
COMPOKBH'.! KOUR~IHQ APPARATUS 

BACKQROUND OF THE ltr/INTION 

Field ot the Invention 

'I'ha invention relates to a component mountinq apparatus 

'- wltich moun;s a component to a target position, and moi:e 

partiaularly to a component mounting apparatu• compri&ing a 

camera which detects a position of a component and a target 

mountinq position. 

10 

Related art 

A component mountinq •pparatus mounts a component such 

as a TCP (Tape Carrier Package) on a printed ci~cuit board to 

bo attached into a personal computer, by using a robot. In 

such an apparatus, a single camera fixed to the apparatus 

detects the position of A component held by the robot, and 

1s another camera fixed to a head detects a target po«ition on the 

2.0 

board. Then, moving distances in the X-axis and Y-axis 

dii:ectiona of the robot are calculated from the component 

poeition and the tarqet position, the robot is moved, and the 

co.mponant ia mQunted to the tarqet position on the board. 

In the above-described component mounting apparatus, 

however, the component position and the tarqet position are 

detected by separate cameras and the robot is moved baeed on 

the component position and the target position, so that the 

positional accQracy of the cameras and the movinq accuracy of 

zs the robot directly affect the mounting accuracy of the 
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cOll\ponent. Thus, it i• difficult to mount A component ta the 

target position with high accuracy. 

Specifically, the moving distances of the robot are 

caleu.lated f~om the component position and the tar9et position 

s datacted by tha respective cemeras. If there exists an error 
. 

i~ positions of th• cpmeras, therefore, errors may occur in the 

1\\0ving distances. Additionally, errors may occur between the 

calculated movin; distances and the actual movinq distances of 

the ~obot which is moved based on the calculated movinq 

10 distances • Moreover, errors may occur in varioua portions 

depending on variations in temperature or humidity during the 

operation. For these reasons, it is difficult to increase tha 

mounting accuracy of a component. 

In order to increase the moving accur~cy of the robot, 

15 it may be contemplated that a linear scale is provided. 

However, this increases the cost. 

SUMMARY OF THE INVENTION 

It is an object of the invention to provide a component 

mounting apparatus which can mount a ~omponant at a low cost 

zo and with high aceuracy. 

In order to attain the object, the component mountinq 

apparatus comprises a a component mounting head having a holdino 

unit which holda a supplied oomponent and mo~nt~ the component 

to a predetermined tarqet position, an~ a camer• which detects 

25 a position of a tarqet reference mark formed in the vicinity of 
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the target position, detects a holdinq position of the held 

component with reapect to the holding unit, and simultaneou•ly 

detects the position of the target reference mark and the 

holdinq posltion1 error calculatinq means for calc~lating an 

5 err~i: of a holding angle of the component onand the holding 
. . 

p9sition1 an angle adjusting mechanism which adjusts an anqla 
. 

of the holding unit on the basis of the holdin9 angle error1 

and a head moving mechanism which moves the component mountinq 

head on the basis of the position of the target referanee mark 

10 and the holdin9 po~ition of the component, thereby positioning 

the component to the target position. 

Before holding a component, accordinqly, the component 

mounting head is moved by th.a head moving mechaniam to the 

target position, and the camera detects the target reference 

1S mark. After the detection, a supplied componant is held by t.he 

holding unit, and the camere detects the holding position of 

the component with respect to the holding unit. An error of 

the holdinq angle of the component is calculated on the basis 

of t~e holding position of the component and the position of 

20 the tarqet reference mark which is previously detected. Baaed 

on the holding anqle er~or, the angle of the holding unit ia 

adjusted by the anqla adjusting mechanism, so that the anqla of 

the component is made coincident with the angle of the taruet 

position. 

Next, the component mounting head is aqain moved to the 

target position so that the compon~nt is made substantially 
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coincident with the target position. Then, the camera detects 

the component, and simultaneously detects the target reference 

mark. Thereafter, the component position ia c:omparad with the 

poa1t1on of the target reference mark. on the ba•i• of the 

s aompari11on, the position of the component mountinq head i• 

finely adj~ated so. that the· co·mponent position is made 

coincident with the taroet position, and the component is then 

mounted. 

The operations of detection of the· component. position, 

10 adjustment of the angle, positioning, and the like may be 

conducted after the component mounting head is moved to the 

tarqet position in the condition where the head sucks the 

component. 

In the component mounting apparatus, the holding unit 

lS disposed on the component mountin head is a auction no11usle 

which SQOks and holds the component, a camera is diapoaed at 

two positions located on both sides of the euctlon nozzle, the 

an9le adjuating meohaniam is rotatinq means for rotating the 

suction nozzle, means for reciprocatinq the suction nozzle is 

20 disposed on the component mounting head, and the head movinq 

mechanism moves the component rnountin9 head in x-axis and Y­

axis directions on a working table. 

Accordingly, when a supplied component is to be taken 

out by the holdinq unit, the component is sucked and held by 

as t.he •n~c:tion nozzl.111 in the condition where the auction nouile is . 

advanced by the nozzle reciprocating mechanism. 'l'hen, the 
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suction noizle is retracted by the no1zle reciprocatinq 

mechanism, ao that the e~mponent ia lifted. When the component 

is to be mounted to the target position, the suction noezle is 

advanced by the nozzle reciprocating mechanism. In thi11 

.5 concli tion, the suction and holdinq are canceled and the 

mpunt!nq of the comppnant is pQrformed. 

When the angle of the holding unit is to be adjueted on 

the basis of the holdinq angle error of the component, the 

suction nozzle is rotated together with the component. 'l'he t.wo 

10 cameras detect the poaitione· of tarqet reference marks 

respectively formed in two or more places amonq which the held 

component is interposed. 

BRl!f OESCR!PTION QF THE DRAWINGS 

Fiq. 1 is a plan view showing a positional relationship 

15 among & printed circu~t board, a TCP, and fields of view of 

cameras in an embodiment of the component mountinq apparatu• of 

t.he invention1 

Fig. 2 is a plan view showing the whole of the 

component mounting apparatus; 

to ~iq. 3 is a view showing a component mountinq ha4d, in 

25 

which Fig. 3 (A) is a plan view, Fig. J (B) ls a front view, 

and Fig. 3 (C) ia a bottom view; 

Fig. 4 is a view showing a heater head, in which Fiq. 

3 (A) ia a plon view, and Fiq. 3 (a) is a tront view: 

Fiq. 5 is a bottom view showinq the heater head; 

---- --- - -- -
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Fig. 6 is a aide view showing a condition where one 

cover of the heater head is removed; and 

Fig. 7 ia a block diagram of an operation control unit. 

DETAILBD DESCRIPTION OP THE PREFIRRED EM.BQoiMENTS 

Hereinafter ihe confiquration of the inventlon will be 

described in detail by way of an embodiment shown in the 

accompanying drawinqs. In the embodiment, a component mounting 

apparatus which mounts a ~CP on a printed circuit board will be 

described. It is appreciated that the invention can be applied 

10 to a component mounting appar•tus for mounting another kind of 

component on another type of board o~ the like, 

As shown in Figs. 2' and 3, the component mounting 

apparatus 1 comprises a component mounting head 8 havinqs a 

holdinq unit consistinq of a auction nozzle S which holds a 

15 oomponent such as a TCP 3 supplied from a feeder 2 and mounts 

the TCP 3 to a predetermined target position, for example, a 

~ountinq poeition position on a printed circuit board 41 and 

cameras 7 which detect the holdinq po&ition and the holdinq 

angle of the TCP 3 and detect the positions of tarqet reference 

20 marks 6 formed in the vicinity of the attachment position on 

the printed circuit board 4, The component mounting apparatus 

further comprising a rotation motor 9 ~ervinq as an adjusting 

mechanism which adjusts the angle of the auction nozzle s, a 

rec:ip.:rocation motor 10 se:cvinq as a nozzle :ceciprocating 

25 mechanism which advances and retracts the suction no?.?.ls S; and 
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a head moving awchaniam 12 which movea the component mounting 

head.8 over a working table 11 (hereinafter referred ta as XY 

plane). 

Aa shown in Fiq. 31 the component mounting head 8 

s compriaea1 th• auotion nozzle 5 which sucks end holds the ~P 
. -

3. in a direction perpendicular to the working table 11 

(hereinafter referred to as z-axis direction); the two cameras 

7 respectively having f ielda of view F which are two places in 

the vicinity of the suction nozzle 5 and on both sides of the 

10 nozzle; a light 13 which illuminates the TCP 3 held by the 

suction nozzle 5; the rotation motor 9 servinq as the anqle 

adjusting mechanism ~hich rotates the suction nozzle 5 about 

the z axis; the reciprocation motor 10 serving as the nozzle 

reclprocatinq mechanism which slides the suction no?:zle 5 along 

is the z axis; and a spring 14 which urges the suction nozzle 5 

along the z-axis direction in a direction separating from the 

working table 11. 

Optical elements such as a lense 15 and a mirror 16 are 

disposed on each of the optical paths S of the ima9ing optical 

20 systems of the cameras '1. Accordingly, the optical paths S are 

bent, so that the cameras 7 can be attached at position• which 

ZS 

do not face the respective imaqinq positions. Any other 

imaging optical system may be employed as fa~ aa two images on 

the XY plane and on the both sides of the auction nogzle 5 can 

be separately detected. The attachment positions of the 

cameras 7 are not limited as far as the cameras 7 can be 
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integrally attached to the component mounting head 8. In the 

embodiment, the two aameraa 7 which are diaposed at di•gonal 

positions are used. Alternatively, one camera or three or mare 

cameras may be used. According to the configurat1on of the 

5 embodiment, the positions of a component which are aepa:cated by 

t)'le larqest distanc9 can be detected by cameras of a small 

number, thereby improving the position detection accuracy. 

As shown in Fiq. 2, the h&ad movlng mechanism 12 

comprises two Y-shafta 17 fixed to the working table 11 1 an X-

10 shaft 18 for the head which can move ~long the Y-shafts 17, and 

a slider 19 which can slide ~ith respect to the x-shaft 18 for 

the head and to which the component mountinq head 8 is fixed. 

By the movement of the X-shaft 18 for the head and the slider 

19, the component mounting head e can be moved in the X-axis 

15 direation and the Y-axis direotion over the working tabla 11. 

Tho feeder 2 takeo out TCPs 3 which are atecked, one by 

one and in a predetermined P.osture, and supplies the TCP 3 onto 

the working table 11. The TCP J hae the body of a square thin 

plate shape and a larqe number of minuto terminals outwardly 

20 extending are dispoeed on the sides of the body. A light ata9e 

20 which perfor11\S illumination in the Z-axitJ direction from the 

side of the working table 11, and a conveyer 21 for 

transportinq the printed circuit boa~d 4 are disposed on the 

workinq table 11. 

25 Aa shown in Fiq. 1, a die attachment pad 21 which the 

TCP 3 is to be attached to and has a substantially square shape 
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1• pra~id&d in a center portion of the printed circuit board 4. 

A nunaber of printed patterns 22 for the terminals are foraad 

around the die attachment pad 21 so as to ba perpendicular to 

the ~espective aides of the aquare. In the ~icinity of the 

s four corners of the die attachment pad 21, ta~9et reference 

m~~ks 6 which are fo~r in total-and have a emDll circular ahape 

are raspeatively formed. The printed patterns 22 a~e solder 

plated. In the embodiment, the number of the target reference 

11\Arka 6 ie four. The number of the tarqet' reference mark• may 

10 be chan9ed depending on the accuracy required tor mounting a 

component. In order to attain sufficiently hiqh accuracy, 

preferably, two or more tarqet ~eferenae marks 6 are provided. 

As shown in Figs. 2 · and 4, a heater head 24 which 

performs the soldering, and a heater movinq mechanism 25 which 

15 moves the heater head 24 in the XY plane are disposed on the 

working table 11 of the component mounting apparatus 1. The 

heater head 24 comprises t a heata:c 26 havinq a aquare air 

supply opening through which hot ai~ is blown out toward the 

working table ll; covers 27 which oover the heater 26 by 

20 surrounding t.he heater 26 from the sides thereof other than one 

face of the heater 26 which fa~es the working table 11; blowe~s 

29 wh1ch aspirates tha air in the conver 271 an injector 29 

which supplies an adhesive: and an injecto~ 30 which supplies 

flux. 

25 ~he heata~ moving ~echoniam 25 comprises an x-ahaft 31 

for the heater which can move alonq the Y-shafts 17 fixed onto 
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the working table 11, and a slider 32 which can slide with 

reapect to the I-aha.ft 31 for the heater and to which the 

heater head 24 ie fixed. By the movement of the X-ahaft 31 for 

the heater and the elider 32, the heater head 24 can be moved 

s in the X-axis and Y~axia directions over the working table 11 • . 
!'ig. 7 show~ the conf iquration for control lingo the 

operation. The convayer 21, the heater 24, and a robot 

controller 50 which controls the operations of the component 

mounting head 8 and the heater head 24 ·are connected to a. 

io sequencer 4 O which controls the opera tione of the whole system. 

An image processing device 70 is connected to a robot 

controller 50 via a CPU 60. The two cameras 7 a.re connected to 

the imaqe p~ocessinq device. 

In the embodiment, since the component mountinq head 8 

15 and the heater head 24 are separately disposed, the heat of the 

heater head 24 will not propagate to the component mounting 

head a. A.ccording-ly, the mountin13 of the TCP 3 by the 

cOlllponent mounting head 8 can be performed with high accuracy 

and without beinq affected by heat. In addition, since the 

10 component mounting head 8 and the heater head 24 are separately 

disposed, for •~ample, the operation of taking out the TCP 3 

from the feede:r: 2 by the component mountinq head 8 can be 

performed simultaneously with the operation of applying an 

adhesive or the like by the heater head 24. Accordinqly, the 

25 component mounting operation can be rapidly performed. 

In the embodiment, the soldering is performed by 
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blowing out hot air from the heater 26. Aa compared with the 

prior art in which a hot bar is used, the mounting onto the 

soldering portion can be performed with lower aacurAcy. 

Specifically, the hot air is blown ou~ from the air aupply 

s opening in a slightly spreading manner, and henee a relati~ely 
. 

l~rqe displacement ot the heater 26 with respect to the TCP 3 

can be allowed. In the case of a hot bar, only a small 

displacement front the TCP 3 can be allowed. Thus, it is 

unnecessa.ry to set the moving accuracy of the heater head 24 so 

10 as to be very high. In the case of the hot b&J:' / the operations 

of aliqninq a contact portion in pa.t'allel and cleaning the 

contact portion are required. ay cont~ast, in the embodiment, 

such operations are not required. Accordinqly, the production 

cost and the maintenance cost of the heater moving mechanism 25 

15 and the heater head 24 can be lowered. 

When the TCP 3 is to be mounted on the printed circuit 

board 4 by the component mounting apparatus 1, the printed 

circuit boAJ:'d 4 is tronsported to a predetermined position of 

the working table 11 by the conveyer 21. Then, the component 

20 mounting head 8 is moved over the printed circuit board 4 by 

the head movinq mechanism 12, and the liqht 13 of the component 

mounting head 8 is lit. The cameras 7 take images of the 

tarqet reference marks 6 at tha corresponding positions, and 

the imaqe processing device 70 detects the posJ.tions of the 

as mark• 6. The detected positions a.re stored in the CPU 60. The 

component mounting head 8 is further moved ao as to be 
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poaitioned o,,.ar th• TCP 3 supplied from the feeder 2. The 

suction nozzla 5 ia advanced out by the reciprocation motor 10, 

and the suction nozzle 5 sucks and holda the TCP 3. Then, the 

auetion nozzle S is retracted so aa to lift the TCP 3. In a 

s condition where the TCP 3 is held, the component mounting head 
-

8.ia moved onto the i19ht sta9a 20. 

The cameras 7 receives light rays from the light stage 

20 so as ~o take an image of A part of the outline of the TCP 

l, and the imaqe proceasinq device 70 detects the position of 

10 the TCP 3. '!he detected position is stored in the CPU 60. The 

TCP 3 is detected by means of transmission liqht, and hence the 

detection can be perf o:r:med with high accuracy. The images take 

by the two cameras 7 are sent to the image processing device 10 

shown in Fig. 7, and positions of the corners or the outwardly 

15 p:ojacted teX'l\linala in the images are d~tected, thereby 

detecting the position of the TCP 3. In the case where the TCP 

3 bears a mark useful in positioning, the mark may be detected. 

Altern~tively, a characteristic shapQ of thQ component may be 

detected. During this detection, the suction nozzle S is 

20 rotated in a step of 45° by the rotation motor 9. Aa a result, 

the outline of the terminals of the TCP 3 and that of the ?.'CP 

3 itself can be obtained, and hence a possible defect of the 

TCP J, and the number and possible bendinq of the terminals of 

the TCP 3 can be detected. Ac:cordinqly, it is poas.1ble to 

Z5 judge nondefective/defective of the TCP 3. In the case where 

the two cameras 7 are usad, it ia sufficient for the suction 

- 12 -



nozzle S to ba rotated only by 180°, but tha positional 

ralationahipa between the two came~a• 7 muat be corrected, In 

the case where one of the two cameras 7 is used, tha detection 

can be preforiaed only by rotating the nozzle by 350°. 

The CPU 60 calculates the positions of component 

X'.aferenca marks 33. corresponding to the 'l'CP J, from the 

detected position of the TCP 3. The component reference marks 

33 are calculated marks and formed at posi tiona which, when the 

~CP 3 is mounted to the ta~get position,·are coincident with 

10 the target refe~enoe marks 6. 

Since the target ref ere nee marks 6 on the printed 

circuit board 4 are already detected and stored, a holdin; 

angle error produced between the angle a.t: which the 'l'CP 3 is to 

be mounted and the angle at which the TCP 3 ie actually held 

lS can be calculated by comparinq the positions of the tarqet 

reference marks 6 with those of the component reference marks 

33. The auction nozzle 5 ia rotated on the basis of the 

holding angle error, so that the holdinq angle of the TCP 3 is 

m~de coincident with the anqle at which the TCP 3 is to be 

20 mounted. Then, the component mountinq head 8 is again moved 

ove% the printed circuit board 4. 

On the other hand, in a period from the time when the 

component mounting head 8 which have not held the TCP 3 is 

retracted from the printed circuit board 4 to that when the 

z~ component mountinq head 8 holding the TCP 3 is again positioned 

over the printed circuit board 4, the heater head 24 is moved 
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onto the printed circuit board 4 by the heatermovinq mechaniem 

25 on the basis of th• positions of the target reference marks 

6 stored in the CPU 60. Flux and an adhesive are applied onto 

the printed circuit board 4 by the injectors 29 and 30. 

s Thereafter, the heater haad 24 is returned to tha waiting 

ppaition. 

The component mounting head 9 holding the TCP 3 is 

again positioned over the printed circuit board 4, and the 

light 13 is lit. The cameras 7 again detect the target 

10 reference marks 6. As shown in Fig. l, each of the fields of 

view F of the cameras 7 captures simultaneously the 

corresponding tarqet ref erenoe mark 6 and a part of the outl~ne 

of the TPC 3. The calculated position of the component 

reference marks 33 of the TCF 3 are compared with the positions 

15 of the target reference marks 6 which are actually detected, so 

a.a to calculate a poai tional error therebetween. '!'he component 

mounting head 8 is moved by a feedback c:orttrol so that the 

positional error becomes ze~o. When the positional error is 

•ero and the TCP 3 reaches the position of the printed circuit 

20 board 4 to which the TCP is to be mounted, the suction nomale 

S is advanced out. As a result, the TCP 3 is aupplied onto the 

die attachment pad 21 of the printed circuit bo~rd 4 and 

adheres thereto. 

Then, the heater head 24 is again positioned over the 

2.5 pJ:inted cil:cuit boa.rd 4 by the hee.ter moving mecl\anism 25. At 

this time, the heater 26 is positioned over the TCP 3 in a 
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condition where the covers 27 are opened, and the covers 27 are 

then closed. Hot air ia blown out from the heater 26, ao that 

the terminals of the TCP 3 are soldered to the printed pattern• 

22. At the aame time, vaporized flux ie aspirated by the 

s blower 28. Accordinqly the flux vapor will not spread out. 

The above-4eacribed embodiment is a preferred 

embodiment of the invention, but the invention ls not limited 

to the embodiment, various modifications may be performed 

without departing the scope of the invention • For example, the 

10 apparatus may be modified in the followinq manner. The light 

15 

staqe is not disposed. When the component mounting head 

receives a component from the feeder, the head is moved as it 

is to the target position. · At the target poR i tion, the 

position of the component is detected, and the angle adjustment 

and the positioninq are performed. 

is supplied onto a oiroui t board. 

Thereafter, th~ ccmponertt 
. ·-

In the embodiment, the 

heater head 24 is disposed in the component mounting apparatus . . 
1. Alternatively, the heater head 24 may be disposed as a 

sapa:i:ate apparatus. That is, the cqmponent mountinq apparatus 

20 l may be configured as an apparatus only for causing the TCP 3 

to adhere onto the printed circuit board 4. 

Aa apparent from the above description, accordinq to 

the component mountinq apparatus of the invention, a target 

reference mark and a component can be simultaneously detected 

15 by the same camera. The:x:efore, the mounting poel t.ion of the 

component can be determined by a feedback control while the 
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position of the target reference mark ia compared with the 

aoraponant position. Consequently, the component can be mounted 

with hiqh accuracy, and the highly accurate condition can be 

stably maintained without being affected by external 

5 environments such as a temperature and humidity. In addition, 
. 

tfle positional accur4cy of the component mounti:ng head does not . 
have direct relationship with the mounting accuracy of the 

component, so that it. is unnece1:nrary to set the positional 

control of the component mounting head with e&pec1ally hiqh 

10 accuracy. Thus, it is possible to reduce the production coat 

and the maintenance cost of the head moving mechanism and the 

like. 

Since a camera is disposed at two positions located on 

both sides of the suction nozzle, the target reference mark at 

15 two positions with the held component as a center can be 

detected simultaneously with holding the component at a center 

therebetween. Accordingly, an error of the holding angle of 

the component can be calculated with higher accuracy, so that 

the component can be mounted with high accuracy. In addition, 

20 the holding unit is configured by the suction nozzle, and hence 

the holding of the component can be surely performed in one 

direction. 
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JIHA'l' IS CLAIMJD IS1 

l. A component mounting apparatus eomprlainq1 

a component mounting head havinq a holding unit for 

holding a supplied component and for mounting said component to 

a predetermined tarqet position, and a camera for detecting a 

p9sition of a targe~ reference mark formed in the vicinity ot 

said target position, and for detecting a holding poeition of 

said component with respect to said holding unit, and said 

camera simultaneously detecting said position of said target 

reference mark and said holding position; 

error calaulatinq means for calcul4ting an error of a 

holding angle of said component on the basis of said position 

of said target refe~ence mark and said holding position; 

an anqle adjusting mechanism for adjuatinq an angle of 

said holdinq unit on the basis of the holdinq angle error; and 

a head moving mechanism for moving said component 

mounting head on the basis of said position of said ta.rqet 

reference .mark and said holding- position of said component 1 

thereby positioninq said component to said ta~get position. 

2. A component mounting apparatus according to claim 1 1 

wherein a component reference mark position correapondinq to 

said component is calculated from said holding position of aaid 

component, and the error is.calculated by using said co•ponent 

reference mark position. 
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l A component mountinq apparatus according to claim 21 

a wherein a position to which said component ia to be mounted is 

3 determined with aligning said component reference mark position 

4 with said target reference mark. 

-A ~omponent Jn0untin9 appa~atua accordinq to claim 11 

2 wherein said camera judges nondefactive/defective of said 

!I aomponant:. while said angle adjusting mechanism rotates said 

4 component in a step of a predetermined angle. 

1 5. A component mounting apparatus acaordinq to claim 1, 

2 further compxisin91 

3 a heater head independently disposed from said 

4 component. mountinq head, wherein each of said heads moves 

5 independently in X and Y directions. 

1 A component mountinq apparatus accordin9 to claim 5, 

2 wherein a guiding shaft for one of the x- and YMdirections is 

3 common to said component mountinq head and said heeter head. 

1 A component mounting apparatus comprisinqt 

2 a component mounting head having a holdinQ unit for 

3 holding a supplied component and for mounting said component to 

~ a predetermined target position, and a camera for detectinq a 

s position of a target reference mark formed in the vicinity of 

6 said target position, and for detecting a holdin9 position of 
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1 said component with respe~t to said holding unit, •nd aaid 

a camera simultaneously detecting said position of said target 

9 reference mark and said holdinq position1 

10 error calculating means for calculating an error of a 

11 holding angle of aaid component on the basis of sald poaition 
4 

ll ot said target refer~nce mark and said holding posttionJ 

13 an anqle adjusting mechanism for adju•tin9 an anqle of 

14 said holding unit on the basis of the holding angle errori and 

15 a head moving mechanism for moving sa.ld component 

16 l\\Ounting head on the ba.eis of said position of said tarCjlet 

17 reference mark and said holdlncz position of snid component, 

18 thereby positioninq said component to said tarqet position. 

19 wherein said holding' unit includes a suction nozzle 

20 which eucks and holds said component, said camera is disposed 

21 at two positions located on both sides of said suction nozzle, 

22 •aid an9le adjusting mechanism includes a rotating member for 

23 rotatinq said suction no~zle, said component mounting head 

21, includes reoip.rocatin9 means for reciprocating said auction 

25 notzle, and said head moving mechanism moves said component 

2& mounting head in X-axis and Y-axis directions on a workinq 

27 table. 

1 a. A component mounting apparatus according to claim 7, 

2 wherein said two cameras are placed at diagonal positions of 

' said component which is held on said suction nozzle. 

\ \11\lll l\ll\l llll\ \ll\I \I Ill\ 
* C L M S * 
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1 A component mountinq apparatus according to claim 7, 

2 wherein said erro.r calculating mean•· calculatea • component 

3 reference mark position correspondinq to said component from 

4 said holding position of said c::omponent, and the error from 

s said component ~eference 11\ark position. 

1 10. A component mounting apparatu• accordin9 to claim 9, 

2 wherein ~ position to which said component is to be mounted is 

3 determined with aliqning said component reference mark position 

4 with said tarqet reference mark. 

l 11. A component mounting apparatus according to claim 7, 

2 wherein said camera judqes · nondef ecti ve/def ecti ve of said 

.3 component while said angle adjusting mechanism rotates aaid 

4 component in a etep of a predetermined angle with respect to an 

s axis of said suction noszle. 

1 12. A component mounting apparatus according to claim l, 

a further oomprisin9; 

3 a heater head independently disposed from said 

4 component moun~lng head, wherein each of said heads moves 

~ respectively moves alonq quiding shafts in X and Y directions. 

l. 13. A component mounting apparatus accordinq to claim 12, 

2 wherein one of guiding shaf ta for one of the x- and y .. 

l directions is common to said component mounting head and said 
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4 h eater head. 

---------

·1•111111\UI 
* C L M $ * 

-· .- --· .. ----·-- -- --- ------· 

- 21 -


