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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 

l.5 There are many kinds of electronic components 

to be mounted to boards to produce various types of 

electronic circuit bpards, 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. In forming an electronic circuit board by 

mounting electronic components of various kinds to a 

board, it is necessary to select electronic components 
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that meet various kinds of needs set in the design stage 

of the electronic circuit. In mounting the various kinds 

of components on boards, it is also necessary to consider 

so as to mount the components properly and surely not to 

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 

chucks for carrying the electronic compon~l}ts, 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 the 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 c~onent mounted 

thereon, particularly, an acceleration of the board and 

various kinds of allowances, etc. r;should be taken into 
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consideration when the electronic components are mounted 

to the board. 

These various kinds of electronic components 

are packed in tapes to be automatically supplied to the 

5 mounting apparatus or contained in trays, or handled in 

the form of sticks or in bulk. This component supply 

fashion or manner including an accommodation pitch or the 

like of components, i.e. , packing forms of components 

should also be taken in mind when mounting data are to be 

10 formed. 

Meanwhile, when the electronic components are 

mounted, whethe~. or not the electronic components are 

properly selected or directed is recognized, . so that 

improper components are exchanged or the direction .of the 

15 comp_onents is corrected based on the recognition results. 

In order to acbi.eve the above .inspection, it is necessary 

to form inspection data, as the mounting data, on the 

basis of information related to the e1ectronic components 

such as shapes, surface reflectivities, colors, hue, 

20 polarity marks, printed characters, and color codes 

marked on the components, etc. 

Component catalog brochures have been used 

heretofore to form the above-described mounting data or 

inspection data so as to select electronic components of 

25 various kinds in conformity with the needs from the 
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viewpoint of the circuit design and mount the selected 

electronic components properly. Detailed and complicate 

component information are edited and recorded for every 

kind of electronic components in the brochures according 

5 to a predetermined classification method. In some cases, · 

electronic components have been actually measured with 

the use of calipers or the like to obtain necessary data. · 

It is difficult not only to actually measure · 

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

10 electronic components meeting the needs from the catalog . 

. brochures. 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 pa:r;ticular, the recent 

15 diversification of needs increases the number of kinds of 

.electronic components which are provided, enlarging· the 

amount of information data, thus hindering the optimum 

selection of components furthermore. 

For solving the issue, a so-called component 

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 the electronic catalog are read 

25 out and displayed on the screen by a special read device, 
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a personal computer or the like in accordance with 

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 shown in Fig. 23. 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. 

The above-described component electronic 

15 cat~log EC stores various kinds of data of .shapes, 

dimensions, surf ace states, characteristics, and usage, 

etc. of the electronic components as the image data to be 

displayed on the screen in the form of photographs, 

drawings, tables, and graphs, and·naturally includes data 

20 for forming the mounting data of the components as well. 

A flow chart of Fig. ?4 shows a conventionally 

practiced sequence to form the mounting data with the use 

of the electronic catalog EC. · The sequence will be 

described below. First, the electronic catalog EC is 
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loaded to a read device and the read device is started to 

read out the catalog on the screen. 

Then, a command is input through manipulation 

of a search key and setting of conditions in accordance 

5 with predetermined classification and search procedures. 

A command analysis section subsequently starts searching. 

Commands are repeatedly input until one electronic 

component is selected. 

Pig. 25 shows a display screen obtained by 

10 designating a rough classification group of transistors 

and .then searching bipolar transistors (PNP) ... 2SA, 2SB 

15 

in a detailed classification group. A cursor in the 

screen is located to point the first c~opent among 62 

components concerned. A user can search for any 

component among the 62 components by moving the cursor to 

a column of the required component. As a result of this~-· 

one electronic component is selected, thereby to detect 

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 2SA1022 on the screen of Fig. 

25 and manipulates an explanation key, image data related 
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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 

Fig. 26, a list of display items in the rough 

5 classification group selectable on the screen of Pig. 26 

is window-displayed as in Fig. 27. If an outline view is 

se~ected 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 screen as in Fig. 30. 

Meanwhile, if a reel size is selected, image data related 

15 to the reel size are shown on the screen as in Fig. 31. 

20 

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 

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 
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of the circuit design by searching the component data as 

described hereinabove and freely visually confirm various 

kinds of data of selected and to-be-mounted components 

necessary to foxm mounting data of the selected 

5 electronic components by the above search. At the same 

time, the user can freely search data correspondingly to 

a component mounting method by chucks or suction nozzles, 

or depending on whether the components are recognized or 

not or how the components are recognized, etc. 

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 like, 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, 

various sorts of data can be efficiently 

so that 

visually 

confirmed ·one by one. However, the recorded data are 

25 image data intended totally for screen display and 
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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 reguired electronic components in the search 

operation. In other words, it still takes a considerable 

amount of labor and time to form the mounting data even 

with the help of the conventional electronic catalog. 

10 DISCLOSURE OF. INVENTION 

The present invention is devised to solve the 

aforementioned inconvenience and has for its object to· 

provide a coniponent electronic catalog which not only 

works in the same manner as the conventional electronic 

15 catalog thereby achieving screen search of components, 

but realizes automatic reading of component text data and 

automatic formation of mounting data of the components 

selected through the screen search, etc. without manual 

inputting of component data. 

2 0 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 
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component text data necessary for mounting of the 

components which includes shapes and dimensions of the 

components in a manner to be read out. 

According to a second aspect of the present 

s 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. 

10 

15 

20 

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 

inc1uding data of names of the component~! a component 

appearance file including data of the shapes and 

dimensions of the components; and a packaging file 

including data of package forms of the 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 

25 packaged color codes of the components; . and a component 

·) 
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polarity file including names of the components and 

presence/absence of polarities of the components, and the 

packaging file comprises a 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 electronic 

catalog according to the first aspect, wherein the 

10 storage medium is detachable from a reading device for 

reading 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 structure stored in the medium as component 

electronic catalog,. the data structure including 

information resident in a text data file used by the 

25 application program and including: 
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image data of various kinds of components and; 

component text data necessary for mounting of 

the components which includes shapes and dimensions of 

the components in a manner to be read out. 

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 

invention, there is provided a storage medium according 

to the seventh 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 the 

components. 

According to a tenth a_spect 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 incl~ding 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 
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of the components and presence/absence of polarities of 

the components, and the packaging file comprises a 

packing form file including data of packing form codes 

and packing form kind codes of the components and a reel 

5 data file including 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 . g. , shapes, dimensions, packing f orm.s, 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 conventional 

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 
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a conventional mounting apparatus, 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 

conventional art with the use of the mounting position 

10 data and data including the component text data for every 

component to b~ mounted at each mounting position. Since 

it is eliminated.to manually input data of various kinds 

of components necessar}r for forming the U\C?U,Pting data of 

every component to be mounted, 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. lA and lB are schematic structural 

diagrams of a control system which forms a mounting data 

25 with the use of a component electronic catalog according 
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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 

5 data; 

10 

15 

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 NC program as the 

component mounting data; 

Fig. S is an example of a component library as 

the component mounting data; , 

Fig. 6 ls an examp1e of an arrangement program 

as a supply library of the component mounting data; 

Fig. 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 a storage medium as the component 

electronic catalog shown in Fig. 1; 

20 Fig. 9 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 Pig. 1; 

Fig.· 10 is an example of an operational screen 

25 manipulated to form the component mounting data; 
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Fig. 11 is a flow chart showing search 

procedures when the component electronic catalog of the 

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

Fig. 12 is a screen in the middle of the search 

s for electronic components meeting needs in accordance 

with the flow chart of Fig. 11; 

10 

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 group 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 

15 rectifier diode due to the final search displayed on the 

screen of Fig. 14; 

20 

Fig. 17 is a screen showing a land 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 

rectifier diode due to the final search displayed on the 

25 screen of Fig. 14; 
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Fig. 20 is a screen showing a rough 

classification and a detailed classification of kinds of 

to-be-maintained and production-suspended components in 

the control system of Fig. 1 forming the mounting data; 

Fig. 21 is a screen showing a list of 

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; 

20 

Fig. 24 is a flow chart of a conventional 

method for forming mounting data; 

Fig. 25 is a screen in the midd.le of the search 

for electronic components meeting needs by a rough 

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 

; . \ 

~· . l 
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transistor displayed in Fig. 25 and selectable on the 

screen of Fig. 25; 

Fig. 28 is a display screen of an outline view 

of the transistor selected on the screen of Fig. 25; 

Fig. 29 is a disp1ay screen of lands of the 

transistor selected on the screen of Fig. 25; 

Pig. 30 is a display screen of a taping size of 

the transistor selected on the screen of Fig. 2s; 
Fig. 31 is a display screen of a reel size of 

10 · the transistor a.elected 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 initiai explanatiol! _screen when a 

0 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 on the initial exp1anation 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 noted that like parts are 

designated by like reference numerals throughout the 

accompanying drawings. 
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Here, a componen:: electronic catalog, and a 

method and an apparatus for searching data of various 

kinds of components and forming of mounting data for 

selected components with the use of the component 

5 electronic catalog, according to embodiments of the 

present invention will be discussed in conjunction with 

preferred embodiments thereof. 

10 

Accor~ing to a first embodiment of the present 

invention, as shown in Fig. lA, a storage medium 

(computer readable medium) 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 farms mounting 

data for the components selected through the search. The 

15 data processor 3 has, 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. 

25 

A required number of component feed cassettes s 

storing taped COTilponents is loaded in the mounting 

apparatus 4. Every time a necessary electronic component 

is fed from the feed cassettes 5 to the mounting 
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apparatus 4, the mounting apparatus 4 checks whether or 

not the component is correct through recognition and 

measures such as correction of the component are taken if 

the component is not correct, thereby correctly and 

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 control 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 

20 

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 

correct1y and surely recognizing and mounting the 

supplied components to predetermined positions, etc. A 

mounting data c is formed based on requirements from the 

functional level of the mounting 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. 
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The data reading means 1 reads out, through 

automatic data processing, a component text data b of 

eve:r:y component to be mounted at the respective mounting 

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

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

of components and necessary for mounting of components 

which is formed hef orehand together with an image data IM 
of various kinds of components including components to be 

mounted and stored in the storage medium l.2 as the 

10 component electronic catalog, based on a position data A 
of Pig. 2 related to mounting positions of tbe components· 

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 mounting 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. 
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The mounting position data A can be formed, 

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. Alternatively, 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 data B stores therein, as shown in Fig. e, 
10 the image data ··.. IM of various kinds of components 

including components to be mounted and the component text 

data B of necessary information for mounting of 

components I e • g • r shapes I dimensions I :ga9king f Orms I 

colors and the like of components. ~oth data are stored 

15 in the storage medium 12 after being edited in accordance 

with a predetermined classification method. 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 storage medium 12 and 

the data processor 3 . It is also possible to make a 
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required screen display of various kinds of electronic 

components only.by the image data IM. 

Any storage medium or storage device other than 

a CD-ROM is utilizable as the storage medium 12, not to 

s 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 

10 add, delete, or correct data may be automatically 

performed in accordance with the mounting history by the 

mounting apparatus 4. 

In the first embodiment, the storage medium 12 

works as the component electronic catalog storing the 

15 component text data B of necessary information for 

mounting of components such as shapes, dimensions, 

packing fonns, colors, etc. of the components as well as 

the image data IM of various kinds of components 

including components to be mounted, thus realizing the 

20 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 

25 of the data of the components to be mounted in the 

,:; 
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mounting position data A preliminarily formed for each 

to-be-mounted component, and obtains the component text 

data b for every component to be mounted at each mounting 

position. Therefore, the mounting data C, i.e., the NC 

5 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 

components 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 data C for feeding and 

mounting each component to a predetermined 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 components necessary for forming the mounting 

data C of every component to be mounted, the time and 

labor for forming the mounting data are greatly reduced. 

Needless to say, the mounting data c should be 

25 formed correspondingly depending on the type or control 
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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 mounting 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 mounting 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 

20 

Therefore, the inspection data suitable for the 

components to be mounted can be obtained automatically. 

The components can be inspected more properly with the 

same amount of labor and time and consequently, accurate 

component mounting can be assured. 

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 ~torage medium 12 can be read out for every same 
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component by the reading means l in a predetermined 

search operation, fed as a video signal D to a display 13 

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. 

10 

15 

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 

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 

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 

~. 
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to form, manage, cha??-ge, or add the component text data 

B. The above connunication is carried out by wire, 

radio, telephone line, optical connnunication or any other 

method not specifically determined. 

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 .1sa and a data farming-processing program 

file 15b. The data reading-forming program file 1sa 
relates to a progra~ for reading out, by controlling the 

data reading means l, the component text data b 

corresponding . t::o the components to be mounted at the 

mounting positions from the comp9nent text data B 

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

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

which is preliminarily formed together with the image 

data IM of components including the components to be 

mounted and stored in the storage means, for example, the 

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 lSb 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 
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and mount the components to be mounted to the respective 

mounting positions from the m~unting position data A and 

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 

15 

mounting data forming appara·tus and changed, or added 

easily. The programa may be commonly used among mounting 

apparatuses 4 of the same type. 

The formation of the mounting data c will be 

discussed more specifically below. 
·\ ·l 

As representative examples of the mounting data 

C, there are described earlier the NC program indicating 

mounting positions of components, the component library 

for recognition of various electronic components, the 

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 
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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 library. The 

electronic components corresponding to the respective 

mounting positions in the position 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. 
. :;: 

Other items to be taken into consideration when 

the components are mounted are the kind of nozzles and 

chucks holding the electronic components, a moving speed 

of a mounting head with the nozzles and chucks, required 

20 fall positions of the nozzles and chucks when the 

electronic components 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 various 

25 allowances thereof. These various electronic components 
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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 

in such a state should be also taken into consideration. 

According to the present invention, this kind of data 

alike can be automatically formed as the component 

library or other mounting data C. 

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 

15 

directions of the components are correct~d,, etc. This 

inspection requires the component text data B related to 

another recognition of the electronic components, i.e. , 

shapes, surface reflectivities, colors, hue, polarity 

marks of components, printed characters or color codes on 

the components, etc., and such inspection data as 

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 can be formed 

automatically. 
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If the component text data B includes data of 

codes of package materials, surface roughness, surf ace 

shapes and the like of electronic components and, shapes, 

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 

10 

15 

powers of nozzles; the moving speed, especially 

acceleration of the board after the electronic components 

are mounted . thereto; various 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 
I 
accommodating pitch of components in 

·. ,_ .. 

push pins. the 

tapes and trays, a 

count of accommodating rows and a pitch of rows in each 

tray, the following mounting conditions can be set: the 

presence/absence of the detachment of the 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 
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components as shown in Fig. 8 is divided to a component 

master file Bi, a component shape file B2 , a component 

special shape file B3 , a component characteristic master 

file B4 , a packing form file B5 , a component polarity 

5 file B6 , a reel data file B7 , 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 Bi; a component appearance file 

10 B10 ; and a packaging file B11 • The component appearance 

file B 10 includes the component shape fi1e B2 , the 

15 

component special shape file the component 

characteristic master file B4 , and the component polarity 

file B6 • The packaging file B11 includes the packing 

form file B5 and the reel data file B7 • 
. ~ ... 

The component 

master file B1 sets component names, codes of 
•' 

manufacturer' names, classification codes, kind codes, 

shape codes, and packing form codes of components as the 

most significant (highest order) data. The master data 

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

of items are selected and displayed in accordance with a 

selection operation by the user. 

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 
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for every shape defined so as to manage the components by 

shapes in the shape codes. 

A part of these examples will be briefly 

indicated below. 

Data contents of the component shape file B2 are 

shape codes, component kind codes, presence/absence of 

J.eads, body out.er configurations LR, body edge shapes DU, 

body thicknesses, special body thicknesses, component 

heights, shape size all.owances, electrode widths, 

10 electrode lengt~s. electrode heights, etc. 

Data contents of the special shape file B3 are 

shape codes, side numbers, special electrode 

dispositions, special electrode existence positions, 

special electrode widths, special .electrode lengths, 

15 special electrode heights, special root electrode. widths, 

20 

special lead thicknesses, etc. 

Data contents of the component characteristic 

master file B4 are component names, package color codes, 

package material codes, etc. 

Data contents of the packing form file B5 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 
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components, tape widths, tape feed pitches, taping 

directions/feed directions, etc. 

Data contents of the component polarity file s 6 

are component names, presence/absence of polarities, 

5 polarity mark groups, polarity mark shape size 1, 

polarity mark shape size 2, polarity mark X coordinates, 

polarity mark Y coordinates, polarity mark angles, right­

left symmetric/asymmetric components, etc. 

Data contents of the reel data file B7 are 

10 component names, packed counts, etc. 

15 

Hereinbelow are shown some examples of 

component kind codes set corresponding to kinds of 

components. 

In the following, are called chip components 

electronic components to be mounted on the surface of the 

board, e.g. , angular 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 

25 

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. 

Kind codes of chip components are: 
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Aluminum electrolytic capacitor: CAPALR 

Cylindrical chip capacitor: CAPSYL 

Film capacitor: CAPPULM 

CC: CC 

Connector: CNT 

Mini diode: DIMINI 

New mini power diode:DINMIHIPW 

s mini diode: DISMINI 

Multiplexer: EZFA 

Receiving filter: EZFS 

Filter: FLT 

Noise filter: FLN 

Oscillation filter: FSA 

Mini power IC: ICMINIPW 

Mini IC: ICMINI 

IF module: IF 

LC filter: LCFLT 

NL filter: NLFLT 

Crystal filter: QFT 

PCT/JP97/00140 

Kind codes of axial/radial/jumper components 

are: 

R-beads core: R-BC 

R-capacitor: R-CAP 
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R-three-terminal capacitor: R-CAPJ 

A-beads core: A-BC 

Jumper wire: J-JUMPER 

PCl'/JP97/00140 

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 Jmm length, a 1.5mm width and a 1.Smm 

10 height, and 201303 when the component has a 20mm length;, 

a 13.Smm width and a 3.Snun height. 

l.5 

20 2) 

Among the chip components: 

Isolator: ATCB57 (ATC+shape symbol 1+height 2) 

Dielectric filter: BPPB45 {BPP+shape kind l+height 2) 

Aluminum electrolytic capacitor: ALCB57 

(ALC+shape symbol l+height 2) 

Cylindrical chip capacitor: 2125C 

(diameter 2+length 2+C) 

Film capacitor: 4833FC13 (length 2+width 2+FC+height 

CC: CC014B101008 

(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 1+height 2) 



5 

WO '7/27554 PCT/JP97/00140 

37 

For the axial/radial/jumper components: 

Beads core: 2545RBC28 {length 2+width 2+RBC+height 2) 

Capacitor: 4532CAP32 (length 2+width 2+CAP+height 2) 

Three-terminal capacitor: 1207CAPCN15 

(length 2+width 2+CAPCN+height 2) 

Packing :~orm codes are as follows: 

Paper tape (paper, adhesive paper): P0804000 (the 

first digit Pis_ a kind code of papers which bectJtnes Nin 

the case of adhesive papers. The second two digits 08 

10 indicates a tape width· of 8tmn and the succeeding two 

15 

digits 04 indicate_s a tape feed pitch of 4mm. - The next 

two digits 00 is a system reservation. The last digit o 

shows an angle of 0°.) 

The an~le code is O when the angle is o 0 , 1 

when the angle i~ · 90°, 2 when the angle is 180~, and- 3 
l 

when the angle is 360°. 

Embossed tape: E0804081 (the first digit E is a kind 

code. The two digits 08 indicates a tape width of Smm 

and the following two digits 04 indicates a tape feed 

20 pitch of 4mm. Further, the coming two digits OB shows an 

emboss depth. The last digit 1 is the angle code of 90° 

as mentioned above.) 

Matrix tray: Tl020001 (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 
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the X direction, and the next two digits oo is a 

sequential number as_si~ed under th~ management of the 

operator when the tray pitch is different. 

digit 1 is the angle code.) 

The last 

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: B00003 (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.) 

15 

20 

25 

As cut leads are called names of components 

having leads cut . .. Codes for the cut leads are not 

specifically defined in the first emp9diment, and 

selected and regi·stered corresponding to the components 

concerned. The cut lead ,code may b;_ set freely. so long 

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

with the cutting number of o is set to be CUTOOOO. 

Because cif a small amount of data related to 

electrode shapes, electrodes are c"iassified simply as: 

Integral type: 1 
· .. ~ ~ ·~ .~ 

Gull wing type: 2 

J lead type: 3 

Flat lead type: 4 

Separated type: 5 

Insertion type: 6 
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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 F~g. 11 shows search procedures in the 

10 first embodiment. 

15 

When the 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 showing guides for the search according to 

predetermined search procedures. Data of the component 
' -1 

master file B1 are shown as the first screen to be 

searched. A required one among the master items related 

to the component displayed on the screen is selected by 

moving the cursor. Termination of the selection is input 

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

screen is changed 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 
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screen as the less significant screen. In response to 

the OK key operation after the selection, the screen is 

changed to a still less significant screen based on the 

selection. As a result, rough classification data of 

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 rough classification, namely, detailed. 

classification component 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 

20 

transistors to one related to diodes .. . ·. -~ 

Upon selection of a rectifier diode in the 

detailed classification data, the whole screen is changed 

to a screen related to the selected diode, and an 

explanatory screen of Fig. 13 is displayed when an item 

for explana,tion 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 

MA7SWA) as the example, meeting the need is selected, in 

25 other words, one electronic component is selected, basic 
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data of various kinds related to the selected electronic 

component are indicated on the screen as in Fig. 15. 

This completes operations at steps #1-#3 in the flow 

chart of Fig. 11. 

Thereafter, a screen to be displayed next is 

selected on the screen of Fig. 15 which results from the 

operation in step fi3, in accordance with an aim to obtain 

component data for selecting a component satisfying the 

need or forming the mounting position data A of the 

10 selected component or the like. For example, an outline 

view, a recommended land, a tape shape, etc. is select~d. 

An operation at step #4 is finished here. 

15 

In selecting the outline view through the 

operation at step #4, the image data IM corresponding to 

the outward shape of the selected electronic component 
. -~ 

and the component_ text data B corresponding to the size 

of the selected electronic component are read out from 

the storage medium 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 component and a component text data F of 

dimensions corresponding to the dimension lines at the 

same time. When an output of size is selected on this 

display screen, the component text data F can be output 

25 otherwhere. 
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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 

5 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 simultaneously 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 output of size is selected on the screen, 

15 

the above component text data M can be output otherwhere. 

When a taping size is selecte?. through the 

operation at step #4, the image data IM corresponding to 

the taping shape Of the selected electronic component and 
{. 

the component text data B related to the taping size of 

the selected electronic component are read out from the 

storage medium 12 and synthesized, which 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 like, various kinds of 

25 mounting data C shown at step #6 can be automatically 
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generated by the data processor 3 from the mounting 

position data A and the component text data B stored in 

the storage medium 12. 

When a reel size is selected on the screen of 

5 Fig. 15, the image data IM and component text data B of 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 mot1nting data, it may happen that some of 

the electronic . , components are detected to need 

15 maintenance or are production-suspended components, which 
-~ 

. brings about th~ necessity of replacing the components 

with other electronic components. If the company lacks 

replacement components, interchangeable or compatible 

electronic components of other companies may be employed 

20 in some cases. 
-

Therefore, it is preferred to store and manage 

data of replacement components corresponding to the 

components requiring maintenance or being suspended their 

production, and also data of compatible components of 
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other companies in a case where the replacement 

components are not available. 

In the first embodiment of the present 

invention, comparative data of the to-be-

maintained/production-suspended components and 

replacement components and of compatible components of 

other companies are similarly stored as the component 

text data B, to be searched while displayed on screens as 

shown in Figs. 20 and 21. 

If the c(>mponent 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 

can be automatically performed at the forming time of the 

mounting data c to detect the presence/absence of 

interferences of adjacent components when mounted to the 

board and determine necessary insulation distances based 

on the data of component shapes, electric capacities, and 

20 characteristics as in the flow chart of Fig. 11, whereby 

the necessary minimum arrangement interval is set 

automatically and the optimum reconnnended land shape for 

the electronic component is set automatically .. 

A data grouping-processing for determining the 

25 mounting order and arrangement to mount electronic 
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components more quickly can be executed as well if data 

of characteristics of mounting apparatuses and plane 

graphs are utilized. 

Further, when data of replacement components, 

5 compatible components of other companies, and costs are 

included, data processing to select and mount components 

10 

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 

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 c~ be automatically 

15 executed. 
~ 

If the component text data B includes codes 

representing shape features, e .g •I 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 comi>onent is 
. . . .' ·, 

mounted ·"to' the board according to the mounting data 

forming program can be automatically determined. 

If the component text data B includes as 

numerical value data, shapes and dimensions of 

25 components, colors and hue, reflectivities, the 

.:;_ 

... ~ 
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presence/absence and states of leads and cut leads, 

polarity marks, printed characters on the components such 

as 1005CR, 100 or the like, color codes, surface 

roughness, and surface materials, it can be automatically 

5 determined from the shape and dimensions of the component 

whether the component is to be recognized at the mounting 

time by a reflection method or by a transmission method. 

More specifically, although a J.arge-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 method because 

15 

the shadow of a nozzle sucking the small component is 

reflected, hindering the recognition of the small 

component except the outward shape thereof. Not only the 

outer shape, but leads at the lower surface of the small 
. . ~~ 1·:·:. 

component can be recognized in the reflection method, and 

moreover it does not obstruct the recognition even if a 

nozzle of a large diameter is used to mount the small 

component. Therefore, the transmission method is 

20 employed for large electronic components, while the 

reflection method is used for small electronic 

components, thereby to prevent inspection failures. 

The amount and the type ·of illumination light 

for recognizing the components can be automatically 

25 changed from the data of colors and hue, reflectivities, 
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surface roughness, and surface materials. A mirror 

surface has a high luminance and therefore cannot be 

recognized due to a reflecting light if an intense light 

is cast thereto. If the surface of the component is 

dark, the component cannot be recognized with a weak 

light. The kind and amount of illumination light are 

changed optimumly in accordance with the surface state of 

the component. 

The mounting direction of the component is 

10 confirmed and corrected from the presence/absence and 

states of leads and cut leads and polarity marks. 

Besides, the mounting component is confirmed from the 

printed characters and color code, etc. on the component. 

Improper components are thus automatically refrained from 

15 being mounted. 
. ~,. ... ,· . .: 

If the component text data B includes data of a 

plurality of packing forms acceptable in components of 

the same kind, when the mounting data is to be formed, 

available supply methods or supply methods making the 

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. I tapings, trays, stocks and the like and 

characteristic data of mounting apparatuses. 
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When each component feed cassette for every 

kind of electronic components loaded in the mounting 

apparatus has a memory for management _of the cassette and 

component and the memory can be used, if shape codes 

indicating dimensions, colors, and polarities of 

components and feed codes of packing forms, feed pitches, 

and feeding directions, etc. are written in the memory, 

whether the component and the cassette correspond to each 

other can be detected when the component is set to the 

10 cassette, thereby to prevent erroneous setting. 

15 

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, 

the component mounting data C covering the read all . . ......... . 

-components can be generated 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 the component text data B includes shape 

data such as data of lengths, widths, and heights of 

components, the volumes or weight~ of components can be 

calculated from the shape data, nozzles and chucks for 

25 handling the components can be selected based on the 
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obtained data of the volumes or weights, the moving speed 

of the head equipped 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 

materials 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 

15 inspecting mounted various components can be 

automatically generated correspondingly to components of 

the mounting data. 

It becomes consequently unnecessary to select 

and set electronic components· meeting the needs, 

20 different from when the mounting data are formed. Kinds 

of components and inspection data ·for every kind are 

obtained by simulating the component mounting data. 

When the component text data B includes 

component shapes, especially, lengths, widths, and 

25 heights and, information of leads, lead data required for 
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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. 'l1lat is, specifically, in the case 

where electronic components are mounted at both surf aces 

10 of the board, the electronic components of higher heat-

15 

proof properties are set to be mounted at a first surface 

than at a second surf ace of the board which is processed 

after the first surface. 

If the electronic components of higher heat­

proof properties mounted to the first surface. of the 
·. ;·._;. 

.board are bonded by reflow soldering at a high melting 

point and, the electronic components of lower heat-proof 

properties mounted to the second surface are bonded by 

reflow soldering at a low melting point, it is eventually 

20 prevented that the elect~onic ~omponents mounted earlier 

/ 

'·. 

to the first surface drop subsequent to melting of the 

solder when the electronic components mounted to the 

second surf ace are soldered, or the electronic components 

of lower heat-proof properties are damaged when mounted 

25 and soldered at the second surface. 
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If the component text data includes data as to 

whether components are moisture-absorptive thereby to 

require burning or cold storage, conditions how to treat 

the components at the mounting time can be automatically 

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 machine data M from a 
. •. ,. ~·· . 

data file 21 storing characteristics of the mounting 
. 

apparatus 4, thereby forming the mounting 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 

25 

medium 12 in the same manner 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 

realized. Since the data reading means 1 and the data 
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forming 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 mounting 

data C can be formed by the mounting apparatus 4 itself 

while including the characteristics of the mounting 

apparatus 4 . 

10 

15 

The component electronic catalog of 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 

components text data necessary for mounting of the 
. . ,. ~ 

selected to-be-mounted components, so that the NC program 

related to the mounting position of components, the 

component library related to the recognition 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 
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automatically formed in the conventional automatic data 

processing manner. Since it is not necessary to manually 

input data of various components necessary for forming 

the mounting data for every component to be mounted, 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 or added easily. The 

electronic catalog is shareable among kinds of mounting · 

apparatuses. 

According to the component electronic catalog 

of the present invention, in addition to the above 

15 effect, one storage medium is utilized in common among 
~.f-~ 

many mounting apparatuses irrespective of the location of 

the mounting apparatuses, which is advantageous and 

convenient to form, manage, change, or add data. 

The entire disclosure of Japanese Application 

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

·specification, claims, drawings, and sununary is 

incorporated herein by reference in its entirety. 

Al though 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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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 

s claims unless they depart therefrom. 
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REPLACED 1 

CLAIMS 

1. A component electronic catalog including a 

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 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. 

15 

3. A component electronic catalog according to 

claim 1, wherein the component text data (B) compris.es a 

component master file (B1 ) including data of names of the 

components; a component appearance file (B10 > including 

data of the shapes and dimensions of the components; and 

a packaging file (B11 ) including data of package forms of 

the components. 

4. A component electronic catalog according to 

claim 3, wherein the component appearance file (B10 > 

20 comprises: a component shape file {B2) including data of 

the shapes.and dimensions of the components; a component 

special shape file CB3 ) including data of special 

features of the components; a component characteristic 

master file (B4 ) including data of names and packaged 

25 color codes of the components; and a component polarity 
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file including names of the components and 

presence/absence of polarities of the components, and the 

packaging file (B11} comprises a packing fonn file CB5 ) 

including data of packing form codes and packing form 

5 kind codes of the components and a reel data file CB7 ) 

including data of names and packed counts of the 

components. 

s. 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 

me4ium from the medium . 

. 6. A component electronic catalog according to 

claim 5, wherein the data stored in the storage medium . . 
are transmitted to an other device or vice versa ·by 

15 communication. 

20 

'."·'ii ,.. ".i-.... 
7. 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 including 

information resident in a text data file used by the 

application program and including: 

image data (IM) of various kinds of components 

and; 
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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 component text data (B) includes packing forms and 

colors of the components. 

9 . A storage medium according to claim 7, wherein 

the component text data (B) comprises a component master 

file (B1 } including data of names of the components; a 

10 component appearance file (B10> incl.uding data of the 

shapes and dimensions of the components; and a packaging 

file (B11> incl.uding data of package forms of the 

components. 

15 

10. A storage medium according to claim 9, wherein 

the component appearance file (B10> comprises:· a 
·. ~ ... !:: > .. • ..... ·))"' 

component shape file (B2 ) including data of the shapes 

and dimensions of the components; a component special 

shape file (B3 ) including data of s:Pecial features of the 

components; a component characteristic master file (B4 ) 

20 including data of names and packaged color codes of the 

components; and a ccmrj;:>onent polarity file (B6 ) including 

names of the components and presence/absence of 

polarities of the components, and the packaging file 

(B11 > comprises a packing form file (B5 ) including data 

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

/ 
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components and a reel data file (B7 ) including data of 

names and packed counts of the components. 

. . ~ 

lUli1iOJflf 
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