specified receiving position 25 a
positioning roller 31 (Figs. 4, 10, and 11A 11B) WO 97/ 27522

PCT/ JP97/ 00139 60 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 diregidfRsr Which the transfer rack 15 is | oaded apdrupdmatded by
pressing the 5 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

bl ock 33 is supported by a 10 combi nat i on Iever mechani sm 37. By
advancing and retreating it by an air cyllgder the pressure bl ock 33
is put in either a position in which it pro Fudes in the | oadi ng/ unl oadi ng

path 21 as shown in Fig. 3 to performthe positioning or a position in
which it 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
3 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

10 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
15 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

20 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

X are accommodated, for example, in tapes or in trays so as

25 to be automatically supplied to the mounter. Packing



15 retreats bel ow the | oadi ng/unl oadi ng path 21 as indicated by
imaginary lines in Figs. 9A 9B, and 10 to rel ease the positioning and does
not disturb the |oading and unl oadi ng of t he transfer rack 15

in the | oadi ng/unloading path 21. 20 As shown in Figs.

4 through 6, econd positioning means 23 is conprised of one-side
recei vi ng b|o€%%9§§5§%ich receive the transfer rack 15 in a §5§&F?W@Hsg

positionh at a side of the | oading/unloading path 21 -and roller type
eccentric shafts 36 which press 25 the transfrer rack 15 against

the one-side receiving WO 97/ 27522
PCT/ JP97/ 00139 61 bl ocks 35 at the other side to hold the transfer rack 15
bet ween themto position the transfer rack845 in a direction perpendicul ar

to the direction in which the transfer rack 15 is | oaded and unl oaded.

The eccentric 5condit§ggétincf&digéethgrggﬁﬁ¥§Ldlé%é%éﬂg céébo&g%%spggces

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

5 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.

10 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

15 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

20 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



approximately at the center of the |oading/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 | ower
10 surface of the transfer rack 15 and rel ease the pressure, thereby
perform ng thewpQghkidoni Nng and rel easi.ng the positioning. The pggisaendofsl €r s
24a and 24b guide the transfer rack 15 that is | oaded or unloaded laterally
15 with a slight play, where the one |ocated on the one-side receiving

bl ock 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 neans 23 using the one-side reﬁgiving bl ock 35. 20
The eccentric shaft 36 is protruding int | oadi ng/ unl oadi ng path 21,
however, it is allowed to have such a structure that the bottom | ower

surface of the ti@fsheridAady 13000888t bt AL Gukirdthy t 2 nlmellfoa@!rng
or unl oadi ng operation in the | oadi ng/unloading 25 path 2

al i gni ng bl ock 4fnseecmigreataichipesatéonganying the mounter 2.

If the component text data B includes data of

codes of package materials, surface roughness, surface

5 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

10 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 packing

forms by tapes and trays, i.e., supplied states of
15 components in the tapes and trays, specifically, the
presence/absence of covers or push pins, the

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
20 preserice/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.



WO 97/ 27522 : PCT/ JP97/ 00139 62 and
excellent in abrasive resistance so that the positioning can be correctly
achieved. If the transfer rack 15 is | oaded and unl oaded with the rai
menbers 25 of the transport stand 9 put in 5 contact with the rai
nmenbers 26 of e sfer rack 15, their abrasion resistances gperate to
hi nder snooth oéﬂ%&%gand unl oadi ng of the transfer rack 15, §F§@?%§W§?ng

abrasion of the rail nenbers 25 and 26 in an early stage. Ther ef or e,

in order to avoid these 10 troubles, the present enbodinent is
provided with free fl ow conveyors 44 arranged inside the rail nenbers 25 in
parallel with them as shown in Figs. 4, 5 and 6. The free fl ow conveyor
44 is laterally, in Fig. 4, provided with &@®lurality of guide protrusions
44b 15 which are made to protrude and retreat by an air

o spomr e oo TAEE papetE" of "Ene 905" BUELRL B °4
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

5 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

10 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
15 component special shape file B4, the component
characteristic master file B4,'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
<20 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

25 selection operation by the user. .



menbers 26 of the transfer rack 15 to lift them above a rail nenber 43. By
receiving the transfer rack 15 in an 20 air-cushion like |light contact
state at the upper ends of a number of guide protrusions 44b, the transfer
rack 15 can be | oaded and unl oaded snoothly and silently with reduced
abrasi ve resi sg@esyihe transport stand 9 is further provi degodfpbodese
an air cushion cylinder 46 which abuts against a block 45 WO 97/ 27522
PCT/ JP97/00139 63 fixed to the transfer rack 15 i mredi ately 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 9A, 9B) and
operates to alleviate an 5 | npact whe he transfer rack 15 is
delivered by nmeans of an actuator 46a. At a hind part of the transfer rack
15 is-provided a handle 47 for |oading and unloading it. In order to change
the transfer rack 15 | oadeHe component kind codes 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
5 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

10 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

15 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.

20 ' 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
A packing form codes, packing form kind codes, X-

25 directional tray pitches, Y-directional tray pitches, X-



Wi th a nunber of the conponent supply cassettes 14 at the 10 transport
stand 9 of the conponent supply section 8, a truck 61 as shown in Figs. 7

t hrough 10 is used. This truck 61 has a frane-shaped main body 63 having
runni ng wheels 62, and the nmain body 63 is provided with a transfer rack
support section 65 that is adjusted in 15 hei ght by toggl e nechani sns
64. The hei gMOHH ™Rt ment is performed with the transfer rad®TP8%P¥I ned
in-the transfer rack support section 65 to performlevel adjustnment with
the transport stand 9 of the conponent supply section 8, thereby allow ng
the transfer rack 15 20 to be securely passed w thout hitching or the
like. The transfer rack support section 65 1is supported and gui ded so
t hat guide rods 66 provided depthwise in t&® places can be noved up and
down by gui de pipes 67 provided at a fore part and a hind part of the 25

gg}?Jgggyogfég dlrectloggie ggﬁganlsn¥64cg%p rggé rows,vm§%glgg5%¥%nal
counts of component rows, counts of accommodated
components, tape widths, tape supply pitches, taping
directions/supply directions, etc.

5 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-

10 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

15 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

20 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,



64 between the nmain body 63 and the transfer rack support section 65, and
the toggle nechanism 64 is extended or contracted by turning a screw shaft
167 by a handle 68 to nove up and down the transfer rack 65. Ther ef or e,
by 5 extending and contracting the toggle nmechani sm 64 by the handle
68, the transfgi, dp54,15 can be adjusted in height. As shown poriPpewo13s
through 9B, the transter rack support section 65 has a franme-Ilike shape and
is 10 °~~ provided wth guide rollers 71, on the both sides' frames 69,
whi ch receive the transfer rack 15 frombelow at the rail nmenbers 26 to
facilitate the loading and unloading of the transfer rack 15.

However, it retains the transfer rack 15;in a specified position by
connecting 15 buckl es 72a of retainers 72 with netal hooks 80 of the
transfer rack 15, so that the transfer rack 15 is prevented fromfalling

off. Wth this agrangeis@ancel healumtidku®l Qazthkoliteel yeapayelots h tdec.
transfer rack 15 carried thereon. Furthernore, the transfer rack support 20

section 65 has siidmegtiededn78 lérgthwicalpddiokcliednsbatal
Kind codes of chip components are:

Isolatoxr: ATC

S Dielectric filtexr: BPP
Aluminum electrolytic capacitor: CAPALR
Cylindrical chip capacitor: CAPSYL
Film capacitoxr: CAPPULM
cc: CC

10 Connector: CNT
Mini diode: DIMINI
New mini power diode:DINMIHIPW
S mini diode: DISMINI
Multiplexer: EZFA

is5 Receiving filtef: EZFS
Filter: FLT
Noise filter: FLN
Oscillation filter: FSA
Mini power IC: ICMINIPW

20 Mini IC: ICMINI
IF module: IF
LC filter: LCFLT
NL filter: NLFLT

: Crystal filter: QFT



such as synthetic resin having -a good sliding performnce and operate to
guide the transfer rack 15 put on them wth which the possible rattling of
the transfer rack 15 when the truck 61 is noving can be sufficiently 25
prevent ed. WO 97/ 27522 _

PCT/ JP97/ 00139 65 Furthernore, in order to change the transfer rack 15 at
the transport %Q3MIS¥ of the conponent supply section 8, it iECHESUPHEY (o
stabilize the transfer rack 15 in a specified position. In order to
satisfy this 5 requi rement, a stand stopper 73 is provided at a
portion of the main body 63 to be noved up and down by a foot pedal 74.
Wien the stand stopper 73 is lowered, it abuts against the floor surface to
stretch between the nmain body 63 and the fl®®or surface, thereby preventing
the 10 mai n body 63 fromnoving with the running wheels 62. \Wen the

stand stopper 73 is rals%ghu%h%o EEEtg bgﬁygT?}adial/jumper components

are:
R-beads core: R-BC
R-capacitor: R-CAP
5 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.

10 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
-éomponent has a 3mm length, a 1.5mm width and a 1l.5mm
height, and 201303 when thé component has a 20mm length,

15 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
20 ' {(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)

25 CC: CC014B101008



the main body 63 and the floor surface is released to allow the main body
63 to freely nove with the running wheels 62. The truck 61 is provided with
handl es 90 for 15 t he movenent. Furthernore, the truck 61 and the
conponent supply section 8 are provided respectively with a connecting
bracket 75 and womonwseting rod 76 whi ch connect together when pichapé#gdsds 61
Is put in.a specified 20 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
rel ease of the connection. Furthernore, whether or not the transfer rack 25
support section 65 and the transport stand gjof the WO 97/ 27522
PCT/ JP97/ 00139 66 conponent supply section 8 coincide with each other in
support height with respect to the transfer rack 15 is
(CC+pin count 3+Bi+length 2+width 2+height 2)
New mini power diode: NMINIPWDIL315
(shape kind 5+components 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



| nportant because it determ nes whether or not the passing of the transfer
rack 15 between themcan be 5 per f or med snoothl'y wi t hout hi t chi ng
nor tw sting. Therefore, the present enbodinent is provided with a height
detecting neans 78 for deciding whether the transfer rack support height of

t he transfer port section 65 of the truck 61 is equa

t han, or %ﬁ@%r than the support hei ght of the transfg&?’ggﬂwg’

t he transport stand 9 between the truck 61- and the conponent supply
section 8. Wth this arrangenent, the height adjustnent of the transfer
rack support section 65 by the toggle mechani sns 64 can be achi eved
properly in a 15 short tine. As shown in Figs. 8-11B, the height

detecting neans 78 is conprised of a slit ﬁlate 78a provided at the
transfer rack support section 65 and photocouplers 78b through 78d which

over than or ol TS ALRE ghi o Tresigispd’ o Chbannple o048 oL 80
ght ree steps n exanpre of a procedure
for executing thgs Gdteddede apeage of the conponent supply cassettes 14 at
Matrix tray: T1020001 (the first digit T is a kind
code. The second two digits 10 is a count of rows in the
5 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 atz-gle code.) .

10 _ 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

15 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

20 concerned. The cut lead code may be set freely so long
as it has 20 or fewer characters. However, the component
- with the cuttilng number of 0 is set to be CUT0000.

Because of a small amount of data related to

electrode shapes, electrodes are classified simply as:

25 - Integral type: 1



t he conponent supply section 8 will be described bel ow- WO 97/ 27522
PCT/JP97/ 00139 67 First, in parallel with supply of conponents at the
conponent supply section 8 of the nounter 2 shown in Figs. 1A:2, the
transfer rack 15 put on the truck 61 as shown in Fig. 12 is |oaded with a

required nunbe%,ogf”z%n conponent supply cassettes 14 so thperiFenerss
cassettes can be'individually positioned, |oaded and unl oaded to form for

the subsequent conponent change. Therefore, to supply depleted
conponents, a conponent supply cassette 14 storing therein the sane
conmponent as the conponent 10 that is currently supplied at the
conponent supply section 8 is to be Ioaded9 To change the type of the

conponents, a conponent supply cassette 14 Storing therein new conponents
for the change is to be loaded. In the present enbodi nent, while one of two

15 conponent sgpphYwSEStdRRs § is supplying conponents, the
J lead type: 3
Flat lead type: 4
Separated type: 5

5 Ingertion type: 6

]

Butt lead type:
Volume type: 8

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

10 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

15 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
20 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

25 through an OK key on the screen, whereby the display



other is in the standby state. Therefore, in the case where the conponent -
supply section 8 to be put in the standby state when the conponent supply
cassette 14 is depleted at the transfer rack 15 | oaded in the conponent 20
supply section 8 or when the conponent to be supplied in the subsequent .
conponent supply stage is to be changed is put in the standby state and
requi rement of WOGHBIS2 or change of the conponents is detect edPEHIPS7/00139

di spl ayed, the transfer rack 15 at the conponent supply section 8 put in 25

the standby state is taken out and replaced by a transfer

WD 97/ 27522

PCT/ JP97/ 00139 68 rack 15 | oaded wi th new conmponent supply cassettes 14,
t hereby executing t he col l ective change of t he conponents. The
col l ective change by the transfer rack 15 ag4the conmponent supply section 8

can be detected by a 5 m croswitch 101 as shown in Figs. 4-6, and 7
provi ded at the transport stand 9, and based on this detection, the

10

15

20

25

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



propriety of the conponents after the collective change is automatically
deci ded. It is to be noted that the decision can be executed on the
conponent s | oaded 10 initially collectively in the transfer rack 15.
When the transfer rack 15 is delivered to the transport stand 9 and | oaded,

the mcroswt LS pressed by this to be turned on to det
| oadi ng of thgaP%g%E?g rack 15. When the transfer rack 15 ?giqgﬂﬁmm9

wi t hdrawn fromthe transport stand 9 to be renoved, the pressure fromthe
transfer rack 15 is released to be turned off to detect the renoval of the
transfer rack 15. Wth the change of the state of the mcroswtch 101 from
the non-detection state to the detection state in regard 20 to the
transfer rack 15, the occurrence of theltxﬁﬁng of the transfer rack 15 can
be decided. Wth a shift of the state of the transfer rack 15 fromthe

detection state bachle ARACUEGAN S Akendp bfedeiset LoPesh 2be 3.

the occurrence of the collective c conponent s

transfer rack 153g8niBeasasifad.

At this occasion, if a rectifier diode (code
MA7SWA) as the example, meeting the need is selected, in

5 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.

10 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

15 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

20 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.

25 The screen displays an outline view E with dimension



WO 97/ 27522 PCT/JP97/ 00139 69 Such a
decision is executed, for exanple, by a control system 102 as shown in
Figs. 1A, 1B for controlling the operations of the nmounter 2 and the
conponent supply section 8.  Therefore, to the control 5 system 102
are inputted _an operating signal from a console panel 103 s eciallg
provi ded for t¥@I¥FPonent supply section 8, detection c'g’ aps
from the photocouplers 78b through 78d of the hei ght detecting neans 78,
and a variety of detection signals representing 10 operation states as
wel |l as an OV OFF signal fromthe mcrosw tch 101. When occasi on demands,
the console panel 103 can be conmonly used with the consol e panel of the
mounter 2. Furthernore, for the decision o6 he propriety 15 of the
conponents for change, a nenory 104 is provided at the transfer rack 15 as

hown in Figs. 13-21, apd information.of tored h
Component  sappl y-sRR fF o thA ORAEOBACL EPBPRRET bPoFack fempenent “Eeke

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
5 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
10 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
screén simultaneously displays an outline view G with
dimension lines of the land and a component text data M
15 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
20 the tiaping 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

25 taping with taping dimension lines and a component text



st or ed. If the storage is effected every tinme the 20 transfer
rack 15 is | oaded with each conponent supply cassette 14 as shown in Fig.
12, error is reduced, preferably. However, the present invention is
not limted to this, and the storage nmay be effected at anot her point of

time such as qg8§é9; f tine when the 25 required conponggbuﬁymgby

cassette 14 ha &>t oaded. WD 97/ 27522

PCT/.JP97/ 00139 70 The nenory 104 is inplenmented by one capabl e of reading
and writing. In correspondence with this, a reading/witing nmeans 105
for reading and witing conponent information at the nmenory 104 as shown
in Figs. 5 13 and 14 is provided at the conponent supply section 8,
and this is also connected to an input/out@#® port of the control system
102. The conponent information is the nunber of conponents stored in the

each conponent SHBE’LVJ €8¢ Sc?:fntleens]i%nasn%o&?‘gséioriigir?é ec£ t%%a%i%g%sti\é%e lgfnes
are displayed on_the screen.

After the mounting position data A are formed

by a device for CAD or the 1like, wvarious kinds of

5 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
10 FPig. 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

15 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
20 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

25 cases.



10 conponents. In regard to the nunber of conponents, the nunbers of
used ones and renmai ning ones are recorded according to the supply of
conponents, and it can be used for another purpose such as decision of the

depl etion of conponents. 15 It is to be noted that the nenory
104 may be a read onlx menory. In this case, it is proper to use a
Z¥20f the reading/witing neans 105, so thRCTIRY/00139

readi ng neans
construction and control can be nmade sinple. The control system 102 is

connected at its 20 out put side to an indicating Ianp 100 for

i ndi cating the proprieties of the states of the nounter 2 and the conponent
supply section 8 and various operations, a warning neans 106 conprised of a
| etter indication, a buzzer, an indicating $&np, or an appropriate

conmbi nation 25 of themfor giving a warning on the consol e panel 103

WO 97/ 27522 ) ) PCT/ JP97/ 00139 71
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

5 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
10 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
i5 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
20 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

25 the necessary minimum arrangement interval is set



when the result of deciding the conponent is inproper, the air cylinder 77,
the first and second positioning neans 22 and 23, the free flow conveyor

44, and the like, and operates to control their operations. The indicating
5 | anp 100 can be comonly used as the warning neans 106. The control

system 102 nanagﬁgﬂ%ga nunber of remaining conponents in eachvﬁggﬁgwmﬁw

supply cassette oaded in the conponent supply section 8. en conponent
depl etion occurs, the control system 102 displays it by 10 t he

i ndi cating lanp 100 or the console panel 103 and inforns the operator of it
at need by issuing an alarmsound. Fig. 13A shows an initial work of the
procedure for withdrawi ng the transfer rack 15 | oaded with the 15

depl eted conmponent supply cassette 14 from e conponent supply section 8
in the standby state. As shown in Fig. 14A, an enpty truck 61 is arranged

TP the. cor rect poa T RRaIc AT rn (e Ptk rREhERACY Tod Pabdpf ot
cylinder 77 is opgeteadditoaner abinpénént ' 16 ksdtO Gl dlomueandiipe i ke on the

consol e panel 103, so

A data grouping-processing for determining the

mounting order and arrangement to mount electronic

5 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

10 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

15 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.

20 ' 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



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. In the
above state, the stand 25 stopper 73 is operated as shown in Fig. 14B
to prevent WO 97/ 27522

PCT/ JP97/ 00139 72 the main body 63 fromvainly noving.fromthe connecting
position. SubWYWEIRy the height adjustment of the transfe®GTER" M hor t
section-65 on the truck 61 and the 5 conponent supply section 8 is -
performed by the toggle nechani snms 64. The hei ght adjustnent is perforned
so that the indicating Ianp 100 emts green light for indicating the
propriety in accordance with the detection of the height detecting neans 78
as shown in Fi'g. 14B. 10 WhekPQ he hei ght adjustnent is
conpleted, the automatic first and second positioning neans 22 and 23 are

made to autonmatically enter into. a sitioni .
: mounﬁ%d to the boag accorégﬁg 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
5 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
10 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
i5 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
20 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

25 employed for 1large electronic components, while the



rel ease state by a positioning key and the |ike on the consol e panel 103,
and thereafter the free fl ow conveyor 15 44 is noved upward by a free
flowkey and the |i ke on the console panel 103 to conplete the formation.
Wth this formation conpletion, the transfer rack 15 on the conponent
supply sectionwpémrpassed to the truck 61 as shown in Fig. 15cd@pofauseout
the transfer 20 rack 15 onto the transfer rack support section 65.
The renoval of the transfer rack 15 fromthe transport stand 9 in this
stage is detected by the mcroswitch 101. Wen the transfer rack 15 is
placed in a specified position on the truck 61, the transfer rack is held
on the truck 61 25 by engaging the bu&%&es 72a of the retainers 72

with the WD 97/ 27522 _ _

PCT/ JP97/ 00139 73 netal hook 80 according to a procedure as shown in Figs.

16A and 16B. Thepefbycopes at imeghagai nithe dddibk lfeek k8Mall electronic
components, thereby to prevent inspection failures.

The amount and the type of illumination light
for recognizing the components can be automatically

5 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

10 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
15 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
20 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

25 mounting cycle shortest can be automatically determined



t he connection of the connecting bracket 75 with the 5 connecting rod
76 between the truck 61 and the conponent supply section 8 is rel eased, and
the stand stopper 73 is raised to rel ease the novenent preventing state
effected by it. Subsequently, the truck 61 is noved to a 10 specified
wor ki ng position as shown in Fig. 17. The nmovenent of the truck 61 from
t he conmponent WQAIF™22section 8 is decided by the control systF&HEFMFoN
the non-interrupted state of the photocouplers 78b through 78d of the

hei ght detecting neans 78, and the indicating 15 | anp 100 is unlit.
-The working position is the position where a work of newy storing
conponents in the depl eted conponent supply cassette 14 or a work of
changi ng the cassette for a conponent supplQ2 cassette 14 that is storing
conponents to be subsequently required is 20 per f or med. In the
conponent supply section 8 fromwhich the truck 61 has renpve

previously formd® GCRERRHOE o HER the AOdeL SFLICHRERIW EX %ft?aﬂ%?%?n?%ik 15

| oaded with each (;:3% orr}‘gg nlgtglyrcasﬁftt%u]i'dél?t CO gé‘éfclﬁg form data,

e.q., tapings, trays, stocks and the like and
characteristic data of mounters 2.

5 ~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

10 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.

15 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

20 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

25 supplied to the control system 102, and the components



25 therein a required anmount of necessary conponents s WO
97/ 27522 ' PCT/ JP97/ 00139 74 noved

fromthe above-nentioned working position as shown in Fig. 19. When
they are put in the specified positional relation, by operating thé

truck | ock kexﬁ %HQ%&{UCk 61 is connected to the conponent SugfREtYyreSeeIEd ON
8. 5 Furt 8 , DYy operating the stand stopper 73 in the sane manner as
descri bed above, the novenent of the truck 61 is prevented and the hei ght
adj ustment of the transfer rack 15 is perfornmed. \Wen the above operation
Is conpl eted, the 10 transfer rack 15 on the truck 61 is passed

to the conmponent supply section 8 as shomg %n Fig. 20 to deliver the
transfer rack 15 fromon the truck 61 onto 9 e conmponent supply section 8,
t hereby performng the collective change. Subsequently, the free fl ow key

and 15 the Lhkepar RoRREEA REcRNchOCLEONSH! EnPaRBlnd Iy L@aFRVE. 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
5 203 in the first embodiment.

If the component fext data B includes shape
data such as data of lengths, widths, and heights of
components, tﬁe volumes or weights of components can be
calculated from the shape data, nozzles and chucks for

10 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.the table can be set, and various kinds

is 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

20 reflectivities afe 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

25 inspecting mounted various components can be



down the free flow conveyor 44, and thereafter the automatic first and
second positioning neans 22 and 23 are operated by the positioning key and
the l'ike to position the transfer rack 15 on the transport stand 9. 20

It is noted that the cart 61 that has becone enpty can be noved again to
the working pgsition as shown in Fig. 21 so as to be ready for the next
task. The contt8P"& 5% em 102 executes a conponent decision pr 1o
control ‘on the collectively changed 25 conmponents according to a
flowchart as shown in Fig. 22.. WO 97/ 27522 _ )

PCT/ JP97/ 00139 75 Only when the occurrence of the | oading or unloadi ng of
the transfer rack 15 is decided by an OV OFF history of the mcroswitch 101
in step #1, it executes the conponent deci $P&n control in step #2 and the
subsequent steps. In 5 step #2, it accepts selection of an operation

mode by a node S;&@S&éggcaﬁafly Ognergehr%tce nsc%lr?: s%%%hi%%%? to components of
thé mounting' data.
It becomes consequently unnecessary to select
and set electronic components meeting the needs,
5 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
10 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 -component text data B includes
temperature characteristics of all the electronic
i5 components to be thounted 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
20 of the board, the electronic components of higher heat-
proof properties are set to be rhounted 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-

25 -proof properties mounted to the first surface of the



The operation node to be selected is any of the operation node of executing
no deci sion on, for exanple, the propriety of the conponent, the operation
node of 10 executing decision on all ones and the operation node of
executing decision on only the required one. The conponent to be

determ ned as Rﬂﬁ;h%?ye subj ected to decision is, for exanple fgent
oFCEREE

depl eted, a conponén subj ect to change due to alteration

product type or the |ike, and such a conponent can be inputted by
operating the console panel 103 or autonmtically designated.by the
control system 102. It is also acceptable to execute the conponent
propriety decision always on all conponent supply 20 cassettes
14 w.thout performng the operation o setting as above. In step #3,
the sel ected operation node is decided and the programfl ow proceeds to a

conponent deci si 98,5405 LUt bBRASA By &e’%jmﬁssoa*a%%ngn dt' & Bfan!B81€3ng
conponent deci si on subrouti ne of is to exec
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
5 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
10 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 equipment can be autométically
- formed by the data formation processing means 202, in
15 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
20 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

25 to write various types of information into the memory 104
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control of step #12 and subsequent steps only in the case where deci sion of
conponent 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 5

t he conponent Sgﬁf é;cassette 14, a menory 104 provided at the transfer
rack 15 i s sub 220 positioning with the reading/ witing EERIBITLY

provi ded-at the conponent supply section 8, and the program fiow proceeds
to step #13. 10 In step #13, conponent information of
the conponent to be subjected to deci sion according to the operation node,
i.e., whether it 1is the conponent relevant to all the conponent supply
cassettes 14 or the conponent relevant to i€ desi gnated conponent supply
15 cassette 14 is read fromthe nennry 104. Then, in step #14, the

read conponent |nfor tion, ,and a preset list of re U|red c onents are
cross-referenced®fo tggechgb{‘ﬁermf ogﬁgéFae TGRS ©F th%‘ftﬁ hggpb‘f%:‘c’?ﬁ’vé:

conponents after th8ing/writing means 105, the control system 102 manages
various types of mounting-component information as to
mounting components such as count of used components
5 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
10 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—componenf information or the component mountiné
information into the storage means or to update written
15 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

20 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

25 to a total number of components to be supplied, and makes



col | ective change are proper or inproper. 20

conbi nati on for t he pur pose of deci di ng t he appropri at eness

or I nappropr 4 HRSss  of el ectronic 25 conponent s hel-g, By b8

nozzles 7 or chucks as well as of WO 97/ 27522

The nount er

the first enbodi nent has a conponent inspecting . device 222
conpri si ng an illumnating device and a recognition canera

in

2 of

PCT/ JP97/ 00139 77 their direction. Data for this inspection is created
fromthe conponent text data B by the data processor 203, and included in
the mounting data C. This allows the control system 102 to receive this

data via the data 5 processor 208 agﬁ% to inspect the

appropri ateness or i nappropriateness of ¢
taking the data as the criteria for conmponent deci sion.

Accordi ngly,

onents of the device 222 by

i nspection data prOPLEadDigherREmEPWH=9E GOBPRBER! Bredp 8bsSg Pemsbhai Bed

automatically, so that

i0

15

20

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



10 nore proper inspection of nounting conponents can be attained
with the necessary |abor and tinme unchanged, and that correct conponent
nounting can be ensured. The conponent supply cassettes 14 can be treated
and replaced in units of a specified nunmber 15 collectively by the
transfer rack 15, facilitating the replacenent and repl eni shnment of
conponents. WQRTRAEZ, accommodat ed conponent i nformation of PCREPEFHRent
supply -cassettes 14 is provided collectively in the nenory 104 or the

| i ke provided to the transfer rack 15, 20 so that they can be
read at one place by the reading/witing neans 105, taking less tine
for reading process and therefore inproving the productivity. Si nce the

menory 104 is readable and witable, the m®8nting conditions at the nounter
2 can be witten so as to be WO 97/ 27522

PCT/ JP97/ 00139 78 usable as a material for conponent control matching the
for various types of countermeasures based on the

management.
When the component supply cassettes 14 are
loaded and unloaded individually, such data management
5 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
10 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.
15 Pig. 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

20 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

25 collective setting of the memories 221 accompanying this



mounting conditions. Wth the mcroswitch 101 provided as a

det ection nmeans (detector) for detecting the 5

| oadi ng/ unl oadi ng of conponent supply cassettes 14, when the control system
102 has decided fromdetection of a |oading/unloadi ng of the conponent

supply cassett%%.,gz?at a replacenment of conponents has OCCUR& ﬁw}'&%g
accommodat ed conponent information on the conponent 10 supply
cassettes 14 is read so that the appropriateness or inappropriateness of

t he conponents is decided. Thus, it is enabled to prevent such occurrences
that the nounter 2 continues operating even with the conponents

m s-replace, resulting in a trouble, or that tinme and 15 nount i ng
operation are wasted. In particular, when 498 readi ng of ~acconmodat ed
component information is effected on all the conponent supply cassettes 14

in the unit of caleechiNeet&P! RRBEN 1ERAt LhAS J&p! agedifbe &Eﬁﬂ&g@f&m

all the cases can be 20 treated sinply w thout deciding
conponent suppl y compeathes sipyby begsseepbaced, oiit b mdeeCRRRAAntURY Y
cassettes of the collective replacenent.
use the conventional component supply cassettes 14 with a
.memory by individually loaded and wunloaded them.
5 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
10 . 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
15 supply cassette 14, the accommodated 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
20 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,

25 inexpensively. In this third embodiment, the



The control system 102 preferably has internal or external storage neans
whi ch has stored substitute 25 conponent data of substitute conponents
as to equival ent WO 97/ 27522
PCT/ JP97/ 00139 79 conponents or conpati bl e ot her-conpany conponents t hat
can be substituted for the to-be-nmounted conponents. Wth such an
arrangenent, WO%/¥8ponent has been decided to be inappropriBf&PR03%G be
deci ded-whether or not a 5 conponent is a correspondi ng substitute of
the conponent, based on the substitute conponent data. So, even when a
substitute conponent is used at an exhaustion of conponents, the decision
as to whether or not the nounting conponent is appropriate can properly be
made 10 responsive to this. Thus, itilbgconmes possible to prevent such’
troubl e that use of a substitute conponent nay be decided as an i nproper
conponent. The storage nedi um 212 according to the first ,
accommodated component information element 231 1s
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’

5 231a may be either directly printed or implemented by
applying a printed sheet. The accommodated component
information element 231 is fitted in such a way that the
bifurcated portions of the car_rier 231b sandwich the top
side of the component supply unit 14a of the component

10 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

15 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

20 accommodated component information element 231 is no
longer necessitated.

(Fourth embodiment)
The storage medium carrying the accommodated

component information element of each component supply

25 cassette 14 as shown in Fig. 39 is an optical memory 241



enbodi nent of the present invention stores both the 15 conmponent text
data B and the inage data | M corresponding to various kinds of conponents
as descri bed herei nabove, and can be used al so as a conponent el ectronic
catal og for displaying information on various types of conmponents accordi ng
to a specifiedgzfiBhedd, Procedure, as in the 20 convent i onglraasRo1zeBot h
the inmage data |'M and conponent text data B stored in the storage nedium
212 can be read out for every sane conponent by the reading neans 201 in a
predet erm ned search operation, supplied as a video signal D to a display
213 of the data processor 203 and 25 di spl ayed on the same screen. In
addi tion, the conponent WO 97/ 27522 111

PCT/ JP97/ 00139 80 text data b can be outputjto ot her devi ces through an

out put operation. Since the inmage data | M and conponent text data B stored

in the storage negiaem izl 2raddarliespbpyedri@fed 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

5 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

10 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

15 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

20 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

25 selection of the tray 251 that supplies components to the



5 every sane conponent on the same screen of the display 213 by the
search operation, the search and sel ecti on anong vari ous ki nds of
conponents is enabled. Also the conponent text data B can be utilized for
processi ng of various data because the data can be output to other 10
devices if necessary. Wien the above storage nedium 212 storing the inage
data | M and CMSWQ%QZ text data B is outside the apparatus aFdOHSHPeER
el ectronic catalog 212 the first enbodi ment, various data can be input
I ndependently of 15 t he data processor 203 which is an apparatus for
formng the nmounting data, and changed or added easily. Mreover,
the storage nedium can be used in comon in various nounters 2. In the case
where the data of the storage 20 meld um 212 storing the
conponent text data B are transmitted through conmunication, one
storage nedium 212 is commonly used anong nmany npounters 2 w t hout Iinitg to
or

the location. FEAWSTor dnNEPRPELLQN HhRFA et B MEFRFYnanAgean change?
S o ome ot Fhe ‘Bedfipe /RS g meaBR®'Pos SOBY U Uk An 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
5 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
10 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
15 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
20 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.

25 40E-40F, the functions of the data reading means 201 and
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t el ephone line, optical conmunication or any other nethod not specifically
determ ned. Meanwhil e, the data-processing programused in the data
processor 203 can be stored in an external CD 5 ROM 215 as shown in
Fig. 31 or other opriate storage nedi a. The stored cont e
program are a ﬁgfﬁ%ﬁﬁadi ng programfile 215a and a data for mﬁ(?}‘fg%ﬁfggfggsi ng
programfile 215b. The data reading-form ng programfile 215a relates to a
program for reading out, by controlling 10 t he data readi ng neans 201,
t he conponent text data b corresponding to the conponents to be nounted at
the nmounting positions fromthe conponent text data B necessary for
nounti ng of conponents, e.g., shapes, di mehs?ons, packing fornms, colors,

etc. of the conponents 15 which is prelimnarily formed together with
the image data | Mol GHRGRENLRAALC! 268 NG Ehe £AMRRBEREE LiRtRe 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

5 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.

10 - 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

15 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

20 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

25 mounting them to specified mounting positions, such as an



nounted and stored in the storage neans, for exanple, the storage nedi um
212 on the basis of the nmounting position data A related to the nounting
positions including 20 nount i ng angl es of the conponents to be

nount ed. The data-formng programfile 215b relates to a program for
formng, by controlling the data form ng neans 202, the nounting data C for
t he mounter 2 WO%R¥8?ve and nmount the conponents to be nount B§THBIHRES
respective nounting 25 positions fromthe nounting position data A and
t he data WO 97/ 27522

PCT/ JP97/ 00139 82 including the conponent text data b read out by the data
readi ng nmeans 201 in correspondence with the nounting position data A
However, the stored contents of the programuare not linmted to the above,
and the specific 5 stored formmay be selected freely. In the
above-descri bed constitution of the present invention, data of various
progranms can be N@puprogram 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
5 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
10 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

15 of components is realized.

According to the embodiﬁents, in addition,
inspection data adequate for to-be-mounteéd components can
also be automatically obtained, so that more proper
inspection of mounting components can be attained with

20 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

25 on the same screen, thus lending themselves to the seaxrch



I ndependent|ly apart fromthe data processor 203 as the nounting data
form ng apparatus and changed, or added 10 easily. The progranms may
be conmmonly used anong nmounters 2 of the same type. The formation of the
mounting data C will be discussed nore specifically below As
representative yi¥agakas of the nounting data 15 C, there p¥©@pdasdisd bed
earlier the NC programindicating mounting positions of conponents, the
conponent library for recognition of various el ectronic conponents, the
arrangenent of various el ectronic conponents at the conponent supply
section, and the supply library relating 20 to the supply of
conponents, e.g., conditions of take-out pgggtions when t he conponents are
supplied in trays. The supply library incl for exanple, data

i ndi cating | oadi ng positions of many conponent supply cassettes set in a

conponent suppl YapAPa&Bé&isi W SE td@ﬁ\p%ﬁhlé%’i:@t 1] 35var1et35L£PP|ﬂﬁ§es %‘:ﬂl%qg%d
conponents to the nounter 2 whil
the search operatlon. Moreover, the numerical data can
be outputted to other equipment, as required, lending
themselves to various types of daté processing.

s 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

10 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

15 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

20 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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the cassettes in an axial direction of a supply shaft. Qher necessary
data are forned fromthe supply library. Fig. 32 is an operation screen of
the display 213 in a node generating the conponent library. The 5

el ectronic conponents corresponding to the respective nmountin
positions in tM@9H¥S?2ion data A are searched by a start key PARIESIQ0IZ®
cancel key 217. A conponent library 220 corresponding to the type or
nodel of a conponent |ibrary generation device set by a different 10
start key 218 and a different cancel key 219, etc. is automatically forned
based on the conponent text data b read fromthe conponent text data B
correspondi ngly to each of the searched conp®nents and the positiion data A
QO her itens to be taken into consideration when 15 t he conponents are
mounted are the kind of nozzles and chucks holding the el ectronic
conponents, a MOAFRFRPEAPDICI RUMRINEHERILYI ERTPRE HAER EBeaR@UBREEKS,
required fall posjitions of the nozzles and chucks when the el ectronic
conponents are Eﬁﬁg , that is, nounting

According to the embodiments, in addition, the

same functional effects as those unique to the embodiment
5 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

10 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

15 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

20 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,

25 " dimensions, and colors of components, and a supply



20 hei ghts of the conmponents to the board, a noving speed of the
board with the electronic conponents nounted, particularly, an

acceleration thereof, and various all owances thereof. These vari ous

el ectroni c conponents are accomodated, for exanple, in tapes or in trays
so as 25 t gt omatically supplied to the nounter. Packi WO
97/ 27522 Wo'sfi Al PCT/ JP97/ oo13Qﬁ‘g‘ﬁi"gg"""”9

conditions including the supplied state of conponents as above and a
storing pitch of the conponents in such a state should be also taken into
consi deration. According to the present invention, this kind of data alike
can be 5 automatically forned as the conponent |ibrary or other
mounting data C. Wth conponent text datd’ of such conponents, the
nmounting data C including the instruction data of the set position and the

etrot | on data Sl Yl oLAKERU BRLLAD SAReS, JULRTRN SR oo
) 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
5 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
10 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

15 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

20 mounting component is appropriate can properly be made
automatically zresponsive 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

25 accommodated component information carried by the



whet her the conponents are properly directed or proper conponents are
selected is detected, based on which result the inproper conponents are
exchanged or inproper directions of the conponents are corrected, etc.

This 15 i nspection requires the conponent text data B related to
anot her recognition of the electronic conponents, i.e., shapes, surface
reflectiviti eWOBHWI8I2s, hue, polarity marks of conponents, preCwmRe$7/00139
characters or color codes on the conponents, etc., and such inspection data
as 20 required by the conponent text data B can be
automatically formed as the nmounting data Cin the present invention. In
sone cases, inspection data for boards after the el ectronic conponents are

nount ed can be forned WO 97/ 27522 118
PCT/ JP97/ 00139 85 autonatically and used by the nounter 2 itself or

I nspecti on machi ne accon?anylng t he mounter 2.
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

5 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

. 10 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

15 - 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

20 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.



| f the conponent text data B includes data of codes of package materials,
surface roughness, surface 5 shapes and the like of electronic

conponent s and,

shapes, dinensions, weight, etc. of conponents, and

if the mounting data Cis: for detecting whether to suck the electronic

conponents by nozzles is optimumor to hold the conponents by &%d
opti mum the m¥X?¥§¢Fpeed of 10 t he nounting head with tr{’eg:l?i"%zz 23;9 and
chucks, --suction powers of nozzles; the noving speed, especially

acceleration of the board after the el ectronic conponents are nounted
thereto; various allowances; and packing forns by tapes and trays,
I.e., supplied states of 15 conponents in the tapes and trays,

specifically,

t he presence/ absence of Idvers or push pi ns,

the acconmodating pitch of conponents in tapes and trays, a count of
accomodating rows and a Qh% ngggrggsthg gﬁégdg&ggtsthf%fgééfgéngﬁ%%%i

conditions can be set: theée

presence sence of e

the covers; the presgngehgpeeishis Sght hgeMOVEIBU L 1t REmBUABNRI NSsugHitly

push per one-pitch supply Or one pu

per two-pitch supply dependi ng on

difference of theagsepb¥spitChHefbcted by the detector, the control means

10

15

20

25

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

I ng

one
a



t he conponents, etc. WO 97/ 27522

PCT/ JP97/ 00139 86 Concrete exanples of the first enbodi nent of the present

i nvention will be described hereinbel ow. The conponent text data B relating
to various el ectronic conponents as shown in Fig. 30 is divided to a
conmponent 5 master file B[err], a conponent shape file B2, a conponent
speci al shape™O98733 a conponent characteristic naster f||ECEﬂP’ng§ck|ng
formfile B[err], a component polarity file B6, a reel data file Blerr],

etc. when the conmponent text data Bis stored in the storage nmedi um 212.

The 10 data B may be divided in any other nethods freely. For
exanpl e, the conponent text data B may be classified into the conponent
master file B[err]; a conponent appearance X3de B[err]; and a packagi ng

file Blerr]. The conponent appearance file B[err] includes the
conponent shape f|Ie Blerr the 15 . . conponent, . speci al ge
file Blerr] tSppl YeoRp8Ae {:e simply without regquirin any SpeCl 1

device.
According to the embodiments, in addition, even
if the components to be accommodated in the component

5 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.

10 According to the embodiments, in additi_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

15 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

2b 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

25 information corresponding to these components c¢an be



characteristic master file B[err], and the conponent polarity file B[err].
The packaging file B[lerr] includes the packing formfile B[err] and the.

reel data file B[err]. The conponent naster file Blerr] sets
conponent nanes, codes of .20 manuf acturer' nanes,

cl assifi.cation ki nd codes, shape codes, and packing f

conponents as t egﬁgg%25|gn|f|cant (hi ghest order) dat a. Thg&#%ster dgta
are called and displayed on the screen, so that contents of itens are

sel ected and di spl ayed in accordance with a 25 sel ecti on operation by
t he user. WO 97/ 27522

PCT/ JP97/ 00139 87 The conponent ki nd codes srg manual | y i nput individually
for every kind of electronic conponents in R conmponent kind data. Shape

codes- are manual ly input for every shape defined so as to nanage the

conponents by 5 acrasha@escdn dilie hapreddessufpPdl teflsdditse @mMmligs

will be briefly
changes of accommodated components or the like can be

treated simply and reliably.
According to the embodiments, in addition, the
5 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
10 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
15 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
20 compfehensive 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
X profile for reflow-soldering the to-be-mounted components

25 can be formed with the data processing function of the



I ndi cated bel ow. Data contents of the conponent shape file B2 are shape
codes, conponent kind codes, presence/ absence 10 of | eads, body outer
configurations LR body edge shapes DU, body thicknesses, special body
t hi cknesses, conponent heights, shape size allowances, el ectrode
wi dt hs, el ectrode | engths, electrode heights, etc. Data contents of the
speci al shape WPPE2BE are 15 shape  codes, side  nUREEIRY7/00139
special -- el ectrode dispositions, special electrode existence positions,
speci al el ectrode widths, special electrode |lengths, special electrode
hei ghts, special root electrode w dths, special |ead thicknesses, etc. 20
Data contents of the conponent characteristic master file B[err] are
conmponent nanes, package col or codes, packag2 material codes, etc. Data .
contents of the packing formfile B[err] are packing form codes, packing .
form Kkind codes X- 25 directional tray pitches, Y-directional tray
pi t ches, X- 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
5 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.
10 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
15 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
20 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

25 claims unless they depart therefrom.
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directional counts of conponent rows, Y-directional counts of conponent
r ows, counts of acconmopdated conponents, tape w dths, tape supply
pitches, taping directions/supply directions, etc. 5 Dat a
contents of thgqppapent polarity file B6 are conponent nanegcrype7/00139
presence/ absence of polarities, 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- 10 I“Tf\
symmetric/asymetric conponents, etc. Data contents of th file
B7 are conponent nanes, packed counts, etc.ﬁrei nbel ow WM‘I I”"I
some exanpl es of conponent kind codes s correspondi ng t @

conponents. In the following, are called chip conponents electronic
conponents to be nounted on the surface ofshhfgboard, e.g., angular chip
reS|stors or the Ilike. Are '

1. A method for forming mounting data, comprising:

reading component text data corresponding to
to-be-mounted components of individual mounting positions

5 stored in a component electronic catalog, according to
mounting-position. data including mounting angles relating
to the wmounting _positions formed on the to-be-mounted
components, by using the component electronic catalog
‘that has stored image data concerning various types of

io 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

15 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.

20 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

25 to-be-mounted components, and a supply library relating



cal |l ed axi al conponents conponents having | eads to be 20

into holes of the board, nore specifically, conponents inserted in a

sidewi sely directed state such as resistors or the |ike.

i nserted

On the ot her

hand,

are called radial conponents conponents having leads to be inserted into
the holes of the board. The rad| nts_are, WO 97/ 27522
PCT/ JP97/ 00139WBFTRER2 | nst ance, ﬂ@ﬁgﬁﬁ"ﬂﬂ tic capaci t BEE/IPY(9139

inserted-in a |l engthw sely direct

des of chip conponents

are: |lsolator:

ATC 5 Dielectric fllter "BPP Al 'um num el ectrol ytic

capacitor: CAPALR Cylindrical chip capacitor: CAPSYL Film capacitor:
CAPPULM CC:. CC 10 Connector: OCNT

10

15

20

124

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



M ni diode: DDMN New m ni power di-ode: DINM H PW S nini di ode: DI SM N

Mul tipl exer: EZFA 15 Receiving filter: EZFS Filter: FLT Noi se
filter: FLN Gscillation filter: FSA Mni power IC. |1CM N PW 20 M ni
IC. ICMN IF nmodule: IF LCfilter: LCFLT NL filter: NLFLT Crystal filter:
QT WO 97/ 2;2 : : PCT/ JBS4pHbe3 90
Ki nd codes of %ﬁ?ﬁ?ﬁdial/]unper conponents are:

* c L L] S *

125

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

5 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.

10 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

15 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
20 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.



R-beads core: R-BC R-capacitor: R-CAP 5 R-three-term nal capacitor:
R- CAP3 A-beads core: A-BC Junper wire: J-JUMPER Exanpl es of shape codes set
correspondi ng to kinds of components wll be i1 ndicated bel ow. 10

Hereinbelow, the wunit of size | ' i formed for every kind
of conponents, set by two digits of”l'mmammn@,am for instance, 301515
when t he corrpdﬁ@ﬂ'f’z"l%% a 3nm | ength,*a cl. Srmew ot Heand a 1. 5niy HERIGREI3Y o g
201303 when the conponent has a 20nmm | ength, 15 a 13.5mmwi dth and a
3.5mm hei ght. Anong the chip conmponents: I|solator: ATCB57 (ATCtshape synbol
1+height 2) Dielectric filter: BPPB45 (BPP+shape kind 1+height 2) Al umi num
el ectrolytic capacitor: ALCB57 20 (ALCt+shape
synbol 1+height 2) Cylindrical chip capaci¥6r: 2125C (di aneter 2+l ength
2+C) Fil m capacitor: 4833FCl1l3 (length 2+w dt h 2+FC+hei ght

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.

5 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
10 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
15 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
20 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

25 electronic catalog as to various types of components



2) 25 CC. CC014B101008 WO 97/ 27522
PCT/ JP97/ 00139 91 (CC+pin count 3+B+l ength 2+width 2+hei ght 2) New nini
power di ode: NM NI PWDI L315 (s ents kind 2+L+l ead

count 1+he|ght 2) 5 e aX|aI/rad|aI/Junper conponent s:
Beads core: @E}&% q ength MIH u ght 2) Capaci t QGiorpedizsP32
(length 2+w dt 1height capacitor: 1207 CAPCN15

(I engt h 2+wi dt h 2+CAPCN+hei ght 2) 10 - Packing form codes are
as follows: Paper tape (paper, adhesive paper): P0804000 (the first
digit-P is a kind code of papers which becones N in the case of adhesive
papers. The second two digits 08 |nd|cates7a tape width of 8mm and the

succeedi ng tmo

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 .

5 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

10 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

15 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

20 components 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

25 -mounting positions according to the mounting-position



15 digits 04 indicates a tape supply pltch of 4nn1 The next two
digits OO is a systemreservation. The Tast—digrt—06—shews an angl e of
O[err].) The angle code is 0 when the nthe angle is
90[err], 2 when the angle is 180[err] ,mmm"! "m en the angle is
360[err]. Enbossed tape: E0804081 (the*fifstrdigi *IS a kind code. The
two digits 08 i ReheRdses a tape wdth of 8nm and the foll owirtgsbemoeds gits 04
i ndi cates a tape supply pitch of 4mm Further, the comng two digits 08
shows an WO 97/ 27522

PCT/ JP97/ 00139 92 enboss depth. The last digit 1 is the angle code of -
90[err] as nentioned above.) Matrix tray: T1020001 (the first digit Tis a

ki nd code. The second two digits 10 is a &8&nt of rows in the 5 Y
direction, the next two digits 20 is a count of rows in the X direction, -

and the next two g.hgajlt§soge.if 8s 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
5 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
10 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
15 ‘ 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
20 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

25 component text data necessary for component mounting

Mimosa .1 6:52:39



sequenti al nunber assigned under the managenent of the operator when the
tray pitch is different. The last digit 1 is the angle code.) 10
Stick: S0800002 (the first digit Sis a kind code, the follow ng four

digits 0000 is a systemreservation, t digit 2 is the angle
code.) Bulk: BR@Q9@kshe first mumu‘ﬁ! j) f“ mfi
x H *

code, the fopeTgPEbse0000
I ndi cates a systemreservation, last digit 3 is the angle
code.) As cut leads are called nanmes of conponents having | eads cut.
Codes for the cut leads are not specifically defined in the first
enbodi nent , and sel ected and regi stered corresponding to the conponents
20 concerned. The cut |ead code may set freely so long as it has
20 or. fewer characters. However, the conponent with the cutting nunber of O
is set to be CUT0000. Because of a small anmount of data related to
el ectride shapegncelh@ghg odesorfiRuidatisnkl, ed ghapl yaasnsions of | mhegr al
type:

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
5 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
10 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
is 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
20 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

25 substitute component data.



WO 97/ 27522 PCT/ JP97/ 00139 93 Cul
wing type: 2 J lead type: 3 Flat |lead type: 4 Separated type: 5 5
Insertion type: 6 Butt |ead type: 7 Volune type: 8 The shape nanes of

el ectrodes are input for recording through a keyboard. It does not nmatter

i f the 10 sh%fe nanes are inp ' racters. A case where
the storage m3¥P8MS22 storing the”mmﬂg""?mgmata B and FGRGEHHE | M
is subjected to screen search and util§zed wlils be descri bed bel ow. A
flow chart of Fig. 33A shows search procedures in the 15 first

enmbodi ment. Wen the data processor 203 is started in a read node to read

out the conponent electronic catalog, a search guide screen appears on
the display 213, ' 130

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

5 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

10 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

15 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.

20 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

25 - component supply cassette that a component replacement



sequentially show ng guides for the search according to 20
predeterm ned search procedures. Data of the conponent master file B[err]
are shown as the first screen to be searched. A required one anong the

master items related to the conponent dis -he screen is selected
by noving the qugsRsaTermnation of the selection is input: 25cpgpenbdisPugh

an K key on the schZzen wher eby }a““mm‘wmm!“;m 97/ 27522

PCT/ JP97/ 00139 94 screen i s chang icant data related to
the selected itemare shown thereort. Supp 03|ng that the sel ected naster
itemis a conponent classification code, conmponent itens in a rough 5

classification group of conponents are diz&#gyed on the screen as the |ess
significant screen. In response to the ey operation after the
selection, the screen is changed to a still less significant screen based

on the sel ecti OMhas A&carte8l! thel Qe rhassdddLCatd s dghd Qkcommodated
component information of the newly loaded component
supply cassette and decides whether or not the components
are appropriate or inappropriate.

S 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

10 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.

15 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

20 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

25 component information is carried by a carrier that can be



10 sem conductors, i.e., itemdata of transistors, diodes, and
opti cal sem conduct or el enent s, and detailed classification data of

transistors selected by the curser—anpng _the rough classification
such as bi pol ar

nanel y, detail ed classificati onent itens

15 tran5| stor s (zPNP) gmmmmﬂuuﬂm di spl ayed on the screen,

as shown in FMf When t he 0 a di ffer erRCHIREHPUID { he
rough cia55|f|cat|on data, for exanple, dlodes the display screen of the
detailed classification data is changed fron1one related to 20

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 sel ected di ode, add2an explanatory screen of Fig.
33C i s di splayed when an item 25 for explanation is selected. |If the

screen i s returned WO 97/ 27522
PCT/ JP97/ 00139 égaded 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
5 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
10 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
15 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

20 time -point of the removal 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

25 components, and the data forming means automatically



to the search screen, a final selection screen of Fig. 33D is displayed. At
this occasion, if a rectifier diode (code MA7T5WA) as the exanple, neeting
the need is selected, in 5 ot her words, one el ectronic conponent is
sel ected, basic data of various kinds+elatedt0 The selected electronic
conponent are {ugk d on the sc i [WIMB3E. This co

operations at g??gg?gﬁ%% #3 in the U mxk“‘mmlm . 33A. 10 %ﬁ%ﬁ‘-ﬁml”
Thereafter, a screen to be displa ae ins 8el &cted on the screen of Fig.
33E which results fromthe operation in step #3, in accordance with an aim
to obtain conponent data for selecting a conponent satisfying the need or
formng the nounting position data A of thg éS sel ected conponent or
the like. For exanple, an outline view, a Pécommended | and, a tape shape,
etc. is selected. An operation at step #4 is finished here. In selecting

the outline viewsbhrough t hes,Qpelidh Ogﬁ%gééfpt Ehart heseit@ge zqat aoéé\fmum

corresponding to 20 the outward ape o he sel ected electronic
conponent and t heesperonerd tdfidat a € orFrampmdolderonghe thieZe to-be-

mounted components, from the temperature characteristics

as to the individual to-be-mounted components.



of the selected electronic conponent are read out fromthe storage nedi um
212 and synt hesized at step #5, thereby to obtain a screen display as shown
in Fig. 33F. 25 The screen displays an outline view E with di nension
WD 97/ 27522 : PCT/ JP97/ 00139 96 |ines
of the el ectronyggpmaenent and a conponent text data F of di nppgiPétiess
corresponding to the dinension lines at the sane tinme. Wen an output o
size is selected on this display screen, the conponent text data F can be 5
out put ot herwhere. When a land view is selected through the operati.on at
step #4, the image data | M corresponding tgghe | and shape of the selected
el ectroni c conponent and t he conponent tex{’ ata B corresponding to the

| and size 10 of the selected electronic conponent are read out from
the storage nmedium 12 and synthesized at step #5, therepy\to ebtain a
screen display as indicated in Fig. 34. The
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screen simul taneously displays an outline view G with dinension |ines of
the land and a conponent text data M 15
the dinension lines on the screen.

screen,
t api ng

t he above conponent text data M can be out put ot herwhere.
hrough the operation at step #4,

Si ze is?@ﬁééﬁhgd t

correspondi ng

synt hesi zed, which is displayed on the sereggyn as shown in Fig. 35.

vi ew |

of a 25

WD 97/ 27522

Screen.

of di nensi ons corresponding to
I f an output of size is selected on the

When a

t he piciaBemdada | M

the tapi ng shape of the selected electronic
conponerit and the conmponent text data B related to the taping size of the
sel ected el ectronic conponent are read out fromthe storage nedium 212 and

A form

taping wth taping dinmension |ines and a conponent text
PCT/ JP97/ 00139 97 data J
of di nmensions corresponding to the dinension |ines are displayed on the

After the nounting position data A are forned
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by a device for CAD or the |ike, various kinds of 5 nounting data C
shown at step #6 can be automatically generated by the data processor 203
fromthe nounting position data A and the conponent text data B stored in
the storage nmedium 212. Wen a reel size is selected on the screen of 10
Fig. 33E, the iwegezszd a | M and conponent text data B of a reepcpirdofiso
sel ected.el ectronic conponent are read out fromthe storage nmedium 212 and
conbined to obtain a screen display as shown in Fig. 36A. The screen shows -
a drawing K of the reel and a conponent text data L 15 correspondi ng
to the dimension lines in the drawi ng K zWite nounting of the electronic
conponents proceeds at the nounter 2 'in accordance wth the
generated nounting data, it may happen that some of the electronic
conponents are detected'to need mai ntenance or 20 are
producti on- suspended conponents, which brings about the necessity of

repl aci ng the conponents with other electronic conponents. If the conpany
| acks repl acenent conponents, interchangeable or conpatible electronic
conponent s of other conpanies naycge enpl oyed in some
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25 cases. WO 97/ 27522

PCT/ JP97/ 00139 98 Therefore, it is preferred to store and manage data of
repl acenent conponents corresponding to the conponents requiring

mai nt enance or bei ng suspended their production, and al so data of

conpati bl e conRphefsRLf S other conpanies in a case l;ﬁ”it).ﬁfy?mms#]e
repl acenent conponents are not available. In the first enbodinen 0
the present invention, conparative dat a of t he t o- be-

mai nt ai ned/ pr oducti on- suspended conponent s and 10 repl acenent

conponents and of conpatibl e conponent s 9fgs0t her conpanies are similarly
stored as the conponent text data B, to be searched while displayed on
screens as shown in Figs. 36B and 36C. |If the conponent text data B are
designed to 15 i ncl ude data of conponent shapes, electric capacities,

Fig3




characteristics, characteristics of nounters, pl ane graphs,

repl acement conponents, conpatible conponents of other conpanies, and
conponent costs, it can be automatically perforned at the formng tine
of the 20 nounting data C to detect the presence/absence of
interferences okoesipmgent conponents when nounted to the boar dp@figbe700130
determ ne_necessary insul ation di stances based on the data of conponent
shapes, electric capacities, and characteristics as in the flow chart of
Fig. 33A, whereby 25 ~ the necessary mninmum arrangenent interval
Is set WO 97/ 27522 5 /57

PCT/ JP97/ 00139 99 automatically and the optinmum recomended | and shape for
the el ectronic conponent is set automatically. A data groupi ng-processing
for determ ning the nounting order and arrangenent to nount electronic 5
conponents nore quickly can be executed as well if data of characteristics
of nmounters and pl ane graphs are

Fig 4




utilized. Further, when data of replacenent conponents, conpatible
conponents of other conpanies, and costs are 10 I ncl uded, data
processing to select and nount conponents of the | owest cost is achieved.
In addition, if the replacenent conponents or conpatible conponents are
different from @g@ppab conponents in shape or color, the conpgggq&§7m?uld
be recogni zed as inproper at the 15 nmounting tinme, that 4%

error treatnment would be started. To avoi d such a di sadvantage, a
process for rewiting inspection data for form ng inspection prograns along
with the mounting data can be automatically _executed. 20 | f

t he conponent text data B incl udes code§5I§Bresent|ng shape features,
e.g., a state t hat connection bunps at the | ower face of the conponent

are projected, etc., the nounting heights, the pressing amounts, or the
pressi ng pressures mhen t he conponent is
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WD 97/ 27522 - ' PCT/ JP97/ 00139 100
nounted to the board according to the nounting data form ng program can be
automatically determned. |If the conponent text data B includes as

nuneri cal val ue dat a, shapes and di mensi ons of 5

conponent s, GPd 5522 and hue, reflectivities, t he pre%ﬁﬂﬁ@kﬁﬁﬁﬁﬂce
and states of |eads and cut |eads, polarity marks, printed characters on

t he conponents such as 1005CR, 10[err] or the like, color codes, surface
roughness, and surface materials, it can be automatically 10

determined fromthe shape and di mensi ons #f,4pe conponent whet her t he
conponent is to be recognized at the nDuntlng time by a reflection nethod
or by a transm ssion nethod. Mre specifically, although a |arge-size
conponent is easy to correctly recognize because it is reflected 15
clearly even by the tran 1, met hod, @ snal e conmponent is not fit

to the transnissi of=¥ ecause t he shadq a nozzle s G-Iq-ng Il
j on of t

conmponent is reflected \g dering the rec
conponent except the olEwddd) siape thereof. NQTTonl wy he ;
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20 outer shape, but |leads at the |ower surface of the small conponent
can be recognized in the reflection nethod, and noreover it does not
obstruct the recognition even if a nozzle of a |large dianeter is used to
nount the small conponent. - Therefore, the transmssion method is 25
enpl oyed- for w@bgesypel ectronic conponents, while the Oy doddade
PCT/ JP97/ 00139 101 reflection met hod S used for smal

el ectroni c conponents, thereby to. prevent inspection failures. The anount

and the type of illumnation [ight for recognizing the conponents can be
automatically 5 changed fromthe dgtasef col ors and hue,
reflectivities, surface roughness, and surface naterials. A mrror
surface has a high |lum nance and therefore cannot be recognized due to a
reflecting light if an intense light is cast thereto. | f the surface of
t he conponent is 10 dark, the conponent cannot be recognized with a
weak

Firg 7z




l'i ght. The kind and anmount of illum nation |ight are changed optinmumy in
accordance with the surface state of the conponent. The nounting direction
of the component is 15 confirmed and corrected fromthe

presence/ absence and states of |eads and cut | eads and polarity marks.
Besi des, the nmey@biagpconponent is confirmed fromthe printed RShEES
and col or code, etc. on the conponent. |nproper conponents are thus
automatically refrained from 20 bei ng nounted. |If the conmponent text
data B includes data of a plurality of packing fornms acceptable in.
conponents of the same kind, when the nngg}hzg data is to be forned,
avai |l abl e supply nethods or supply netho king the 25 nount i ng
cycl e shortest can be automatically determ ned WO 97/ 27522

PCT/ JP97/ 00139 102 in accordance with the nodel or capability of a

conponent F/’g &
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supply mechanismfromthe plurality of packing formdata, e.g., t api ngs,
trays, stocks and the i ke and characteristic data of nounters 2. 5
When each conponent supply cassette for every kind of electronic conponents
| oaded in the nmounter 2 has a nenory for managenent of the cassette and
conponent and LReyAe&Rry can be used, if shape codes indicati pgriesmmgioons,
colors, and polarities of conponents and 10 supply codes of packing
forms, supply pitches, and supplying directions, etc. are witten in the
menory, whether the conponent and the cassette correspond to each other can
be detected when the conmponent is set ti0 Y5 cassette, thereby to prevent
erroneous setting. 15 In conjunction with that, when the
whol e data of various kinds of electronic conponents stored in the nmenory
104 of each conponent supply cassette 14 are read out at the control system
102 of the nounter 2 |oading the cassette, the arrangenent of the
conponents in the 20 supply wunit 8 <can be recognized
and in addition, theegrra ry, conmponent library, and the

supply library incl udgyg— t
N 8e8 _
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C covering the read all conmponents can be generated in accordance with the
nmounti ng data form ng program 25 supplied to the control system 102,
and the conponents WO 97/ 27522

PCT/ JP97/ 00139 103 can be nounted with the use of the nounting data C. In
addi tion, the GpgbfPiszsystem 102 can also lend itself to form h@ﬁmosg
nmounting data C by transmtting the read conponent text data B or the

to the data processor 5 203 in the first enbodinent. If the conponent
text data B includes shape data such as data of |engths, w dths, and

hei ghts of conponents, the volumes or wei/gts of conponents can be
cal cul ated fromthe shape data, nozzles and chucks for 10 handl i ng t he
conponents can be sel ected based on the obtai ned data of the vol unes or
wei ghts, the noving speed of the head equi pped with the nozzles and chucks
can be set, the noving speed of the table, particularly the
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accel eration of the table can be set, and various kinds 15 of

al l onances can be set all automatically. Further, if package col or codes,
conponent shapes, recommended | and shapes of conponents, surface materials
of conponents, surface reflectivities thereof (reflectivities for every -
portion of the woapzsent if 20 reflectivities are differesdr/flo7b0186
end portions of the conponent and a central portion of the conponent),
polarity marks, printed characters or color codes on the surfaces of
conponents, etc. are included in the conponent text data B, the

I nspection program for 25 [ nspect,izng;s? mounted  various conponent s
can be WD 97/ 27522

PCT/ JP97/ 00139 104 automatically generated correspondingly to conponents of
the mounting data. It becones consequently unnecessary to select and set
el ectronic conponents neeting. the needs,

777787
re
4 i

VIS NTITIIOOTIIIIIIIIE
~
)
Ea|

73

’ M~
|‘ L. (D//m
< F PN
o T b
= i'-'-':fL&”:\"u R EE
P ey @




5 different fromwhen the nounting data are forned. Kinds of
conponents and inspection data for every kind are obtained by simulating
t he conponent nounting data. Wien the conponent text data B includes
conponent shapes, especially, lengths, w dths, and 10 - hei ght s
and, informati ogodtnisgads, | ead data required for visual inspepetgpdraniebe
automatically set in the inspection programbased on the conponent text
data B. When the conponent text data B includes tenperature
characteristics of all the electronic 15 conponents to be -nount ed
to the same board, a process to set tenpgyajure conditions at the nmounting
time can be automatically carried out by the conponent nounting data
form ng program That is, specifically, in the case where electronic
conponents are nmounted at both surfaces 20 of the board, the
el ectroni c conponents of higher heat- proof properties are set to be
nmounted at a first surface than at a second surface of the board which is
processed after t}E’igj ? W face. If the electronic conponents of higher
oper

heat - 25 pr oof Ies nounted to the first surface of the
47
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<
WD 97/ 27522 PCT/ JP97/ 00139 105 board
are bonded by reflow soldering at a high nelting point and, the electronic
conponents of | ower heat-proof properties nmounted to the second surface are
bonded by reflow soldering at a low nelting point, it is eventually 5
prevented that the el ectronic conponents nounted earlier to t |
surface drop sWeM@IRAt to nmelting of the sol der when the eIe??FgﬁP@hng
conponents nmounted to the second-surface are soldered, or the electronic
conponents of | ower heat-proof properties are damaged when nounted. 10
and sol dered at the second surface.  Further, by using these tenperature
characteristic data, a condition prd@wﬁﬁ?for setting an optinmum
tenperature profile for the refl ow sol dering equi pnent can be automatically
formed by the data formation processing neans 202, in 15 whi ch case
the task and tine for the reflow sol dering equi pnent to specially formthe
program and noreover such

FigllB
T
sttt == =-Hodl o
200 | o
-
ol ! DO g0
q:-‘b::_ 0 ] O
L i2ih |‘::-‘ ''''' g gy ..'PF
.-? :l : o,
L1 " |: 1
L4 1 t
™ :' :o -
¢ ) P
- :n:' ::_J_.'
- 1
sAllE vl
[ |= ,.4..1;..0.
AliE aE
H [ 1. 4
igHH 4o~ 44
Ll e ’a‘\‘ _|____
Al '@' 1 .
I
n3- l|~__l__~ -g
511 b sl buit
::‘011 1 ) O
_:.o;: : :c o
o o
b:noi: 31 =
lo ' O
Ho 1 o
Joofite e a o J-«'--oor
: '
1 ]




occurrences that errors are caused fromthe additional data formati on can
be avoided. If the conponent text data includes data as to 20 whet her
conponents are noisture-absorptive thereby to require burning or cold
storage, conditions howto treat the conponents at the nounting tinme can be
automatical |y fg97@he8g W th the nounting data. Furthernore, iperjspordosh
possible that, in order 25 to wite various types of information into
the nenory 104 WO 97/ 27522 .

PCT/ JP97/ 00139 106 or the |ike or update witten contents by using-the
readi ng/witing nmeans 105, the control sysl%ﬁ?ﬁOZ manages various types of
nount i ng- conponent Fﬁ&g&gﬁ%{on as to nounting conponents such as count of
used conponents 5 ed by the nounter 2, anmount of remaining
conponents, and conformty or inconformty of conponents, as well as
conponent nounting information as to the conponent

17a




nmounting such as a conponent holding rate and a to-board nounting rate by a
chuck or suction nozzle wth respect 10 to a total nunber of
conponents to be supplied, and can rmake the reading/witing nmeans 105 work
prior to a renoval of a component supply cassette 14 to wite the

nount i Ng- CONPORENL,H-a4,0r Mati on or the conponent nounting i nf orgygtipghodisy O
the storage neans or to update witten 15 contents at a tine polnt of

t he renoval of the conponent supply cassette 14. Like this, if the control
system 102 manages vari ous types of nounting-conponent information.as to
mounti ng conponents such as count of used ®fffonents 20 mount ed by the
nmount er, anount of Figgighgp conponents, and conformty or inconformty of
conponents, ‘as wel | ¢ onent mounting information as to the conponent
nounting such as a conponent holding rate and a to-board nounting rate by a
chuck or suction nozzle with regpect 25 to a total nunber of
conponents to be supplied, and rpkes




WD 97/ 27522 PCT/ JP97/ 00139 107 the
reading/ witing nmeans 105 work prior to a renoval of a conponent supply
cassette 14 to wite the nounting- conponent i nformation or t he
conponent nmounting information into the storage neans or to update
witten 5 Wwa9SsRls at a tine point of the renoval of the ﬁg@ﬁgg bg
supply cassette 14, then the conponent supply cassettes are enable to
have various types of conmponent information as to the to-be-nounted
conmponents such as nunber of used conponents to be nounted, anount .of 10
remai hi ng  conponents, and their cotf65fi.ty or inconfornity, as
wel | as various typf@ Z%m&ti on as to the conponent nounting such as a
conmponent hol di ng r &t &fan o-board nounting rate by a chuck or suction
nozzle with respect to the total nunber of conponents 15 t hat have been
supplied. In this case, the varioud4ypes of informatidgh can be used as

references for the nounting of MPd¥ponent s so to lend the
o dgff 4¥ences en the catal og

information itself to the --'gla'n D

data of conponents and the a T
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20 components and the |ike, making conveniences for the

conpr ehensi ve managenent of to-be-nounted conponents and their nounting
state, by enabling nore appropriate conponent supply or by enabling nore
appropriate nounting with the nounting conditions corrected or changed as
wel | WO 97/ 2483727522 _ PCT{@B?@,Q%;Q
108 as for various types of counterneasures based on the managenent. en
t he conponent supply cassettes 14 are | oaded and unl oaded i ndividually,
such data managenent 5 may be applied b /providing the nenory 104 to
each of the conponent supply cassettes 14 §é at the component supply
cassettes 14 can be!ﬂzgﬁaf i ndividually. (Second enbodi nent) This second
enbodi mrent shows a Ca the 10 use of a conponent supply
cassette 14 to which a conventionally used electrical or optical or

ot her
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8 %64 Il
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appropriate readabl e/witable nenory 221 as shown in Fig. 37Ais fixedly
attached is equipped to the transfer rack 15 shown in the first enbodi nent.
15 Fig. 37B shows the flow chart for conponent '
discrimnation in that case. The point that the nenory 221 of the conponent
supply cassett i ositioned at step #12a is the only diff m
the first enbo |érg7r{%7§|ﬁ?1 whi ch the nmenory 20 of the jtransflgérﬁ?%?ﬁ&%g i's
positi-oned at step #12. This second enbodi nent has an advantage that the
conventional conponent supply cassette 14 '2?57a menory can be util.ized as
it is, where because collective replacenent conponents by the transfer
rack 15 and 25 Fbigecryle setting of the nenories 221 acconpanyi ng
this WD 97/ 27522 . PCT/ JP97/ 00139
109 are achieved even with the use of the conventional conponent supply
cassettes 14, it is nore convenient to

W
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use the conventional conponent supply cassettes 14 with a nenory by

i ndividually | oaded and unl oaded them 5 However, the invention can
of course be applied to nounters in which the conponent supply
cassettes 14 are individually | oaded or unl oaded. (Third enbodi ment) In
this third vegbpgissent, accommodat ed 10 conponent  pdWfEshbdkd ON
element = 231 that i ncl udes accommodat ed conponent information and can
be | oaded and unl oaded may be equi pped to the conponent supply cassette 14
as shown in Fig. 38A.  In this case, eagh {ine el ectroni c conponents
are accommodated in the conponent 15 %65 y cassette 14, the
accommodat ed corrpF@ ‘lgor mation el enent 231 to these electronic
conponents can be | oac¥d t he conponent suppl 4tassett9014 so as to lend
itself to the reading of conponent informtyop Ky FEL founter or t he
like. - - Still, W th such 20 ype
accommodat ed conponent i N ornmation el enent /S|f he accommodat ed
conponent information el ¥nent is onl yo carry
accormmodat ed conponeni0b j K = N

GREEN



si npl e conmponent information display formcan be adopted, 25
i nexpensi vel y. In this third enbodi nment t he WO 97/ 27522
PCT/ JP97/ 00139 110 accommpbdat ed conponent information elenment 231. is
provi ded by displaying a bar code 231a on the top surface of an
accomodat ed cqgggg;g&zcarrier 231b conprising a bifurcated spring nenber.
The di splay of This™bar code 5 231a may be either directlvcﬂ O3 or
i npl enented by applying a printed sheet. - The acconmpdated conponent
information elenment 231 is fitted in such a way that the bifurcated
portions of the carrier 231b sandw ch the popsgi de of the conponent supply
unit 14a of the co t supply cassette 14. The way of fitting
for | oaded and unl oddi égzj be set freely. Referring to Fig. 38B,
the accomobdat ed conponent information elenent 231 is a bar code 23la
which is displayed by using, as a carrier, a resin casing
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15 231c that is overlaid so as to | oadabl e and 'unl oadabl e to the
fixing |l ever 17a of the conponent supply cassette 14. In this case, there
can be provi ded advantages that a functional effect simlar to that of Fig.
38A can be exerted and besides that special carriers for the 20
acconmodat ed c information elenent 231 is no lon
necessitated. ( OS?I ii:errbodiment) The storage nediun1carryinggﬁégnwwmuu’
accommodat ed conponent information el enent of each conponent supply 25
cassette 14 as shown in Fig. 39 is an optical menory 241 WO 97/ 27522
PCT/ JP97/ 00139 that is readable by infrargd genmunication. Since the
storage contents of the optical nenory 241 given to each conponent supply
cassette 14 | oaded to the nmounter can be read sequentially by an infrared
comuni cati on neans 242 5 . éép ated at one place, neither the infrared
communi cati on neans 242 nJthh éénponent supply cassette 14 needs to

( staRT )
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be noved to read the acconmodat ed conponent information of each conponent
supply cassette 14. Thus, the accomodat ed conponent information can
be read out in 10 short time, <contributing to an inprovenent in
the productive efficiency. (Fifth enbodinent) This fifth enbodinent shoms
an exanpl e of qggpgﬂggg managenent in the case where é;
conmponents accommpdated in a tray 251 are supplied to the nDun er as shown
in Figs. 40A-40D. In Figs. 40A, 40B, there is provided a nenory 254 from
and into whi ch accomodat ed conponent i nformation of component s
accomodated in trays 251 supported by trag mrates 253 is 20 r ead

and witten by an electrical or optical reading/witing neans 255
or the like, where the tray pl ates 253 individually support the trays 251
of atray rack 252 so th ays 251 can be put in and out in a
plurality of stages. Mﬁ% Eaéiarrangenent for the 25 sel ection of
the tray 251 that supplles conponents to the

#4 ( COMPONENT DECISION START )

#11
NO DECISION YES

NO

#12| POSITION TRANSFER
RACK MEMORY
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READ MEMORY OBJECTIVE
COMPONENT INFORMATION

#14
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? ;

#15
YES EXECUTE ERROR
PROCESSING
" I
#16

DECISION
OF NEXT COMPONENT
?

YES




WO 97/ 27522 PCT/ JP97/ 00139 112
mounter, information stored in the nenory 254 can be read by the
readi ng/ witing nmeans 255, by which it can be deci ded whet her or not the
tray 251 is a necessary one. Also, in a state that the tray rack 252 is

| oaded to the onponent supply wunit of the nounter

conponent supply(,wm‘7 unti ng hi story as to t he conpdﬁg% s_mmsg
accomodated in each tray 251, which is previously stored in the nenory
254, as in the case described in the first enbodi ment, can be nade.usabl e
for various types of 10 managemnment . /%ﬂ_Figs. 40C, 40D, there is
provided a nenory 261 that stores inforn%ﬁl on the el ectronic conponents
accomodated in the trays 251 acconmodated in the tray rack 252 so that the
i nformati on can be read and witten collectively. In this case, the
managenment of 15 accomodat ed conponents in the trays 251 acconmodat ed
in the tray rack 252 can be achi eved col lectively. In addition, the nenory
254 provided to each tray 251 and the nenory 261 provided to the tray rack
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may al so be used in conbination. This can be applied 20 also to the
rel ati onshi p between the conponent supply cassette 14 and the transfer rack
15 as described in the first enmbodinent. (Sixth enbodinent) In this sixth

enbodi nent, as shown in Figs. 25 40E- 40F, the functions of the data
readi ng means 2 WO 97/ 27522
PCT/ P97/ 00139%611%37%3%ta form ng neans 202 are incorporated |nto { 4 139
processor 208 provided in the nounter 2. The data readi ng neans 201
al so reads machine data Mfromthe data file 212 which has stored the
characteristics of the . mounter 2, 25T orms nounting data C with
consi derati ons o ‘éiz characteristics of the nounter 2, by using the
machi ne data Nla o] n data A and conponent text
data B simlar to the BThﬁ()W@l}JF&gtngﬁggépmm

START-HEADER-BLOCK;

MAKER:Matsushita Electronics Corporation;

VERSION:1.01;

CREATE:S85./12/15;

START-PACKAGE-SYMBOL;

E=PACKAGE WIDTH;
D=PACKAGE LENGTH;
A=MOUNTING HEIGHT;
A1=STAND-OFF HEIGHT;
A2=MAIN BODY HEIGHT;
e=STRAIGHT INTERVAL OF TERMINALS;
b=TERMINAL WIDTH:;
b=TERMINAL ROOT WIDTH;
c=TERMINAL THICKNESS;
x=ALLOWBLE VALUE OF CENTER POSITION OF TERMINAL;
y=UNIFORMITY OF LOWEST SURFACE OF TERMINAL;
8 =ANGLE OF FLAT PART OF TERMINAL;
ZE=PACKAGE OVERHANG;
ZD=PACKAGE OVERHANG;
L=LENGTH OF FLAT PART OF TERMINAL
L1=TERMINAL LENGTH:;
L2 LENGTH OF TAKE-OUT PART OF TERMINAL;
=TOTAL WIDTH;

| HD—TOTAL LENGTH;
END-PACKAGE-SYMBOL;
START-TAPING-SYMBOL:
W=TAPE WIDTH:
P1=TAPE FEED PITCH;
t=EMBOSS DEPTH
ROTATE=TAPING DIRECTION (ANGLE);
TOTAL=COUNT OF STORED COMPONENTS;
END-TAPING-SYMBOL;



10 - Thus,  the nmount i ng data fitting t he
characteristics of the nounter can be forned for realizing nore
adequat e nounti ng of conmponents. Besides, special data processing neans is
not needed between the CAD system 211 for form ng the nounting position
data A 15 w8lssRpponents and the data processor 208 of thggg‘%g;;oe{s 2
because the data reading neans 201 and the data form ng neans are ﬂe
data processor -208 of the nmounter 2. Accordingly, the nunber of associated
devices for formng the nounti 1 ng data C P,sl}e reduced and the nounting
data 20 C into which the= har%t.erl‘g? of the nmounter 2 are

i ncor porated can be conveni erny fgﬁg\ﬁta aﬂgm)unter 2 itsel f.
According to the embodi nﬁnt?,‘-”noun%@ UaT a~—f &7 supp+y| ng conponents to a
conventional nounter and .25 ting themto specified nounting

posi tions, such as an g@%/ 275223
PCT/ JP97/ 00139 114 55( §§°°°°°.
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NC programrelating to the nmounting positions of conponents, a conponent
library relating to conponent recognition such as configurations,

di mensi ons, and col ors of conponents, and a supply library relating to 5
conponent supply state in a supply unit can be forned through automatic
dat a processi ngudys445,ng the conponent text data necessary forpciypofieuisd i N
of various conponents stored together with i mage data in the conponent

el ectronic catal og, w thout manual- input of 10 conmponent dat a. Thus,
the labor and time required for formng the nounting data can be reduced
significantly. According to the embodinegy ,s4n addition to the above,
nmounting data fitting even the chkaracteristics of the nounter can be forned
so that nore adequate nounting 1% _of cc%‘p‘ﬁnents is realized. According
to the enbodinents, in addi tign, i nspection data adequate for

t o- be- nount ed conponents can al s& be aut @mi ealsby> obtai ned, so that
nore proper inspection of rmulg;iag conponents can be attained with 20

the necessary |abor and time uggtErged, andétdoat— @rsect conmponent nounting
can be ensured. = —
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According to the enbodi nents, in addition, data out of the inmage data and
nuneri cal data for individual conponents are displayed in units of

i denti cal conponents 25 - on the sanme screen, thus |ending thenselves to
t he search WO 97/ 27522

PCT/ JP97/ 00139 yd97apsh sel ection of conponents in a variety ofplyBesnessg

t hrough the search operation. Moreover, the nunerical data can bé
outputted to ot her equipnent, as required, |ending thenselves to various
types of data processing. 5 ' According to the enbodi ments, in

addition, the input of various data ca one separately from and
i ndependently of the apparatus fgr formmng Tounting data so that changes
and additions of data can be dorn® ;ﬁ;eadchyC.: o JVbreover, the catal og can
be shared anong 10 vari oys Bountdr&. A& esdi ng to the enbodi ments,
in addition, there can be adgantgges that the use of one storage neans
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is not limted by the place where the nounter has been installed and that
the one storage neans can be shared 15 anong a | arge nunber of
nounters. Additionally, the apparatus is convenient for the fornmation,
managenent, change, and addition of data. According to the enbodinments, in
addi tion, specikghofi@ba Processing neans is not needed between

data processing neans for formng nmounting position data for conponents and
the control systemof the nounter, so that the nunber of associated devices
for form ng the nmounting data can be reduced. Besides, the nounting data
into which the characteristics of the nmoujt 5 are WD 97/ 27522 o
PCT/ JP97/ 00139 116 incorporated can be conveniently formed with the nounter
itself. According to the enbodi nents, in addition, the sane functional
effects as those uni que to the enbodi nent
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5 can be exerted. According to the enbodinents, in addition, the sane
functional effects as those unique to the enbodi nents can be exerted.
According to the storage nmedium of the 10 enbodi ments, the input
of various prograns for form ng nounting data can be done separately
from and ind y of the apparatus for form ng nountin hat
changes and ad??‘??g%gﬂof progranms can be done readily. I\/bregl(/%l?j,ﬁg’ﬁ@sg
medi um can be shared anong the 15 nmounters of the sane type. According
to the component nounting nethod and apparatus of the enbodi nents, .various
types of conponents can be automatical B3/5founted by forning, t hr ough

automatic data ssypg, nounting data for supplying 20 t he
conmponents to aﬁﬁeﬁ@ ' i ed

nounting positions, the npuff Y pr ogram
relating to the nmounting pofiti onEHARAGTEMADATA ©Fonmponent | {brar,

rel ating to conponent recoghiNUMERISS, CHARACTPERS, | BTC.[2P o si ons,
and colors of conponents and—a - suppty

FIGURE DATA OF PICTURES, M
FIGURES, ETC.

IMAGE DATA FILE

COMPONENT MASTER FILE +~— B1

COMPONENT SHAPE FILE +~—B2

w/—\/B
COMPONENT SPEGIAL B
SHAPE FILE TT1°
COMPONENT CHARACTERISTIC] | | B,
MASTER FILE
PACKING FILE H~rBs

COMPONENT POLARITY FILE H—~—Bs

'REEL INFORMATION FILE +1~—+B7

TEXT DATA FILE

Fig.31
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DATA READING-PROCESSING || 5454
PROGRAM

DATA FORMING-PROCESSING || 515
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library relating to conponent supply state such as arrangenent of the
conponents in a supply unit, and by using the resulting nounting data for
operation control of the nounter. Thus, it is no |onger necessary for 5
persons to i npuyvovwaiiseils types of conponent text data necessarycigﬁnk&ﬁg
formation of nounting data for individual to-be-nounted conponents eac

time new circuit boards are fabricated, so that product type changes can be
achieved in quite short tinme and that the productivity 10 i's inproved.
According to the enbodi nents, in addition3iA/B5pection data proper for the

t o- be- mount ed conponents can furtherbDe autonati cally obtal ned, sQ tﬁaw
nore proper inspection of nounting nent n=hER{ai ne oYW th
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According to the enbodi nents,

t he 20 nount i ng conponent
automatically responsive to

in addition,
I s used at an exhaustion of conponents,

this.

Thus, it

even when a substitute conponent
t he decision as to whether or not

i s appropriate can properly be nade

beconmes possible to

prevent such trQplhkg.shpat use of a substitute conponent nay be | S
e g

an i nproper conponent.
accomodat ed conponent
PCT/ JP97/ 00139 118 i ndi vi dual

mount er is automat ig
automatical ly deci de

carried by
conponem:iﬁygyy cassettes equi pped to the
by the reatfi'n

or not conponent-side conditions such as the

neans,

According to the enbodi nents,
i nformation

t he WD 97/ 27522

and the control neans

conponents to be 5 supplied by _these conponent supply cassettes as
wel | as their arrangenent, conplylw@ﬁﬂjthgoggnpngpht conditions set in the
mounting data. Thus, it is en U SHARCGANKEY, #1
. * COMPONENT CONDITION)
SHAPE I
;\TEMOEDUCT SEARCH AT
COMMAND #2
- ELECTRIC SEARCH PART
CHARACTERISTIC
IS ONE
COMPONENT ™ - -~
SELECTED? )
EXTRACT ONE
COMPONENT, OUTPUT
DESIGNATED ITEM DATA
OF COMPONENT
#4 WHICH FALLING UNDER MANY
COMPONENT'S SEARCH
DATA IS 7O BE > CONDITIONS AS
DISPLAYED?
COMPONENT TEXT
DATA ACCORDING TO
l lDESIGNA‘I’ED FORM
COMPONENT COMPONENT
#5( INFORMATION INFORMATION
IMAGE DATA TEXT DATA SYNTHESIZE

> IMAGE DATA
}AND TEXT
DATA

COMPONENT | | RECOMMENDED
M ONE MME? TAPE SHAPE | g6
APPLY TO
MOUNTING
FIELDS
EN
el GENERATE GENERATE | _
LIB(RECOGNITION | | INSPECTION DATA| |  SUPPLY LB
DATA)




such occurrences that the nounter continues operating even with the
conponents ms-placed, resulting in a 10 trouble, that tinme and
nmounting operation are wasted, or that produced electronic circuit boards
are faulty so as to be repaired or abolished, which would cause a .
production | ossyohseReLdi Ng to the enbodi nents, in addition, th?ﬁ?ﬁqmm 9
conponent supply cassettes are treated and | oaded/ unl oaded
by the transfer rack collectively in the units of the specified nunber of
conponent supply cassettes, giving a convenience for the replacenent and
resupply of conponents. Besi des, tBg-saccommodated 20 conponent
information as t e

collectively provi
that the reading tg
productivity. W
PCT/ JP97/ 00139

n the transfer rack and can be read at one pl ace,}| so
no much time, contributing to an inprovenent in tlhe
27522
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119 According to the enbodi nents, in addition, when a | oadi ng/unl oadi ng
of repl aced conponent supply cassettes is detected by the detector,
the control nmeans deci des based on the detection whether or not the 5
conponent supply cassette has been replaced with another, where if it has
been repl aced, nasgonmodat ed conponent i nformation on the @@ﬁ@*%h@ﬁgﬁd
conponent supply cassette is read. Thus, it is enabled to pre

occurrences that the nounter re-operates as conponents have been m s-
exchanged, resulting in a trouble, or that tine and nounting operatlon
are wasted. According to the enbodi mentsa4ig7addi ti on, when the conponent
supply cassettes hj OO e COt 1 eCtIvery Tepraced 11 tie o s ot o
speci fi ed nunber, l!ﬁ accomodat ed conponent information on all {the
conmponent supply c4 Ei es that have been collectively replaced. Thus, ijt
I's enabled to sinpl ope with all the cases, w thout discrimnating whiflch
conponent supply cimetftes have been replaced out of those that ave

been 20 coIIeJ vell y repl aced.
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According to the enbodinents, in addition, each time a conponent supply
cassette i s accommopdat ed, bar codes corresponding to the conponent are

provided to the conponent supply cassette. Thus, proper accommobdated 25
conponent information can be given to the conponent WO 97/ 27522
PCT/ JP97/ 00139 |y cassette sinply without requiring an '

devi ce. Accordf%ég?% the enbodi nents, in addition, even if the¥€§ﬁ%§ﬁgk?s
to be accommpdated in the conponent 5 supply cassette, t-he '
accommodat ed conponent information stored in the storage neans may be
rewitten responsive to newy | oaded conp8%€RTs. Thus, it is unnecessary

to replace the neangf7
time, .conveniently..
addition, the stora

According to the enbodi nents, in
ntents of the optical nenory carried by the
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conponent supply cassette |loaded to the nounter can be read sequentially by
the infrared communi cati on neans | ocated at one pl ace. Thus, it is
unnecessary to nove 15 either the reading nmeans or the individual
conponent supply cassettes, so that the reading can be acconplished in
short time, conjpighpishfig to an inprovenent in the productive ebiigbfRgise

According to the enbodinents, in addition, by 20 control l 1 ng various
repl eni shnent conponents as well as various types of carriers carrying
acconmodat ed conponent information correspondi ng to t he

repl eni shnment conponents, each tine conpoBents are accommodated in a

conponent supply ca g, LITE CalrTrer cartyrng CONponent 29
i nformation corres] ng to these conmponents can be WO 97/ 2752
PCT/ JP97/ 00139 121 hed to the conponent supply cassette, so that
changes of accomod conmponents or the |ike can be
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treated sinply and reliably. According to the enbodi nents, in addition, the
5 conponent supply cassette can be nmade to carry various types of
conponent information as to to-be-nounted conponents such as the nunber of
used conponents, anount of renaining conponents, and conformty or
inconformty ofygsompenents, as well as various types of inforngis76m3sl0
to the conponent nounting such as a conponent holding rate and a to-board
nmounting rate by a chuck or suction nozzle with respect to the total nunber
of supplied conmponents. Then it becones possible to |l end the various types

of information to the next conponent noudBl/6y in 15 determnin n

di fferences betwe T=ﬁFﬁfﬁﬁﬁﬁﬁ??ﬁ=%%ﬁfﬁﬁ%ﬁ?%=%nd
the |like so that Dr op en pplying can -be achi-avad-—q :
correct or change in nditid#d go that nore proper conponent |*
suppl yi ng can eved, all owi ng 20 conpr ehensi ve corfypl
of to-be-nounted s well as their nounted state convenientljy.
According to the in addition, a condition programthat Sﬁti an

opti mum t enper at ur
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profile for refl owsoldering the to-be-nounted conponents 25 can be
formed wth the data processing function of the WO 97/ 27522

PCT/ JP97/ 00139 122 data processor, only by i ncl udi ng t enperature
characteristic data of various conponents in the conmponent text data
as to the to-bggy®g¥sad conponents. Thus, in such a case wher epcrispor00139
refl ow-soldering Is involved 5 I n the conponent nounting, |abor and

time required to specially formthe tenperature files for the refl ow
sol dering work can be saved, and noreover any causes of trouble due to
m s-input of data or the like in such seggwgte formati.on of the profiles

can be avoi ded. P ~The entire NESE s

Appl i cations No. = 3o rEgom—TarTaT Y26, 1996, NO. 8- 11555 Ti1€ed (@
January 26, 199 : 13 filed January 26, 1996, No. 7-249741 fil ¢d}fon
Sept enber 27, 1 (geHEEsp ing to International Application No.

PCT/ JP96/ 02800 f d >
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15 Septenber 27, 1996) including specifications, clains,

drawi ngs, and sunmaries are incorporated herein by reference inits
entirety. Although the present invention has been fully described in
connection with the preferred enbodi nents 20 thereof with reference to
t he accorrpanyivpgg.g{ﬁﬂ' ngs, It is to be noted that various chp@gas7ende
nodi fi cations aré apparent to those skilled in the art. Such changes and
nodi fications are to be understood as included within the scope of the

present invention as defined by the appended 25 cl ai ms unl ess-t hey
depart therefrom WO 97/ 27522 39./57 _ _
PCT/ JP97/ 00139 ﬁ‘g“?ﬁ;' R Bt nod 10r Tormng nounting dada,
conpri si ng: readiyies COMPOFE]IE] T eX T lala Corr eSNonding T0 To-be-nounibs
conponents of i B flugk=EE)mi i ng positions 5 stored in a conpopept
el ectronic catal /i €y digm to
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nmount i ng-position data including nounting angles relating to the nounting
positions forned on the to-be-nounted conponents, by using the conponent

el ectronic catal og that has stored i nage data concerni ng various types of
10 conponents including the to-be-nmounted conponents as well as :
conponent text yifbm-epcessary for conponent nounting includi NGeoryyper00r30
configurations a g di nensi ons of t he conponents; and form ng
mounting data for a nounter to receive 15 conponents and nmount themto
speci fied nmounting positions according to the nounting-position data as
wel | as the conponent text data read forgoitsy i ndividual nounting conponents

concer ni ng thirs STOq- ToONt e ONpoTTe OT T ESPUTTT 11y 1O UITe]
nnunting-positiq Bt 3T . A-mrethod—for—formo oot gg| dat a
according to C ¢umeioil [n t he mounting data is an NC programrel@t ng
to the nDunting' SI he conponents, a conponent |ibrary relfat]] ng
to conponent re(mni{lgm]i udi ng configurations and di nensi ons of |the
i ndi vi dual 25 tinrhe ed conponents, and a supply library_rqglating
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WO 97/ 27522 PCT/ JP97/ 00139 124 to
conponent supply states including arrangenent of the conponents in a
conponent supply unit. 3. ' A nmet hod for form ng nounting data
according to any one of Clains 1 and 2, wherein the nounting data is 5
formed by consi‘,ﬂaﬁ,ﬂgneven characteri StIC data of the nounter.pcdysporno13o A
nmet hod for formng nounting data according to any one of Clains 1 to 3,
wherei n the nounting data includes inspection data for accurate conponent
nounting. 10 5. A nethod for formng nmounting data according to
any one of Clains 1 to 4, wherein the compdﬁEnt text data I ncl udes data
necessary for thef[Ge ' 1

t he conponents. 6 = An apparatus for forntng nDuntlng datg| 15
conprising: data aiing neans for readi ng conponent text data ‘
correspondi ng to} 4T-]be-nounted conponents of

> =
= —
L
= = &
o (& 1=
. b— Q. e
= 2 Z = (&
O o W O
) s O
o S g o
o E = 8
- s 8 = «| | B
a < o 2
o & =
o o B o= <
- © % 753 =
D > : | w
f = =
4 3 = 8 |at
=2 = = 5| 5S
O o T 218
< 2 8|38 Lo
& iU
% = &i% <=5 < = o
§ Lo cl¥fesss £ 5t
| = 33325 2 25
2 Ol Y NN
) = S
o B H =B 5 <
= M S S O<
= N = S Z o
o EN g S Q |=£2
Ol Bl e = O EE
: 7] = =X
® — — [ 7] - =
LI 5 (M 3B DE |25 I
o = oI W BZlomLownow® l
T B SHUSE o2 esSgg8rRgrs
- SHELD [FEERzizzaan
= Ho5™ | BRBRRRERER -.
v -
L= —— — =

|

|




I ndi vi dual nmounting positions from conponent text data necessary for
conponent nounting including configurations 20 and dinensions of the
conponents formed beforehand together with i mage data and stored in a
conponent el ectronic catalog as to various types of conponents including
the to- be- moun{Rslompmagmonent s, according to nounting-position GhdpbRéedsd NY
to nounting positions WO 97/ 27522

PCT/ JP97/00139 125 including nounting angl es fornmed for the to-be-nounted
conmponents; and data form ng neans for formng nounting data for a-mounter

to receive conponents and nount them420/%y speci fi ed nounting positions

according to tHE:R ata I ncl udl ng e
conmponent text r ead by the data processing neans as to the indiVidual
t 0- be- nount ed ' @ hents corresponding to the nounting-position data

N
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10 7. An appar at us for form ng nount i ng data accordi ng
to daim6, wherein the data reading neans reads both the conponent text
data and the inage data corresponding to various types of conponents stored
in the conponent electronic catalog, in units of identical 15

conponents | npRfeRheance with a search operation to displ @ériBegdaded ON
the same screen and outputs the conponent text data to other equi pnent

with an output operation. 8. An apparatus for formng data
according to 20 Claim6 or 7, wherein the conponent el ectronic
catalog is detachably set to the apparajyys79. An apparatus for
formng data according to Caim@8, wherein the conponent el ectronic
catalog is designed for information transfer by comrunicati on. WO
97/ 27522 PCT/ JP97/ 00139 126 10.

An  apparatus foF K @nmih§A mounting data




according to any one of Clains 6 to 9, wherein the data reading neans and
the data formng neans are data processing neans of the nounter. 5
11. An appar at us for form ng nount i ng data according to any
one of Clains 6 to 10, wherein the data form ng neans fornms the nounting
data by consi deyd dpysaar acteristic data of the mounter. 12.  per 8700139

apparatus for formng data according to any 10 one of C ains to 11
wherein the data form ng nmeans forns even inspection data for accurate
conponent nounting as the nounting data. 13. An apparatus .for

form ng nmount i ng data according to any one of Clainms 7 to 12, wherein
the 15 conponent text data i ncl ##€§7 data necessary for t he
conmponent nounti ng including packing forms and colors of the conmponents.

14. - A storage ned r| ng as records thereof: a data reading
program for reading co rE%?? text data corresponding to

t o- be-nmount ed conponents I ndi vidual nounting positions from conponent

t ext dat a necessary for configurations
#4 ( COMPONENT DECISION START )

#11

NO DECISION YES

NO

#12a| POSITION OBJECTIVE
CASSETTE MEMORY

#13

READ MEMORY OBJECTIVE
COMPONENT INFORMATION

#14

SUITABLE
COMPONENT BY CHECK
?

#15

EXECUTE ERROR
PROCESSING

]

YES




and di nensi ons of the conponents forned beforehand together with i mage data
and stored in a conponent 25 electronic catalog as to various types
of conponents . 127 including the to-be-nounted conponents, according to
nounting-position data relating to nounting positions including nounting
angl es forned {@g7hfe2 t 0- be- nount ed conponents; and 5 PCT/IP97/00138at a
formng program for formng nounting data for a nounter to receive
conmponents and nount themto specified nounting positions according to
t he nmounting-position data as well as data including the conponent -t ext

data of individual conponents read by uhhesrgp . data processing neans as
to the individual to-be-nmounted conponents corresponding to the
nount i ng- position data. 15. A et hod for m)untl ng conponents,

conpri sing: readi nchpr?ongg Jtext data cor R3danding to to-be-
i ndi'v

nmounted conponents dual m”ﬁ%Wé@f

17a

Fig 39 242

241 241
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15 'stored in a conponent electronic catalog, according to
nmount i ng- posi ti on data including nounting angles relating to the nounting
positions formed on the to-be-nmounted conponents, by using the conponent
el ectronic catal og that has stored i nage data concerni ng various types of
20 COMPONgRA 747 uding the to-be-nounted conponents as V‘FHIJ}@%M@
conponent text data necessary for conponent nounting including,
configurati ons, and di.mensi ons of t he conponents; form ng nounting
data for a nmounter to receive supply of conponents and nmount themt.o
specified 25 mounting positions aggysttng to the nounting-position
WD 97/ 27522 PCT/ JP97/ 00139 128 data as well as the
conponent text data read for the individual nounting conponents concerning
the to-be- nmounted conponents corresponding to the nounting-position data;
and automatical ly nmoyunt j ng th conponents 5 . ,sequentially to
@4y 08

t he specified positions /0f /ag)oﬁ F 7/ [#
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controlling operation of the nmounter based on the forned nounting data. 16.
A nethod for nounting conponents according to Caim15, wherein the
nounting data is an NC program 10 relating to the nounting positions
of conponents, a conponent library relating to conponent recognition

i ncl udi ng COR$d SHH7ahi ONs, and di nensi ons of t he i ndipgrdipatoeise

t o- be- nount ed conponents, and a supply library relating to conponent supply
state including arrangenent 15 of the conmponents in a conponent supply
unit. 17. A net hod for nounting conponents according to any one of
Clainms 15 and 16, wherein the nounting dayggyncl udes inspection data for
correct conponent nounting, and the conponents to be nounted are inspected
based. on 20 this inspection data. 18. An appar at us for

nount i ng conponents, conprising: a m@t er—ath readi ng neans for

readi ng conponent text data correspondi M~Y to-be-nounted conponents of
i ndi vidual nounting positions from 254, —g—cofmponent text data
necessary for conponent rmounting M.nosg 16:52: 39
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129 including configurations, and di nensi-ons of t he conponents
formed beforehand and stored in storage neans as to various types of
conponents i ncluding the to-be- nounted conmponents, according to
nmount i ng-position data 5 relating to nounting positions including
nmount i ng angl eswbevemsk f or the to-be-nounted conponents; data pefpsrdois®ans
for form ng nounting data for the nounter to receive supply of conponents
and mount themto specified nmounting positions according to the
nmount i ng- position 10 - data as well as d éa i ncl udi ng the conponent text
data read by the data readi ng neans as to4%% i ndividual to- be-nounted
conponent s correspOﬁFf tp4t he nounting- position data; and control
means - for controll H@joﬁgjétions of the nmounter upon reception of the
nounting 15 data fromthe data form ng neans. 19. An appar at us
for mounting conponents facgarding to CGaim 18 wherein the cpntrol neans

has internal or CHARACTER DATA OF  _EC
NUMERICS, CHARACTERS, ETC.
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external storage neans which has stored substitute conponent data of

substitute conponents as to equival ent 20 . conponents or conpatible

ot her - conpany conponents that -can be substituted for the to-be-nmounted

conponents, where if a conponent has been decided to be

inappropriate,“kﬂﬁnﬁﬁgtrol means deci des whet her or not the CQQﬁﬂ@@ﬂﬁnhﬁ a
substitu '

correspondi ng te, based on the 25 substitute conponent dat a.
WO 97/ 27522 PCT/ JP97/ 00139 130 20.

An apparatus for nounting conponents according to any one of Cains 18 and
19, wherein the nounter receives supplylgﬁqﬁonponents froma conponent

supply cassette [F&&E FCC OO oo o C ONPOTTETT FTC
renmovabl y equi ppe ,’gﬁnd further has readi ng neans for readlng t he
accomodat ed conp gd| i nformati on of the conponent supply cassette, an
wherein the contr rfepns deci des appropriateness or inappropriatenefis
as to
{
* [#] ] I
b
E
E
[38]
[4p] [ T o O e B = ] [ = ]
St PIRNEESENRNEE
S =
glE
)
1= EHe2888gs88
~ - ] N R
L (e mmmmv_ t’)__
<T = L= =2 S3 35S
— i T T T T 17T 1¥V 71
=
S ' S = R
o [g S>HssseBvussan
= = [ T A T A A D A
O =
~ | 2 w
c =i =
= =3
Q Y
LLS
i) 3
2
n_ .Q.Q_O_NNN —
™ = L === eErR=Z .ph
<t =S
. lg 8% g%‘agmmr\eﬁéo
D[ ég BEESSS-ZZ885
i OB <C <C <C <C <L <L <C <T
Wi g = S L RRLRERR
==
<€
LLi
[7¢]
&
L)
——ed
e




conponent supply including placed conponents or conponent 10
arrangenent, according to read information derived fromthe readi ng neans.

21. An apparatus for nounting conponents according to C aim 20,
wherein the conponent supply cassette can be replaced collectively in units
of a specifiedwgeheszpf 15 conponent supply cassettes, apdrdosise a

transfer rack that treats collectively the specified nunber of
conponent supply cassettes has the accommodat ed conponent information as
to the individual conponent supply cassettes placed on the transfer
rack. 20 22. An apparatus for Boumsyi ng conponents according to
any one of Cains 20 ==L Furtne, Oor tor det@cting a
| oadi ng or unl oadi ng b conponent supply cassette, wherein whef] it is
deci ded froma detecti the | oading or unloading of the 25
conponent supply casse hat a conmponent repl acenent WO 97/ 27922
PCT/ JP97/ 00139
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131 has occurred, the control means reads the accommpdated conponent

I nformati on of the newy | oaded conponent supply cassette and deci des

whet her or not the components are appropriate or inappropriate. 5 23.
An apparatus for nounting conponents according to Caim22, wherein the
conponent supplyo@dsaeite is replaced collectively in units of pargpsfdeiiecd
nunber of conponent supply cassettes, and the reading of the accommbdate

conponent ‘information is nade on all the 10 conponent supply cassettes
of the collective replacenent unit that have been newly | oaded after a
repl acenent. 24. An apparatus for ngypgyng conponents according to any

one of O ains 20 t A e et D ST Fo T PO H O
n%[‘, ® ey el Toounting |

i ndi cat ed by bar iu». b ek
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mediumis an optical nmenory that can be read by infrared conmunication. 27.
An apparatus for nounting conponents according to any one of Clains 24 to
26, wherein the acconmpdated 25 conponent information is carried by a
carrier that can be WO 97/ 27522

PCT/ JP97/ 00139 wWaad7hmagied to and unl oaded from the conponent SggpliForesize
cassettes. 28. An apparatus for nounting conponents according to any
one of Clainms 25 and 26, further conprising 5 writing nmeans for witing
various types of information into the storage nediumor updating witten

contents thereof, wherein the control 'rreaaz’svranages_kvar_i ous types of _

nmount i ng- conponent F&pr et on . as._ 1o NMDUNTINg COnponents 1 ncl Jep]ng
nunber of used co DD[ETS unted oy 10 the —Tmounter, anmount . Oll¢
remai ni Ng CcoNpone/me: and conformty or inconformty of conponents, [ §s
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conmponent nmounting information as to the conponent nounting including a
conponent holding rate and a to- board nounting rate by a chuck or suction
nozzle with 15 respect to a total nunber of conponents to be suppli ed,
and makes the witing neans work prior to a renoval of a conponent supply
cassette to wi wdiesmount i ng- conponent informati on or the comuIvsrsteo13s
nmounting .information into the storage neans or to update the witten
contents at a 20 time point of the renoval of the conponent
supply cassette. 29. An apparatus for nounting conponents according to
any one of Clains 18 to 28, wherein the ggmgpnent text data includes
t enperat ure ch ;

form ng neans a Bl rcatty 38— forms——a—TComgitTom _program {nalg
sets an optinume®Eperature profile for reflow soldering the to-bey]
nount ed conponen firomthe tenperature characteristics
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as to the individual

t o- be- nount ed conponents.

PCT/IP97/00139

WO 97/27522

" |
10Fee VOFOY *
< < * > ‘

Egaﬁﬁﬁm@@ m
£0F0
. _ iy _.ﬁm._wl..l-m_wl-.mvl ﬁ -Avlnmv.

W F0FE 0=} _ 10F0Y _ _.wﬂm. } w S0'0F4€

(30ISdN GINHNL V4 ONDIMYW)

NOILOZHIO 1NO-DHVL . | ‘
([ [ e
JI0H @334 3dvl O O O O
X1

| W IND _ r

o el - IT [+]%004 3I¥S NOILIVHINOD

(H)d13H (MMOaNIM  (SIHOWY3S (F)a4

[« 371S ONIdvL 2201757 WaISAS eleq J0JanpLodilias ¥Loseley

1HY HOIHd 8v'bi4



PCT/IP97/00139

WO 97/27522

55/57

(334 43d S1Hvd 000€) | gi00l

—

g IY.T-

ww:{INn

el 11 [ 1%104 37V98 NOLLOVHINOD
(MMoaNm (SHouvas ([@)314

MIA ONYT 2201YSz WaISAS 212 JOIINPUOIRLIAS HUOSELR

LHY HOIHd 67 'bi




PCT/JP97/00139

WO 97/27522

I
ll

56,57

{e
»

— SHWA3H | UNN | oNuwY | t08mAS LEN]
 (0,92=BL)ONLLYY WOWIXYW 3LNI0SAVE

O ONV ‘JT8VTIVAV SI 3DNVHO G33d$ ISIMdILS -
_M34 34V SINGNOdNOD @3LLId ATIVNE3L -
-JONVY 30IM SYH 39VLI0A HIMOJ NOLLYY3dO -

ELHINVEE! |

(0, JeL 3HNLYHIINAL DNIONNOKHNS
09h G 08 O 00—

Rt -

¢0

HANN NOLLTOAZH 40 ONITIOHINOD HO4 318V1INS
AOD DINOHLOITI HIA0DIY IdVL TIVAS SI 0S99NV

ANMNOR

d

LINOHID TOHINOD HOLOW

(M) Qd NOILYdISSIO TIEYMOTIV

(-] w0
L=l <

0999NY

[e] [T T#]%LL TW9S NOILOYHINGD

WYYOVIA JAND DLLSHILOVEYHD 0SOANY —IJ{3 LNOHIO Q3rTddV] WveovIG Y00 18[MIIA INILLNO
0S99NY |

mﬁ% : (MmoaNim  (S)Houvas (34

—
1HY Holdd 06bi4




PCT/IP97/0013%

WO 97/27522

57/57

/

A\

vHOVIA %0079 0S99NY

(0, 52=E1)ONILYH WNINIXVIN 3LNI0SEVIR

|+

VA3 05=DNILVH 3NOHOL ‘N

wdyAwy'0=DNILVY NOLLYHINID HIMOd YN {ONLLVY HOLOW

0004

0002

0006

1-N

(wd)N H3GANN NOLLN0AH

Up=30NV1S1S34 ._<zmm=.z_ ey
(xnuddgoge)

WERES 0olS

Q0N 1 o Tz DILKA
= 4 L (XAuddooog)
0N

”_ 0001

"

‘ AAA

y € ¢
m\Sooz<

. mo%_c

It

LAY

¢

Op=ey
100N

HOLON 340D A€ 40 (33dS HOJ LINDHI) T0HINOD

||

[#] %59 FIVIS NOILOVHINOD

Wy

1HY Holdd

1G 61



