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DESCRIPTION 

Method And Apparatus For Feeding Component, And Method 

And Apparatus For Mounting Component 

Technical Field 

The present invention relates to a method and an 

apparatus for feeding components which are supplied to a 

component holding member such as a mounting head or the 

10 like which takes the components out of a component feed 

part in turn mounts the taken-out components to a mounting 

position on a printed board, a method for mounting the 

components supplied by the component feed method to the 

board, and an apparatus for mounting the components 

15 supplied by the component feeding apparatus to the board. 

Background Art 

Productivity improvement has been required in 

component mounting apparatuses these days. Particularly 

production interruption subsequent to switching of product 

20 types (kinds) and lack of components adversely influences 

productivity, and therefore improvement in the field is 

strongly demanded. 

One prior art known for enhancing operation of a 

component feed part of the component mounting apparatus is 

25 disclosed, e.g., in Japanese Unexamined Patent Publication 
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No. 60-206098. 

The prior art apparatus will be described below 

with reference to Figs. 10 and 11. 

The constitution of the entire component mounting 

5 apparatus will be schematically depicted first. Fig. 10 

shows the component mounting apparatus of a high-speed type, 

and Fig. 11 is the component mounting apparatus of a multi­

functional middle-speed type. 

In Fig. 10, a component mounting apparatus 10 of 

10 a high-speed type comprises an operation part 11, a control 

part 12, mounting heads 13, a mounting table 14, a transfer 

rail 15, and a component feed part 16. The component feed 

part 16 loads a plurality of parts cassettes 16a which 

slide to feed predetermined components to the mounting 

15 heads 13. The mounting table 14 holds printed boards 1 and 

positions the boards sequentially to mount the 

predetermined components. 

In Fig. 11, a component mounting apparatus 110 of 

a multi-functional middle-speed type comprises an operation 

20 part 111, a control part 112, a mounting head 113, a board 

recognition device 113a, a component inspection part 113b, 

a mounting table 114, a transfer rail 115, and a component 

feed part 116. The component feed part 116 is equipped 

with a parts cassette 116a, a bulk cassette 116b, a parts 

25 tray container part 116c, and parts trays 116d, so that 
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many kinds of components 5 can be supplied from the 

component feed part 116. The mounting head 113 takes out 

electronic component 5 from the component feed part 116, 

moves the component to a predetermined component mounting 

5 position of the mounting table 114, then mounts the 

component onto printed boards 101. 

The following description will be directed to how 

the component feed part is switched to cope with a lack of 

components in the component mounting apparatus 

10 conventionally. 

Fig. 8A is a diagram explanatory of an example of 

a conventional exchange mode, Fig. BB is a diagram 

explanatory of an example of a conventional preparation 

mode, Figs. 9A and 9B are schematic diagrams of examples of 

15 a conventional switch mode in an alternate operation and a 

mounting program, respectively. 

According to the conventional exchange mode shown 

in Fig. BA, the component feed part 16, 116 is divided to 

two groups A and B, and the same parts are arranged at the 

20 same positions in the groups A and B respectively, so that, 

for instance, the group A if lacking in components is 

switched to the group B. 

In the conventional preparation mode shown in Fig. 

BB, the component feed part 16," 116 is divided to two 

25 groups A and B and, components to be mounted to A-type 
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boards and B-type boards are arranged in the groups A and B 

respectively, thereby coping with switching of types of 

boards to be produced. 

As is disclosed in the publication No. 60-206098 

5 referred to earlier, according to the conventional 

alternate operation shown in Figs. 9A and 9B, spare 

components are taken out and used from cassettes of a 

preliminarily designated spare component feed part when the 

component feed part lacks in the components (in other words, 

10 the component feed part is switched to the spare component 

feed part}, so that the production is continued. More 

specifically, when a parts cassette Pl by way of example 

runs out of stock of components in the component feed part 

16, 116, the component feed part is switched at a feed 

15 position z1.;.zn, Zn=Zn+l designated by a spare component 

information 20c, thereby automatically switching to spare 

components to continue the production. 

In the above-described prior art constitution, it 

is necessary to construct the component feed part for spare 

20 components into units for each kind of boards to be 

produced, or set spare components at the component feed 

part in the same arrangement for each kind of boards to be 

produced, that is, it is necessary to assign component 

information (referred to as the spare component information 

25 hereinafter) indicating respective set positions of spare 
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components at the component feed part, etc. within a 

mounting program {relating to NC program or component 

arrangement or the like) designed for mounting components 

to printed boards of optional kinds. 

Components should be set at a designated 

component feed position at the component feed part. The 

mounting program indicating the spare component information 

should be formed for each kind of boards in the case of 

production of a wide variety with a relatively low volume. 

10 Moreover, the mounting program should be replaced or the 

like preparation process is needed in switching kinds of 

boards to be produced. In other words, the switching is 

complicate and takes time, thereby increasing an operator's 

burden for preparation, management, etc. of the switching. 

15 If spare components are set at a wrong position 

at the time of switching the production and when the 

component feed part runs out of stock of components, 

components designated as the spare components at the 

component feed position although the position is wrong are 

20 automatically continuously mounted in the exchange mode or 

alternate operation, resulting in a quality issue. 

At the execution of the exchange mode or 

alternate operation, the operation is wasted if the 

components are mounted in a mounting order before changed, 

25 with greatly worsening a production time per one board, 
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i.e., mounting cycle time and deteriorating productivity. 

Disclosure Of Invention 

The present invention is devised to solve the 

above-described issues and has for its object to provide a 

5 method and an apparatus for feeding components, and a 

method and an apparatus for mounting components which 

realize production of higher flexibility, high productivity, 

and high quality in an exchange mode or alternate operation 

of automatically switching component with spare components 

10 even though component lack . is occurred and enabling 

continuous mounting to boards. 

In accomplishing these and other aspects, 

according to a first aspect of the present invention, there 

is provided a component feed method wherein a component is 

15· supplied from a component arrangement position at a 

component feed part designated by a mounting program when 

the component is mounted to a mounting position on a 

printed board based on the mounting program, 

said method including: 

20 a component lack detection process of detecting a 

lack of the component to be mounted which is designated by 

the mounting program at the component arrangement position 

of the component feed part; 

a spare component detection judgment process of 

25 detecting whether or not a spare component for the lacking 
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component to be mounted is loaded in a spare component feed 

area of the component feed part and judging whether or not 

the spare component is located within the spare component 

feed area; and 

5 a spare component switch process of switching the 

supply of the component to be mounted from the designated 

component arrangement position of the component feed part 

\ 
to the supply of the · spare component from the spare 

component feed area when the spare component is judged to 

10 be present in the spare component feed area at the spare 

component detection judgment process. 

According to a second aspect of the present 

invention, there is provided a component feed method 

according to the first aspect, wherein the spare component 

15 feed area at the component feed part in the spare component 

detection judgment process is an area other than a 

component feed area whereat the component supply is 

designated in the mounting program designed for mounting 

the component to the printed board of an optional type, so 

20 that 

the supply of the component to be mounted from 

the component feed area at the component feed part is 

switched in the spare component switch process to the 

supply of the spare component from the spare component feed 

25 area when the spare component is judged to be present in 
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the spare component feed area in the spare component 

detection judgment process. 

According to a third aspect of the present 

invention, there is provided a component feed method 

5 according to the first aspect, wherein the spare component 

feed area at the component feed part in the spare component 

detection judgment process is an area overlapping with a 

component feed area whereat the component supply is 

designated in the mounting program designed for mounting 

10 the component to the printed board of an optional type, so 

that 

the supply of the component to be mounted from 

the component f~ed area at the component feed part is 

-switched in the spare component switch process to the 

15 supply of the spare component from the spare component feed 

area when the spare component is judged to be present in 

the spare component feed area in the spare component 

detection judgment process. 

According to a fourth aspect of the present 

20 invention, there is provided a component feed method 

according to any one of the first to third aspects, wherein 

whether or not the spare component for the lacking 

component to be mounted is loaded in the spare component 

feed area of the component feed part is detected in the 

25 spare component detection judgment process within a 
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component data which stores beforehand information on types 

or characteristics and arrangement positions of components 

arranged in the spare component feed area of the component 

feed part, thereby judging whether or not the spare 

S component is present in the spare component feed area. 

According to a fifth aspect of the present 

invention, there is provided a component feed method 

according to any one of the first to third aspects, which 

includes prior to the spare component detection judgment 

10 process a spare component designation process of 

preliminarily designating, and registering a component 

arrangement position of the spare component at the 

component feed part which can replace the component to be 

mounted if the component feed part lacks the component, 

15 while in the spare component detection judgment process the 

spare component corresponding to the lacking component to 

be mounted is detected from spare components at the 

component feed part designated and registered in the spare 

component designation process, thereby judging 

20 presence/absence of the spare component corresponding to 

the lacking component to be mounted. 

According to a sixth aspect of the present 

invention, there is provided a component mounting method, 

which includes a component mounting order reorganization 

25 process wherein after the spare component is automatically 
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switched in the spare component switch process subsequent 

to the component lack in the component feed method 

according to any one of the first to fifth aspects, a 

mounting order is operated in conformity with a component 

5 feed state switched for the spare component, thereby re­

generating the mounting program •. 

According to a seventh aspect of the present 

invention, there is provided a component mounting apparatus 

which takes out a component from a component arrangement 

10 position designated by a mounting program of a component 

feed part on the basis of the mounting program and mounts 

the component to a mounting position on a printed board, 

said apparatus comprising: 

a component lack detection means for detecting a 

15 lack of the component to be mounted at the component 

arrangement position of the component feed part designated 

by the mounting program; 

a spare component detection judgment means for 

detecting whether or not a spare component for the lacking 

20 component to be mounted is loaded in a spare component feed 

area of the component feed part, and judging whether or not 

the spare component is located within the spare component 

feed area; and 

a spare component switch means for switching 

25 supply of the component to be mounted from the designated 
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component arrangement position of the component feed part 

to supply of the spare component from the spare component 

feed area when the spare component is judged to be present 

within the spare component feed area by the spare component 

5 detection judgment means. 

According to an eighth aspect of the present 

invention, there is provided a component feeding apparatus 

according to the seventh aspect, wherein the spare 

component feed area of the component feed part judged by 

10 the spare component detection judgment means is an area 

other than a component feed area whereat the component 

supply is designated in the mounting program designed for 

mounting the component to the printed board of an optional 

type, so that the supply of the component to be mounted 

15 from the component feed area of the component feed part is 

switched by the spare component switch means to the supply 

of the spare component from the spare component feed area 

when the spare component is judged to be present in the 

spare component feed area by the spare component detection 

20 judgment means. 

According to a ninth aspect of the present 

invention, there is provided a component feeding apparatus 

according to the seventh aspect, wherein the spare 

component feed area of the component feed part judged by 

25 the spare component detection judgment means is an area 
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overlapping with a component feed area whereat the 

component supply is designated in the mounting program 

designed for mounting the component to the printed board of 

an optional type, so that the supply of the component to be 

5 mounted from the component feed area of.the component feed 

part is switched by the spare component switch means to the 

supply of the spare component from the spare component feed 

area when the spare component is judged to be present in 

the spare component feed area by the spare component 

10 detection judgment means. 

According to a tenth aspect of the present 

invention, there is provided a component feeding apparatus 

according to any one of the seventh to ninth aspects, 

wherein whether or not the spare component for the lackinq 

15 component to be mounted is loaded in the spare component 

feed area of the component feed part is detected by the 

spare component detection judgment means within a component 

data which stores beforehand information on types or 

characteristics and arrangement positions of components 

20 arranged in the spare component feed area of the component 

feed part, thereby judging whether or not the spare 

component is present in the spare component feed area. 

According to an eleventh aspect of the present 

invention, there is provided a component feeding apparatus 

25 according to any one of the seventh to ninth aspects, which 
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comprises a spare component designation means for 

preliminarily designating and registering, prior to the 

spare component detection judgment, a component arrangement 

position of the spare component at the component feed part 

5 which can replace the component to be mounted if the 

component feed part lacks the component, while the spare 

component detection judgment means detects the spare 

component corresponding to the lacking component to be 

mounted from spare components at the component feed part 

10 designated and registered by the spare component 

designation means, thereby judging the presence/absence of 

the spare component corresponding to the lacking component 

to be mounted. 

According to a twelfth aspect of the present 

15 invention, there is provided a component mounting apparatus, 

which includes a component mounting order reorganization 

means for, after the spare component is automatically 

switched by the spare component switch means subsequent to 

the component lack in the component feeding apparatus 

20 according to any one of the seventh to eleventh aspects, 

operating a mounting order in conformity with a component 

feed state switched for the spare component, and thereby 

re-generating the mounting program. 

Brief Description Of Drawings 

25 These and other aspects and features of the 
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present invention will become clear from the following 

with the preferred 

to the accompanying 

description 

embodiments 

taken in conjunction 

thereof with reference 

drawings, in which: 

5 Fig. 1 is a flow chart of a component mounting 

method including a component f~ed method (free alternate 

operation) according to a first embodiment of the present 

·invention; 

Fig. 2 is a block diagram schematically showing a 

10 mounting control part of a component mounting apparatus 

according to the first embodiment of the present invention; 

Fig. 3 is a partial perspective view 

schematically showing the component mounting apparatus 

equipped with the component feed method and component 

15 mounting method according to the first embodiment of the 

present invention; 

Fig. 4 is a 

schematically showing a 

equipped with a component 

partial perspective view 

component mounting apparatus 

feed method and a component 

20 mounting method according to a second embodiment of the 

present invention; 

Fig. SA is a schematic explanatory diagram of how 

spare components are switched at a component feed part in 

the component mounting apparatus according to the first 

25 embodiment of the present invention, that is, in detail, a 
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schematic diagram of an arrangement example at the 

component feed part with a component feed area and a spare 

component feed area; 

Fig. SB is a schematic diagram of a mounting 

5 program for two types, i.e., A and B types of boards in the 

apparatus; 

Fig. SC is a schematic diagram of an arrangement 

example of the spare component feed area at the component 

feed part in the apparatus; 

10 Fig. 6 is a schematic explanatory diagram 

indicating a part of a mounting control part for carrying 

out a spare component designation process in a component 

mounting feed method according to a third embodiment of the 

present invention; 

15 Fig. 7 is a schematic flow of processes in the 

fourth embodiment of the present invention; 

Fig. SA is a diagram showing an example of a 

conventional exchange mode; 

Fig. BB is a diagram showing an example of a 

20 conventional preparation mode; 

Figs. 9A and 9B are schematic diagrams of 

examples of the conventional exchange mode in an alternate 

operation and a mounting program; 

Fig. 10 is a partial perspective view of a 

25 conventional example of a high-speed type component 
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mounting apparatus; 

Fig. 11 is a partial perspective view of a 

conventional different example of a multi.,-functional 

middle-speed type component mounting apparatus; and 

Fig. 12 is a partial perspective view 

schematically showing the component mounting apparatus 

equipped with the component feed method and component 

mounting method according to the second embodiment which 

has a multi-nozzle type mounting head for holding a 

10 plurality of, four in the figure, components. 

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 

15 drawings. 

First Embodiment 

A component feed method, a component feeding 

apparatus, a component mounting method, and a component 

mounting apparatus according to a first embodiment of the 

20 present invention will be· discussed with reference to the 

drawings. 

The first embodiment will be described on the 

basis of the component mounting apparatus 201 which is 

equipped with the component feeding apparatus so as to 

25 execute the component mounting method including the 
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component feed method. The component mounting apparatus 

201 is schematically formed in the same constitution except 

the control part 12 as the component mounting apparatus of 

a high-speed type shown in Fig. 10 of the prior art, and 

5 therefore will be described with reference to this Fig. 10. 

Parts of the same function as in the prior art are denoted 

by the same reference numerals. 

Fig. l· is a flow chart showing the component 

mounting method including the component feed method 

10 according to the first embodiment of the present invention. 

Fig. 2 is a block diagram schematically showing a mounting 

control part 200 of the component mounting apparatus 201 

which replaces the control part 12. In Fig. 2, reference 

numeral 20 is a memory part, and reference numeral 20a is a 

15 mounting program stored in the memory part 20. Reference 

numeral 20b is component data stored in the memory part 20 

and showing component arrangement data consisting of 

component arrangement positions at a component feed part 16. 

Reference numeral 20c is spare component information having 

20 spare component data such as types of spare components, or 

properties of spare components, or types and properties and 

arrangement positions of spare components, etc. written in 

the memory part 20. Reference numeral 21 is an 

input/output control part for controlling inputs and 

25 outputs of information and signals from external devices or 
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members to the memory part 20 and control parts 22-26 

described below. Reference numeral 22 is a component feed 

control part for functioning as an example of a spare 

component detection means and for controlling supply of 

5 components 5 from parts cassettes 16a and the like of the 

component feed part 16, and component lack detection, etc. 

Reference numeral 23 is a recognition control part for 

controlling recognition of positions and attitudes of the 

components 5 sucked and held at a plurality of mounting · 

10 heads 13 supported by a rotary head for rotating to pass a 

component feed position where the components are supplied 

from the parts cassettes 16a or the like of the component 

feed part 16 and a component mounting position where the 

components are mounted to boards 1. Reference numeral 24 

15 is a positioning control part for controlling positioning 

of the components 5 sucked and held at the mounting heads 

13 to the boards 1 with correcting the positions and 

attitudes of the components 5 based on the recognition 

result performed by the recognition control part 25. 

20 Reference numeral 25 is a pressure control part for 

controlling a press force of the mounting heads 13 when 

pressing thereby mounting the components 5 to the boards 1 

when the components sucked and held by the mounting head 13 

is mounted onto the board 1. Reference numeral 26 is a 

25 height control part for controlling a height of a movement 
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area of the mounting heads 13 to the boards 1 with taking 

detected heights of components already mounted to the 

boards 1 into consideration when the heights of the 

components 5 sucked and held by the mounting heads 13 are 

5 detected and then the components are mounted to the boards 

1. Reference numeral 202 is a CPU for controlling 

operations of each driving part of the component mounting 

apparatus 201, information read and write operations to the 

memory part 20, operations of the control parts 21-26, etc. 

10 As indicated also in Fig. 3, the mounting control part 200 

is connected to the rotary head 301, the mounting heads 13, 

the component feed part 16, a board recognition device 13a, 

a component inspection part 13b, a mounting table 14, a 

component information detection part 18, and the like, with 

15 controlling not only operations related to detection and 

judgment and switching of spare components to be detailed 

later, but also the whole mounting operation. 

As shown in Fig. 3, in the constitution of the 

component mounting apparatus 201 of the first embodiment, 

20 the above mounting control part 200 replaces the control 

part 12 in the component mounting apparatus 10 of a high-

speed type of Fig. 10. 

In the component mounting apparatus 201 according 

to the first embodiment, electronic components 5 are 

25 mounted to the printed boards 1 on the basis of the 
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mounting program 20a under the control of the mounting 

control part 200. Then, parts cassettes 16a of the 

component feed part 16 hold therein components 5 to be 

mounted for each type or for each characteristic to fit the 

5 mounting program 20a or component arrangement data of the 

component data 20b. The parts cassettes 16a are arranged 

side by side at the component feed part 16. The necessary 

component 5 at each time is supplied on the basis of the 

mounting program 20a from a predetermined one of the parts 

10 cassettes 16a to the mounting head 13. The mounting head 

13 in turns holds the supplied component and mounts to a 

predetermined mounting position of the printed board 1. 

The operation of the component mounting apparatus 

201 in the above constitution will be described on the 

15 basis of the flow chart of Fig. 1. 

At the start of production of printed boards 1 by 

the component mounting apparatus 201, under the control of 

the CPU 202, respective control parts 21-26 of the mounting 

control part 200 of Fig. 2 of the component mounting 

20 apparatus 201 and mechanical driving parts of the component 

mounting apparatus 201 are initialized at a mounting start 

process of step Sl in Fig. 1. In the meantime, the printed 

board 10 is set to the mounting table 14. 

Next, at a component take-out and feed process in 

25 step S2 in Fig. 1, the CPU 202 reads out the component 
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arrangement information in the mounting program 20a and in 

the component arrangement data of the component data 20b of 

the memory part 20, for example, Zl=Pl, Z2=P2, Z3=P3, .•• , 

Zm=Pm for A-type boards 1 and Zl=P3, Z2=PX, Z3=Pl, 

5 Z4=PY, .... , Zm=Pm for B-type boards 1, as shown in Fig. SB 

wherein Pl-Pm are types of components 5 and Zl-Zm are 

arrangement positions of the parts cassettes 16a at the 

component feed part ~6, that is, arrangement positions of 

components 5 of respective type. 

10 Next, under the control of the CPU 202, the 

component feed control part 22, with judging the 

presence/absence of a component lack in a component lack 

detection process of step S3 of Fig. 1, takes out the 

component 5 from the component feed part 16. In other 

15 words, in accordance with mounting information of the 

mounting program 20a, the component feed control part 22 

obtains information on the types, arrangement positions, 

etc., of the components 5 to be mounted to the board 1 by 

the mounting head 13, and judges whether or not each of the 

20 components 5 to be mounted is stored in the parts cassette 

16a set at the designated component arrangement position in 

the component feed part 16. If the component 5 to be 

mounted is present and stored in the designated parts 

cassette 16a, the process proceeds to a next process. 

25 In· a positioning and mounting process of step S4 
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in Fig. 1, the parts cassette 16a which is designated at 

step 53 and is judged not to lack the component is slid to 

a component feed position of the mounting head 13, where 

the desired component 5 is sucked and held by the mounting 

5 head 13. While the component 5 is suitably controlled by 

the positioning control part 24 and other control parts 

(for instance, controlled by the positioning control part 

24 to be moved to the mounting position while being 

prevented by the height control part from colliding with 

10 other components, and being corrected in position and 

attitude to be mounted to the mounting position) , the 

component 5 is accurately positioned and mounted by the · 

mounting head 13 under the control of the CPU 202 to the 

mounting position designated by.the mounting program 20a or 

15 the like at the printed board 1 on the mounting table 14 

designated by the mounting program 20a or the like. 

At step SS of Fig. 1, the CPU 202 judges based on 

the mounting program 20a whether or not another component 5 

to be mounted to the same board 1 remains. The CPU 202 

20 repeats the procedures from step 52 to step S4 until one 

sheet of the printed board 1 is completely finished. When 

the mounting operation is completed, a mounting end process 

is carried out at step 56 of Fig. 1. The finished board 1 

is carried out of the mounting table 14 while the CPU 202 

25 performs the board carrying-out control. 
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In the component lack detection process at step 

S3 in Fig. 1, if the component feed control part 22 judges 

that a component of the same type as the component 5 to be 

mounted is absent in the component data 20b, in other words, 

5 as shown in Fig. 5, if, for example, the Pl-type component 

arranged at component arrangement position Zl on a left end 

of the component feed part 16, is absent, the spare 

component detection judgment process (SlO) and the spare 

component switch process (Sll) which characterize the 

10 component mounting method of the first embodiment {named as 

"a free alternate" operation) are adopted, which will be 

detailed hereinbelow. Specifically, in the free alternate 

operation, there is a known means, as a component detecting 

means, for reading by a reading means a memory means 

15 installed in the component feed part, equipped with the 

memory means such as bar code or the like storing types of 

components as is disclosed in Japanese Unexamined Patent 

Publication No. 4-164398, etc. in the spare component 

detection judgment process of step SlO of Fig. 1, thereby 

20 obtaining stored information to detect components. 

Referring to Fig. 3, for instance, the component 

information detection part 18 which reads or writes 

component information to a component information memory 17 

such as IC or the like arranged in the parts cassette 16a 

25 as one example in the prior art is adapted to set as a 
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spare component feed area 16s, component arrangement 

positions Zn, Zn+l, Zn+2, •.. , Zend other than the 

component arrangement positions Zl-Zm of a component feed 

area l.6n generally used at the component feed part· 16 in 

5 the component arrangement data of the mounting program 20a 

and the component data 20b. Component type informations PX, 

Pl, Pl, .•. , PY at the component arrangement positions of 

the spare component feed area l6s are sequentially read out, 

whether the Pl-type spare component for the component Pl to 

10 be mounted next is present or not is judged, and the parts 

ca~sette 16a storing the Pl-type spare component is 

detected within. the spare component feed area· 16s of the 

component feed part 16. In a case where the spare 

component of the type is not detected, the production is 

15 once stopped at the component mounting apparatus 201 under 

the control of the CPU 202 until the operator of the 

apparatus 201 supplements the Pl-type components to the 

component feed part 16. On the other hand, when the Pl-

type spare component for the component Pl to be mounted 

20 next is detected at the arrangement position Zn+l of the 

spare component feed area 16s, in the spare component 

switch process of step Sll of Fig. 1, the CPU 202 

temporarily stores in the memory part 20 the Pl-type spare 

component at the spare component arrangement position Zn+l 

25 in the spare component feed area 16s as the spare component 
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information 20c, in place of the Pl-type component at the 

arrangement position Zl. Thereafter, the component 

arrangement positions of the component arrangement data of 

the mounting program 20a and the component data 20b are 

5 switched to the spare component arrangement position in the 

spare component feed area 16s for the lacking Pl-type 

component, so that the production is continued under the 

switched condition. Later again, if the Pl-type spare 

component at the component arrangement position Zn+l runs 

10 out, the same procedures at steps SlO and Sll are executed, 

whereby the Pl-type spare component at the component 

arrangement position Zn+2 is used to continue the 

production. 

Supposing that the memory part 20 of the 

15 component mounting apparatus 201 contains the mounting 

program 20a for two types, A and B types of boards 1 as 

indicated in Fig. SB, after B type boards 1 are started to 

be subjected to mounting subsequent to the type switch from 

the A type to B type, even when the Pl-type component at 

20 the component arrangement position Z3 for the B type board 

1 runs out, the Pl-type spare component at the component 

arrangement position Zn+ 1 is detected in the same 

procedures as in steps SlO and Sll and used in place of the 

Pl-type component at the component arrangement position Z3 

25 of the B type board 1. Accordingly, the continuous 
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production is ensured irrespective of types of boards to be 

produced. 

Referring to Fig. SC, during the supply of the 

Pl-type component 5 by the parts cassette 16a at the 

5 component arrangement position Zn+l of the component feed 

part 16 to the · mounting head 13, even if the component 

information detection part 18 detects that the spare 

component at the arrangement position Zn+l changes to be 

the type PZ in the halfway due to, for example, the 

10 operator's mishandling of components or setting of the 

wrong spare component for ·a C type board to be produced 

next, etc., the component arrangement position Zn+2 can be 

detected and j"Q.dged correctly through the procedures 

similar to steps SlO and Sll as the spare component at the 

15 component arrangement position Z3 for the Pl-type component. 

Wherever the spare components are arranged, therefore, the 

arrangement positions can be surely searched through the 

spare component detection judgment process and the spare 

component switch process, thus allowing free positional 

20 arrangement of the spare components as well as easy 

exchange of spare components. Moreover, errors in setting 

components can be prevented and preparation for the next 

production is prevented from adversely influencing the 

present production. Quality in setting, etc. is improved. 

25 According to the first embodiment described 
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hereinabove, spare components can be automatically detected 

from the component feed part 16 where the parts cassettes 

16a and parts trays 16d which contain the components are 

set optionally. Therefore, the need for setting the 

5 components at component arrangement positions of the 

component feed part truly as designated is eliminated, and 

also the need for forming the mounting program designating 

spare component information for every type of boards to 

meet the production of many types, i.e., various types of 

10 boards is eliminated. The trouble of switching types of 

boards to be produced or management work, etc. can be 

reduced. More specifically, even at the occurrence of 

component lack in the component mounting apparatus 201, 

whether or not spare components are present in the 

15 component feed part 16 is automatically detected without 

interrupting the production, and the spare components 

detected are used to continue the production, thereby 

improving productivity. Components set at the component 

feed part 16 are used as spare components only when the 

20 components which types are detected are judged to agree 

with the type to be mounted. Generation of failures 

resulting from wrong supplement or wrong setting of 

components is effectively prevented, and product quality is 

improved. 

25 The spare component feed area 16s may not be 
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fixed in position in the component feed part 16, but the 

entire component feed part 16 may be allotted as the spare 

component feed area 16s. Or the component feed part 16 is 

divided to a plurality of blocks and one block thereof 

5 including a specified number of arrangement units or some 

blocks are assigned as the spare component feed area 16s, 

or the component arrangement positions Zn-Zend which are 

part of the component arrangement positions Zl-Zend of the 

component feed part 16 can be designated as the spare 

10 component feed area 16s. Since the spare component feed 

area 16s can be freely set in the component feed part 16, 

more preferable and more flexible free alternate operation 

is realized. 

15 

The spare component information 20c is not 

limited to 

arrangement 

data 

data 

stored different from the component 

of the mounting program 20a or the 

component data 20b, and can be one information included in 

the mounting program 20a or component arrangement data of 

the component data 20b. 

20 Second Embodiment 

A component feed method, a component feeding 

apparatus, a component mounting method, and a component 

mounting apparatus according to a second embodiment of the 

present invention will be described with reference to Fig. 

25 4. 
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A component mounting apparatus 211 equipped with 

the component feeding apparatus so that the component 

mounting method including the component feed method (free 

alternate operation) can be carried out will be discussed 

as the second embodiment of the present invention. As 

shown in Fig. 4, the component mounting apparatus 211 is 

schematically constituted of the conventional component 

mounting apparatus 110 of a multi-functional middle-speed 

type shown in Fig. 11, with having the mounting control 

10 part 200 in Fig. 2 instead of the control part 112. This 

mounting control part 200 alike is connected, as is clear 

from Fig. 4, to an XY robot 300, a mounting head 113, a 

component feed part 116, a board recognition device 113a, a 

component inspection part 113b, a mounting table 114, a 

15 component information detection part 118, etc., thereby 

controlling not only the operation at the time of the spare 

component detection judgment and switching, but the whole 

mounting operation. In the second embodiment, the spare 

component detection judgment process and the spare 

20 component switch process almost similar to the first 

embodiment are conducted. Operations and parts similar to 

the first embodiment or the conventional example are 

denoted by the same reference numerals as in the first 

embodiment or conventional example, and the description 

25 thereof will be omitted. 
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A difference of the second embodiment from the 

first embodiment is a manner of how to input component 

information. The component information detection part 118 

of the component mounting apparatus 211 is arranged at a 

5 side part of the board recognition part 113b fixed to a 

side part of the mounting head_113 which can be moved by 

the XY robot 300 in an X direction and a Y direction 

orthogonal to the X direction. Component type information, 

etc., stored in component information memories 117 such as 

10. !Cs or the like at parts cassettes 116a, a bulk cassette 

116b, and parts trays 116d taken out from a parts tray 

container part 116c of the component feed part 16 can be 

detected by the component information detection part 118. 

In contrast to the first embodiment wherein the component 

15 information in the component data 20b or the spare 

component information 20c stored beforehand in the memory 

part 20 is utilized to detect spare components within the 

component feed part 16, the component information is not 

stored preliminarily according to this second embodiment, 

20 and the mounting head 113 is moved to detect the component 

type information, etc. stored in the component information 

memory 11 7 such as IC or the like of the parts cassette 

116a, bulk cassette 116b, parts tray 116d taken out from 

the parts tray container part 116c of the component feed 

25 part 116 by the component information detection part 118 
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fixed to the mounting head 113. The detected information 

is then stored as the component data 20b or the spare 

component information 20c in the memory part 20 via the 

input/output control part 21. The complicate work of 

5 manually storing the component type information into the 

memory part 20 as the component data 20b or the spare 

component information 20c is eliminated. The second 

embodiment is an application of the first embodiment to the 

mounting apparatus of a multi-functional type adapted to 

10 receive components also from trays, etc., with exerting the 

same effect and action as the first embodiment. Each of 

the parts cassette 116a, bulk cassette 116b, parts tray· 

116d taken out from the parts tray container part 116c of 

the component feed part 116 is provided with the 

15 information memory according to the second embodiment and 

therefore components can be mounted more correctly. 

A two-dimensional bar code or known QR code 

(quick response code of a matrix expressing numbers or 

characters in a machine readable form by a combination of 

20 cells (points) and spaces) may be applied as the component 

information memory 117 to each component, e.g., QFP or CSP 

integrated circuit or semiconductor component. The board 

recognition part ll3b may be used as the component 

information detection part 118 to read the information. 

25 Third Embodiment 
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A component feed method, a component feeding 

apparatus, a component mounting method, and a component 

mounting apparatus according to a third embodiment of the 

present invention will be described with reference to the 

5 drawings. 

In the third embodiment of the present invention, 

a spare component designation process (step S20 indicated 

by a chain line in Fig. 1) is additionally provided in the 

· component mounting apparatus 201, 211 which includes the 

10 component feeding apparatus so that the component mounting 

method with the component feed method (free alternate 

operation) can be executed. 

Fig. 6 is a schematic diagram showing the 

constitution for the spare component designation process 

15 S20 in the component feed method and component feeding 

apparatus carried out in the component mounting method and 

component mounting apparatus according to the third 

embodiment of the present invention. 

In the component mounting method and component 

20 mounting apparatus of the third embodiment, conditions such 

as various oper~tion modes in the free alternate operation 

described later, whether or not the free alternate 

operation is carried out, etc., can be set under the 

control of the input/output control part 21 of the mounting 

25 control part 200 through an operation part 11 or 111 having 
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a keyboard and the like of the component mounting apparatus 

201 in Fig. 10 or the component mounting apparatus 211 in 

Fig. 11. 

As a concrete example of the conditions, how to 

5 handle the spare component informa~ion, whether the spare 

component information is to be detected and judged 

beforehand or at each time, etc. are set as described below. 

Every time the component lack occurs in the first and 

second embodiments, spare components are detected and the 

10 detected information is stored as the spare component 

information 20c into the memory part 20, based on which the 

spare component detection judgment process (step SlO in Fig. 

1) of judging whether the components can be used as spare 

components is executed. On the other hand, in the spare 

15 component designation process S20 in the third embodiment 

prior to the mounting start process at step Sl of Fig. 1, 

component arrangement states of all spare components at the 

component feed part 16 are read out by the component feed 

control part 22 which is an example of the spare component 

20 detection means. The read information is registered 

beforehand as a spare component information 20d in the 

memory part 20. For instance, in the case of the component 

feed part 16 in Fig. SA, such information is stored as the 

spare component information 20d that informs that the Pl-

25 type component is found at the component arrangement 
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position Zn+l when the Pl-type component at the component 

arrangement position Zl is absent, and the P-type component 

is present ·at the arrangement position Zn+2 when the 

component is absent at the component arrangement position 

5 Zn+l. 

In the execution of the spare component detection 

judgment process (step SlO of Fig. 1) at the occurrence of 

the component lack, simply searching and judging data of 

the spare component information 20d in the memory part 20 

10 enables immediate detection of the component arrangement 

:·positions of spare components. Accordingly, at every 

component lack, the detection judgment process of reading 

out the entire information of the component arrangement 

positions of the spare component feed area 16s of the 

15 component feed part 16 from the component data 20b by the 

component feed control part 22 thereby detecting and 

judging whether replaceable spare components are present pr 

not, etc., and an extra process, for example, of moving and 

positioning the component information detection part 18 to 

20 each parts cassette 16a, etc. and reading out information 

of component names from the parts cassettes 16a, etc. can 

be eliminated together with a loss time. Productivity can 

be furthermore improved. 

· If information of subject spare components is 

.25 adapted to be directly input as the spare component 
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information 20d via the keyboard into the memory part 20 

under the control of the input/output control part 21 

through the operation part 11, 111 in the spare component 

designation process (step 520 represented by the chain line 

5 in Fig. 1) in the third embodiment of the present invention, 

and if data of a relationship between types and component 

arrangement positions of spare components is added to the 

spare component information 20d in the memory part 20 

beforehand, procedures are similarly carried out as 

10 according to the above embodiments, so that the free 

alternate operation is realized even if the component feed 

control part 22 in charge of the spare component detection 

judgment process fails. 

The spare component designation process of the 

15 third embodiment (step 520 indicated by the chain line in 

Fig. 1) thus enables the information 20d of subject spare 

components to be directly input from the operation part 11, 

iii to form the spare component information 20d even in the 

absence of the component feed control part 22 as the spare 

2 0 component detection means in the conventional component 

mounting apparatus 10, 110 of Fig. 10, 11. The free 

alternate operation is thus achieved similarly. 

According to the third embodiment, components to 

be used in common in various types of boards are registered 

25 beforehand as the spare component information 20d. 
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Therefore, when types of boards to be produced are switched, 

_types of components to be mounted are detected from the 

registered component types in the component feed ·part 16 

and thus, the presence/absence of the spare components can 

5 be judged efficiently. It is not necessary to detect spare 

components from the component feed part 16 at each time of 

component lack. Since spare components can be exchanged in 

the shortened process of the equipment at the occurrence of 

component lack, productivity can .be improved further. 

10 · Fourth Embodiment 

A component feed method and a component feeding 

apparatus used in a co~ponent mounting method and a 

component mounting apparatus in a fourth embodiment of the 

present invention features a spare component switch process 

15 (step SllA) • As shown in Fig. 7, in the spare component 

switch process, a component mounting order reorganization 

process in step S12 of Fig. 7 is performed at a component 

mounting order reorganization process part 240 indicated by 

a chain line in Fig. 6 after the spare component switch 

20 process of step Sll of Fig. 1 is carried out. 

Generally in mounting components, components 5 

are taken out from the component feed part 16 by the 

mounting heads 13 and mounted to the printed boards 1. In 

the component mounting apparatus 201 in which the parts 

25 cassettes 16a of the component feed part 16, etc. slide as 
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shown in Figs. 3 and 10, in the case where it is necessary 

for the mounting head 13 after taking out the spare 

component, to move a long distance via the XY robot to a 

take-out position to take out the next component as 

5 indicated by the mounting program 20a in the execution of 

the free alternate operation, the operation if carried out 

according to the mounting order as indicated by the 

original mounting program before the component is switched 

to the spare component would produce a waste. A production 

10 time per one board, that is, a mounting cycle time is 

greatly deteriorated thereby lowering productivity. As 

such, when a difference of the movement distances of the 

mounting head 13 before and after the spare component is 

switched at step Sll is not smaller than a predetermined 

15 threshold value, the component mounting order 

reorganization process (step 512 in Fig. 7} is carried out 

by the component mounting order reorganization process part 

240 as shown by the chain line in Fig. 6. The component 

mounting order is reorganized and the mounting program 20a 

20 is rewritten so that the mounting head 13 can move a 

shorter distance between the mounting position and 

component feed position. Even when the 

arrangement position is changed because of 

component switch process (step Sll of Fig. 7), 

component 

the spare 

a suitable 

25 component mounting order matching a feed state of the 
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component feed part 16 is calculated riot to decrease the 

mounting cycle time and productivity and, then, the 

mounting program 20a is automatically .regenerated. The 

production can be continued accordingly. 

5 Fifth Embodiment 

According to a component feed method and a 

component feeding · apparatus used in a component mounting 

method and .. a component mounting apparatus in a fifth 

embodiment of the present invention, the entire component 

10 feed part 16, 116 is treated as the spare component feed 

area 16s to produce optional types of boards 1 in the 

mounting apparatus 201 of Fig. 3, mounting apparatus 211 of 

Fig. 4. At the.production start process (step Sl of Fig. 

1), the component feed control part 22 detects information 

15 of component types, component arrangement positions, etc. 

of the whole of the component feed part 16, 116, so that 

component arrangement data of the component data 20b of the 

component feed control part 22 to be used by the mounting 

program 20a is automatically generated for production. In 

20 this case, it is enough to read only the component 

arrangement data in the spare component detection judgment 

process. If a . plurality of the same components are 

detected, these may be stored in the spare component 

information. 

25 In the constitution, components can be mounted 
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correctly without the operator's awareness of a set 

position of the parts cassettes 16a or 116a to the 

component feed part 16, 116 (referred to as a "free layout 

production") . Furthennore, highly productive and high-

5 quality production is enabled in association with the 

component mounting order reorganization process described 

in the fourth embodiment (step Sl2 of Fiq. 7). 

The present invention is not limited to the 

foregoing embodiments and can be embodied in various forms. 

10 For example, although the component detection means is 

constituted of the component information memory 17 and 

component information detection part 18 in the above 

description of the embodiments, the other kinds of sensors 

or any other means that can judge types of components, e.g., 

15 ID code or the like can be used. 

In the second embodiment, the mounting head 113 

described holds one component 5. However, the mounting 

head 113 may be equipped with multi nozzles to hold a 

plurality of, e.g., four in Fig. 12, components S or two or 

20 more mounting heads 113 can be set in the mounting 

apparatus. 

The component arrangement data of the component 

data 20b is containable in the mounting program 20a. 

The spare component is not necessarily a 

25 substitute of the same type. A substitute of the same 
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characteristic or even a substitute manufactured by a 

different maker and having a different characteristic (e.g., 

temperature characteristic) which matters little is 

utilizable. In that case, whether the spare component is 

5 proper or not is judged on the basis of the component 

characteristic or the like, not the component type as above, 

and infonnation of the component characteristic or the like 

is stored for the purpose. Also infonnation of both the 

component type and the component characteristic can be used 

10 to make the judgment. 

According to the component feed method, component 

feeding apparatus, component mounting method, arid component. 

mounting apparatus in one mode of the present invention, as 

described above, spare components can be automatically 

15 detected from the component feed part where parts cassettes, 

parts trays, etc., holding components are set optionally. 

The need of setting components to the component arrangement 

positions of the component feed part as designated is 

eliminated. Moreover, the need of forming the mounting 

20 program for designating the spare component information for 

every type of various boards to be produced is eliminated. 

Preparation and management work for the switching of 

production types is reduced. Concretely, spare components 

are detected within the component feed part and whether the 

25 spare components are set in the component feed part is 
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automatically judged without interrupting the production 

and decreasing the mounting cycle time or productivity even 

in the occurrence of component lack. With the spare 

components detected to be present in the component feed 

5 part, the spare components are utilized to continue the 

production, so that productivity is improved. In a case 

where the types or characteristics of spare components set 

in the component feed part are detected, only when the 

spare components set in the component feed part are judged 

10 to fit the type or characteristic to be mounted, the spare 

components are used, and therefore failures resulting from 

wrong setting or· wrong supplement of components can . be 

avoided and product quality can be improved. 

The spare component feed area in the component 

15 feed part may not be fixed in position. The whole 

component feed part can be allotted as the spare component 

feed area, or the component feed part may be divided to a 

plurality of blocks all of or one of or some of which are 

respectively employed as the spare component feed areas. 

20 Also a further idea is conceivable, whereby the component 

arrangement positions as part of the component arrangement 

positions in the component feed part may be designated as 

the spare component feed area. Since the spare component 

feed area can be freely set at the component feed part, 

25 more favorable and more flexible free alternate operation 
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is realized. 

In the other mode of the present invention, 

components to be used in common among various types of 

boards are registered as spare component information 

5 beforehand. In switching the types of boards, the type or 

characteristic of components to be mounted is detected from 

the registered type or characteristic of components in the . . 

component feed part, thus enabling effective judgment on 

the presence/absence of spare components. The detection of 

10 spare components from the component feed part is not 

necessary for each time of component lack. The switching 

can be handled in a shorter time inline to cope with the 

component lack, and productivity can be improved 

furthermore. 

15 According to the present invention in the 

different mode, after the spare components are 

automatically switched in the spare component switch 

process due to the component lack, the mounting order 

matching the switched feed state for the spare components 

20 is operated and the mounting program is regenerated in the 

component mounting order reorganization process. Thus, 

highly productive and high-quality production can be 

performed. 

Moreover, in the further different mode of the 

25 present invention, because of automatically detecting spare 
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components from the component feed part set optionally, the 

need of setting the subject spare components to the 

component feed position of the component feed part as 

designated is eliminated. The mounting program for 

5 designating the spare component information for each type 

of boards is not required to be formed even when various 

types of boards are to be produced. Preparation, 

management work, etc. for the switching can be reduced 

effectively. 

10 The feed position of spare components of types or 

characteristics is detected from the component feed part, 

s~ that wrong production because of wrong setting.of spa~e 

components can be prevented. 

Although the present invention has been fully 

15 described in connection with the preferred embodiments 

thereof with reference to the accompanying drawings, it is 

to be noted that various changes and modifications are 

apparent to those skilled in the art. Such changes and 

modifications are to be understood as included within the 

20 scope of the present invention as defined by the appended 

claims unless they depart therefrom. 



W000/18208 PCT/JP99/0SOOS 

44 

\ \11\11\ \\\I\\ Ill\\ \\1\1 \\ \II\ 
* c L M· S * CLAIMS 

1. A component feed method wherein a component (5) is 

supplied from a component arrangement position at a 

component feed part (16, 116) designated by a mounting 

5 program when the component is mounted to a mounting 

position on a printed board ( 1) based on the mounting 

program, 

said method includirig: 

a component lack detection process (S3) of 

10 detecting a lack of the component to be mounted which is 

designated by' the mounting program at the component 

arrangement position of the component feed part; 

a spare component detection judgment process 

(SlO). of detecting whether or not· a spare component for the 

15 lacking component to be mounted is loaded in a: spare 

component feed area (16s) of the component feed part and 

judging whether or not the spare component is located 

within the spare component feed area; and 

a spare component switch process (Sll) of 

20 switching the supply of the component to be mounted from 

the designated component arrangement position of the 

component feed part to the supply of the spare component 

from the spare component feed area when the spare component 

is judged to be present in the spare component feed area at 

25 the spare component detection judgment process. 



· ... ;.~· 

W000/18208 

I Jllllll lllllf lllf 111111111111 
* C L M s · * 

!\ 

45 

PCT/JP99/0500S 

2 • A component feed method according to claim 1, wherein 

the spare component feed area (16s) at the component feed 

part in the spare component detection judgment process 

(SlO) is an area other than a component feed area (16n) 

5 whereat the component supply is designated in the mounting 

program designed for mounting the component to the printed 

board of an optional type, so that 

the supply of the component to be mounted from 

the component feed area at the component feed part is 

10 switched in the spare component switch process (Sll) to the 

supply of the spare component from the spare component feed 

area when the spare component is judged to be present in 

the spare component feed area in the spare component 

detection judgment process. 

15 3. A component feed method according to claim 1, wherein 

the spare component feed area (16s) at the component feed 

part in the spare component detection judgment process 

(SlO} is an area overlapping with a component feed area 

(16n) whereat the component supply is designated in the 

20 mounting program designed for mounting the component to the 

printed board of an optional type, so that 

the supply of the component to be mounted from 

the component feed area at the component feed part is 

switched in the spare component switch process (Sll} to the 

25 supply of the spare component from the spare component feed 
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area when the spare component is judged to be present in 

the spare component feed area in the spare component 

detection judgment process. 

4. A component feed method according to any one of claims 

5 1-3, wherein whether or not the spare component for the 

lacking component to be moun:ted is loaded in the spare 

component feed area (16s) of the component feed part is 

detected in the spare component detection judgment process 

, (SlO) within a component data (20b) which stores beforehand 

1 O information on types or characteristics and arrangement 

positions of components arranged in the spare component 

feed area of the component feed part, thereby judging 

whether or not the spare component is present in the spare 

component feed area. 

15 5. A component feed.method according to any one of claims 

1-3, which includes prior to the spare component detection 

judgment process a spare component designation process 

(S20) of preliminarily designating, and registering a 

component arrangement position of the spare component at 

20 the component feed part which can replace the component to 

be mounted if the component feed part lacks the component, 

while in the spare component detection judgment process the 

spare component corresponding to the lacking component to 

be mounted is detected from spare components at the 

25 component feed part designated and registered in the spare 
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component designation process, thereby judging 

presence/absence of the spare component corresponding to 

the lacking component to be mounted. 

6. A component mounting method, which includes a 

S component mounting order reorganization process (Sl2) 

wherein after the spare component is automatically switched 

in the spare component switch process (Sll) subsequent to 

the component lack in the component feed method according 

to any one of claims 1-5, a mounting order is operated in 

10 conformity with a component feed state switched for the 

spare component, thereby re-generating the mounting program. 

7. A component mounting apparatus which takes out a 

component (5) from a component arrangement position 

designated by a mounting program of a component feed part 

15 (16, 116) on the basis of the mounting program and mounts 

the component to a mounting position on a printed board (1), 

said apparatus comprising: 

a component lack detection means (202, 22) for 

detecting a lack of the component to be mounted at the 

20 component arrangement position of the component feed part 

designated by the mounting program; 

a spare component detection judgment means (202, 

22) for detecting whether or not a spare component for the 

lacking component to be mounted is loaded in a spare 

25 component feed area (16s) of the component feed part, and 
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judging whether or not the spare component is located 

within the spare component feed area; and 

a spare component switch means (202, 22) for 

switching supply of the component to be mounted from the 

5 designated component arrangement position of the component 

feed part to supply of the spa~e component from the spare 

component feed area when the spare component is judged to 

be present within the spare component feed area by the 

spare component detection judgment means. 

10 8. A component feeding apparatus according to claim 7, 

wherein the spare component feed area (16s) of the 

component feed part judged by the spare component detection 

judgment means (202, 22) is an area other than a component 

feed area (16n) whereat the component supply is designated 

15 in the mounting program des.igned for mounting the component 

to the printed board of an optional type, so that the 

supply of the component to be mounted from the component 

feed area of the component feed part is switched by the 

spare component switch means (202, 22) to the supply of the 

20 spare component from the spare component feed area when the 

spare component is judged to be present in the spare 

component feed area by the spare component detection 

judgment means. 

9. A component feeding apparatus according to claim 7, 

25 wherein the spare component feed area (16s) of the 
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component feed part judged by the spare component detection 

judgment means (202, 22} is an area overlapping with a 

component feed area (16n) whereat the component supply is 

designated in the mounting program designed for mounting 

5 the component to the printed board of an optional type, so 

that the supply of the component to be mounted from the 

component feed area of the component feed part is switched 

by the spare component switch means (202, 22) to the supply 

of the spare component from the spare component feed area 

10 when the spare component is judged to be present in the 

spare component feed area by the spare component detection 

judgment means. 

10. A component feeding apparatus according to any one of 

claims 7-9, wherein whether or not the spare component for 

15 the lacking component to be mounted is loaded in the spare 

component feed area (16s) of the component feed part is 

detected by the spare component detection judgment means 

(202, 22) within a component data (20b) which stores 

beforehand information on types or characteristics and 

20 arrangement positions of components arranged in the spare 

component feed area of the component feed part, thereby 

judging whether or not the spare component is present in 

the spare component feed area. 

11. A component feeding apparatus according to any one of 

25 claims 7-9, which comprises a spare component designation 
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means (21) for preliminarily designating and registering, 

prior to the spare component detection judgment, a 

component arrangement position of the spare component at 

the component feed part which can replace the component to 

5 be mounted if the component feed part lacks the component, 

while the spare component detection judgment means detects 

the spare component corresponding to the lacking component 

to be mounted from spare components at the component feed 

part designated and registered by the spare component 

10 designation means, thereby judging the presence/absence of 

the spare component corresponding to the lacking component 

to be mounted. 

12. A component mounting apparatus, which includes a 

component mounting order reorganization means (240) for, 

15 after the spare component is automatically switched by the 

spare component switch means (202, 22) subsequent to the 

component lack in the component feeding apparatus according 

to any one of claims 7-11, operating a mounting order in 

conformity with a component feed state switched for the 

20 spare component, and thereby re-generating the mounting 

program. 
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