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1 DESCRI PTI ON COVPONENT
ELECTRONI C CATALOG TECHNI CAL FI ELD The present

i nventi on r eWi9IR785¢. a conponent 5 el ectroni c cat al T/ IRSH001M0
enables easy selection of el ectroni c conponents fit to kinds of
needs through a search operation with the use of a display screen,
as wel | as formation of nmounting data for a nounting

apparatus to automatically nount the selected electronic 10 conponent s
w t hout manual inputs of data related to they t o- be- nount ed

conponents, mainly when the electronic

DESCRIPTION
COMPONENT ELECTRONIC CATALOG

TECHNICAL FIELD
The present invention relates to a component
5 electronic catalog which enables easy selection of
electronic components fit to kinds of needs through a
search operation with the use of a display screen, as
well as formation of mounting data for a mounting
apparatus to automatically mount the selected electronic
10 components without manual inputs of data related to the
to-be-mounted components, mainly when the electronic
components are mounted on electronic circuit boards by
the mounting apparatus to form the boards.
BACKGROUND ART
15 There are many kinds of electronic components
to be mounted to boards to produce various types of
electronic circuit boards, some of which are replaceable
with other kinds of components. The total number of
kinds of electronic components is furthermore increased
20 if compatible components among different manufacturers
are included. 1In forming an electronic circuit beard by
mounting electronic components of various kinds to a

board, it is necessary to select electronic components



conponents are nounted on electronic circuit boards by t he nounting

apparatus to formthe boards. - BACKGROUND ART 15 There
are many kinds of electronic conponents to be nounted to boards to
produce varg es of _ el ectronic circuit board ﬁﬂﬁE? whi ch
are replacéggﬁéwkyp wi th other kinds of conponents. §qﬁe tola nunber
of ki nds of electronic conponents is furthernore increased 20
i f conpati bl e conponents anong different manufacturers are
included. In formng an electronic circuit board by nount i ng
el ectroni ¢ conponents of various kinds to a board, it is necessary
to sel ect el ectronic conponents YWD 97/ 27554 -
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that meet wvarious kinds of needs set in the design stage
of the electronic circuit. In mounting the various kinds'
of components on boards, it is also necessary to consider
so as to mount the components properly and surely not to
5 be mutually influenced by characteristics and °
durabilities of the electronic components to be mounted
and other electronic components. A growing requirement -
in these days is to correctly recognize shapes of
components and highly accurately mount the components as
10 a lead pitch is minimized in accordance with an increased
density of components.
More specifically, the kind of. nozzles and
chuckse for carxrying the electronic components, a moving
‘speed -of a mounting head equipped with the nozzles and
15 chucks, necessary fall positions of the nozzles and -
chucks when taking out ﬁhe electronic components from a
component feed section or mounting the components, that
is, heightwise positions when the nozzles and chucks take -
out the electronic components or heightwise positions
20 when ‘the nozzles and chucks mount the electronic
components to the board, a moving speed of the board
which has at least one electronic component mounted
thereon, particularly, an acceleration of the board and

various kinds of allowances, etc. should be taken into



t hat neet various kinds of needs set in the design stage of the
electronic circuit. In nounting the various kinds of conponents on
boards, it is also necessary to consider so as to nmount the
conponent s Rw®oPgi7sss and surely not to 5 be mut ual | peTAPSTHAI0ENCEd
by characteristics and durabilities of the electronic
conponents to be nounted and ot her el ectronic conponents. A grow ng
requi r enent in these days is to correctly recogni ze shapes of
conponents and highly accurately mount the conponents as 10 a |l ead
pitch is mnimzed in accordance with an ingreased density of
conponents. More specifically, the kind of nozzles
and chucks for carrying the el ectronic conponents, a noving

speed of a nountidgndicktazdonprhen Whé électmd/ce conpdnehbs are Clhvekted
necessary fall positions of the nozzles and chucks when taking
out the el ectronito dhepdeamds from a conponent feed section or

nmounting the conponents, that . 1Is, heightw se positions when the
nozzl es and chucks take These YAFiouSe KiRAS r Ofi cCLeRRTSR sCOPPPRERAR wi se

positions 20 WheLLAG fPZARY +3"Pe GMEGKR1IRIY sifSiicd 8% TGN ©
5 mounting apparatus or-éon;ained in trays, or handled in
the form of sticks or in bulk. This component supply
fashion or manner including an accommodation pitch or the
like of components, i.e., packing forms of co_mponenté
should also be taken in mind when mounting data are to bé
10 : formed.

Meanwhile, when the electronic components are
mounted, whether or not the electronic components are
properly selected or directed is recognized, .so that
improper components are exchanged or the direction.of the

i5 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 informaticn related to the electronic components
such as shapes, surface reflectivities, colors, hue,

20 polarity wmarks, printed characters, and color codes
marked on the components, etc.

Component catalog brochures have been used
heretofore to form the above-described mounting data or
inspection data so as to select electronic components of

25 various kinds in conformity with the needs from the



conponents to the board, a noving speed of the board whi ch has at

| east one el ectroni c conponent nount ed t hereon, particularly, an
accel eration of the board and various kinds of allowances, etc.
shoul d be twls9tisss O WD 97/ 27554
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consi deration when the el ectronic conponents are nounted to the
boar d. These various kinds of electronic conponents

are packed in tapes to be automatically supplied-to the 5 mount i ng
apparatus or contained in trays, or handled in the formof sticks
or in bulk. Thi s conponent supply fashi on or manner including an
accomodation pitch or the | i ke of components, i.e., packing

forms of conponedigwpoint of the circuit design and mount the selected
electronic componehts properly. Detailed and complicate
component information are edited and recorded for every

kind of electronic components in the brochures according

5 to a predetermined classification method. 1In some cases, -
electronic components have been actually measured with

the use of calipers or the like to obtain necessary data.
It is difficult not only to actually measure -

the electronic components as above, but to search for the-

10 electronic components meeting the needs from the catalog
Jbrochures. The 'success of the optimum selection of
required components depends on how carefully the catalog -
brochures are referred in detail, which consumes a large
quantity of labor and time. In paxticular, the recent -

15 diversification of needs increases the number of kinds of -
electronic components which are prbvided, enlarging the

amount of information data, thus hindering the optimum

selection of components furthermore.

For solving the issue, a so-called component

20 electronic catalog has been provided, whereby data of
electronic components in the catalog brochures are
handled as image data to be displayed on a screen. The

image data edited and stored according to a predetermined
classification method in ﬁhe electronic catalog are read

25 out and displayed on the screen by a special read device,



shoul d al so be taken in m nd when nounting data are to be 10 f or med.
Meanwhi | e, when the el ectronic conponents are nount ed, whet her or
not the electronic conmponents are properly selected or directed is
recogni zed, s 97129854 | mproper conponents are exchanguarApe7 0o
direction of the 15 conponents is corrected based on the recognition
results, . In order to achi eve the above inspection, it is necessary
to forminspection data, as the nounting data, on the basi s of
information related to the el ectronic conponents such as shapes,
surface reflectivities, colors, hue, 20 gpolarity marks, printed
characters, and color codes mar ked on the conponents, etc.
- Conponent cat al og brochures have been used heretofore to formthe
above- descri bed naunpengonat a computer ori mhpeclilom dat aascordance selicbt
el ectroni c conponents of 25 varjiqQus kinds in conformty with the needs
fromt he predetermined classification and search procedures. The
electronic components can thus be rationally searched and
selected in a short time while the display screen is
5 changed through the search or look-up operation. The
electronic catalog EC using a storage medium such as a
CD-ROM holds the image data for displaying various data
of various kinds of electronic components on the screen
in an image data file IMF as_shoﬁn in Pig. 22. The image
10 data file IMF holds character data such as numerics and
characters and figure data such as pictures, £figures,
etc. altogether in one set or in a suitably divided
state. B
The  above-described  component  electronic
15 catalog EC stores wvarious kinds of data of .shapes,
dimensions, surface states, characteristics, and usagé,
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
20 for forming the mounting data of the components as well.
A flow chart of Fig. 24 shows a conventionally
practiced sequence to form the mounting data with the use

of the electronic catalog EC. - The seguence will be

described@ below. First, the electronic catalog EC is
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4 vi ewpoint of the circuit design and nount the sel ected
el ectroni c conponents properly. Detailed and conplicate conmponent

i nfornmati onwgyenadited and recorded for every Ki pebrbordbfapt r ONi C
conponents in the brochures according 5 to a predeterm ne

classification method. |In some cases, el ectroni c conponents have
been actually neasured with the use of calipers or the like to
obtai n necessary dat a. It is difficult not only to
actual ly measure the electronic conponents as above, but to search
for the 10 el ectroni c conponents neeting the needs fromthe catal og
brochures. The success of the optinmum sel ection of required

conponent s dependga@edhew & areddlldeyicbcafditledGead devicl! P8BS H &0
referred in detail, which consunes a | arge quantity of |abor and
time. | n parti &ekdr out hthe ezab@log on the screen.
Then, a command is input through manipulation
of a search key and setting of conditions in accordance
5 with predetermined classification and search procedures.
A command analysis section subsequently starts searching.
Commands are repeatedly input until one electronic
component is selected.
Fig. 25 shows a display screen obtained by
10 designating a rough classification group of transistors
and then searching bipolar transistors (PNP) ... 2SA, 2SB
in a detailed classification group. A cursor in the
screen is located to point the first component among 62
components concerned. A user can search for any
15 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
image data of which component should be displayed on the
screen. The image data of the detected component are
20 displayed on the screen according to predetermined
procedures by the user’s manipulation.
For example, supposing that the user designates
a search of the component 2821022 on the screen of Fig.

25 and manipulates an explanation key, image data related



15 di versification of needs increases the nunber of kinds of
el ectroni c conponents which are provided, enlarging the anount of
i nformati on data, thus hindering the optimm - sel ection of
conmponent s f W@ Yx27583r e. For sol ving the i SRGRAPI7THN140
so-cal | ed conponent 20 el ectroni c catal og has been provided, whereby
data of .. el ectroni c conponents in the catal og brochures are
handl ed as i mage data to be di splayed on a screen. The i mage data
edited and stored according to a predeterm ned cl assification
method in the electronic catalog are read 2% out and di splayed on the
screen by a special read device, WO 97/ 27554
PCT/ JP97/ 00140 .a personal conputer or the |like in accordance
with to the rudimental description of the component 2SA1022
are displayed on the screen as shown in Fig. 26.
When a search (S) is selected on the screen of
Pig. 26, a 1list of display items in the rough
5 classification group selectable on the screen of Fig. 26
is window-displayed as in Fig. 27. If an outline view is
selected on the screen of Fig. 27 or directly from the
screen of Fig. 26, image data related to the outer shape
of the component are shown on the screen as indicated in
10 Fig. 28. If a land view is selected, image data related
to the land are displayed on the screen as in Fig. 29.
If a taping size is selected, image data related to the
taping size appear on the screemn as in Fig. 30. -
Meqnwhile, if a reel size is selected, image data'relatéd'
15 to the reel size are shown on the screen as in Fig. 31.
Fig. 32 is a window display of image data
related to a characteristic curve as the characteristic
curve is selected on the initial explanation screen when
an electronic component of a motor control circuit of
20 AN6650 is subjected to search. Fig. 33 is a window
display obtained when an example of an applied circuit is
selected with priority on the initial explanation screen
of Fig. 32, with a block diagram added.
The user can relatively easily select the

25 electronic components fit to the needs from the viewpoint



predeterm ned classification and search procedures. The el ectronic

conponents can thus be rationally searched and selected in a short
time while the display screenis 5 . changed t hrough the search or

| ook-up op sy The . electronic catal og EC usj age
nediun1sucﬁ&§g+a CD- ROM hol ds the i mage data for g?gp g&?ﬂ% vari ous
dat a of various kinds of electronic conponents on the screen

in an‘imge data file M as shown in Fig. 23. The image 10 data file
| M= hol ds character data such as nunerics and characters. and figure
data such as pictures, figures, etc. altogether in one set or in a
sui tably divided st at e. 8 The above- descri bed
conmponent el ectronic 15 catal og EC stores various kinds of data of
shapes, i nBysi s$U e stat S rkagg n ,

etc. of the eIeé?%onic %%ﬁ%%%eﬁ%gggg t%egéﬁége égﬁgfﬁo Gient SaH%ﬁ%%layed'

on the screen i Ndddritedhete iBRe PIES £reely visvHiAW RGREiADVESiowd
graphs, and naturally includes data 20 for form ng the nounting data

of the conponentlingds wef | data of selected and fticokechgunted EpgpoRentshows a
conventional |y , .
necessary to form mounting data of the selected
5 electronic components by ﬁhe above search. At the same
- time, the user can freely search data correspondingly to
a component mounting methqd by chucks or suction nozzlés;
. or depending on whether the components are recognized or
not or how thé'components are recognized, etc.

10 In order to form the mounting data based on the
data visually confirmed with the use of the electronic
catalog as above, the visually confirmed mounting data of
components have been conventionally manually input to a
special automatic data processor or an automatic data

15 . processor such as a personal computer, combined with
preliminarily formed data of mounting positions of the
components or the 1like, thereby to data-process and
obtain the component mounting data.

The above-described utilization of the

20 conventional electronic catalog enables relatively easy
selection of electronic components satisfying the needs
owing to a programmed rational search system, so that
various sorts of data can be efficiently wvisually
confirmed one by one. However, the recorded data are

25 image data intended totally for screen display and



practiced sequence to formthe nounting data with the use of the

el ectroni c catal og EC The sequence w |l be descri bed bel ow.
First, the electronic catalog ECis W) 97/ 27554 :
PCT/ JP97/ 0013¢® 97/27554 6 PCT/IPI7/00k48aded t 0
a read -device and the read device is started to read out the

catal og. on the screen. Then, a command i s input through
mani pul ati on of a search key and setting of conditions in
accordance 5 wi th predeterm ned classification and search procedures.
A command anal ysi s section subsequently starg$s searching. Commands
are repeatedly input until one electronic conponent is sel ected.

Fig. 25 shows a display screen obtained by i
therefore cannot be directly used to automatically form

the mounting data for mounting the selected electronic
components. As such, the user is obliged to take the
trouble to manually input the visually confirmed data to

5 the automatic data processor while sequentially selecting
the required electronic components in the search
operation. In other words, it still takes a considerable
amount of labor and time to form the wmounting data even
with the help of the conventional electronic catalog.

10 DISCLOSURE OF EINVEI\TI‘ION

_ The present invention is devised to solve the

aférementioned inconvenience and has for its object to
prﬁvide a component elect'ronic catalog which not only
works in the same manner as the conventional electronic

15 cag;alog thereby achieving screen search of components,
but realizes automatic reading of component text data and
automatic formation of mounting data of the components
seiected through the screen search, etc. without manual
inputting of component data.

20 In accomplishing these and other aspects,
according to one aspect of the present invention, there
is provided a component electronic catalog including a
storage medium storing:

image data of various kinds of components; and



and
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one el ectronic conponent is selected, thereby to
i mage data of which conponent shoul d be displayed.on the

The image data of the detected cogBonent are 20 di spl ayed
according to predeterm ned

For exanpl e, supposing that the user
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25 and mani pul ates an expl anati on key, inage data rel ated

components which includes shap#s/dR9740kéd€ions of the
components in a manner to be read out.

According to a second aspect of the present
invention, there is provided a component electronic
catalog according to the first aspect, wherein the
component text data includes packing forms and colors of
the components.

According to a third aspect of the present
invention, there is provided a component electronic

catalog according ‘to the £first aspect, wherein the

- component text data comprises a component master file

including data of names of the components; a component

" appearance file including data of the shapes and

dimensions of the components; and a packaging file
including data of package forms of thé components.
According to a fourth aspect of the present
invention, there is provided a component electronic
catalog according to the third aspect, wherein the
component appearance file comprises: a component shape
file including data of the shapes and dimensions of the
components; a component special shape file including data
of special features of the components; a component
characteristic master file including data of names and

packaged color codes of the components; and a component



7 to the rudi mental description of the conmponent 2SA1022 ,
are di spl ayed on the screen as shown in Fig. 26. Wen a
search (S) is selected on the screen of Fig. 26, a list of display
itens in thewooagrsss 5 classification group sel ectabl ePEWIRTIBOMR een of
Fig. 26 IS wi ndowdi splayed as in Fig. 27. If an outline viewis
selected on the screen of Fig. 27 or directly fromthe screen of"
Fig. 26, image data related to the outer shape of the conponent
are shown on the screen as indicated in 10 Fig. 28. If aland viewis
sel ected, image data rel ated to theitand are di splayed on the
screen as in Fig. 29. If a taping size is selected, imge data
related to the taping size appear on the screen as in Fig.
30. Meanpplaxity f f4leceineiuding nanest @f FEhegecenonenssatand 15
to the reel size are sho%p on the screen as in F

a3 . 31.
Fig. 32 is a w ndBhPRFRTR Apssnceng: eP‘a’aﬁ%tleS of g?%l%‘?‘%&f’qeeté- and the
characteristic CU£¥&§§iAJ1efH@r9%issé§ G packing form file including

data of packing form codes and packing form kind codes of
5 the components and a reel data file including data of
names and packed counts of the components.

According to a fifth aspect of the present
invention, there is provided a component elect:onic
catalog according to the first aspect, wherein the

10 storage medium is detachable from a reading device for
reaq.ing out stored contents of the medium from the
medium.

| According to a sixth aspect of the present
invention, there is provided a component electronic

15 catalog according to the fifth aspect, wherein the data
stored in the storage medium are transmitted to an other
device or vice versa by communication.

According to a seventh aspect of the present
invention, there is provided a storage medium for storing

20 data for access by an application program being executed
on a data processing system, comprising:

a data strgcture'stored in the medium as component
electroniq cﬁtalogh the data structure including
information resident in a text data file used by the

25 application program and including:



curve is selected on the initial explanation screen when an

el ectroni c conponent of a notor control circuit of 20 AN6650 i s

subj ected to search. Fig. 33 is a w ndow di spl ay obtai ned when an
exanpl e of jed-circuit is selected with prioki t he
initial exp aﬁg??%% screen _ of Fig. 32, with a blogﬁﬁilagggﬁ1added.
The user can relatively easily select the 25 el ectroni c conponents fit
to the needs fromthe viewpoint WO 97/ 27554

PCT/ JP97/ 00140 8 .of the
circuit design by searching the conponent data as descri bed

her ei nabove and freely visually confirm vatPous ki nds of data of

sel ected and to-be-nounted conponents necessary to form nounting

data of the selected jimage data of various kinds of components and;
component text data necessary for mounting of
the components which includes shapés and dimensions of
the components in a manner to be read out.

5 According to an eighth aspect of the present
invention, there is provided@ a storage medium according
to the seventh aspect, wherein the component text data
includes packing forms and colors of the components.

' According to a ninth aspect of the present

10 invention, there is'provided a storage medium according

to the seventh'hspect, wherein the component text data

comprises a component master file including data of names

of the componeﬂts; a component appearance file including

data of the shépes ahd dimensions of the components; and

15 a packaging file including data of package forms of the
components.

According to a tenth aspect of the present
invention, there is provided a storage medium according
to the ninth aspect, wherein the component appearance

20 file comprises: a component shape file including data of
the shapes and dimensions of the components; a component
special'shape file including data of special features of
the components; a component characteristic master file
including data of names and packaged color codes of the

25 components; and a component polarity file including names



5 el ectroni c conponents by the above search. At the sane tinme,

the user can freely search data correspondingly to a conponent
nount i ng net hod by chucks or suction nozzles, or dependi ng on

whet her the womersats are recogni zed or not or howRCTARI7®GEPONent s
are recogni zed, etc. 10 In order to formthe nounting data
based on the data visually confirned with the use of the electronic
catal og as above, the visually confirmed nounting data of

conponents have been conventionally manually input to a speci al
automatic data processor or an automatic dagyg 15 processor such as a
personal conputer, conbined with prelimnarily fornmed data of
nmounting positions of the conponents or the like, thereby to

dat a- process and of the auimpenantiecasdnpoesencedabsencg ddt polarities of
The ©~ above-descri bed utilization of the 20 conventi onal

el ectroni ¢ cat al o§REnaBPERORALR, vBRY cbRy packaginge| £&1¢ o FIPXASESt rdNi C
conponents sati sf ] ped _ration

search system so¥%ﬁg§£gefgg%d§éé?i3ﬂ§1§§¥%£g8$8%2? rgg%ﬁbﬁgeF?F@i8ﬁ$%§
visual l'y and packing form kind codes of the components and a reel
5 data £file inqluding data of names and packed counts of

the components.

In the constitution as above, the storage
medium stores not only the image data of various kinds of
.components including components to be mounted, but

10 component text data necessary for mounting of components,
e.é., shapes, dimensions, packing forms, colors and the
like of the components. Therefore, with the utilization
of the above storage medium, the component electronic
catalog works in the same ‘manner as the conﬁentional

15 component electronic catalog, that is, the component
electronic catalog can be used for the purpose of screen
search. At the same time, the component electronic
catalog can obtain component text data for every
component to be mounted at the respective mounting

20 position by automatically read out the necessary
information from the component text data stored therein,
on the basis of to-be-mounted component information of
preliminarily formed mounting position data of components
to be mounted. Accordingly, mounting data for supplying

25 and mounting the components to predetermined positions by



confirmed one by one. However, the recorded data are 25 | rage data

intended totally for screen display and WO 97/ 27554

PCT/ JP97/ 00140 _ 9 t herefore
cannot be dvoewiisss used to automatically form t he péPasdlodige dat-a for
mounting the sel ected electronic conmponents. As such, the user is
obliged to take the trouble to manually input the visually
confirmed data to 5 the automatic data processor while sequentially
sel ecting the required electronic conponents in the. search
operation. In other words, it still takes consi der abl e anount of
| abor and tine to formthe nounting data en with the help of the
conventional electronic catalog. 10 DI SCLOSURE OF | NVENTI ON

The present inventddrverfeidaials atbun®ing! WpphP8tus, for instance, an NC
program related to mounting positions of components, a
component library related to the recognition of
components such as shapes, dimensions, colors, etc. of

5 components, a supply library related to supplied states
of components, e.g., arrangement at a component feed
section, etc. can be automatically generated through
automatic data processing in the same manner as in the
cdnventional art with the use of the mounting position

10 data and data inclﬁding the component text data for every
component to be mounted at each mounting position. Since
it is eliminated to manually input data of various kinds
of components necessary for forming the mounting data of
every component to be mouﬁted, the labor and time
15 -consumed for forming the mounting data are . greatly
reduced.
BRIEF DESCRIPTION OF DRAWINGS
These and other aspects and features of the
present invention will become clear from the following
20 description taken in conjunction with the preferred
embodiments thereof with reference to the accompanying
drawings, in which:
Figs; 1A and 1B are schematic structural
diagrams of a control system which foxrms a mounting data

25 with the use of a component electronic catalog according



af orenenti oned i nconveni ence and has for its object to provi de a

conponent el ectronic catal og which not only works in the sane
manner as the conventional electronic 15 catal og thereby achieving
screen sear cWOSM2e54ponent s, but realizes autonati ECRIEOAYO of

conponent text data and

conponent s

automatic formation of mounting data of the

sel ected through the screen search, etc. w thout nanual

i nputting of conponent data. 20 In acconplishing these
according to one aspect of the present invention,
t here I's provided a conponent el ectrngnic catal og including a
st orage nedi um stori ng: I mge data of various kinds of

ot her aspects,

conmponents; and
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to a first embodiment of the present invention, and a

data processor thereof;

Fig. 2 is an example of data of mounting
positions of components used to form a component mounting
data;

Fig. 3 is an example of a component text data
to be used to form the component mounting data;

Fig. 4 is an example of an ﬁc program as the
component mounting data;

Fig. 5 is an example of a component library as
the component mounting data; .

Pig. 6 is an example of an arrangement program
as a supply library of the component mounting data;

~ Pig. 7 is an example of a supply position
library as the supply library in the component mounting
data;

Fig. 8 is a block diagram showing an example of
contents stored in é storage medium as the component
electronic catalog shown in Fig. 1;

Fig. 8 is a block diagram of an example of
contents stored in a storage medium which stores programs
for forming the component mounting data to be used by the
component mounting data forming apparatus of Fig. 1;

Fig. 10 is an example of an operational screen

manipulated to form the component mounting data;

and
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conponent s whi ch includes shapes and di nensi ons of the
in a manner to be read out.
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conponent s. According to a third aspect of the present
invention, there is provided a conponent electronic . catal og
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conpri ses a conponent naster file

catal og according to the first aspect,
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di nensl gons 1of 34D ?chfa?ne Qrt g%miackagr&g
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provi ded a conponent el ectronic

10

15

20

25

system in Fig. 1 is utilized for a screen search;

Fig. 12 is a screen in the middle of the search
for electronic components meeting needs in accordénce
with the flow chart of Fig. 11;

Fig. 13 is a search screen when a specific kind
of rectifier diodes is selected on the screen of Fig. 12;

Fig. 14 is a search screen showing the minimum
classification gfoup of rectifier diodes of the specific
kind displayed on the screen of Fig. 13;

Fig. 15 is an explanatory screen of one
rectifier diode selected on the screen of Fig. 14;

Fig. 16 is a screen of an outline view of the
rectifier diode due to the final search displayed on the
screen of Flg 14;

Fig. 17 is a screen showing a 1and view of the
rectifier diode due to the final search displayed on the
screen of Fig. 14;

Fig. 18 is a screen showing a taping size of
the rectifier diode due to the final search displayed on
the screen of Fig. 14;

Fig. 19 is a screen showing a reel size of the
rectifie; diode due to the final search displayed on the

screen of Fig. 14;

conponent s
According to a second aspect

3} cl udi ng data of nanes of the
t he

proddmmaereGhedl thie d@i@%ﬁ@ﬁt electro:iirtv St fAdg dFthd S

10



catal og according to the third aspect, wherein the 20 conponent

appearance file conprises: a conponent shape file including data of
t he shapes and di nensi ons of the conmponents; a conponent speci al
shape fil e i pg)9iphéxg dat a of special features of tleTaPIREOMONts; a
conponent characteristic master file including data of nanes and
25 packaged col or codes of the conponents; and a conponent WO
97/ 27554 PCT/ JP97/ 00140

polarity file including names of the conponents and

presence/ absence of polarities of the conpongnts, and the

packaging file conprises a packing formfile including dat a of

packi ng form codes and packi ng form ki nd codes of 5 t he conponents
and a reel data file inclugigg da@ta ofis a screen showing a rough

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

5 Fig, 21 1is a screen showing a list 6f
compatible components of other companies used in the
control system of Fig. 1 forming the mounting data;

Figs. 22A and 22B- show diagrams of a different
control system adapted to form mounting data from a
10 component electronic catalog similar to that of the first
embodiment, according to a second embodiment of the
present invention and a data processor thereof;
Fig. 23 is a block diagram of an example of
contents stored in a conventional component electronic
15 catalog;
Fig. 24 is a flow chart of a conventional
method for forming mounting data;
Fig. 25 is a screen in the middle of the search
for electronic components meeting needs by a rough
20 classification and a detailed |<classification in
accordance with the flow chart of Fig. 24}
Fig.- 26 is a initial explanation screen of a
transistor selected on the screen of Fig. 25;
Fig. 27 is a window display screen showing a

25 list of display items in the rough classification of the



nanes and packed counts of the conponents. According to a
fifth aspect of the present I nvention, there is provided a
conmponent el ectronic catalog according to the first aspect,
wherein t storage nediumis detachable froma I adi ng device for
readi ng out storé%‘contents of the mediumfromthe “ 40
According to a sixth aspect of the present - . invention, there is
provi ded a conponent electronic 15 catal og according to the fifth
aspect, wherein the data stored in the storage nedium are
transmtted to an ot her device or vice versa by comunication
According to a seventh aspect of the prese#$ I nvention, there is
provi ded a storage nmedium for storing 20 data for access by an

compr i aing: PR ERIERA. n Figtr 3k (909 HEC G H e ohfBhent
el ectronic catag@geentggapﬂgatgs structure . including |nfornat|on
resident in a text data fil e used by the 25 appl i cation program and

i ncl udi ng: Fig. 28 is a display screen of an outline view

of the transistor selected on the screen of Fig. 25;
5 Fig. 29 is a display screen of lands of the
transistor selected on the screen of Fig. 25;
Fig. 30 is a display screen of a taping size of
the transistor selected on the screen of Fig. 25;
Fig. 31 is a display screen of a reel size of
10 _the transistor selected on the screen of Fig. 25;
Fig. 32 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
15 is searched; and
Fig. 33 shows not only a window display screen
of an example of an applied circuit selected with
priority om the initial explanation screen of Fig. 32,
but a window display screen of a selected block diagram.
20 BEST MODE FOR CARRYING OUT THE INVENTION
Before the description of the present invention
proceeds, it is to be mnoted that like parts are
designated by like reference numerals throughout the

accompanying drawings.



WD 97/ 27554 PCT/ JP97/ 00140

12 | mge data of various kinds of conponents and;
conponent text data necessary for nounting of - the conponents which
i ncl udes shapem7ards di nensi ons of t he conponents ipcTAPIYOOIRr t O be
read out. 5 According to an eighth aspect of the present

I nvention, there is provided a storage nedi um accordi ng to the
sevent h aspect, wherein the conponent text data i ncl udes packi ng
forns and col ors of the conponents. According to a ninth
aspect of the present 10 invention, theyge is provided a storage nmedi um
accordi ng to the seventh aspect, wherein the conponent text data

Here, a component electronic catalog, and a
method and an apparatus for searching data of wvarious
kinds of components and forming of mounting data for
selected components with the use of the component

5 electronic -catalog, accordin§ to embodiments of the
present invention will be discussed in conjunction with
preferred embodiments thereof.

According to a first embodiment of the present
invention, as shown in Fig. 1A, a storage medium

10 (computer readable wmedium) 12 which is a CD-ROM is used
as the component electronic catalog. A data processor 3
separate from a mounting apparatus 4 makes search for
electronic components and automatically forms mounting
data for the components selected through the search. The

15 data processor 3 hés, as its internal function, a data
reading (reading-processing) means 1 and a data forming
(forming-processing) means 2 as shown in Fig. 1B,
Although a personal computer is preferred as the data
processor 3, a special device may be used or, a data

20 processor or a control system of the mounting apparatus 4
can be used depending on the situation.

A required number of component feed cassettes 5
storing taped components is loaded in the mounting
apparatus 4. Bvery time a necessary electronic component

25 is fed from the feed cassettes 5 to the mounting



conprises a conponent nmaster file including data of nanes of the

conponents; a conponent appearance file including data of the
shapes and di nensi ons of the components; and 15 a packaging file

i ncl udi ng dgbareisspackage forns of the CoMpoNeNnt S perpoT00140
According to a tenth aspect of the present I nvention, there is
provi ded a storage nedi um according - to the ninth aspect, wherein

t he conponent appearance 20 file conprises: a conponent shape file

i ncl udi ng data of t he shapes and di nensi ons of the conponents; a
conponent speci al shape file including data of special features of
t he conponents; a conponent characteristi *%aster file I ncl udi ng
data of nanes and packaged col or codes of the 25 conmponents; and a

conmponent pol ari ' i ncl ugy
PC'rI'r}) 1Pa7/ 08140 dppdrdt@s US| U hRATRAG apparatus BLAS et her 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

5 highly accurately mounts the component to a board 6
automatically. A data processor 8 is installed in the
mounting apparatus 4, apart from a control system 7
provided for controlling of the above automatic mounting.

The data processor 8 equipped with a display 9

10 forms an operation control program, as control data to be
used at the control system 7, to contxol actual feeding -

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

15 mounted, a supply library related to supplied states of
components, e.g., arrangement of components at a
component feed section, and a component library for
correctly and surely recognizing and mounting the
supplied components to predetermined positions, etc. A

20 mounting data C is formed based on requirements from the
functional level of the wmounting apparatus 4 or supplied

states of components, etc., in other words,
correspondingly to the nature of the mounting apparatus

4. Specific contents of the mounting data can be set

25 freely.



13 of the conmponents and presence/ absence of polarities of

t he conponents, and the packaging file conprises a packi ng form
file including data of packing form codes and packing form ki nd
codes of thewoempssents and a reel 5 data file incl uBFHEPIIANL0 of
nanes and packed counts of t he conponents. In
the constitution as above, the storage medi um stores not only the

i mage data of various kinds of conponent s i ncl udi ng conponents to
be nounted, but 10 conponent text data necessary for nounting of
conponents, e.g., shapes, dinensions packing forns, colors and the
| i ke of the conponents. Therefore, with the utilization of the

above storage nedium the conponent electronic catal og works in the
sane manner as the conventT¥nafatasreadipgg meadst 1 cFeBEFout, chhEORgh

I sbbr oeecRRRe gata pFOORIIRR” £ hARREN BEtArATh (0¥
el ectronic evéd} ddibonedt t8PHE! RoutWP U the Epect#r8 mbMhcifkyery

position from a component text data B of Fig. 3 related

5 to shapes, dimensions, packing forms, colors and the like

of components énd necessary for wmounting 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 12 as thé

10 component electronic catalog, based on a position data A
of Fig. 2 related to mounting positions of the ccmponenté
to be mounted. The data forming means 2 automatically
.data-processes the mounting position data A and data
including the component text data b of every to-be-

15 mounted component at each mounting position read out by
the reading means 1, thereby to form the mounting data C
for the mountihg apparatus 4 to mount the supplied
components at the predetermined mounting positions of a
board.

20 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. 4-7. The supply position library relates
to conditions of take-out positions when the components

25 are to be taken out and fed by trays.



conmponent to be nounted at the respective nounting 20 posi tion
by automatically read out the necessary information fromthe
conponent text data stored therein, on the basis of to-be-munted
conponent i woxawdsk on of prelimnarily formed mouricriysei@set i On
data of conponents to be nounted. Accordingly, nounting data for
supplying 25 and nnuntlng the conponents to predeterm ned positions by
WD 97/ 27554 PCT/ JP97/ 00140

14 a conventional nounting apparatus, for instance, an NC
programrelated to nounting positions of cggponents a conponent
library related to the recognition conmponents such as
shapes, dinensions, colors, etc. of 5 conponents, a supply library

related to supplied staterhe mounting position data A can be formeq,
e.g., by a device for CAD 11 and input to the data
processor 3 every time each piece of mounting position

data is formed, or total pieces of mounting position data

5 may be once stored and transferred to the data processor
3. Altemativeljr, a storage medium storing the mounting -
position data A may be loaded to the data processor 3 for

its utilization.: The storage medium 12 providing the
component text déta B stores therein, as shown in Fig. 8,
10 the image data  IM of various kinds of components
including componéhts to be mounted and the component text

data B of necessary information for mounting of
components, e.g., shapes, dimensions, packing forms,
colors and the like of components. Both data are stored -

15 in the storage méﬁium 12 after being edited in accordance
with a predetermined classification tﬁethod. Therefore,

by using both the image data IM and the component text

data B, various kinds of data on the electronic
components can be displayed on the screen according to

20 predetermined procedures and search operations, to be
utilized as a component electronic catalog, similar to

the conventional art. An interface for this purpose may

be provided at either side of the étorage medium 12 and

the data processor 3. It is also possible to make a



of conponents,

e.g.,

arrangenment at a conponent feed section,
etc. can be automatically generated through automatic data

processing in the sane manner as in the : conventional art with the
use of the nwonteysgs position 10 data and data i ncl udi RgTaPRAE™epPONENt
text data for every conponent to be nobunted at each nounting
it is elimnated to manual ly i nput data of various

position. Since
ki nds

every conponent to be nounted, the labor and tine 15 consuned for
formng the nounting data are greatly 33 reduced. BRI EF
DESCRI PTI ON OF DRAW NGS These and ot her aspects and

of conponents necessary for formng the nounting data of

in

features of the present invention will becone clear fromthe
follow ng 20 repsiredt soreen akimplayn of ovarimts okinds t of electpomierred
enbodi ments thereof wth reference to the acconpanyi ng dr awi ngs,
whi ch: componentisyonly by the) image gaga _E‘%hem&t ic structural

diagrans of a control SVSHSHJ \Mtl.io%ggfeotrnggiﬁn r@fméé&%g%atd%vice other than

10

15

20

25

a CD-ROM is ut;'.lizable as the storage medium 12, not to
mention a flexible disk, an optical disk, etc. A
read/write memory is most preferable for post-treatments,
that is, to add, delete, correct data afterwards. To
write data is 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

mounting apparatus 4.

In the first emwmbediment, the storage medium 12
works as the component electronic catalog storing the

component text data B of necessary information for

- mounting of components such as 'shapes, dimensions,

packing forms, colors, etc. of the compbnents as well as
the image data IM of various kinds of components
including coﬁ\ponents to be mounted, thus realizing the
search on the screen in the same manner as in the
conventional art. In addition to the above function, the
first embodiment automatically reads out corresponding
data from the component text data B stored together with
the image data IM in the storage medium 12, on the basis

of the data of the components to be mounted in the



25 with the use of a conponent el ectronic catal og according WO
97/ 27554 PCT/ JP97/ 00140
15 to a first enbodi nent of the present invention, and a

dat a proceswelorifsgf €of ; Fig. 2 is an exapplyporebieplat a of
nount i.ng . positions of conmponents used to form a conponent nounting

5 dat a; Fig. 3 is an exanple of a conponent text data
to be used to formthe conponent nounting data; Fig. 4is
an exanpl e of an NC program as the conponent nounting data; 10
Fig. 5 is an exanple of a conponent Iibrar%/i as t he conponent

nount i ng dat a; Fig. 6 1is th exanpl e of an arrangenent

program
mounting position data A preliminarily formed for each

to-be-mounted component, and obtains the component text
data b for every component to be mounted at sach mounting
position. Therefore, the mounting data C, i.e., the NC

s program related to the mounting positions of components
required by the conventional mounting apparatus 4, the
component library related to the recognition of
electronic components, e.g., shapes, dimensions, colors,
etc. of components and, the supply library related to the

10 supplied states of components such as the arrangement of
compbn’ents at the component feed section can be formed
through the same automatic data processing as in the
conventional art with the use of the mounting position
data A and the data including the component text data b

15 of every component to be mounted at the mounting
position. That is, the mounting dé.ta_ C for feeding and
mounting each component to a predétermined mounting
position in the conventional mounting apparatus 4 can be
formed through the automatic data processing.

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

Needless to say, the mounting data C should be

25 formed correspondingly depending on the type or control



as a supply library of the conponent nounting dat a; Fig. 7

Is an exanple of a supply position 15 library as the supply library in
t he conponent nounting dat a; Fig. 8 is a block

di agr am showw@p7amsséxanpl e of contents stored in a RGTAPIHOI4di um
as the conponent el ectronic catalog shown in Fig. 1; 20

Fig. 9 i1s a block diagramof an exanpl e of contents stored in a
storage nedi um whi ch stores prograns for form ng the conponent
nounting data to be used by the conponent nounting data form ng
apparatus of Fig. 1; Fig. XMkis an exanple of an
operational screen 25 mani pul ated to formthe conponent nounting dat a;
WD 97/ 27554 - PCT/JP97/ 00140

level of the mounting apparatus 4. If the mounting data
C is formed with characteristic data of the mounting
apparatus 4 taken into consideration, the mounting data C
obtained fits the characteristics of the mounting

5 apparatus 4, in other words, the wmounting time is
rendered shortest and handling of components becomes easy
and ready without failures, with the effect of more
proper mounting. The mounting data C may be arranged to
include inspection data for correct wounting of

10 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.

15 Therefore, the inspection data suitable for the
components to be mounted can be cbtained automatically.
The components can be inspected mﬁre properly with the
same amount of labor and time and éonsequently, accurate
component mounting can be assured.

20 The storage medium 12 according to the first
embodiment of the present invention stores both the
component text data B and the image data IM corresponding
to various kinds of components as described hereinabove.
Both the image data IM and component text data B stored

25 in the storage medium 12 can be read out for every same



16 Fig. 11 is a flow chart showing search

procedures when the conponent el ectronic catal og of the systemin
Fig. 1 is utilized for a screen search; _ Fig. 12 is a
screen in twoownsd e of the search 5 for el ectroni cpepiB20613é S
meeting needs in accordance with the flow chart of Fig. 11;

Fig. 13 is a search screen when a specific kind of rectifier

di odes is selected on the screen of Fig. 12; Fig. 14 is a
search screen showing the mninum 10 classification group of rectifier
di odes of the specific ki nd displaygd on the screen of Fig. 13;

Fig. 15 is an explanatory screen of one rectifier diode selected on
the screen of Fig. 14; Fig. 16 is a screen of an outline
view of the 15 compomerit fbgr theodeed@end Onielsf i Dalinsear PredietBrAYAEG ON

t he screen of Fig. 14; Fig. 17 is a screen

showi ng a | and veearci agegation, fed ead id videdi silgnallieD tto tsheéikphay s®arch
di spl ayed on the '
of the data processor 3 and displayed on the same screen.
In addition, the component text data can be output to
5 other devices through an output operation.
Since the image data IM and component text data
B stored in the'storage medium 12 are displayed for every
same component on the same screen of the display 13 by
the search operation, the search and selection among
10 various kinds of components is enabled.  Also the
component text ‘data B can be utilized for processing of
various data because the data can be output to other
devices if necessary. ..
When the above storage medium 12 storing the
15 image data IM and component text data B is outside the
apparatus as in the first embodiment,: various data can be
input independently of the data processor 3 which is an
apparatus for forming the mounting data, and changed or
added easily. Moreover, the storage medium can be used
20 in common in various mounting apparatuses 4.
In the case where the data are transmitted
through communication by the storage medium 12 storing
the component text data B, one storage medium 12 is

commonly used among many mounting apparatuses 4 without

25 limits to the location. Furthermore, this is convenient



screen of Fig. 14; 20 Fig. 18 is a screen showi ng a taping

si ze of the rectifier diode due to the final search displayed on
the screen of Fig. 14; . Fig. 19 is a screen showi ng a reel
size of the WO9727854 ectifier diode due to the final searchPcl/ssveoied on
the 25 screen of Fig. 14; WO 97/ 27554

PCT/ JP97/ 00140 17 o .

Fig. 20 is a screen showing a rough classification and a
detail ed classification of kinds of t o-be-nai ntai ned and -
producti on- suspended conponents in dHe control systemof Fig. 1
form ng the nounting dat a; 5 Fig. 21 is a screen
showing a |list of

to form, manage, change, or add the component text data
B. The above communication is carried out by wire,
radio, telephone line, optical communication or any other

method not specifically determined.
5 Meanwhile, the data-processing program used in
the data processor 3 can be stored in an external CD-ROM
15 as shown in Fig. 9 or other appropriate storage media.
The stored contents of the program are a data-reading
program file 15a and a data forming-processing program
10 file 15b. The data reading-forming program file 15a
relates to a program for reading out, by controlling the
data reading means 1, the component text data b
corresponding to the components to be mounted at the
mounting positions from the component text data B
15 necessary for mounting of components, e.g., . shapes,
~ Qimensions, packing forms, colors, e‘tc. of the components
which is preliminarily formed together with the image
data IM of components including the components to be
mounted and stored in the storage means, for example, the
20 storage medium 12 on the basis of the mounting position
data A related to the mounting positions including
mounting angles of the components to be mounted. The
data-forming program file 15b relates to a program for
forming, by controlling the data forming means 2, the

25 mounting data C for the mounting apparatus 4 to receive



conpati bl e conponents of other conpanies used in the control system

of Fig. 1 formng the nounting data; Figs. 22A and 22B
show di agrans of a different control system adapted to form
mounti ng dajygohsasg a 10 -conponent el ectronic catal og pgirfibdrbieh 0 t hat
of the first - enbodi nent, according to a second enbodi nent of the
present invention and a data processor thereof; Fig. 23 is
a bl ock di agram of an exanpl e of contents stored in a conventi onal
conponent electronic 15 cat al og; Fig. 24 is a flow
chart of a conventi onal met hod for %orm’ ng nounting dat a;

Fig. 25 is a screen in the mddle of the s€arch for electronic
conponents neeting needs by a rough 20 classification and a
detail ed cl assahd Gadudh tHen CEQr n&&,ﬂq I f
Fig. 24; Fi g.c°2 oingngéi f\?t%l exp ééﬁnﬁg:rlllfes%ggg%a%}fvg

transi stor sel echmthining positiens Hiomi the Aunting position datdiM.amd 1S a
wi ndow di spl ay screen showi ng a
the data including the component text data b read out by
the data reading means 1 in correspondence with the
5 mounting position data A. However, the stored contents
of the program are not limited to the above, and the
specific stored form may be selected freely.
In the above-described constitution of the
present invention, data of various programs can be input,
10 independently apart from the data processor 3 as the
mounting data forming apparatus and changed, or added
easily. The programs may be commonly used among mounting
apparatuses 4 of the same type.
The fofmation o.f the mounting data C will be
15 discussed more specifically below.
As representative examples :;f the mounting data
C, there are described earlier the NC prograim indicating
mounting positions of components, the component library
for recognition of various electronic components, the
20 arrangement of various electronic components at the
component feed section, and the supply library relating
to the 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

25 = loading positions of many component feed cassettes set in



25 list of display itens in the rough classification of the

WO 97/ 27554 PCT/ JP97/ 00140

18 transi stor displayed in Fig. 25 and sel ectable on the

screen of FiWO92EIss4 Fig. 28 is a display BEFTERSTO0UM0 an
outline view of the transistor selected on the screen of Fig. 25;
5 . Fig. 29 is a display screen of 1ands of the

transi stor selected on the screen of Fig. 25; Fig. 30 is
a display screen of a taping size of the transistor seletted on
the screen of Fig. 25; Fige 31 is a display screen of a
reel size of 10 the transistor selected on the screen of Fig. 25;

Fig. 32 is a window display screen showi ng data
a component feed apparatus when the apparatus feeds

selected components to the mounting apparatus 4 while
moving the cassettes in an axial direction of a feed
shaft. Other necessary data are formed from the supply
5 library. Fig. 10 is an operation screen of the display
13 in a mode generating the component 1library. The
electronic components corresponding to the respective
mounting positions in the positipn data A are searched by
a start key 16 and a cancel key 17. A component library
10 20 corresponding to the type or model of a component
library generation device set by a different start key 18
and a different cancel key 19, etc. is automatically
formed based on the component text data b read from the
component text data B correspondingly to each of the

15  searched components and the position data A.
ig | Other items to be taken ih;o consideration when
the components are mounted are the kind of nozzles and
chucks holding the electronic components, a moving speed
of a mounting head with the nozzles and chucks, required
20 fall positions of the nozzles and chucks when the
electronic componenté are mounted, that is, mounting
heights of the components to the board, a moving speed of
the_ board with the electronic components mounted,
particularly, an acceleration thereof, and wvarious

25 allowances thereof. These various electronic components



related to a characteristic curve as the characteristic
selected on a initial explanation screen when a

circuit as a different el ectronic conponent 15 S

Fig. 33 showeongisspnly a wi ndow di spl ay screen

an applied circuit selected wth priority o
expl anation screen of Fig. 32, but a w ndow di s
sel ected bl ock diagram 20 BEST MODE FOR CARRYI NG
Before the description of the present invention

be noted that |ike parts are desig @ted by like
t hr oughout t he acconpanyi ng dramﬁng :

PCT/ JP97/ 00140

curve is
notor contro
sear ched; and
of pciperReadP! € of
n the initial
pl ay screen of a
OQUT THE | NVENTI ON
proceeds, it is to
ref erence nuneral s
WO 97/ 27554

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

to be automatically supplied to the mounting apparatus.

Packing conditions including the supplied state of

components as above and a storing pitch of the components

5 in such a state should be alsc taken into consideration.

According to the present invention, this kind of data

alike can be automatically formed as

library or other mounting data C.

the cowmponent .

Before the electronic components are mounted,

10 whether the components are properly directed or proper

components are selected is detected, based on which

result the improper components are exchanged or improper

directions of the components are corrected, etc. This

inspection requires the component text data B related to

15 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

required by the component text data B can be

20 automatically formed as the mounting data C in the

present invention.

In some cases, inspection data for boards after

the electronic components are mounted

automatically.

can be formed



19 Here, a conponent el ectronic catalog, and a

nmet hod and an apparatus for searching data of various ki nds of
conponents and form ng of nmounting data for sel ect ed conmponents

wi th the usewd9owdisssconponent 5 el ectronic catal og, PGPSy tO
enbodi nrents of the present invention will be discussed in
conjunctjon with preferred enbodi nents thereof.

According to a first enbodi ment of the present i nvention, as
shown in Fig. 1A, a storage nedium 10 (conput er readable nedi um
12 which is a CD-ROMis used as theagonponent electronic catalog. A
data processor 3 separate froma nounting apparatus 4 makes search
for el ectroni c conponents and automatically forns nounting

data for the conponents seléctbd chmpogént htexkadaba BhdnclBdes ddtaaof

processor 3 has, as its internal function, a data readi ng
(readi ng- processi gfefeftfs RagkRBe watiaripdem mpriace roughness, surface

(form na-process! iRuslE Ria e ;3HVR f1§hibord® componentd! 408 Yhaes

dimensions, weight, etc. of components, and if the

5 mounting data C is: for detecting whether to suck the

electronic components by nozzles is optimum or to hold

the components by chucks is optimum; the moving speed of

the mounting head with the nozzles and chucks, suction

powers of nozzles; the mwmwoving Sspeed, especially

10 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

components in the tapes and trays, specifically, the

preSence/absence of covers or push pins, the

15 ;ccomodating pitch of components in tapes and trays, a

count of accommodating rows and a f;itch of rows in each

tray, the following mounting conditions can be set: the

presence/absence of the detachment of t:hé covers; the

presence/absence of the movement of the push pins; and

20 one push per one-pitch feed or one push per two-pitch

feed depending on a difference of the feed pitch of the
components, etc. |

Concrete examples of the first embodiment of

the present invention will be described hereinbelow. The

25 component text data B relating to various electronic



processor 3, a special device may be used or, a data 20 processor or a

control system of the nounting apparatus 4 can be used dependi ng on
the situation. - A requi red nunber of conponent feed
cassettes Swpommrsss Storing taped conponents is | oadegerPorobiss

nmount i ng apparatus 4. Every tine a necessary el ectronic conponent
25 is fed from the feed cassettes 5 to the nmounting

WD 97/ 27554 PCT/ JP97/ 00140

20 apparatus 4, the nmounting apparatus 4 checks whet her. or

not the component is correct through recoggition and measures such
as correction of the conponent are taken i 2 t he conponent is not

correct, thereby correctly and 5 hi ghly accurately nounts the
conponent to a bedmfoflents as shown in Fig. 8 is divided to a component

master file B,, a component shape file B,, a component

special shape file B;, a component characteristic master

file B,, a packing form file By, a component polarity

5 file By, a reel data file B,, etc. when the component

text data B is stored in the storage medium 12. The data

B may be divided in any other methods freely. For

example, the component text data B may be classified into

the component master file B,; a component appearance file

10 Byg; and a packaging file B,;. The component appearance

file B,; includes the component shape file B,, the

component  special shape file B, the component

characteristic master file B,, and the component polarity

£ile Bg. The packaging file B,; includes the packing

15 form file B; and the reel data file B,. The component

master file B, sets component names, codes of

manufacturer’ names, classification codes, kind codes,

shape codes, and packing form codes Sf components as the

most significant (highest order) data. The master data

20 are called and displayed on the séreen, so that contents

of items are selected and displayed in accordance with a
selection operation by the user.

The component kind codes are manually input

individually for every kind of electronic components in

25 the component kind data. Shape codes are manually input



automati cal | y. A data processor 8 is installed in the nmount i ng
apparatus 4, apart froma control system?7 provi ded for controlling
of the above automatic nounting. The data processor 8

equi pped w twoaersspl ay 9 10 forns an operation contr ®CTPUSHMN as
control data to be used at the control system 7, to control actua
feeding.. of conponents and nmount the supplied conponents to
predeterm ned positions, with referring to an NC program as
nounting position data for every conponent to be 15 nount ed, ~a supply
library related to supplied states of . 33 conponents, e.g.,

arrangenent of conponents at a conponent feed section, and a
conponent |ibrary for correctly and surely recogni zi ng and nounti ng
t he suppl fexd ewmmosiape defjimediatceas todmpoage i thes cogiponents &P
mounting data Cis formed based on requirenents fromthe functiona
|l evel of the nounfRaRESEhtReuShaPYcadnfl i ed states  of

O S o™t it i apdls B 2 UEnege i TR PO Oyl
nmounti ng data can; hei Sfled below.

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

10 elgctrode lengths, electrode heights, etc.

Data contents of the special shape file B, are
shape codes, side numbers, special electrode
dispositions, special electrode existence positions,
special electrode widths, special .elect}:ode lengths,

15 special electrode heights, special root electrode. widths,
special lead thicknesses, etc.

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

20 Data contents of the packing form file By are
packing form codes, packing form kind codes, X-
directional tray pitches, Y-directional tray pitches, X-
directional counts of component rows, Y-directional

counts of component rows, counts of accommodated



25 freely. WD 97/ 27554
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The data readi ng neans 1 reads out, through automati c data
processi ng,waofpRBONENt text data b of every CONpeRssnéido e
nounted at the respective nounting position froma conponent text
data B of Fig. 3 related 5 to shapes, dinensions, packing forns,
colors and the like _ of conponents and necessary f or nounting of
conponent s which is formed beforehand together with an i mage data
I M of various kinds of conponent %}i ncl udi ng conponents to be
nmounted and stored in the storage nedium as the 10 conponent

el ectroni c catal og, based on a position data A of Fig. 2 related to

mounting positi Qibfpehehbs, COPROOENkRths, tape feed pitches, taping
directions/feed directions, etc.

pata contents of the component polarity file Bg
are component names, presence/absence of polarities,

5 polarity mark groups, polarity wmark shape size 1,
polarity mark shape size 2, polarity mark X coordinates,
pelarity mark Y coordinates, polarity mark angles, right-
left symmetric/asymmetric components, etc.

Data contents of the reel data file B, are

10 component names,  packed counts, etc.

Hereinbelow are shown some examples of
component kind éodes set corresponding to kinds of.
components. ..

In the following, are called chip components

15 electronic components to be mounted on the surface of the

board, e.g., ahgular chip resistors !or the like. Are

called axial components components having leads to be

inserted into holes of the board, more specifically,

components inserted in a sidewisely directed state such

20 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,

for instance, aluminum electrolytic capacitors, etc.
inserted in a lengthwisely directed state.

25 Kind codes of chip compoﬁents are:



to be nounted. The data form ng neans 2 automatically

dat a- processes the nounting position data A and data i ncl udi ng the
conponent text data b of every to-be- 15 nount ed conmponent at each
nmount i ng poswbisamrssead out by t he readi ng neans 1, PCHAPHNI4@ 0 form
the nmounting data C for the nounting apparatus 4 to nount the
supplied conponents at the predeterm ned nounting positions of a
board. 20 The nounting data Cis, for instance, an NC
program a conponent library, an arrangenent program as a - “supply

i brary, and a supply position |library, etcsgas shown in Figs. 4-7.
The supply position library rel ates to conditions of take-out
positi ons when the conponents 25 are to be taken out and fed by trays.
WD 97/ 27554 Isolator: ATC PCT/ JP97/ 00140

Dielectric filter: BPP
Aluminum electrolytic capacitor: CAPALR
Cylindrical chip capacitor: CAPSYL
5 Filmlcapacitor: CAPPULM
CC: CC
Connector: CNT
Mini diode: DIMINI
New mini power diode:DINMIHIPW
10 S mini diode: DISMINI
Multiplexer: EZFA
Receiving filter: EZFS
Filter: FLT
Noise filter: FLN
15 Oscillation filter: FSA
Mini power IC: ICMINIPW
Mini IC: ICMINI
IF module: IF
LC filter:- LCFLT
20 NL filter: NLFLT
Crystal filter: QFT
Kind codes of axial/radial/jumper components
are:
R-beads core: R-BC

25 R-capacitor: R-CAP



22 The nounting position data A can be forned,

e.g., by a device for CAD 11 and input to the data processor 3
every tinme each piece of nounting positi-on data is formed, or
total pieces unting position data 5 may be onc nd
transferredw %"Pﬁg" data processor 3. Alternative y,l@@ﬁgage
medi um storing the nounting position data A nay be | oaded to the
data processor 3 for _ its utilization. The storage medium 12
provi di ng the conponent text data B stores therein, as shown in
Fig. 8 10 the image data IM of yvarious kinds of conponents
I ncl udi ng conponents to be nounted and the® onponent text data B
of necessary infornation for nmounting of conponents, e.qg.

shapes, di nensi ons, co%o nd the |ike of
’ A3 %§1 ca acxtor ERpH _
conponents. Both data are store P e storage nedium 12 after

being edited i n acGKLHAEE core: A-Bamth a predeterm ned cl assification
nmet hod. Therefore, by using both the imge data I M and the
conponent text Jumper wire: J-JUMPER

Examples of shape codes set corresponding to

5 kinds of components will be indicated below.

Hereinbelow, the unit of size in codes is
uniformed for every kind of components, set by two digits
of the actual size, for instance, 301515 when the
component has a 3mm length, a 1.5mm width and a 1.5mm

10 height, and 201303 when the component has a 20mm length,
a 13.5mm width and a 3.5mm height.
Among the chip components:
Isolator: ATCBS57 (ATC+shape symbol l+height 2)
Dielectric filter: BPPB45 (BPP+shape kind 1+height 2)
is5 Aluminum electrolytic capac1tor- ALCBS?
{ALC+shape symbol l+height 2)
Cylindrical chip capacitor: 2125C
}diameter 2+1ength 2+C)
Pilm capacitor: 4833FC13 (length 2+width 2+FC+height
20 2} _ )
| CC:1000148101008
(CC+pin count 3+B+length 2+width 2+height 2)
New mini power diode: NMINIPWDIL315

(shape kind S+components kind 2+L+lead count

25 l1+height 2)



data B, various kinds of data on the electronic conponents can be

di spl ayed on the screen according to 20 predeterm ned procedures and
search operations, to be utilized as a conponent electronic

cat al og, Si Nivbat2isss t he conventional art. An interperarsiiooids hi s

pur pose may be provided at either side of the storage nedium 12 and
t he data processor 3. It is also possible to make a WO 97/ 27554
PCT/ JP97/ 00140 23 required
screen di splay of various kinds of electronic conponents only by
the image data IM Any st oypage medi um or storage device

ot her than a CD-ROMis utilizable as the storage nedium 12, not to
5 mention a flexible disk, an optical disk, etc. A

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: 1207CAPCN1S
5 . (length 2+width 2+CAPCN+height 2)
Packing form codes are as follows:
Paper tape (paper, adhesive paper): P0804000 (the
first digit P is a kind code of papers which becomes N in
the case of adhesive papefs. The second two digits 08
10 indicates a tape width of 8mm and the succeeding two
digits 04 indicates a tape feed pitch of 4mm. The next
two digits OO is a system reservation. The last digit O
shows an angle of 0°.)
The angle code is 0 when the angle is 0°, 1-
15 when the angle is:90°, 2 when the angle is 1809, and 3
when the angle is 360°. : Yo
Embossed tape: E0804081 (the first digit E is a kind
code. The two digits 08 indicates:a tape width of Smm
and the following two digits 04 indicates a tape feed
20 pitch of 4mm. Further, the coming two digits 08 shows an
emboss depth. Thé 'last' éigit 1 is the angle code of 90°
as mentioned above.}
Matrix tray:. T1020001 (the first digit T is a kind

code. The second two digits 10 is a count of rows in the

25 Y direction, the next two digits 20 is a count of rows in



read/wite nenory is nost preferable for post-treatnents, . that is,

to add, delete, correct data afterwards. To wite data is

achi eved by a specialized device or a gener al - pur pose per sonal
conput er. the other hand, to 10 add, delete, dat a
may be aJFg '?%%Ily performed in accordance mnrﬁﬁﬁﬁﬁﬁﬁ%ﬁntlng

hi story by the nount i ng apparatus 4. In the first
enbodi nent, the storage nmedium 12 wor ks as the conponent el ectronic
catal og storing the 15 conponent text data B of necessary

i nformation for nmount i ng of conponents such as shapes, di nensi ons,
packing forns, colors, etc. of the conponed®s as well as the imge
data IM of various Kkinds of conponents i ncl udi ng conponents

to be mounted, thus rgealJj.zing.the search on the.sgreen in,the sane
manner as in thee s rgg %Ih'tl(?ﬁ%l 5he. rf‘??“ad%wto oﬁlgzbtst hg’oabﬂﬁe :
function, the st [

, sequenrf:.arl méHedi L ?n@(k)i QFYeC A e W@ et Pt o% e

correspondi ng data fromthe-c nent text ‘data

with t heopetregtsoxt aien Mehe tﬂi%yStﬁtﬁﬂﬁ fedadfEdLen®n t hdagist 25
of the data of the conponents to be nounted in the
digit 1 is the angle code.)

5 Stick: S0800002 (the first digit S is a kind code, the
following four digits 0000 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
10 last digit 3 is the angle code.)

As cut iéads 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

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

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

20 _ Integra;ggype: 1
Gull wing type: 2
J lead type: 3
Flat lead type: 4
Separated type: 5

25 Insertion type: 6
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24 nmounti ng position data A prelimnarily fornmed for each

t o- be- nount ed conponent, and obtains the conponent text data b for
every conponwot97Rmssbe nounted at each nounting posiPCXIPE7IOUMARr ef Or e,
the nounting data C, i.e., the NC 5 programrelated to the nounting
positions of conponents requi red by the conventional nounting
apparatus 4, the conponent library related to the recognition
of el ectroni c conponents, e.g., shapes, dinensions, colors,

etc. of conponents and, the supply library gglated to the 10 supplied
states of conponents such as the arrangenent of conponents at the
conponent feed section can be forned t hrough the same autonatic

data processing as iButthelead type: 7
Volume type: 8
The shape names of electrodes are input for
recording .through a keyboard. It does not matter if the
5 shape names are input by Chinese characters.
A case where the storage medium 12 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. 11 shows search procedures in the
10 first embodiment.—_.

When thé_data processor 3 is started in a read
mode to read out the component electronic catalog, a
search guide screen appears on the display '13,
sequentially shoﬁing guides for the search according to
15 predetermined seafch procedures. Data of the component
% master file B, are shéwn as th; ifirst screen to be
searched. A required 6ne amqng-the master items related
to the component displayed on the screen is selected by
moving the cursor. Termination of the selection is input
20 through an OK key on the screen, whereby the display
screen is chénged 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

25 classification group of components are displayed on the



conventional art with the use of the nounting position data A and
the data including the conponent text data b 15 of every conponent
to be nounted at the nounting position. That is, the nounting
data C for ' and ~nounting each conponent to Qﬁﬁ@ﬁ rm ned
nmount i ng aﬁﬁgbﬂgﬁsition I n the conventional nounting apﬂg? éﬁcan be
formed through the autonatic data processing. 20 Since it is
elimnated to nanual ly input data of various conmponents necessary
for formng the nmounting data C of every conponent to be. nounted,
the time and | abor for formng the nmounting data are greatly
reduced. Needl ess to say,4@ he nounting data C should be
25 formed correspondi ngly dependi ng on the type or control WO

97/ 27554 screen as the less significagg:gégg%gioo¥ﬁg 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
5 semiconductors, i.e., item data of transistors, diodes,
and optical semiconductor elements, and detailed

classification data of transistors selected by the cursor
among the roughl classification, namely, detailed
classification éomponent items such as bipolar
10 transistors (PNP) ... 2SA, 2SB, etc. are displayed on the
screen, as shown in Fig. 12. When 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

15 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. 13 is displayed when an item

20 for explanation is selected. If the screen is returned
to the search screen, a final selection screen of Fig. 14
is displayed.

At this occasion, if a rectifier diode (code
MA75WA) as the example, meeting the need is selected, in

25 other words, one electronic component is selected, basic



25 | evel of the nounting apparatus 4. If the nounting data

Cis formed with characteristic data of the nounting apparatus 4
taken into considerati.on, the nounting data C obtained fits the
char act eri stwo®707554 he nounti ng 5 . apparatus 4, in PCTARRTO0IABI ds,
the nounting time is rendered shortest and handling of conponents
becones. easy and ready without failures, with the effect of nore
proper nounting. The nmounting data C may be arranged to i ncl ude

i nspection data for correct nounting of 10 conponents. - The

i nspection data to detect whether a1 conponents held by nozzles or
chucks are directed properly and, exchange i nproper conponents to
proper ones or correct a conponent inproperly directed is generated
by the conponent datd aftvaiicue kiddboretated tonpjonesalected electhenid ore,

the  inspection data suitable,6 for the conponents to be nounted
can be obtai ned aGPERRR§RA| #Ye indicatedhenc $heoneFReE oS hd D Bisect £%- nore

gggﬁ?;{g with t heThis compfgggs a%ggtat:%né aggr s%.ne%st i#’f-ﬁ] diﬁorﬁxeequgﬂt»l: Y,
chart of Fig. 11.

5 Thereafter, a screen to be displayed next is
selected on the screen of Fig. 15 which results from the
operation in step #3, in accordance with an aim to obtain
component data for selecting a component satisfying the
heed or forming ' the mounting position data A of the

10 selected component or the like. For example, an outline
view, a recommended land, a tape shape, etc. is selectéd.

An operation at step #4 is finished here.
In selecting the outline wview through the
operation at step #4, the image data IM corresponding to
is5 the outward shape of the selected glectronic component
3 and the componen:.text éata B corfé;ponding to the size
of the selected electronic component afe read out from
the storage medium 12 and synthesized at step #5, thereby
to obtain a 'screen display as shown in Fig. 16. The
20 screen displays an outline view E with dimension lines of
the electronic'ébmponent and a component text data F of
dimensions corresponding to the dimension lines at the
same time. When an output of size is selected on this
display screen, the component text data F can be output

25 othervhere.



conponent nounting can be assured. 20 The storage nmedi um 12
according to the first enbodi nent of the present invention stores
both the conponent text data B and the image data | M correspondi ng

to various ki conponents as descri bed herei nabove. : Bot h the
inage,data‘ﬁbpqﬁggéonponent text data B stored 25 in’Fﬁ@“?PGV&ge

medi um 12 can be read out for every sane WO 97/ 27554

PCT/ JP97/ 00140 26

conponent by the reading neans 1 in a predeterm ned " search
operation, fed as a video signal Dto a diiglay 13 of the data
processor 3 and di splayed on the sane scretf. In addition, the
conponent text data can be output to 5 ot her devi ces through an

output operati on. 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

s 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. 17. The

screen sinmltane'diisly displays an outline view G with
dimension .lines of the land and a component text data M

10 of dimensions corresponding to the dimension lines on the
screen. If an ouEput of size is selected on the screen,

the above component text data M can be output otherwhére.

When a taping size is selected_ through the
operation at step #4, the image data IM corresponding to

15 the taping shape of the selected electronic component and

Y

the component text data B related to the taping size of
the selected electronic component are read out from the
storage medium 12 and synthesized, ﬁﬁich is displayed on
the screen as shown in Fig. 18. A form view I of a
20 taping with taping dimension lines and a component text
data J of dimensions corresponding to.the dimension lines
are displayed on the screen.
After the mounting position data A are formed
by a device for. CAD or the 1like, various kinds of

25 mounting data C shown at step #6 can be automatically



Since the image data | M and conponent text data B stored in the
storage nedium 12 are di splayed for every sane conponent on the
sanme screen of the display 13 by t he search operation, the search
and sel ecti owosnmrgs 10 various kinds of conmponent s PCRIPI78PAD| ed.

Al so the conponent text data B can be utilized for processing of
various. data because the data can be output to other devices if
necessary. When t he above storage nmedium 12 storing the
15 i mage data | M and conmponent text data B is outside the )
apparatus as in the first enbodi nent, variogg data can be I nput

I ndependently of the data processor 3 which is an apparatus for
form ng the nounting data, and changed or added easily. Moreover

t he storage nedi ugeseratzsl ubgd tiR) datai pmmessori 3 vd&rogustimunbunging
appar at uses 4. L. In the case where the data are transnitted
t hr ough conmuni caPPBHEIRR 1k tFo e HheiGATPPReBE ofpKE data B steged in
conmponent text da ﬂ?diUﬁ]lZ S comonl y used anong

many mounti ng appéﬁ%?%%%aegfséﬂgﬁﬁ%‘gt
When a reel size is selected on the screen of
5 Fig. 15, the image data IM and component text data B lof a
reel of the selected electronic component are read out
from the storage medium 12 and combined to obtain a
screen display as shown in Fig. 19. The screen shows a
drawing K of the reel and a component text data L
10 corresponding to the dimension lines in the drawing K.
While mounting of the electronic components
proceeds at the mounting apparatus 4 in accordance with
the generated mounting data, it may happen that some of
the electronic . components are detected to need
15 maintenance or are production- suspended components, which
“brings about the necessity of .repiacing the componénts
with other electronic components. If the company lacks
replacement components, interchangéable or compatible
electronic components of other companies may be employed
20 in some cases. '
'Théreforé, it is -prefe_rred' to store and manage
data of replacement components corresponding to the
components regquiring maintenance or being suspended their

production, and also data of compatible components of



25 limts to the location. Furthernore, this is convenient
WD 97/ 27554 PCT/ JP97/ 00140
27 to form rmanage, change, or add the conmponent text data

B. The abggaseasuni cation is carried out by wre, PCT/IPYTR6146 -
t el ephone |ine, optical comrunication or any other met hod not

specifically determ ned. 5 Meanwhi | e, the dat a-processing
program used in the data processor 3 can be stored in an external
CD- ROM 15 as shown in Fig. 9 or other appropriate storage nedia.
The stored contents of the programare a dg%a-reading programfile
15a and a data form ng-processing program 10 file 15b. The data
readi ng-formng programfile 15a relates to a program for reading

out, by controllb¢Kest hecompanies in a case where the replacement
components are not available.
In the first embodiment of the present
invention, comparative data of the to-be-
5 maintained/production-suspended components and
replacement componehts and of cdmpatible components of
other companies are similarly stored as the component
text data B, to be searched while displayed on screens as
shown in Figs. 20 and 21.
10 If the component text data B are designed to
| include data of component shapes, electric capacities,
characteristics, characteristics of mounting apparatuses,
plane graphs, <replacement components, compatible
components of other companies, and component costs, it
15 can be automatically performed at the forming time of the
mounting data C to detect the ;resence/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
20 characteristics as in the flow chart of Fig. 11, whereby
tﬁe necessary minimum ariangement interval is set
automatically and the optimum recommended land shape for
the electronic component is set automatically.
A data grouping-processing for determining the

25 mounting order and arrangement to wount electronic



data readi ng neans 1, the conponent text data b corresponding to

t he conponents to be nounted at the nmounti ng positions fromthe
conponent text data B 15 necessary for nounting of conponents,
e.g., shapewo927s54 di rensi ons, packing forns, colors, eaaryryfiosidoe
conponent s which is prelimnarily forned together with the inmage
data | M of conponents including the conponents to be nmount ed and
stored in the storage neans, for exanple, the 20 storage nedi um 12 on
the basis of the nounting position data A related to the nounting
posi tions including nount i ng angles4$f'the conponents to be

nount ed. The data-formng programtile 15b relates to a program
for form ng, by controlling the data form ng neans 2, the 25
nmounti ng data C f eompbeents mors qupicklyt e beo execated as well ifV\@ata

97/ 27554 PCT/ JP97/ 00140
. of characteristics of mounting apparatuses and plane

graphs are utilized.
Further, when data of replacement componente,
5 compatible components of other companies, and costs are
included, data processing to select and mount components
of the lowest cost is achieved. In addition, if the
replacement _components or compatible components are
different from original components in shape or color, the
10 components would be recognized as improper at the
mounting time, that is, an error treatment would be
started. To avoid such a disadvantage, a process for
rewriting inspection data for forming inspection programs
along with the mounting data can be automatically

1s executed.

If the camponent text deia 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

20 amounts, or the pressing pressures when the component is
mounted £o the board 'eecordiﬁb to the mounting data
forming program can be automatically determined.

If ﬁhe component text data B includes as
numerical value data, shapes and dimensions of

25 components, colors and |hue, reflectivities, the



28 and nmount the conponents to be nmounted to the respective

nmounti ng positions fromthe nounting position data A and the data
i ncludi ng the conponent text data b read out by t he data readi ng
means 1 in $apondence with the 5 mounti ng posit] :
However, tﬁgag?ored‘contents of the programare nhﬁﬂwgﬁ@ﬁ to the
above, and the specific stored formmay be selected freely.

In the above-described constitution of the present invention, data
of various progranms can be input, 10 i ndependent|ly apart fromthe data
processor 3 as the nounting data form ng apparatus and changed, or
added easily. The prograns may bé&onmonly used anmpng nounti ng
apparatuses 4 of the sane type. The formation of the
mounting data C u S Lfically bel ow.

As representative exé’%%llgége?c? hgn?Du%?Sg%gga% bE&as até FHEreJYV%?%'

described earli goXdid tRCmRERS| QPR irdt@d @hhPlcters on the components such

as 1005CR, 102 or the 1like, color codes, surface

roughness, and surface matefials, it can be automatically

5 determined from the shape and dimensions of the component

whether the componeht is to be recognized at the mounting

time by a reflection method or by a transmission method.

More specifically, although a large-size component is

easy to correctly recognize because it is reflected

10 clearly even by the transmission method, a small-size

component is not fit to the transmission wethod 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

o 15 outer shape, but leads at the 1owgr‘§}1rface of the small

component can be recognized in the r-efmlection method, and

moreover it does not obstruct the reéognition even if a

nozzle of a lérge diameter is used to mount the small

component. Therefore, the transmission method is

20 _ employed for large electronic _cdmponents, while the

. reflectlon method .ié used for small electronic
components, thereby to prevent inspection failures.

The amount and the type of illumination 1light

for recognizing the components can be automatically

25 changed from the data of colors and hue, reflectivities,



nounting positions of conponents, the conponent |ibrary for
recogni tion of various electronic conponents, the 20 arrangenent  of
various electronic components at the conmponent feed section,
and the suppiwpoieBsary rel ating to the supply of cocpormnd=e €. 9.,

conditions of take-out posi ti ons when the conponents are supplied

in trays. The supply library includes, for exanple, data indicating

25 | oadi ng positions of many conmponent feed cassettes set in

WO 97/ 27554 PCT/ JP97/ 00140

29 a conponent feed apparatus whengthe apparatus feeds

sel ected conponents to the nounting apparatus 4 while novi ng t he

cassettes in an axial direction of a feed shaft. O her necessary

data are forned fesartade stumghyiessp and | shtfisye wEt®eriidlsis am optrgbiron

screen of the display
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

5 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

10 confirmed and corrected from the presence/absence and
states of leads and cut leads and polarity marks.
Besides, the wmounting component is confirmed from the
printed characters and color code, etc. on the component.
Improper compdnents are thus automatically refrained from

15 being mounted.

If the component text détgiB includes data of a
plurality of packing forms acceptable in components of
the same kind, when the mounting déta is to be formed,
available supply methods or supply methods making the

20 mounting cycle shortest can be automatically determined
in accordance with the model or capability of a component
feed mechanism from the plurality of packing form data,
e.g., tapings, trays, stocks and the 1like and

characteristic data of mounting apparatuses.



13 in a node generating the conponent |ibrary. The el ectronic
conponents corresponding to the respective nounti ng positions in
the position data A are searched by a start key 16 and a cancel key

17. A conp [ prary 10 20 corresponding to the t or del of a
WeBhnrske KB oy 1o

conponent ibrary generation device set by a diff

and a different cancel key 19, etc. is automatically formed based
on the conponent text data b read fromthe conponent text data B
correspondingly to each of the 15 searched conponents and the position
data A O her itens to be taken into consideration when

t he conponents are nounted are the kind of48&ozzl es and chucks
hol di ng the el ectronic conponents, a noving speed of a nounting

head with the nozzl es an ucks.,, required . 2 fall ositions of the
nozzles and chucks V\/ngqﬁlgﬁt heach cg@o’é?’é%t%&ﬁ'fic% t £9% #YRFINt ed,

that is. mountindnd of e)eekBhicOleduiBneftBONRARAl O NenBOYLn APV NY

speed of the board with the el éctroni c conponents noun edf

particularly, ampparatasahasna tiicagyf fopNelan®fendift of the cassette and
component and the memory can be used, if shape codes

5 indicating dimensions, colors, and polarities ©of

components and feed codes of packing forms, feed pitches,
and feeding directions, etc. are written in the memoxy,
whether the component and the cassette correspond to each
other can be detected when the cbmponent is set to the

10 cassette, thereby to prevent erroneous setting.

When the whole data of various kinds of
electronic components stored in the memory of each
component feed cassette are read out at the control
system of the mounting apparatus loading the cassette,

- i5 the component mounting data c qoyﬁfing the read all

- components can be- generéted in accordance with the
mounting data forming program fed to the control system,
and the components can be mounted with the use of the
mounting data C. A special control system or data file

20 is eliminated by the above manner. |

If thew component text data B includes shape
data such as data of lengths, widths, and heights of
components, the volumes or weights of components can be

calculated from the shape data, nozzles and chucks for

25 handling the components can be selected based on the



25 al | omances thereof. These various el ectronic conponents

WO 97/ 27554 PCT/ JP97/ 00140

30 are accomodated, for exanple, in tapes or in trays so as

t 0o be aut omedyonahisss supplied to the nounting apparatus. PCT/IPY7j801A 1 NQ
conditions including the supplied state of conponents as above and
a storing pitch of the conponents 5 I n such a state should be al so
taken into consideration. _ According to-the present invention, this
ki nd of data al i ke can be automatically formed as the conponent

i brary or other mounting data C. 49 Before the el ectronic
conponents are nounted, 10 whet her the Conponents are properly

di rected or proper conponents are selected is detected, based on

whi ch obtained data of the volumes or weights, the moving speed
of the head eqguipped with the nozzles and chucks can be
set, the moving speed of the table, particularly the
acceleration of the table can be set, and various kinds
5 of allowances can be set all automatically.

Further, if package color codes, component
shapes, recommended land shapes of components, surface
matexrials of components, surface reflectivities thereof
(reflectivities for every portion of the component if

10 reflectivities are different at both end portions of the
component and a central portion of the component),
polarity marks, printed characters or color codes on the
surfaces of components, etc. are included in the
component text data B, the inspection program .for

components can be

RS 44

15 inspecting mounted various
automatically generated.correséondingly to components of
the mounting data.

It becomes consequently uﬁnecessary to select
and set electronic components meeting the needs,

20 different from when the mounting data are formed. Kinds
of components and ihspection. 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

25 heights and, information of leads, lead data required for



result the inproper conponents are exchanged or i nproper di rections

of the conponents are corrected, etc. This I nspection requires the
conponent text data B related to 15 anot her recognition of the

el ectronic ts, i.e., shapes, surface P%ﬁﬁ%

col ors, hu‘ngP'%g arity mar ks of conponents, prin h’ﬁlﬁiters or
col or codes on t he conponents, etc., and such inspection data as
required by the conponent text data B can be 20 automatical ly
formed as the nounting data Cin the present invention,

In sone cases, inspection data for boards after the electronic
conponents are nounted can be forned 50 automatically. WO
97/ 27554 PCT/ JP97/ 00140

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
5 components to be mounted 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 cese
where electronic components are mounted at both surfaces
10 of the board, the electronic components of higher heat-
proof properties are set to be mounted 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-
15. . proof properties mounted to the E%ESt surface. of the
board are bonded by reflow solderiné at a high melting
point and, the electronic components of lower heat-proof
properties mounted to the second surface are bonded by
reflow soldering at a low melting point, it is eventually
20 prevented that the electronlc components mounted earller
to the flrst 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

25 and soldered at the second surface.



31 I f the conponent text data B includes data of

codes of package materials, surface roughness, surface shapes and
the li ke of electronic conmponents and, shapes, di mensi ons, wei ght,
etc. of conpRpBehhass @and if the 5 mounting data C is: pE&pipeddabRet i N
whet her to suck e el ectroni ¢ conponents by nozzles is optinmum or
to hold t he conponents by chucks is optinum the noving speed of

t he mounting head with the nozzles and chucks, suction powers of
nozzl es; the noving speed, especially 10 accel eration of the
board after the el ectronic conponents are nmounted thereto;

various allowances; and packing f0r s by tapes and trays, i.e.,
suppl i ed states of conponents in the tapes and trays, specifically,

the _ presence/ absenge ¢y compOUBhE teRF daPASincludddS.datd M th
accomodating pitch of conponents in tapes and trays, a count of

accommodat i ng r owshetiltkra poipbneaits onkei Mcdidtire-absorptivy, theeebp! ltwM ng
nount i ng conditions can be set: the presence/ absence of the
det achnent of there@viaess buppdng or cold storage, conditions how to treat
the components at the mounting time can be automatically
5 set along with the mounting data.

As shown in Fig. 22, a second embodiment of the
present invention shown a case where automatic formation
of component mounting data can be achieved £from the
component text data B stored in the storage medium 12 as

10 the component electronic catalog by a simpler apparatus
than the first embodiment. Specifically, the data:
processor 8 installed in the mounting apparatus 4 has
functions of the data reading means 1 and the data
forming means 2 incorporated thereinside. The data

15 reading means 1 reads out also a maghine data M from a
data file 21 storing. characteriéﬁics of the mounting

. apparatus 4, therehy-forming the mouhting data C with the

characteristics of the mounting apparatus 4 taken into

consideration, with using the mounting position data A
20 and the component text data B stored in the storage

medium 12 in the ééﬁe'maﬂner as in the first embodiment.

Therefore, the obtained mounting data suit the
characteristics of the mounting apparatus, in other

words, more appropriate mounting of components can be

25 realized. Since the data reading means 1 and the data



presence/ absence of the novenent of the push pins; and 20 one push per

one-pitch feed or one push per two-pitch feed dependi ng on a
difference of the feed pitch of the conmponents, etc.

Concrete e | of the first enbodi nent of the present invention
w |l be des SgﬂggyhereinbeIOML The 25 conponent textgﬁgigwguﬂﬁlating
to various electronic WO 97/ 27554

PCT/ JP97/ 00140 32

conponents as shown in Fig. 8 is divided to a conponent . master
file Bl, a conponent shape file B2, a conponent speci al shape file
B3, a conponent characteristic master 52 file B4, a packing formfile
B[err], a conponent polarity 5 file B[err], a reel data file B[err],

etc. when the cggponent .
rming means 2 constitute the data processor 8 of the

mounting apparatus 4, no special data processor is needed
between the CAD device 11 forming the mounting position
data A and the data processor 8 of the mounting apparatus

5 4, thus reducing the number of devices concerned to form
the mounting data C. It is convenient that the ﬁounting
data C can be formed by the mounting apparatus 4 itself
while including the characteristics of the mounting
apparatus 4.

10 The component electronic catalog 6f the present
invention is used as a storage medium so as to select
various components to be mounted through the screen
search, similar to the conventional art. In addition,
the electronic catalog is used to automatically read out

15. components text data necessary ;9§- mounting of the

- selected to-be-mounted components, sojthat-the NC program
related to the mounting position -of- components, the
component library <related to the recognitioﬁ of
components, e.g., shapes, dimensions, colors or the like

20 of components, or the supply library related to the
supplied states.of components such as the arrangement of
components at a component feed section or the like, i.e.,
mounting data for feeding the components to the mounting
apparatus and mounting the components at a predetermined

25 mounting position by the mounting apparatus can be



text data Bis stored in the storage nedium 12. The 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
Blerr]; a cowypepebs appearance file 10 Blerr]; and a peshesmioogefil e
Bl[err]. The conponent appearance file Blerr] includes the
conponent shape file B2, the conponent speci al shape file
Blerr], t he conmponent _ characteristic master file B4, and the
conponent polarity file Blerr]. The packaging file B[err]

I ncl udes the packing 15 formfile Blerrl], and the reel data file
Blerr]. The conponent master file " Blerr] sets conponent

nanmes, codes of manuf acturer' nanes, classification codes,
kind codes, autshidpecaPOeSfonih Packtng tenveseitialofatomaenenyacas

t he nost significant (highest order) data. The master data 20
are call ed and di ppbapeding namnescr eSanceoit hid minmedessary to mamuallgns
are selected and di spl ayed in accordance with a sel ecti on operation
by t'he user. input ‘data of TYAriQHH FRMRONENLE ARFESSary farufiompingput

i ndi vidual ly for ery kipd of .el ectronic _co nen in. .25 t he
conponent ki nd da?ge %gggg%ngo%ék?quflﬁﬁﬁfﬁ E@gPﬂB%it to be mounteg, the

5 electronic catalog greatly can reduce the labor and time

required in the formation of the mounting data.

According to the component electronic catalog
of the present invention, in addition to the above
effect, various data can be input independently of the

10 reading means and moreover changed oxr added easily. The
electronic catalog is shareable among kinds of mounting
~apparatuses. _

According to the component electronic catalog
of the présent invention, in addition to the above

15 effect, one storage medium is utilized in common among

_ R >
many mounting apparatuses irrespective of the location of

R
the wounting apparatuses, which is advantageous and
convenient to form, ﬁanage, change, ér add data.

The. entire disclosure of Japanese Application

20 No. 8-12132 filed on January 26, 1996 including

Jspecification, ;Elaims, dréwings, and sﬁmmary is
incorporated herein by reference in its entirety.

Although the present invention has been fully

described in connection with the preferred embodiments

25 thereof with reference to the accompanying drawings, it
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33 for every shape defined so as to manage the conponents by
shapes in the shape codes. A part of these exanples wl|
be briefly wogemssq 1ndicated bel ow. 5 Dat gepadbediis Of the
conponent shape Flle B2 are shape codes, conponent ki nd codes,
presence/ absence of | eads, body outer configurations LR, body edge
shapes DU, body t hi cknesses, special body thicknesses, component
hei ghts, shape size allowances, el ectrode wdths, 10 el ectrode

| engt hs, el ectrode heights, etc. Data contents of the
speci al shape file B3 are shape 5;é"odes, si de nunber s,

speci al el ectrode

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

5 claims unless they depart therefrom.



di spositions, special electrode existence positions, speci al
el ectrode w dths, special elect rb‘de‘ré‘rrgt—hv%\ speci al el ectrode

hei ghts, special root electrode w ecial lead thicknesses,
etc. woornss4 Data conten 'I m'”ﬂ!&wuﬁnt char acf@fm@tmﬁm

master file B[err] are conponent nanes, | or codes,
package .material codes, etc. 20 : Data contents of the packing
formfile Blerr] are packing form codes, packing form_ Kind
codes, X-. directional tray pitches, Y-direq LNa EQEEF X-
di rectlonal counts of conponent rows, Y-di regél onal bH&@.@%& ﬂ
conponent rows, counts of accommdat ed . \/\ﬂ 5‘7’:1
PCT/ JP97/ 00140
CLAIMS
1. A component electronic catalog including a

storage medium (12) sforing:
image data (IM} of various kinds of components; and
5 component text data (B) necessary for mounting of
the components which includes shapes and dimensions of
the components in a manner to be read out.
2. A component electronic catalog according to
claim 1, wherein the component text data (B) includes
10 packing forms and colors of the components.
3. A cémponent electronic catalog according to
claim 1, wherein the component text data (B) comprises a
component master file (B;) including data of names of the
componehts; a component appearance file (B,,) .inclu'ding
15 data of the shapes and dimensions of the components; and

-

a packaging fn.le (Bn) J.nclud:mg data of package forms of

-

the components.
4. A component ‘electronic catalog according to
claim 3, wherein the component appearance file (Byq)
20 comprises: a component shape file (ﬁz) including data of
the shapes :and dimensions; of the coinpbnents,— a component
special shape £file (B;) including data of special.
features of the components; a component characteristic
master file (B,) including data of names and packaged

25 color codes of the components; and a component polarity

——
\‘
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conponents, tape wi dths, tape feed pitches, taping di rections/feed
directions, etc. \Dar_am ents of the conponent polarity

file B6 are conpone presenceTabsence of pol arities, 5
polarity nwoemzmseups, polew ﬂ’ size 1, larity
Hm rcraperood 2\

mar k shape size 2, polarity polarit

coordi nates, polarity mark angl es, ghts tric
conponents, etc. Data contents of

Blerr] are 10 conponent nanes, packed counts

Her ei nbel ow are shown sone exarrpl es onent ki nd codes
set corresponding to kinds of mfénents In the
followi ng, are called chip conponents 15 el ectroni c conmponents to be
nounted on the dilleace(By) thmicluding BEALY, o2 J-bherNOMY, n%g registors
or the Ilike. Are cal | ed axial conponents corrpon avi ng 1 eads
to be [ W@Fﬁ@ée/ﬂ?m of pblabitbearst thy compoficht£aldng the

conmponent s i nserteﬁ i n §| dew sel y directed state such
aging file (B,,) comprises a packing form file (B)

including data of packing form codes and packing form

5 kind codes of the components and a reel data file (B,)
including data of names and packed counts of the
components )

.. 5. A component electronic catalog according to
claim 1, wherein the storage medium is detachable from a

10 reading device for reading out stored contents of the
medium from the medium.

N A component electronic catalog accoxrding to
claim 5, wherein the data stored in the storage medium
are transmitted to an othef device or vice versa by

15 communication.
P . IRgtE: I A

. 7. A storage med:.um for storing data for access by
an application program being executed on a .data
processing system, . comprising:

a data structure stored in the medium as component

20 electronic catalog, the data structure including

| information res:.dent in a text data file used by the
application program and including:

image data (IM) of various kinds of components

and;

This Sheet Has Been Re laced




20 as resistors or the L On the other hand, are called
radi al conponents conponents havi ng | eads be inserted into the

hol es of the board. The radi jl"ﬂ,ﬂm for instance,
al um num el ewblqugy c capaci 'm ,i i nserted i nreT/SROMVOBIMON Sel y

directed state. ®Ki hd 'co chi p conponents are:

WD 97/ 27554 HOGTLO

35 ' | sol ator: ATC Di el ect r| CTIRISI SHIFET HBPPBEEN

Al umi num el ectrol ytic capacitor: CAPALR Oyl i RBPLARERchi p
capaci tor: CAPSYL 5 -Fi | m capaci t orgs CAPPULHF CC. CC

component text data (B) necessary for mounting
of the components which includes shapes and dimensions of
the components in a manner to be read out.

8. A storage medium according to claim 7, wherein

5 the compcnent text data (B) includes packing forms and
colors of the components. .

9. A storage medium according to claim 7, wherein

tl'_xe component text data (B) comprises a component mééter

f__ile (B;) including data of names of the components; a

10 component appearance file (B,,) iﬁcluding data of the

shapes and dimensions of the components; and a packaéirig

file (B,;) including data of package forms of the
c_oﬁtponents . ”

10. A storage medium according to claim 9, wherein

15 the component appearance file {(B,q) ccm.lprises:"-' a
R : component shape file (ﬁz) 'inclu-di};g.%‘data of the shapes

and dimensions of the components; a component special

- shape file (B;) including data of special features of the
components; a component characteristic master file (B,)

20 including data of némes and packaged color codes of the
components; and a component polarity file (Bg) including

names of the components and presence/absence of

polarities of 'the components, and the packaging file

(B,,) comprises a packing form file (Bg) including data

25 of packing form codes and packing form kind codes of the

This Sheet Has Been Re ’i
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Connect or: OCNT M ni diode: DIMNI New m ni power
di ode: DI NM H PW 10 S m ni_di oder—DBHSM-NI Mul ti pl exer:

EZFA Recei vi ng f| ﬁ @mr‘m”“ F| lter: FLT
Noi se filt ey, 15 I ni power
QST om N PP Pt Mni 1CE | fiF- -

LC filter: LCFLT 20 NL filter: NLFLT Crystal filter:

QT ) Ki nd codes of axial/radial/ju !
are: R-beads core: R-BC 25 R- capalc THis SHEETOARS BEEN
REPLACED
58

components and a reel data file (B;) including data of

names and packed counts of the components.

This Sheet Has Been R

R



WD 97/ 27554 PCT/ JP97/ 00140

36 R-three-term nal capacitor: R-CAP3 A- beads core:
A-BC : Junper wre: J-JUWVPER : Exanpl es of shape
codes set corVOIpRa™&# ng to 5 ki nds of conponents will peripdicenscd
bel ow. Her ei nbel ow, the unit of size in codes is

uni formed for every kind of conponents, set by two digits of the
actual size, for instance, 301515 when the conponent has a 3mm

l ength, a l.5mmw dth and a 1.5mm 10 ’Fi ght, and 201303 when i he
conponent has a 20mm | engt h, a 15./ mm wi dth and a 3. 5mm hei ght.

Anong the chip conponents: o
m m
S b
P
3
> 0
o —
<3E.
<zOZ
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o205
=aod
= .o 2
20250
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- PACKING FORM
- COLOR--*

- SHAPE/SIZE
IMAGE DATA

CAD DATA
COMPONENT DATA



power

dIQ:000'06
O OWS 00006
di@:000°08}
D OINS 100006
d1Q:000°0
diQ ‘00006
di ‘00006
O GINS:000°0
O GNS 100008}
B14:000°0
B14 100006
Bi4:000°0
Bi4:0000
B14:000'06
614 :000'06
614 :0000
B14:000°0
B14:000°0
B14:000'0
o4 :ajfuy

(length

New m ni

Dielectric
Al um num el ectrol ytic
(shagg ki nd 5+conponents kind 2+L+| ead
W0 97Pb7554

(ALC+shape synbol
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4833FC13
CC014B101008

15

chip capacitor:
Fi | m capacitor:
CC

| +hei ght 2)

Cylindri cal
2)

20
(CC+pi n count 3+B+l ength 2+wi.dth 2+hei ght 2)

di ode:
count

| +hei ght 2)

ATCB57 (ATC+shape synbol
ALCB57

BPPB45 ( BPP+shape ki nd 1+hei ght 2)

capaci tor:
NM NI PWDI L315

25

1+hei ght 2) WO9727554
PCT/ JP97/ 00140

(di ameter 2+l ength 2+C)
2+wi dt h -2+FC+hei ght

| sol at or:

filter:
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For the axial/radial/junper conponents: Beads core: 2545RBC28

(length 2+w dt h 2+RBC+hei ght 2) Capacitor: 4532CAP32 (length
2+wi dt h 2+CAP+hei ght 2) ' Three-term nal capacitor: 1207CAPCN15

5 WO 97127554 (length 2+wi dt h 2+CAPCN+hei ght 2)pcT/ape7/00140

Packi ng form codes are as foll ows: Paper tape (paper, adhesive
paper): .P0804000 (the first digit Pis a kind code of papers which
beconmes N in t he case of adhesive papers. The second two digits
08 10 i ndi cates a tape width of 8nd&hd the succeeding two

digits 04 indi cf@@ape feed pitch of 4nm The next two digits
00 is a system I eSer'Vay . @W—‘ ol il . shows an angl e of
Oferr].) a‘#A%(F e g’gﬁ@@ﬁ?‘?@ 0 when the angle is Oferr], 1
15 when the angl e STARIGHEAPER-BLQBKEN the angle is 180[err], and 3

when the angle is 360 . ; ape: E0804081 (the first
MARER Metsusily Eleciohis Soagopien

digit Eis a kind 6 e I'ndi cates a tape width
of 8mm and t h&/GR Mﬂb two digits 04 indicates a tape feed
CREATE:85/12/15;
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;
=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;
HE=TOTAL WIDTH;
HD=TOTAL LENGTH:
END-PACKAGE-SYMBOL;
START-TAPING-SYMBOL;
=TAPE WIDTH;
P1=TAPE FEED PITCH;
t=EMBOSS DEPTH
ROTATE=TAPING DIRECTION (ANGLE);
TOTAL=COUNT OF STORED COMPONENTS:;
END-TAPING-SYMBOL;



20 pitch of 4mm Further, the comng two digits 08 shows an

enboss depth. The last digit 1 is the angle code of 90[err] as.
-menti oned above.) Matrix tray: T1020001 (the first digit Tis a
ki nd Wopa275%he second two digits 10 is a count of r@(gqm.gmbm 25
Y direction, the next two digits 20 is a count of rows in
97/ 27554 - PCT/ JP7/ 00140
38 the X direction, and the next two digits 00 is a
‘sequenti al nunber assigned under the managenent of the oper at or
when the tray pitch is differ © The 144t digit 1 is the angle
code.) 5 Stick: S08 002@ S8R Figt Sis a kind code, the
following four digits OOH)"P%a s@waemt%n ~—and
% & 8 -
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the last digit 2 is the angle code.) Bul k: BO0003 (the first

digit Bis a kind code, the four digits 0000 indicates a system
reservation, and the 10 |l ast digit 3 is the angle code.)
As cut | eads woewzmssd ed nanes of conponents havi ng pensim7ooiio
Codes f-or the cut |eads are not specifically defined in the
first enbodinent, and sel ected and registered corresponding to
t he conponents 15 concerned. The cut | ead code may be set freely so
| ong as it has 20 or fewer characters. However, the conponent
with the cutting nunber of O is t to ba @UT0000. Because
of a small anount of data rel ate@to 5 <l ectrode shapes, el ectrodes
are classified sinply as: 20 = tntegfal type: 1 Qull wng
type: 2 J lead type: & 5 J4lat ol ead type: 4
Separated type: 5 25 Irés«g,;%’on typ&® 6
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39 Butt lead type: 7 Vol une type: 8
The shape nanes of electrodes are input for recordi ng through a
keyboard. |t ZWRERMYt matter if the 5 shape nanes ar ePCTAIROV/00LN0
Chi nese characters. A case where the storage medium 12
storing -the conponent text data B and image data IMis subjected
to screen search and utilized will be described bel ow. A
flow chart of Fig. 11 shows search procedyres in the 10 first-
enbodi nment . Wien the daf a31processor 3 is started in a read
node to read out the conponent %@troni c catalog, a
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search guide screen appears on the display 13, sequentially

show ng guides for the search according to 15 predet erm ned search
procedures. Data of the conponent master file B[err] are shown as
the first scre@¥RB5be searched. A required one anpggsbdroiapst er
itens rel ated to the conponent displayed on the screen is selected
by .. moving the cursor. Term nation of the selection is input 20
t hrough an OK key on the screen, whereby the display screen is
changed and | ess significant data related_ to the selected itemare
shown t her eon. Supposingnfﬁbt the selected master itemis
a conponent cl assification code, conponent itens in a rough 25
classification group of conponents are displayed on the WO
97/ 27554 PCT/ JP97/ 00140
40
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screen as the less significant screen. In response to t he OK key

operation after the selection, the screen is changed to a still

| ess significant screen based on the selection. As a result,

rough cl assi wiooaR?ss dat a of 5 sem conductors, i.e., PChIRITbOI4D Of
transi stors, diodes, and optical sem conductor el enents, and
detail ed classification data of transistors selected by the cursor
anong the rough classification, namalg det ai | ed

classification conponent itens suck” fas bi polar 10 transi stors
(PNP) ... 2SA Zﬁ'{gtg are displayed on the screen, as shown in
Fig. 12. Wien the sorfis_mved to adifferent itemlin the rough

classification data, for Hoges—tthedi spl g screen of
t he detailed cl agsilffi catpm%vgﬁ%ﬁﬁiﬁ OF tromlone rigl ofeed to 15
transistors to one relatgd DUMEBRICS, CHARACTERS, ETCdidon sdl ection of a
rectifier diode in the detailed classification ddqta, tlhe whol e

screen i s changed 1o FIGUREDATAAOFIPICTURES ! ec:éM di ode, and an
explanatory screen of Figy. 113 is di FtpEsMeEpe.an item

IMAGE DATA FILE

N |

COMPONENT MASTER FILE {1

COMPONENT SHAPE FILE 4~} B2
-
ot

_ | __B
COMPONENT SPECIAL ||| B,
SHAPE FILE
COMPONENT CHARACTERISTIC B
MASTER FILE _ "%
PACKING FILE H~1Bs

COMPONENT POLARITY FILE H~—}Bs

REEL INFORMATION FILE $~—+B7
TEXT DATA FILE

- DATA READING-PROCESSING || 154

PROGRAM

DATA FORMING-PROCESSING || 451
PROGRAM




20 for explanation is selected. |If the screen is returned to

the search screen, a final selection screen of Fig. 14 S
di spl ayed. At this occasion, if a rectifier diode (code
MA75WA) as t h&/QHR@#pHe, neeting the need is selected, in 2%cTarymoler
wor ds, one el ectronic conponent is selected, basic WO 97/ 27554
PCT/ JP97/-00140 41 dat a of
various kinds related to the selected electronic conmponent are
i ndicated on the screen as in Fig. 15. 9./31 Thi s conpl etes operations
at steps #1-#3 in the flow i~ :
Thereafter, a screen to be displa/;g_next_is = sel ecte *?ﬁ§_
screen of Fig. 15 which results fr stTeT= E'\ 52 )
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operation in step #3, in accordance with an aimto obtain

conponent data for selecting a conponent satisfying the need or
form ng the nounting position data A of the 10 sel ect ed conmponent or
the like. F@®0%9RW8le, an outline view, a recomeRCEIPY7ROEP a 't ape
shape, etc. is selected. An operation at step #4 is finished here.
In selecting the outline view through the operation at step #4, the
i mage data | M corresponding to 15 t he outward shape of the sel ected

el ectroni ¢ conponent, and the corffef®nt text data B corresponding to
the size 9151I ected el ectronic conponent are read out from
the storage nedi um and synt hesi zed at step #5, thereby to obtain

a screen display as shown in Fig. QﬁiUT IdIBM'WENPe ?Sggfregn?icsgg%gngﬂt and
A%E% 2}

outline view E with dinension lin

a conponent f ﬁEﬁTOf 3 '%@orr onding to the
dimensionlinm Ehe safre t$RNDI anjout put of size is

selected on t di sﬂfl ay Screen, 1ne conponent text data F can be

output 25 *PROP&Gere.
P NAME SEARCH AT
COMMAND #2
- ELECTRIC SEARCH _PART

CHARACTERISTIC

IS ONE
COMPONENT
SELECTED?

g -

EXTRACT ONE
COMPONENT, OUTPUT
DESIGNATED ITEM DATA
OF COMPONENT
FALLING UNDER MANY
COMPONENT'S SEARCH
CONDITIONS AS
COMPONENT TEXT
DATA ACCORDING TO
IDES!GNATED FORM

#4 ~WHICH
DATA IS TO BE
DISPLAYED?

COMPONENT ~ COMPONENT
#5| INFORMATION . INFORMATION
IMAGE DATA - | | TEXT DATA SYNTHESIZE
. : N IMAGE DATA
ND TEXT
LTS NP
COMPONENT RECOMMENDED
----- e = e 2 - ———— = s ] e = — — — . S—— -——-—-—z—
APPLY TO
MOUNTING
FIELDS
GENERATE
COMPONENT GENERATE - GENERATE

LlB(RESO-'GNITION INSPECTION DATA SUPPLY LIB #7
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42 Wien a land view is selected through the

operation at step #4, the inage data | M corresponding to the | and
shape of t hewa#78285¢d el ectroni ¢ conponent and ' t h@CTHRTORHAL t ext
data B corresponding to the | and size 5 of the selected electronic
conponent are read out from the storage nedium 12 and synt hesi zed
at step #5, thereby to obtain a screen display as indicated in Fig.
17. The screen sinul taneously disfsrys.an outline view Gwth

di mension |ines Or—_"~_—_———_-_-____——"“~°‘Iext Udt a
di nensi ons corresa gring to the dinension lines on the screen.
an out put of S|zel el ected on the screen, t he above .conpon
text data M can b¢ put ot herwhere. '

|

hVd
7]
-1
KLY oy
d 2 3¢ o ¢O
RRBZR22253E
2l - - - « e D e . .
g..-. ..'%-l.
(—)"""‘“'CTJ"'
&--....g.%...
U)---.n- - - ®» e
m;‘;‘--u.o’\ « n a
SET: o EhF - .
OEz: LEiGEd: - o
N 2283 -3zR: Z
4 =Sico . SRERR - [ S
= I F A 1 = #
= HlonLrau 22 ==
<( m__m<v\-—ww;...
S TIHhT<<ZTER - ¢ -
ey mmazggppg'°'
2 FE O 20 |
C o <KX & ﬁw
) 555__.CD:3_:52‘ . >
8 BenIssEizios ||
<> o oQa
& ESESEfa:E“L§§L>hJSEhSQ
&
CV g = 5
= o 2
~ |18 =l 2
A=) 2l =
72| gm Ll ¢y
u. x =y O\
S Ole) _JE
T L) < L
= ggaaUJcﬁE
753 zQ;m
249 a_
[rw} Q%
= |
— i




When a taping size is selected through the _ operation at step #4,
the inmage data | M corresponding to 15 the tapi ng shape of the selected
el ectroni c conponent and t he. conponent text data B related to the
tapi ng size oW09727554 the sel ected el ectronic conponent ar ®@crapsineiad from
t he storage nedium 12 and synt hesi zed, which is displayed on .

the screen as shown in Fig. 18. Aformview!l of a 20 - taping with
tapi ng di nmension |ines and a conmponent text data J of di nensions
corresponding to the dinension Ilnes 1231 are displ ayed on the screen.
After the nounti ng=paSiiteon-—datalenr pbatap ey atley L ce—f-oi ==GAD
or the like, varid @ nds of 25 nmounti ng data C shown at step “#6[lcan
be automatically w WO 97/ 27554
PCT/ JP97/ 00140 -
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FSM[____ }
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VCima\ [

IRRM(max)

Fig.13
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43 generated by the data processor 3 fromthe nounting

position data A and the conponent text data B stored in t he storage
medi um 12. Wien a reel size is selected on the screen of

5 Fi g. 15VOPHWSs4rage data | M and conponent text data B sérseormoi4o

reel of the selected el ectronic conponent are read out fromthe

st orage -nedi um 12 and conbined to obtain a screen di splay as shown
in Fig. 19. The screen shows a drawing K of the reel and a
conponent text data L 10 correspondigygit o the dinension lines in the
drawi ng K. n - T e—TTO o e i ot e Cet o oo Poe =
proceeds at the nnl- g apparatus 4 in accordance with the
generated nounti ng|ggditid, it may happen that sone of the electrpnic
conponents are { :E ted to need 15 mai nt enance or are

i conponents, which bri ngs about the necessilty

producti on- suspendy

of replacing the cigaonents wi th other electronic conponents. f
t he conpany | acks (<] T EPT SjQgar OTTPOTTE ; BT CHaTge ooy &1 ol

conpati bl e > ' ry u
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el ectroni c conponents of other conpani es may be enployed 20 In sone

cases. Therefore, it is preferred to store and nmanage

data of repl acenent conponents corresponding to the conponent s
requiring nmai Woomarsse  or bei ng suspended their pr odyeirlpitooispd al so
data of conpati bl e conponents of WO 97/ 27554

PCT/ JP97/.00140 44 ot her
conpanies in a case where the replacenent conponents are not
avai | abl e. _ In the firgt qqenbodinent of the present

i nventi on, C ONpEFEETve——thtto———uf————t018 t=Ea=e:
naintained/product‘; $uspended conponent s and repl acene

”'.':r* it | bl e conponent s of

conmponent s and of
b= o

MATSWA

REEL SIZE | CIRCUIT DIAGRAM

PRODUCT SEARCH

REMARKS

—25~185 | *C [MAXIMUM SURROUNDING TEMPERATURE

DIODE GAPACITY CD IS LITTLE DEPENDENT ON VOLTAGE.
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ot her conpanies are simlarly stored as the conponent text data B,
to be searched whil e displayed on screens as shown in Figs. 20 and
21. 10 I f the conponent text data B are designed to
i ncl ude dat ay@dmgresaponent shapes, electric capacities, PCT/IP97/00140
characteristics, characteristics of nounting apparatuses, pl ane
graphs,.. replacenent conponents, conpati bl e conponent s of
ot her conpani es, and conponent costs, it 15 can be automatically
performed at the formng time of the 45,31 nounting data C to detect
the presence/ abgeget——tt———————ratereronces—or—ot acCHt—Ct1 BFFOTETT F5] when
nmounted to the board and determ ne necessary insul ation distanfces
based on dat aff@[ CONMPRIENT Snapes, erectr capaci tiegalailipd 20
characteristics t [ﬁ“ ow chart—of—frg—tT,—Whereny T ey
necessary m ninmu Taaal t interval is set . automatical ly Al t he
[

NEe-SMrrrrErrrrrrrrrrErys

opti mum r ecomren gs“ﬁi Ape for the el ectroni c conponent set
automati cal | y. i A data groupi ng-processing for dete i ng
the 25 mount ofi df and arrangenent to nount electronig
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45 conponents nore qui ckly can be executed as well if data
of characteristics of nmounting apparatuses and pl ane graphs are
utilized. WO 97127554 Further, when data of repl acenercropymoment s,
5 conpati bl e conponents of other conpanies, and costs are
I ncl uded, data processing to select and nount conponents of the
| owest cost is achieved. In addition, if the repl acenent
conponents or conpati bl e conponents ar €46./31 different from ori-gi nal
COITpOI’lentS in ‘--—:-—‘—-——-—-——-—-------——-———:-:———2——-’—;--‘-;;-;---~---——-——-..—---—-_—--._.___g;.._.__.:... zed
as i nproper O 3G Pe—t-ha — e .,
woul d be . avoi d such a di sadvantage, a process fieH
rewiting i nspefilon _df | form ng i nspection prograns
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along with the nmounting data can be automatically 15 execut ed.

I f the conponent text data B includes codes representing shape
features, e.g., a state t hat connection bunps at the | ower
face of the wmymnsat are projected, etc., the nourdgTnwgeimeight s,
the pressing 20 anounts, or the pressing pressures when the conponent
S .. nmounted to the board according to the nounting data
form ng program can be automatically determ ned. If the
conponent text data B includes as 17/@3|ner|cal val ue data, shapes
and di nensi ons [FEETASTET—SOHPORERtS — — GO OF Ot ——Hoe, "F:ﬂ
reflectivities, e Ao-3 554 . Py
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presence/ absence and states of |eads and cut | eads, pol arity marks,

printed characters on the conponents such . as 1005CR, 10[err] or the
| i ke, col or codes, surface roughness, and surface materials, it can
be aut omati c@dg 927559 determ ned fromthe shape and di mgisaypeicesde t he
conponent whet her the conponent is to be recognized at the nounting
time by.a reflection nethod or by a transm ssion nethod. Mor e
specifically, although a |arge-size conponent is easy to correctly
recogni ze because it is reflected 10 clearly even by the transm ssion
met hod, a snmall-size nent! it Lssiqn
met hod because REL e shadow of a nozzle sucking the small cepdnent
S refl gel®|qd, i ng tHdAecoghi-ition—of—the—sral He
conponent excepl E shape thereof. Not only the 15 oyt qrr
shape, but | eadH e o surface of the small conponerjt fcan be
recogni zed in t| rg i nmet hod, and noreover it does rjot
obstruct the ref all nle if a nozzl e of a |arge digpetler] is
used to nount t sl conponent . Therefore, the Wt arsif ssion
method is &=
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20 enployed for Jlarge electronic conponents, while the

reflection nethod Is used for small electronic conponents,
thereby to prevent inspection failures. The ampunt and the
type of ill ugigw@hhap |1 ght for recogni zi ng the conpeRapdmofsen be
automatical ly 5 changed fromthe data of colors and hue,
reflectivities, WO 97/ 27554

PCT/ JP97/ 00140 _ 47 surface
roughness, and surface materials. A.ﬂi}é{ﬂ surface has a high

| um nance and t hg 2 ; ot Ot -;iing
light if an inte If the surface §f the
conmponent is 5|~ t he conponent cannot be recogni zed with aljweak

light. The kind lan
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changed optinumly in accordance with the surface state of t he

conponent . The nmounting direction of the conponent is 10
confirmed and corrected fromthe presence/ absence and st ates of

| eads and cuwdemdsssand pol arity marks. Besi des, t he1Wpotindoidod
conponent is confirmed fromthe printed characters and col or code,
etc. on.the conponent. | nproper conponents are thus automatically
refrained from 15 bei ng nount ed. | f the conponent
text data B includes data of a é)& é@llty of packing forns-

acceptable in co o e o e e R iaacaane aacan s oo oo o TG
Is to be forned, avai |l abl e supply nethods or supply nethods ki ng
the 20 nount ycl e shortest can be automatically determ ned

I n accordance wit :ﬁﬁ nodel or capability of a conponent f eed
mechani smfromth lyrality of packing formdata, e.g., tapimpgs,

trays, st ocks the like and characteristic data of

nount i ng appar at u§es.
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WO 97/ 27554 - PCT/ JP97/ 00140

48 When each conponent feed cassette for every
kind of electronic conponents |oaded in the nounting appar at us has
a nenory for womnagssent of the cassette and CONPONepEr¥dndis
menory can be used, if shape codes 5 I ndi-cating dinensions,
colors, --and polarities of conponents and feed codes of packing
fornms, feed pitches, and feeding directions, etc. are witten in
t he menory, whet her the conponentﬁﬁnd t he cassette correspond to
each ot her can be detected when&#@conponent is set to the 10
cassette, thereby to prevent erroneous setting. When the
whole data of various Kkinds of elecironi c conponents stored in
the nmenory of each conmponent feed. fassetfe are read out at the
control ‘
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system of the nounting apparatus |oading the cassette, 15 t he
conponent nounting data C covering the read all conponents can
be 'generated in accordance wth the nounting data formng
program fed gyémessgontrol system and the conponerdcr$doid
mounted- with the use of the mounting data C. A special control
systemor data file 20 Is elimnated by the above manner.

I f the conponent text data B includes shape data such as data of

| engt hs, wi dths, and hei ghts of z?monents, t he vol unes or weights
of conponents can be cal culated fromthe shape data, nozzles and
chucks for 25 leggthe conponents can be sel ected based on the
WD 97/ 27554 . PCT/ JP97/ 00140

49
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obt ai ned data of the volunes or weights, the noving speed of the

head equi pped with the nozzl es and chucks can be set, the noving
speed of the table, particularly the accel eration of the table can
be set, and weyg704%884 ki nds 5 of allowances can be set pgirlypor00140
automati cal |l y. Further, if package col or codes, conponent
shapes, .recommended | and shapes of conponents, surface mat eri al s of
conponents, surface ref lectivities thereof (ref lectivities for
every portion of the component if 10 é@flectivities are different at
bot h end portions-.eﬁ:k—ﬁe:.._—_:_e:eaga&éd aRt—a—tenitalt—gorion—at—t
conponent), b larity marks, printed characters or col or codes |pn
t he surfa qf conponents, etc. are included in the
conponent text dafjafB} the inspection programfor 15 I nspecting
nount ed vari ous cqnponent s can be automatical ly gener g ed
correspondingly tp ¢onponents of t he nounting dat a.
It becomes conseqljentlly unnecessary to sel ect and set electror]c
conponents neetinfy thg needs, 20 different fromwhen the nounting| data
are formed. Kind L
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of conponents and inspection data for every kind are obt ai ned by

sinmul ati ng the conponent nounting dat a. When the
conponent text data B includes conponent shapes, especially,
lengths, w d 25 hei ghts and, infornmation of bgpghsooegpd data
requi red for%a%msﬁﬂ WO 97/ 27554

PCT/ JP97/.00140 ' 50 vi sual

i nspection can be automatically set in the i nspection program based
on the conmponent text data B. When the conponent text
data B includes enper q < edr®iterigtices —of —all the

el ectronic 5 confy ts to be nmounted to the sane board, a pfocess to
set tenperature condit EI-. at the nounting tine can be

automatically carried § ::hy t he conponent nounting data
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form ng program

That i

S,

specifically,

el ectroni c conponents are nounted at both surfaces
heat -

the el ectronic conponents of higher

to be mount edygloysystd rst surface

board which is processed
If the el ectronic conponents of higher

nmounted to the first surface.
soldering at a high nelting

| ower heat - pr oof
bonded by
20 prevent ed t*Eﬂ

the first surface ¢
el ectroni c conpone
or the electronic ¢
damaged when nount ¢
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51 I f the conponent text data includes data as to

whet her conponents are noi sture-absorptive thereby to require
burni ng or cedglophegage, conditions how to treat tmﬂpﬁgﬁnts at
the nmounting tine can be automatically 5 set along wth the nounting
dat a. . As shown in Fig. 22, a second enbodi nent of the
present invention shown a case where automatic formation of
conponent nounting data can be achlevedzg/%- t he conponent- text
data B stored in he—gtorace—nacitmad I oo—I10-— ——thae_—copeaopept—al-aation| C

[ﬂ tnlc than the _first cenbhodinen ﬂ-

catal og by a sinpl
m-ta processor 8 installed in the mount i nit!

Specifically, thd

apparatus 4 has L1 functions of the data reading neans 1 and the{ dhta
aad
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form ng neans 2 incorporated thereinside. The data 15 r eadi ng

means 1 reads out also a machine data Mfrom a data file 21
storing characteristics of the nounting ' apparatus 4, thereby
form ng the nypgwihsagy data C with the characteri sti Cpcphpdriabiso
nounting apparatus 4 taken into consideration, with using the
nmounti ng.position data A 20 and the conponent text data B stored in
t he storage medium 12 in the same nanner as in the first
enbodi ment . , Therefore, the obtained nmounting data suit the
characteristics g he nmounting apparat 18/ 31n ot he sords._oos e
appropriate nourfj+Eg|e®f |conponents can be 25 real i zed. Si nde|t e
data readi ng megpsl2l| and the data . WD 97/ 27554 +
PCT/ JP97/ 00140 |(NEY 52
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form ng neans 2 constitute the data processor 8 of the nmount i ng

apparatus 4, no special data processor is needed’ bet ween t he CAD
device 11 form ng the nmounting position data A and the data
processor 8 WO®apIssapunti ng apparat us 5 4, thus reduaicagpbiridaunber
of devices concerned to form - the mounting data C. It is convenient-
that the nounting data C can be forned by the nounting apparatus 4
itself while including the characteristics of the nounting
apparatus 4. 10 . The conpo :n:ﬁelectronic cat al og of ‘the
pr esent Lpventlon—d.c. 1o ad-as a3 T 8raga nodium co ae g_csal oo
vari ous conpone ' s|58p*bel nounted through the screen search® g]nilar
to the conventi dpalihrt . I n addition, the electronic catal®g is
used to autonuati/ge¥y read out 15 conponents text data necegsfiry
for nmounting d t he sel ected to-be-nmounted conponents, s¢ !hat
t he NC program related to the nounting position of conppngnts,
t he . condimen library related to the recognition of
conponents, e.g./[shphpes, dinmensions, colors or the like 20 of
conponents, or e pupply library related to the
1
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supplied states of conponents such as the arrangenent of conponent s

at a conponent feed section or the like, i.e., nounti ng data for
feedi ng the conponents to the nounting apparatus and nounting the
conponent s atywgofgRget erm ned 25 mounting position by~phRBpedpunti ng
apparatus can be WO 97/ 27554
PCT/ JP97/.00140 : 53
automatically formed in the conventional autonatic data processi ng
manner. Since it is not necessary to manyally : i nput dat a -of
vari ous conponent y—fae—tori-ng =he W’u;ﬁ::&gﬁat:ari:ex—
every conponent tp* unhted the 5 plecironic catalog great 'kj: dan
reduce the | abor Rh@Sti me required in the formation of the [#
nount i ng dat a. = According to the conponent el ectronig
cat al og .
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of the present invention, in addition to the above effect, various

data can be input independently of the 10 readi ng nmeans and noreover
changed or added easily. The el ectronic catalog i s shareabl e anong
ki nds of nounyo sgrsss appar at uses. AcCpefiisdsodash t he
conponent el ectronic catal og of the present invention, in addition
to the above 15 effect, one storage nediumis utilized in conmmopn anong
many nounti ng apparatuses irrespective of the |ocation of t he
nmounting apparatuses, which is advan%aggpus and convenient to
form manage, changes . ————— ; ; e
of Japanese Applic'.' < : ' _ 26, 996
i ncl udi ng ' fi ion, clainms, dr awi ngs, and s\ ry S
i ncor por at ed herei re ence inits entirety. Al t hipugh
t he present inventi Has en fully described in conngcflion wjh
the preferred enbo nt s 5 thereof with reference to the
acconpanyi ng draw , fit ' '
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WD 97/ 27554 PCT/ JP97/ 00140

54 Is to be noted that various changes and nodifications are
apparent to those skilled in the art. Such changes and

modi fi cati onswemswsss be understood as included within the pergporofigePre of

the present invention as defined by the appended 5 claims unless they
depart t.herefrom 55 Substitute
sheet - 21 July 1998 CLAI M5 . 1. A conponent

el ectronic catalog including a 31./31 .
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st oragﬁﬁj@%ﬂmml(s’l@isémgﬁ%éf}r age nedi.um (12) stori ng'_‘.. . -1 mage

data ( var i ous conponents; and, &smourg | conponemtement €Xt _
-data  (B) including shapes - and di menZEgeof . the comtipiEne
Characterized in that the conponent text-data (B@Fﬁ%ﬁ% nklIlk:6 E‘;’ﬁ?ﬁrﬁ%ﬂé?ggﬁﬁr
data of the shapes and di nensions of the conpongnts - whi chga '@-‘?‘R‘mﬁp'

nchen r.-ing. Werner

|%r

‘data necessary for nounting conponents on 10 pehgakgle and are)ipl.-lwf-ﬂﬁee&sagtéﬁ
to mounting data (C). for i nstructing Brop@faeT AT ppar dikies. e Kifghgrar
mounti ng the - conponents, and the conponen :ﬁ::%gg,ﬁggﬁm@e @éﬁkﬁﬁ?iv%g%s&"a”
conponent master file (B[err]) including data ofsergmms of the  Dil-ing.Mark Andres
conponents; a conponent appearance file (B e?':z?‘e)' THCT UG ng © B Josenim von Opaen
nuneric data of the shapes and di nensi ons of thBeiwonponents Rechisanpeiiiteidi Ng
at |east height numeric data of the COMPONENtS; euepenn Pater@ilndd PACKADI i | €
(B[err]) including data of package forns Bfl-aldan adrponent Sabingligerei N
the data in said conmponent master file (Bugik]), said conp8ieit™
appea&ancedfi le (B[err]) and 20 in said packgga*qg g;eglgfgg;(@[erga%g{?ky
stored ready for bej essed to nount FHgedata for HRal in

-%%ﬁ&FS'E‘Es' %?9 Tidelds 8ot | g

t he nount i fgre™ for mounting the conponents. Fax 0421-36 35 35 (G3)
_ Fax 0421-32 88 631 (G
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THIS SHEET HAS BEEN “

e et

REPLACED
New Cleims 19 N
* € L ™M s *
1. A component electronic catalog including a-storage medium {12), said

storage medium (12) storing: .

image data {IM) of various kinds of components; and component text data
(B) necessary for mounting of the components which includes shapes and dimen-

~ sions of the components in a manner to be read out,

characterized in that the component text data (B) comprises a component master
file (B4) including data of names of the components; a component appearance f'i.le
(B40) including data of the shapes and dimensions of the components including at
least height data of the components; and a packaging file (B4 4) including data of
package forms of the components.

2. A.component electronic cataldg according to claim 1, wherein the compo-
nent text data (B) includes packing forms and colors of the components.
a

3. A component electronic catalog according to claim 1, wherein the compo-
nent appearance file (B4} comprises: a component shape file (B,) including data
of the shapes and dimensions of the components including at least height data of
the components; a component special shape file (Bs) including data of special -
features of the components; a component characteristic master file (B,) including

REPLACEMENT SHEET

This Sheet Has Been k]ililced 23 DEC 1997
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»

polarity fil

_presenc
said c_o
(B6),

2. A conponent ele onic. catalog. .as claimed i -~ -claim1,
characteri zed in that conponent text data (B). further .- ..
56 Sheet 21 July 1998 conprises- a eonponent

@gﬁ\ﬁ\\\\m\\\mrg;“gf“f‘ﬂgw L iR

Lhestey file (Blerr]) “ g‘é’f%g"’ﬁi)ﬁﬁéaﬁﬂsm Fol arity

25

file

sai d conponent 5 appear ance flgle (B Fsg UH<E®d i niisai d packagi ng

file (Blerr]) are “stored ready for being processed to rounting data

(© for

data of ﬁ@mﬁﬁcﬁndnrgaqkﬁaedrﬁemrm@e&ﬁééhatcegmomwts fabe HBOMPPAENT he
conponent spolarity . file (Bg) incBidingAnaovesoofethie edrapdmems cardap@isegealabssrdiendf t o

claim 10 poua%atiwmemanhsommoamhé adkadficrfile( ), |} BEMpHSSs RASALKiHY

form file (Bg) including data of packing form codes and packing form kind codes of
the components and a reel data file (B4) including data of names and packed
counts of the components. '

4, A component electronic catalog according to claim 1, wherein the storage
medium is detachable from a reading device for reading out stored contents of the
medium from the medium. '

5. A component electronic catalog according to claim 4, wherein the data
stored in the storage medium are transmitted to an other device or vice versa by
communication.

6. A storage medium for storing data for access by an application program
being executed on a data processing system, comprising:
a data structure stored in the medium as component electronic catalog, the

~ data structure mcludmg information resident in a text data file used by the applica-

tion program and mcludmg

image data (IM) of various kinds of components and;

component text data (B) necessary for mounting of the components which
includes shapes and dimensions of the components in a manner to be read out,
characterized in that the component text data (B) comprises a component master
file (B4) including data of names of the components; a component appearance file
(B4} including data of the shapes and dimensions of the components including at
least height data of the components; and a packaging file (B ) including data of
package forms of the components.

7. A storage medium according to claim 6, wherein the component text data
(B) includes packing forms and colors of the components.

8. A storage medium according to claim 6, wherein the component appear-
ance file (B44) comprises: a component shape file (B,) including data of the shapes
and dimensions of the components including at least height data of the compo-
nents; a component special shape file (B3) including data of special features of the
components; a component characteristic master file (B,) including data of names
and packaged color codes of the components; and a component polarity file (Bg)

) | REPLACEMENT SHEET
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“fornms and colors of t conponents. : 4, A!)rrponent el ectronic
catal og according to cfaim 2, wherein the corrpo nt: appearance file

QB[ erﬂ—%%e%r—l_sesﬁ_L_ conponent shape file “(B[err]) i ncl udi ng
shapes and-@8i-nensions of the con

he ent s
i ncI udnlmHﬂmﬂ En‘ ”"‘ hei ght nuneric dat =SQIRPBeRys] a conponent
speci al e (B[err]) includi ng dataélggpﬁg@@g;al tures of the
corrponents and a conponent polarity file nanes of
t he conponents and presence/ absence of pol arltles of the conponents,

andI tge p dvedtadiing chdmése of Bhe rcoponentar aﬁcefbrétsencelabsa@éd(blﬁg:oﬂa}rtmsf of thel B5)f

i ncl udi ng ; es o

t he conpor?gﬁ{pgngﬁt %i&'t pi&(a@(:r&gﬂﬁsm)fe grr ﬁ]% Jrﬂ{ﬁb%ﬁ qn&‘? names -
and packed AR Y RS ing orm A ec,so

kin dgs e °Em‘?ﬁ8ﬂ nt
el ect roni @néarapwtaé%f%)ﬁgclwn@ |datam?f names and packed COUﬂtS B?the corspdrst i t ut e
sheet - 2hedtd.y 1998
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2, wherein the conponent appearance file (B[err]) conprises: a

conponént s,_.- file (Rrprrl) i ncl uding nuneric data of the . shapes
and di mensi s WEEht s including at |east, hei ght nuneric
data of thefc onponent 5 55haracsgmst&ntssnagtemfmm1993
(B[err]) |nflud|2? g a of {ngmes and packaged color -

conponents; 255 d iﬁ@ﬁ@nt " polarity file (B anes of
t he conponentis—and priegence/ absence of pol amﬁ'ﬂﬂ”ﬂ”ﬁ"ﬁﬂtﬂﬂﬁnents
and the packaglng file[(Blerr]) @qammsi ses a patkicng tf orm

(B[err]) 16 g 4 of packing form codes and packing form ki nd
codes of the conponents and a reel data file (B[err]) |nclud|ng dat a
of nanes and packed counts of the conponents. A copponent

el ectroni c catal og accoﬁdlﬁ?ﬂﬁ9QﬁQ%rn31eCtrQPlQMeFétﬁlPHe:&Qﬁ RMEdi #m
is detachable froma reading _15 device for reading ouf stored contents
of the medi unfEpsage medippe (AY; yfpid storage medium éB%boﬁEﬂFlﬁgectronlc

catal og according to claim 6, wherein the data_stored in the storage
medi um ar e image data (IM) of various kinds of components; and
5 component text data (B) including shapes and

dimensions of the components,
characterized in that the component text-data (B) ' includes
numeric data of the shapes and dimensians of the components
which are numeric data necessary for mounting components. on
10 boards and are processed to mounting data (C) for
| instructing a mounting apparatus (4) for mounting the
components, and‘ the componént tekt data (B) comprise.s a
component mas#er file.(Bl) including data of names of the
components; a coﬁponent appearance file (B,;) including
15 numeric data of the shapes and dlmen51ons of the components
including at least height numeric data of the components,
and a packaging file (B,,) including data of package forms
of the components, wherein the data in said component
master file (B,;), aaid compoﬁent appearance file (B;,,) and
20 in said packaging file (B,;) are stored ready for being
processed to mounting data (C) for instructing the mounting
apparatus (4) for mounting the components.
2. 'A. component electronic catalog as claimed in
claim 1, |

25 characterized in that the component text data (B} further



transmtted to an other __device or vice versa by 20

conmuni‘cati on. T TR (st or age medi um for storing data for access
by . an a H‘ACJKF&‘ ‘-’“‘f bei ng executed on a data processing :

Q

system conpri dat a spBuCt ur eSulistitate siedthe2 Meilily oD
conponent 25 eI Qc} Johi ©98 datlal og, the data structure including
58 Substitpute sheet - 21 Jully 1998 I nformation resident in a
text data filejused by the .} application program and incl udi ng:

i mage data (1 M_of various—kindsl of corrponents and; conponent
text data (B) including shag and_ 5 di nensj ons of the conponents,
char act eri zeSPPRr{ A8E @hgompone EoHﬁéﬁEﬁFYté%ﬁedé@a)(B?c;HéFﬁﬂe§aﬂﬂﬁePfc

data of the shapes and di nmensi ons of the conponents which are nuneric
dat a the components and presence/absence of polarities of the

components, and the data in said component maste;jflle (Bﬂ,-
said component polarity file (Bg) » said component
] appearance file (B;,;) and in said packaging file (B,;) are
stored ready for being processed .to mounting data (C) for
instructing the mounting apparatus (4) for mognting the
components. |
3. | A component electronic catalog according to claim
10 2, wherein the component text data (E) includes packing
forms and colors of the components.
‘4. A componeht électroniq catalog:accordihg'to claim
2, wherein tﬁe compénent appearance file (B,) Eomprises: a
component shape file (B,) including numeric data of the
15 shapes and dimensions of the components including at léast
height numeric data of the components; a component special
shape file (B;) including data of special features of the
components; and a component polarity file (By;) including
names of Ehe ;omponeﬁts and presence/absence of polarities
20 of the components, and the packaging file (B,;) comprises a
packing form file.(Bs) including data of-packing form codes
and packing form kind codes of the components and a reel
data file (B,) including data of names and packed counts of

the components.

25 5. A component electronic catalog according to claim

R O




necessary for npun ents on boards and are

processed to nn;ﬁ?ﬁngﬁﬁfh.({ahﬂ

n

unerically

r instructing 10 a nounting apparatus

(4) for nountinp the-conponents, [and t he conponent. text data (B)
conpri ses a cowao1e t I fileggBlerr] 'gﬁ&% ingefagﬁ Shiynposg of
t he conponents; | a ré:Srr‘?-ﬁ-oﬁ"r'ﬁénent appear ance %?*e %ferr |nclud|ng
data of the |} shapes and._idinensi ons of the conponents including at

| east 15 heibht data of the c

i ncl udi ng data &f- t he conponents.

onents; and a packaging file (B[err])
9.

A storage

medi um according to claim@8, wherein t he conponent text data (B)

i ncl udes packi nghevein &bh¢ componegitorappgararce ofibbeckBg) cROPrises: 0.

A storage nedium according to claim8, wherein t he conponent

appear ance fcompéBpaLr |shamapfides: (By)coipohvding numehibpe diitihe ¢ B[ dhel )

I ncludi ng nuneric data of the shapes and di nensi ons of the conponents

i ncl udi ng atshapes hadgltimensionsumdf i thelatampénehbscanpdnding; ak dessdinent

speci al

t he

10

15

20

25

shape 25 file (B3) including data of special features

height numeric data of the components; a component
characteristic master file (B,) including data of names and
packaged color codes of the cogponents; and a component
polarity file (Bq) _including names of the components and
presence/absence of polarities of the components, and the
packaging file (B,;}] comprises a packing form file (B;)
including data of packing form codes and packing form kind
codes of the components and a reel data file (B7) 1nclud1ng
data of names and packed counts of the components.

6. A component electronic catalog according té'claiﬁ
2, wherein the storage medium is detachable from a reading
device for reading out stored contents of the medium from
the medium.

7. A component .electronic catalog according to claim
6, wherein the data stored in the storage medium are
transmitted to . an other device or vice ﬁersa by
communication.

8. A storage medium for storing data for access by
an application program being executed on a data proceséing
system, comprising:

a data structure stored in the medium as component

electronic catalog, the data structure including

DA




59 Substitute sheet - 21 July 1998 conponents; a conponent

characteristic T S8k | ) I ncl udi ng data of nanes and
packaged col or fg@gﬁ“ (\?E‘%i conponents; and a conponent polarity file
(Bl[err]) including names ¢f |t he comggonent ssagg{,tg{@gﬁggpl 29sNGe1 998
polarities 5 d $, and the packaging file (B [errﬁ
conprises a e (B[err]) including data of packing form
codes and |pa N codes of the conponents and a reel

data file (B[erir]) _including data of nanes and packed counts of t he

conponent s. ,
information resident in a text data file used by the

application program and including:.
image data (IM) .of various kinds of compone___ntis and;
component text data (B) including- shapes and
5 dimensions of the components, characterized in that the
component text data (B) includes___qumeric data of the shapes
and dimensions of the components which are numeric data
necessary' for mounting the components on boards and are
numerically processed to mounting data (C) for instructing
10 a mounting apparatus (4) for mounting the components, and .
the component. text daté (B) comprises a component master
f_ile (B,) including data of hames of the componérits; a
component appearance file (By) includiné' data'_ of the
shapes and dimensions of the components including at l_east
15 height data of the components; and a packaging file .(-Bu)
including data of package forms of the components.

S. A.storage medium according to claim 8, whereiq
the component text data (B) includes packing forms and
colors of the cofnponents. | . |

20 10. A storage medium according to c¢laim 8, wherein
the component appearance file (B,,) comprises: a component
shape file (B;) including numeric data of the shapes and
dimensions of the components including at least height
numeric data of the components; a component special shape

25 file (B;) including data of special features of the

I (-
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components; a component characteristic master file (B,)
including data of names and packaged color codes of the
components; and a component polarity file (Bs) ‘“including
names of the components and presence/absence of polarities
of the components, and the packaging file (B,;) comprises a
packing form file (B) including.’__c,lata of packing form codes
and packing form kind codes of the components and a reel
data file (B,) including data of names and packed counts of
the components.
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