COVPONENT MOUNTI NG APPARATUS BACKGROUND OF THE | NVENTI élld;l ) b{—f?-.

:lnvention The invention relates,to a conponent nDuntlng ap whi ch
mouhts a conponent to a target p05|t|on and nore partlcU$ to a
conmponent nounti-ng apparatus conprising a canmera which detects a position
of a conmponent and a target nounting position. Related art 10
conmponent nounting apparatus nounts a conponent such as a TCP (Tape Carrier
Package) on a printed circuit board to
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Tha invention relates to a component mounting apparatus
which mounts a component to a target position, and moxe
particularly to a compﬁnant mounting apparatus comprising a
cameora which detects a position of a component and & target
mounting position,

lated art

A component mounting apparatus mount#g a component such
as a TCP (Tape Carrier Package) on a printed circuit board to
be attached into a personal computer, by using a robot. 1In
euch an apparatus, a single camera fixed to the apparatus
detects the position of a component held by the robot, and
another camera fixed to a head detects a target position on the
board. Then, moving distances in the X-axis and Y-axis
directions of the robot are calculated from the component
position and the target position, the robot ls moved, and the
component ia mounted to the target position on the board.

In the above-described component mounting apparatus,
however, the component position and the target position are
detected by separate cameras and the robot is moved based on
the component ﬁosition and the target position, so that the
positional accuracy of the cameras anq the moving accuracy of

the robot directly affect the mounting accuracy of the
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be attached into a personal conputer, by using a robot. |In such an
;apparatus, a single canera fixed to the apparatus detects the position of &
conponent held by the robot, and 15 anot her canera fixed to a head
detects a target position on the board. Then, noving distances in the
X-axis and Y-axis directions of the robot are calculated fromthe conponent
position and the target position, the robot is noved, and the conponent is
mounted to the target position on the board. 20 In the

chove, descr ARSI P UG SANEANE WU o WREERTREES ohe
robot is novadrgetefodition with high accuracy.
Specifically, the moving distances of the robot are
calculated from the component position and the target position
s dataected by tha respective cameras. If there exists an error
in positions of the cameras, thérefore, errors may occur in the
moving distances, Additionally, srrors may occur betwean the
calculated moving distances and the actual moving distances of
the xrobot which is moved based on the calculated moving
10 distances. Moreover, errors may occur in various portions
depending on variations in temperature or humidity during the
operation., For these reasons, it ls difficult to increase tha
mounting accuracy of a component.
In order to increase the moving accuracy of the robot,

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

Howaver, 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 component at a low cost
20 and with high accuracy.
In order to attain the object, the component mounting
apparatus comprises: a componant mounting head having & holding
unit which holds a supplied component and mounts the component

to a predetermined target position, and a camera which detects

i




the conponent position and the target position, so that the positional
s accuracy of the caneras and the noving accuracy of 25 the robot

directly

affect the nounting accuracy of the conmponent. Thus, it
difficult to nount a conponent to the target position with high accuracy.

Specifically, the noving distances of the robot are calculated fromthe

conponent position and the target position 5
If there exists an error

caner as.

1o
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20

25

the target position, detects ; holding position of the hald
component with respect to the hoiding unit, and simultaneocusgly
detects the position of the target refsronce mark and the
holding position; error caloculating means for calculating an
error of a holding angle of the component onand the holding
pgéition; an angle adquting mechanism which adjusts an angle
of tha holding unit on the basis of the holding angle exror;
and & head moving mechanism which moves the component mounting
head on the basis of the position of the target reference mark
and the holding position of the component, thersby positiening
the component to the target position.

Before holding a component, accordingly, the component
mounting head is moved by the head moving mechanism to the
target position, and the camera detects the target refesrence
mark. After the detection, a supplied component is held by the
holding unit, and the camera detects the holding position of
the component with respect to the holding unit. An error of
the holding angls of tha component is calculated on the basis
of the holding position of the component and the position of
the target reference mark which is previocusly detected., Based
on the holding angle error, the angle of the holding unit is
adjusted by the angle adjusting mechanism, so that the angle of
the component is made coincident with the angle of the targst
position,

Next, the component mounting head is again moved to the

target poaition so that the component is made substantially
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In positions of the caneras, therefore, errors may occur in the noving

di stances. Additionally, errors may occur between the cal cul ated novi ng

di stances and the actual noving distances of the robot which is noved based
on the calculated noving 10 di stances. Mor eover, errors may occur in
various portions depending on variations in tenperature or humdity during
the operation. For these reasons, it is difficult to increase the nounting
accuracy of a conponent. In order to increase the nmoving accuracy of the

ng\?gE/er t hi éoiEPér/nggng Q?ﬁﬁ"@bez t%q:gterﬁaﬁosiagne Al %%l, etf\e é)arm%\éa Setects
the component, and simultanecusly detects the target raferencs
marxk. Thereafter, the component position is comparaed with the
position of the target reference ﬁark. On the basis of the
S comparison, the position of the component mounting head is
finely adjusted so_ that the component position is made
coincident with the tarcet position, and the component ia then
mounted,
The operations of detection of tha component position,
10 adjustment of the angle, positioning, and the like may be
conducted aftor the component mounting head is moved to the
target position in the condition where the head sucks the
component.
In the component mounting apparatus, the holding unit
15 disposed on the component mountin hesad ig a suction nozzle
which sucks and holds the component, a camera is disposed at
two positions located on both sides of the suction nozzle, the
angle adjusting mechanism is rotating means for rotating the
suction nozzle, means for reciprocating the suctlion nozzle is
20 disposed on the component mounting head, and the head moving
mechanism moves the component mounting head in X-axis and Y-
axis directions on a working table.
Accordingly, when a supplied component is to be takan
out by the holding unit, the component is sucked and held by
25 the suction nozzle in the condition where the suction nozzle is .

advanced by the nozzle reciprocating mechanism. Then, the
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SUMVARY CF THE INVENTION It is an object of the invention to provide a

s conponent nounting apparatus which can nount a conponent at a | ow cost 20
and with high accuracy. In order to attain the object, the conponent
nount i ng apparatus conprises: a conponent nounting head having a hol di ng
unit which holds a supplied conponent and nounts the conponent to a
predeterm ned target position, and a canera which detects 25 a position
of a target referénce mark forned in the vicinity of

suction nozzle is retracted by the noszle reclprocating

mechanism, so that the component ig lifted. When the component

is to be mounted to the target position, the suction nozzle ia

advanced by the nozzle reciprocating mechanism. In this
5 condition, the suction and holding are canceled and the
mounting of tha componant is performed.

Whan the angle of the holding unit is to be adjusted on
the basis of the holding angle error of the component, the
suction nozzle is rotated together with the component., The two
10 cameras detect the positions of target reference marks

respectively formed in two or morxe places among which the held

component is interposed.

BRIEF DESCRIPTION OF THE DRAWINGS

Fig. 1 is a plan view showing a positional relationship

15 among & printed circuit board, a TCP, and fields of view of
cameras in an embodiment of the component mounting apparatus of
the inventian;

Fig. 2 is a plan view showing the whole of the
component mounting apparatus;

20 Fig. 3 is a view showing a component mounting head, in
which Fig. 3 (A) is a plan view, Fig. 3 (B) is a front view,
and Fig. 3 (C) is a bottom view;

Fig. 4 is a view showing a heater head, in which Pig.
3 (A) ig a plan view, and Fig. 3 (B) is a front view;

25 Fig. 5 is a bottom view showing the heater head:

-3 - This Sheet Has Been R fi

LT




the target position, detects a holding position of the held conmponent with
respect to the holding unit, and sinultaneously detects the position of the
target reference mark and the hol ding position; error calculating neans for
calculating an 5 error of a holding angle of the conponent onand the
hol di ng position; an angle adjusting nechani sm which adjusts an angl e of
the holding unit on the basis of the holding angle error; and a head noving
mechani sm whi ch noves the conponent nounting head on the basis of the
position of the targekigeferencg wRak I9ew 8RGwidE HOLGAEOE ARG ekt Ynd NE

conponent, thereby positioning _
cover of the heater head is removed; and

Fig. 7 is & block diagram of an operation control unit,

E DESCR ION OF E_PREFERRED EMBOD]MEN

W

Hereinafter the configuration of the invention will be
deascribed in detail b& way of an embodiment sghown in the
accompanying drawings. In the embodimeht, a component mounting
apparatus which mounts a TCP on a printed circuit board will be
described. It is appreciated that the invention can be applied
10 to a component mounting apparatus for mounting another kind of

componant on anot};ar type of board ox the like,
As shown in Figs. 2 and 3, the component mounting
apparatus 1 comprises a component mounting head 8 having: a
holding unit consisting of a suction nozzle 5 which holds a
15 component. such as a TCP 3 supplied from a feeder 2 and mounts
the TCP 3 to a predetermined target position, for aexample, a
mounting position position on a printed circuit board 4; and
cameras 7 which detect the holding position and the holding
angle of the TCP J and detect the positions of target references
20 marks 6 formed in the vicinity of the attachment position on
the printed circuit board 4. The component mounting app&ratus
further comprising a rotation motor 9 serving as an adjusting
mechanism which adjusts the angle of tha suction nozzle 5; a
reciprocation motor 10 serving as a nozzle reciprocating

25 mechanisnxwhich.advances and retracts the suction nozzle 5; and
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the conponent to the target position. Before hol ding a conponent,
<accordingly, the conmponent nounting head is noved by the head noving
mechanismto the target position, and the canera detects the target

ref erence 15 mark. After the detection, a supplied conpgnent is held by
the holding unit, and the canera detects the hol ding position of the
conponent with respect to the holding unit. An error of the holding angle
of the conponent is calculated on the basis of the holding position of the

conponent angl hded RS} ingOmeeharfsm {DaHidhIsioves’ Eh6"ESnPBHENtViiouRtLA
previously detected. Based on the holding angle error, the angle of ?he
hol di ng uni théad .8 over a working table 11 (hereinafter referred to ag XY
plane).
As shown in Fig. 3, the component mounting head 8
5 comprisgs: the suction nozzle 5 which sucks and holds the TCP
3 in a direction pe?pendicuiar to the working table 11
(herelnafter referred to as Z-axis direction); the two cameras
7 respactively having fields 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 serving as the angle
adjusting mechanism which rotates the suction nozzle 5 about
the % axis; the reciprocation motor 10 sarving as the nozzle
reciprocating mechanism which slides the suction nozzle 5 along
13 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 axe
disposed on each of the optical paths 8 of the imaging optical
20 systems of the cameras 7. Accordingly, the optical paths S are
bent, so that the cameras 7 can be attached at positions which
do not face the respective imaging positions. Any other
imaging optical system may be employed as far as two images on
the XY plane and on the both sides of the suction nozszle 5 can
25 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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adj usted by the angl e adjusting nechanism so that the angle of the

. conponent is nmade coincident with the angle of the target position. 25
Next, the conponent nounting head is again noved to the target position so
that the conmponent is nade substantially 4 coincident with the target
position. Then, the canera detects the conponent, and sinmultaneously
detects the target reference

integrally attached to the coﬁbonent mounting head 8. In the
embodiment, the two cameras 7 which are disposed at diagonal
positions are used. Alternatively, one camera or three or more
cameras may be used. According to the configuration of the
5 embodiment, the positions of a component which are separated by
the largest distancg can be detected by cameras of a semall
number, thereby improving the position dstection accuracy.

As shown in Fig. 2, the head moving mechanism 12
comprises two Y-shafts 17 fixed to the working table 11, an X-
10 shaft 18 for the head which can move along the Y-shafts 17, and

a slider 19 which can slide with respect to the X~-shaft 18 for

the head and to which tha component mounting head 8 is fixed.

By the movement of the X-shaft 1B for the head and the slider

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

15 direction and the Y-axis direction over the working table 11,

The feader 2 takes out TCPs 3 which are stacked, one by

one and in a predetermined posture, and supplies the TCP 3 onto

the working table 11, The TCP 3 has the budy of a square thin

plate shape and a large number of minute terminals outwardly

20 extending are disposed on the sides of the body. A light stage

20 which performa illumination in the Z-axis direction from the

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

transporting the printed circuit board 4 are disposed on the
working table 11,

25 As shown in Fig, 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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mar k. Thereafter, the conponent position is conpared with the position of

- the target reference mark. On the basis of the 5 conparison, the
position of the conponent nmounting head is finely adjusted so that the
conponent position is nmade coincident with the target position, and the
conponent is then nmounted. The operations of detection of the conmponent
position, 10 adj ustnent of the angle, positioning, and the |ike may be
conducted after the conmponent nounting head is noved to the target position

in the condi tdgprabeagat i shesdrer P didn 68" Minted circult board 4,
A numbsr of printed patterns 22 for the terminals are formed
around the die attachment pad 21 so as to bae perpendicular to
the respective sidas of the equare. In tha vicinity of the

5 four corners of tha die attachment pad 21, target refsrence
marks 6 which are fouxr in total and have a small circular shape
are respectively formeé. The printed patterns 22 arxe solder
plated. 1In the embodiment, the numbar of the target referanca
maxks 6 is four. The number of the target reference marks may

10 be changed depending on the accuracy required for mounting a

c¢omponent. In order to attain sufficiently high accuracy,
preferably, two or more target reference marks 6§ are provided.

As shown in Figs. 2 and 4, a heater head 24 which
pexforms the soldaering, and a heater moving mechanism 25 which

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

working tabla 11 of the component mounting apparatus 1. Thae
heater head 24 comprises: a heater 26 having a sguare alr
supply opening through which hot air is blown out toward the
working table 11; covers 27 which cover the heater 26 by

20 surrounding the heatexr 26 from the sides thereof other than one

face of the haater 26 which faces the working table 11; blowers
28 which aspirates the air in the conver 27; an injector 28
which supplies an adhesive; and an injector 30 which supplies
flux,

25 The heatar moving mechanism 25 comprises an X-shaft 31

for the heatesr which can move along the Y-shafts 17 fixed onto
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In the conponent nounting apparatus, the holding unit 15 disposed on the

- conponent nmountin head is a suction nozzle which sucks and hol ds the
conponent, a canera is disposed at two positions |ocated on both sides of
the suction nozzle, the angle adjusting nmechanismis rotating.nmeans for
rotating the suction nozzle, neans for reciprocating the suction nozzle is
20 di sposed on the conponent nounting head, and the head novi ng nechani sm
noves the conponent nounting head in X-axis and Y- axis directions on a

wor ki ng t abl e&heAararkdinggltableharl ,a sidppl | £XideaBm aliidls dan hel idkaput by

the hol ding unit, the conponent is sucked and hel d by
respect to the X-shaft 31 for the heater and to which the
heater head 24 is fixed. By the movement of the X-shaft 31 for
the heater and the slider 32, the heater head 24 can be moved
5 in the X-axis and Y-~axlis directions over the working table 11.
Fig, 7 shows the configuration for c¢ontrolling the
operation. The convgfer 21, the heater 24, and a xobot
controller 50 which controls the operations of the componaent
mounting head 8 and the heater head 24 are connected to a
10 gsequencer 40 which controls the operations of the whole system.
An image processing device 70 is connacted to a robot
controller 50 via a CPU 60. The two cameras 7 are connected to
the image processing device.
In the embodiment, since the component mounting 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 8. Accordingly, the mounting of the TCPF 3 by the
component mounting head 8 can be performed with high accuracy
and without being affected by heat, In addition, since the
20 component mounting head 8 and the heater head 24 are separately
disposed, for example, the operation of taking out the TCP 3
from the feeder 2 by the component mounting head 8 can be
performed simultaneously with the operation of applying an
adhesive or the like by the heater head 24. Accordingly, the
25 component mounting operation can be rapidly performed.

In the embodiment, the soldering is performed by

10 - e
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25 the suction nozzle in the condition where the suction nozzle is
advanced by the nozzl e reciprocati ng nechani sm Then, the 5 suction
nozzle is retracted by the nozzle reciprocating nechanism so that the

conponent
posi tion,
mechani sm
capcel ed
5
10
15
20
25

is lifted. When the conponent is to be nounted to the target
t he suction nozzle is advanced by the nozzle reciprocating

In this 5 condition, the suction and holding are

and the

blowing out hot air from the ﬁ;ater 26. As compared with the
prior art in which a hot bar is used, the mounting onto the
soldering portion can be performed with lower accuracy.
Specifically, the hot air is blown out from the air supply
opening in a slightly spreading manner, and hence a relatively
large displacement of the heater 26 with respect to the TCP 3
can be allowed. In ihe case of a hot bar, only a amall
displacement from the TCP 3 c¢an be allowed. Thus, it ia
unnecessary to set the moving accuracy of the heater head 24 so
as to be very high. In the case of the hot bax, the cperations
of aligning a contact portion in parallel and cleaning the
contact portion are required. By contrast, in the embodiment,
such operations are not required. Accordingly, the production
cost and the maintenance cost of the heater moving mechanism 25
and the heater head 24 can be lowered.

When the TCP 3 is to be mounted on the printed circuit
board 4 by thea component mounting apparatus 1, the printed
circuit board 4 is transported to a predetermined position of
the working table 11 by the conveyer 2i. 'Then, the component
mounting head 8 is moved over the printed ecircuit board 4 by
the head moving mechanism 12, and the light 13 of the component
mounting head 8 {8 lit. The cameras 7 take images of the
target reference marks 6 at the corresponding positions, and
the image processing device 70 detects the positions of the
marks 6. The detected positions are stored in the CPU 6§0. The

component mounting head 8 is further moved so as to be

- 11 -
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nmounting of the conponent is perforned. Wen the angle of the hol ding unit
-is to be adjusted on the basis of the holding angle error of the conponent,
the suction nozzle is rotated together with the conponent. The two 10
caneras detect” the positions of target reference marks respectively
formed in two or nore places anong which the held conponent is interposed.
BRI EF DESCRI PTION OF THE DRAWNGS Fig. 1 is a plan view show ng a
positional relationship 15 anong a prinfed circuit board, a TCP, and

; :Oggflzt 8fs \C/):c POt 1 6ANE! 80at NeRE 20P0FI HRPL126d! BRoRORRBNEREAERUAL | NGhg
suction nogzla 5 is advanced out by the reciprocation motor 10,
and the suction nozzle 5 sucks and holds the TCP 3. Then, the
guction nozzle 5 is retracted go as to lift the TCP 3, In a

5 condition where the TCP 3 is held, the component mounting head

8 is moved onto the light staqé 20,

The cameras 7 r;caives light rays from the light stage

20 so as to take an image of a part of the outline of the TCP

3, and the imags processing device 70 detects the position of

10 the TCP 3, The detected poaition is stored in the CPU 60. The

TCP 3 is detected by means of transmission light, and hence the
detection can be performed with high accuracy. The images take
by the two cameras 7 are sent to the image processing device 70
shown in Fig. 7, and positions of the corners or the outwardly
15 projected terminals in the images are detected, 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 detscted.
Alternatively, a characteristic shape of the component may be
detected, During this detection, the suction nozzla S ia
20 rotated in a step of 45° by the rotation motor 9. As a result,
the outline of the terminals of the TCP 3 and that of the TCP
3 itself can be aobtained, and hence a possible defect of the
TCP 3, and the number and possible bending of the terminals of
the TCP 3 can be detected. Accordingly, it is posaible to
25 judge nondefective/dafective of the TCP 3. In the case where

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

- 12 -
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t he invention; Fig. 2 is a plan view showng the whole of the conponent
- nounti ng apparatus; 20 Fig. 3 is a view show ng a conponent
nounting head, in which Fig. 3 (A) is a plan view, Fig. 3 (B) is a front
view, and Fig. 3 (C) is a bottomview, Fig. 4 is a view showi ng a heater
head, in which Fig. 3 (A) is a plan view, and Fig. 3 (B) is a front view,
25 Fig. 5is a bottomview showi ng the heater head,;

nozzle 5 to ba rotated only. by 180°, but ths positional

relationships between the two cameras 7 must be corrected., In

the case where one of the two cameras 7 is used, the detaction
can be preformed only by rotating the nozzle by 360°,

5 The CPU 60 calculates the positions of component
reference maxke 331, corresponding to the TCP 3, from the
detected position of tﬂe TCP 3. The componant reference marks
33 are calculated marks and formed at positions which, when the
TCP 3 is mounted to the target position, are coincident with
10 the target reference marks 6.

Since the target reference marks 6 on the printed
circuit board 4 are already detected and stored, a holding
angle error produced between the angle at which the TCP 3 is to
be mounﬁed and the angle at which the TCP 3 is actually held

15 can be calculated by comparing the positions of the target
raeference marks 6 with those of the component reference marks
33. The suctlion nozzle 5 is rotated on the basis of the
holding angle error, so that the holding angle of the TCP 3 is
made colncident with the angle at which the TCP 3 is to be

20 mounted. Then, the component mounting head B is again moved
over 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

28 component mounting head B holding the TCP 3 is again positioned

over the printed circuit board 4, the heater head 24 {s moved

- 13 -
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6 Fig. 6 is a side view showi ng a condition where one cover of the heater
-head is renoved; and Fig. 7 is a block diagram of an operation control
unit. DETAI LED DESCRI PTI ON OF THE PREFERRED EMBODI MENTS 5

Herei nafter the"configuration of the invention will be described in detai
by way of an enbodi mrent shown in the acconpanying drawi ngs. In the

enbodi nent, a conponent nounting apparatus which nmounts a TCP on a printed
circuit board will be described. It is appreciated that the invention can

be applied onto the printed circuit board 4 by the heater moving mechanism

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

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

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

5 Thereafter, the heater head 24 is returned to the waiting
position. i

The component ﬁounting head 9§ holding the TCP 3 is

again positioned over the printed circult board 4, and the

light". 13 is 1lit. The cameras 7 again detect the targat

10 refarence marks 6§, As shown in Fig. 1, each of the fislds of

view F of the cameras 7 captures simultaneocusly the

corresponding target reference mark § and a part of the outline

of the TPC 3. The calculated position of the component

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

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

ag to calculate a positional error therebetween. 'The component

mounting head 8 is moved by a feedback control so that the

positional error becomes zero., When tha.poaitional error is

gzéxro and the TCP 3 reaches the position of the printed circuit

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

8 is advanced out. As a result, the TCP 3 is supplied onto the

die attachment pad 21 of the printed circuit board 4 and

adheres thereto,
Then, the heater head 24 is again positioned over the
25 printed cixcuit board 4 by the heatexr moving mechanism 25, At

this time, the heater 26 is positioned over the TCP 3 in a

- 14 -
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10 to a conponent nounting apparatus for nounting another Kkind of

- conponent on anot her type of board or the Iike. As shown in Figs. 2 and 3,
t he conponent nounting apparatus 1 conprises a conponent nounting head 8
havi ng: a holding unit consisting of a suction nozzle 5 which holds a 15
conponent such as a TCP 3 supplied froma feeder 2 and nmounts the TCP 3 to
a predetermned target position, for exanple, a nounting position position
on a printed circuit board 4; and caneras 7 which detect the hol ding

Pt o SRR M AL 408, BLLLF SRS PR Sl UiE S a1
position ON t¢hen closed. Hot air is blown out from the heater 26, so that
the terminals of the TCP 3 are soldered to the printed patterns

22, At the sams time, vaporized flux is aspirated by the

-] blower 28. Accordingly the flux vapor will not spread out.
. The abova-daagribed “embodiment is a preferred
embodiment of the invention, but the invention is 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 following manner. The light
stage 18 not disposed. When the component mounting head
recelves a component from the feeder, the head is moved as it
is to the target position. At the target position, the
position of the component is detected, and the angle adjustment

15 and the positioning are performed. Thereafter, the component
is supplied onto a ocircuit board. In the embodiment, the
heater head 24 is disposed in the componaent mounting a§paxatua
1. Alternatively, the heater head 2@ may be disposed as a
separate apparatus., That is, the component mounting apparatus

20 1 may be configured as an apparatus only for causing the TCP 3
to adhere onto the printed circuit board 4.

As apparent from the above description, accoxrding to
the component mounting apparatus of the invention, a target
reference mark and a component can be simultaneocusly detected

25 by the same camera. Thexefore, the mounting position of the

component can be determined by a faeedback control while the -
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the printed circuit board 4. The conponent nounting apparatus further
-conprising a rotation notor 9 serving as an adjusting nmechani sm whi ch
adj usts the angle of the suction nozzle 5; a reciprocation notor 10
serving as a nozzle reciprocating 25 mechani sm whi ch advances and
retracts the suction nozzle 5; and 7 a head novi ng nmechani sm 12 which
noves t he conponent nounting head 8 over a working table 11 (hereinafter
referred to as XY -

position of the target reference mark Jis compared with the

componant position. Consequently, the component can be mounted

with high accuracy, and the highly accurate condition can be

stably maintained without being affected by extarnal

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

the positional accurgcy.af the éomponent mounting head does not

have direct xelationship with the mounting accuracy of the

component, so that it is unnecessary to set the positional

control of the component mounting head with especially high

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

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

thersbetween. Accordingly, an error of tha holding angle of

the component can be calculated with higher accuracy, sc that

the éomponant can be mounted with high accuracy. 1In 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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pl ane).

As shown in Fig. 3, the conponent nounting head 8 5 conpri ses:

-t he suction nozzl e 5 which sucks and holds the TCP 3 in a direction

di rect

i on
are two p

the 10
nozzl e

which rotate

not or

w

ozzPe

7 respectively having fields of view F which
e vicdinity of the suction nozzle 5 and on both sides of
‘a light 13 which illumnates the TCP 3 held by the suction

t“ﬁ gtable 11 (hereinafter referred to as Z-axis

5; the rotation notor 9 serving as_the angle adjusting nechani sm

10 ser
1

2,

10
11
12
13
14
15
18
17

18

a#hgﬁggﬂg%g&ﬂgggiéle 5 about the Z axis; the reciprocation

1. A component mounting apparatus comprising:

a component mounting head having a holding unit for
holding a supplled component and for mounting said component to
a predetermined target position, and a camera for detecting a
position of a target rgference-mark formed in the vicinity of
sajid target position, and for detecting a holding position of
said component with respsct to said holding unit, and said
camera simultanecusly detecting sald position of said target
raeference maxk and said holding position;

error calculating means for calculating an errox of a
holding angle of sajid component on the basis of sald position
of said target reference mark and sald iolding position;

an angle adjusting mechanism for adjusting an angle of
said holding unit on the basis of the holding angle error; and

a head moving mechanism for moving said component
mounting head on the basis of said position of said target
reference mark and sald holding position of said component,

thereby positioning said component to said target position.

2. A component mounting apparatus according to claim 1,
wharein a component reference mark position corresponding to
said component is calculated from said holding pesijition of said
component, and the error is calculated by using said component

reference mark position.

This Sheet Has Been Reﬂ
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reC|procat|ng mechani smwhi-ch slides the suction nozzle 5 along i5 the zZ
-axis; and a sprrﬁg 14 whig the suction nozzle 5 along the Z-axis
direction in a ma ﬁ\&i‘sngfromthe wor ki ng table 11. Opti cal

el ements such a ?m a mrror 16 dre disposed on each of the
optical paths S o the " | magi ng opti cal systens of the caneras 7.
Accordingly, the optical paths S are bent, so that the caneras 7 can be
attached at positions which do not face the respective inmaging positions.

Any ot her imaging optical systemmay be erfpl oyed as far as two i nages on
the XY pltane &nd on t%é%ﬂ%e§FdE‘§“BFit‘%e“B%¥4W RecArsding. 4o claim 2,

2 wherein a position to which sajid component is to be mounted is
3 determined with aligning said component reference mark position

4 with said targat reference mark.

1 4, A component mounting abparatus according to claim 1,

2 wherein said camera judges nondefective¢/defective of said

3 componant while said angle adjusting mechanism rotates said
& component in a step of a predetermined angle.
1 5, A component mounting apparatus accvording to claim 1,

2 further comprising:
3 a heater head independently disposed from said
4 component mounting head, wherein each of said heads moves

L independently in X and Y directions.

1 6. A component mounting apparatus according to claim 5,
2 wherain a guiding shaft for one of the X- and Y~directions is

3 common to said component mounting head and said heater head.

1 7. A component mounting apparatus comprising:

2 & component mounting head having a holding unit for
3 holding a supplied component and for mounting said component to
4 a predeterminad target position, and a camera for detecting a
5 position of a target refexence mark foxmed in the vicinity of

6 sald target position, and for detecting a holding poeition of

- 18 =
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25 be separately detected. The attachnent positions of the caneras 7
-are not limted as far as the caneras 7 can be integrally attached to

t he conponent nmounting head 8. In the enbodinment, the two cameras 7 which
are di sposed at"di agonal positions are used. Alternatively, one camera or
three or nore canmeras may be used. According to the configuration of the 5
enbodi nent, the positions of a conponent which are separated by the | argest
di stance can be detected by caneras of a small

7 sald component with respect to said holding unit, and said
8 camera simultaneously detecting said position of said target
9 reference mark and said holding position;

10 error calculating means for calculating an error of a
1 holding angle of sald component on the basia of sald poaition
12 of sald target refengnga mark and said holding position;

13 an angle adjusting mechanism for adjusting an angle of
14 said holding unit on the basis of the holding angle error; and
15 a head moving mechanism for moving sald component
16 mounting head on the basis of said position of sald target
17 reference mark and said holding position of sald component,
18 thereby positioning said component to said target position.
19 wherein said holding unit includes a suction nozzle
20 which sucka and holds sald component, said camera is disposed

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

22 said angle adjusting mechanism includes a rotating member for
23 rotating said suction nozzle, said component mounting head
24 includes reciprocating means for reclprocating sald auction

25 nogzle, and said head moving mechanism moves said component

26 mounting head in X-axis and Y-axis directions on a working

27 table.

i 8, A component mounting apparatus according to claim 7,
2 wherein said two cameras are placed at diagonal positions of
3 sald component which is held on said suction nozzle.

AR MU I!l—l~ b i o -
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nunber, thereby inproving the position detection accuracy. As shown in Fig.
*2, the head noving nmechanism 12 conprises two Y-shafts 17 fixed to the
wor ki ng table 11, an X- 10 shaft 18 for the head which can nove al ong
the Y-shafts 17, and a slider 19 which can slide with respect to the
X-shaft 18 for the head and to which the conponent nounting head 8 is
fixed. By the novenent of the X-shaft 18 for the head and the slider 19,

t he conponent nmounting head 8 can be noved in the X-axis 15 direction and
the Y-axijs diggction z0\impoRentOmbuneiigbaspddatuhadcrding? thalkaainuy, TCPs
3 which are stacked, one by one and in a predeterm ned posture, and
suppl i es 2t he M@xr@immald error calculating means calculates a component

3 reference mark posjtion corresponding to sald component from
4 said holding position of said component, and the error from

5 said component refsrence mark position.

- . -

1 10, A component mounting apparatus according to claim 9,
2 wherein a position to which said component is to be mounted is

3 determined with aligning said component reference mark position

&4 with said target reference mark.

1 11, A component mounting apparatus according to claim 7,
2 wherein said camera judges nondefective/defective of said
3 component while said angle adjusting mechanism rotates said

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

5 axis of sald suction nosgzle.

1 12, A component mounting apparatus according to claim 1,
2 further comprising:
3 a8 heater head independently disposed from said

4 component mounting head, wherein each of sald heads moves

5 respactively moves along guiding shafts in X and Y directions.

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

2 wherein one of guiding shafts for one of the X- and ¥~

3 directions is common to sald component mounting head and said
- 20 - '
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the working table 11. The TCP 3 has the body of a square thin plate shape
‘and a | arge nunber of nminute terninals outwardly 20 extendi ng are

di sposed on the sides of the body. A light stage 20 which performns
illumnation in the Z-axis direction fromthe side of the working table 11,
and a conveyer 21 for transporting the printed circuit board 4 are di sposed
on the working table 11. 25 As shown in Fig. 1, a die attachnent
pad 21 which the TCP 3 is to be attached tg and has a substantially square
shape 4 heater head.

UL

i \\\ ﬁ
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9 is provided in a center portion of the printed circuit board 4. A nunber
-of printed patterns 22 for the termnals are forned around the die
attachment pad 21 so as to be perpendicular to the respective sides of the
square. In the“vicinity of the 5 four corners of the die attachnent pad
21, target reference marks 6 which are four in total and have a small
circul ar shape are respectively forned. The printed patterns 22 are sol der
plated. In the enbodinment, the nunber of the target reference marks 6 is

four. The nunber of the tar elyRSpAGE B % SPRbaURE

A component mounting head has a holding unit consisting
of, for example, a suction nozzle for holding a component such
as a TCP, and camera 18 disposed. The camaras detect the posé,

5 and simultaneously detect the positions of the target reference
marke and the TCP by _Means of fields of view. An angle
adjusting mechanism which adjusts the angle of the holding unii
on the basis the holding angle error, and a head moving
mechanism which moves the component mounting head on the basis

10 the positions of the target reference marks, thereby

positioning the TCP to the target position are provided.

This Sheet Has Been Re ﬁ ced
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10 be changed dependlng on the accuracy required for nounting a

component. ‘" n ofi[der to attain sufficiently high accuracy, preferably, two
or nore target reference narks 6 are provided. As shown in Figs. 2 and 4, a
heat er head 24 which perforns the soldering, and a heater novi ng nmechani sm
25 which 15 noves the heater head 24 in the XY plane are disposed on the
workjng table 11 of the conponent nounting apparatus 1. The heater head 24
conprises: a heater 26 having a square air supply opening through which hot

air is blown out1*§%gﬁd t he rking table-11; cdvers 27 which cover the
heater 26 by 20 oundingﬁ heater 26 fromthe sides thereof other

t han one
[(®1} /:y_j

/’/uj
wf‘"’
: 4 N
o= ; o
R 1A, ) I
WO__. ._:‘ i _"71*\ J—h-n—u_ :a?'?.’:
ﬂﬂﬂﬂﬂﬂﬂﬂlﬂlﬂﬂﬂlﬂﬂﬂﬂﬂ ﬂﬂﬂl S Lt
AR ; R f.,—-m
." " . .' "l. .. " 'f . .' '0. van ¢ ** \m
/‘
T, &
WD



face of the heater 26 which faces the working table 11; blowers 28 which

., aspirates the air [n the conver 27; an injector 29 which supplies an

adhesi ve; ahdj an A pf¥ctor 30 whi.ch supplies flux. 25 The heater
nmovi ng nechani sm 25 conprises an X-shaft 31 for the heater which can nove
al gng the Y-shafts 17 fixed onto 10 the working table 11, and a slider
32:which can slide with .
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réspect to the X-shaft 31 for the heater and to which the heater head 24 is
. fixed. By theymvenent of the X-shaft 31 for the heater and the slider 32,

the heater heatl 24 ¢dn be noved 5 in the X-axis and Y-axis directions
over the working table 11. Fig. 7 shows the configuration for controlling
t he operati on. The conveyer 21, the heater 24, and a robot controller 50

whi ch controls the operation gg the}p?qponent nmounti ng head 8 and the
heat'er head 24 are connectedi% dgf@ﬁ"héqﬁgécer 40 which control s the
operations of t ol e system An inage processing device 70 is connected
to a robot controller 50 via a CPU 60. The two caneras 7 are connected to
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t he i mage processing device. In the enbodi ment, since the conponent
- nounting hegd 1? and the heater head 24 are separately disposed, the
heat* of the hﬁdte fhéhd 24 wi It not propagate to the component nounting
head 8. Accordingly, the nounting of the TCP 3 by the conponent nounting
head 8 can be perforned with high accuracy and wi thout being affected by
heat. In addition, since the 20 conponent nounting head 8 and the heater
head* 24 are separately disposed, for exanple, the operation of taking:-out
the TCP 3 fromthe feeder 2 by the conponrent nounting head 8 can be
perfornmed sinul [Bhddusly with the operation of applying an
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adhesive or the like by the heater head 24. Accordingly, the 25 conponent
“mount i ng opera;tflon caﬂ‘ge rapi dly performed. In the enmbodi ment, the
soldering is performe'd 11 bl owing out hot air fromthe heat er -26. As
conpared with the prior art in which a hot bar is used, the nounting onto
t he soldering portion can be performed with | ower accuracy. Specifically,
the_hot air is blown out fromthe air supply

m{f@.ﬁ_' T

27 27 26 27
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5 opening in a slightly spreading manner, and hence a relatively |arge
“di spl acenent of the heater 26 with respect gto the TCP 3 can ‘Qe al | oned.
In the case of a hot bar, only a small displacenent fromthe TCP 3 can be

al | oned. Thus, it.Jjs dnnecessary to set the noving accuracy of the aﬁﬁr
head 24 so 10 asft9 be very high. 1In the case of the hot bar, the
oper-ations |gnyZQ a cortact portion in parallel and cleaning the =

contact portion are required. By contr.ast, in the enbodi nent, such
operations are not requdlred. Accordingly, the production cost and the

mai nt enance cost of thejheater noving rrechanids &_5 lé’_ -and the heater head
24 can be | owered. e% ne .
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When the TCP 3 is to be nounted on the printed CIFCUItC?@ G BySt he

oM

Then
boar ¢
noun
mar ks

e aratus 1, the printed circuit bo ansported
ﬁNEdﬁi j ti-on of the working table 11 by theﬁébéygy

A

he conponent 2 nounting head 8 is noved over the printed C|rcuit
b AR 9end hovi ng mechani sm 1Z77and the light 13 of the conponent
ng head 8 is It} The caneras 7 take inages of the target reference
—at—the—cor+espondi ng positions, and the i mge processing device 70

dete¢ts the positions lof t heQMPONENT MOUNTING ARRARARIS positions are

stored 1n théeé CPU 60.  The conponent nounting head 8 is further noved so as

to be

BACKGROUND OF THE INVENTION
Field of the Invention
The invention relates to a component mounting apparatus

5 which mounts & component to “a target position, and more

particularly to a component mounting apparatus comprising a

camera which detects a position of a component and a target

mounting position.

Related art

10 ' A component mounting apparatus mounts a component such
as a TCP (Tape Carrier Package) on a printed circuit board to
be attached into a personal compute;, by using a robot. 1In
such an apparatus, a single camera fixed to the apparatus
detects the position of a component held by the robot, and

15 another camera fixed to a head detects a target position on the
board. Then, moving distances in the X-axis and Y-axis
directions of the robot are calculated from the component
position and the target position, the robot is moved, and the.
component is mounted to the target position on the board.

20 In the above-described component mounting apparatus,
however, the component position and the target position are
detected by separate cameras and the robot is moved based on
the component position and the target position, so that the
positional accuracy of the cameras and the moving accuracy of

25 the robot directly affect the mounting accuracy of the

REPLACEMENT SHEETS SG
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12 positioned over the TCP 3 supplied fromthe REHEACEN&%H%@HEEE I on

nozzle 5 is advanced out by the reciprocation mytdr 10, and thejstuction

‘nozzl e 5 sucks -and holds the TCP 3. . Then, the suctlz)g 99 5 i 3
retracted so as to lift the TCP 3. In a2 condijti on mhere t hg

J

[CP 3 is

hel d, the conponent nounting head 8 is bved ontjo whe—++ght—stagel20. The

caneras 7 regeives light rays fromthe |ight stdge

10

15

20

25

component. Thus, it is difficult to mount a component to the
target position with high accuracy.

Specifically, the moving distances of the robot are
calculated from the component position and the target position
detected by the respective cameras. If there exists an error
in positions of the cameras, thérefore, errors may occur in the
moving distances. Additionally, errors may occur between the
calculated moving distances and the actual moving distances of
the robot which is moved based on the calculated moving
distances. Moreover, errors may occur in various portions
depending on variations in temperature or humidity during the
operation. For these reasons, it is difficult to increase the
mounting accuracy of a component.

In order to increase the moving accuracy of the robot,
it may be contemplated that a 1linear 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 component at a low cost
and with high accuracy.

In order to attain the object, the component mounting
apparatus comprises: a component mounting head having a holding
unit which holds a supplied component and mounts the component
to a predetermined target position, and a camera which detects

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



REPLACEMENT SHEET

20 so as to take an imge of a part of the outlifeof—theFTCP~3] ahd t he
i mage processing device 70 detects the position ¢f 1% At,\h@;ﬁCP 3 The
detected position is stored in the CPU 60. The TCp ?é’detectej Dy neans
of transmission light, and hence the deBection cgnihe perforasd-hith high
accuracy. The.images take by the two caneras 7 arje sent to the imge
processi ng device 70 shown in Fig. 7, and positi é¢as—of—the—cormers or the
outwardly 15 projected termnals in ~“the_ inmages are detected

thereby det &8€i H@EIRE RAFIHIAN of dehectepas holdinge RosIE ifferet  RheTheld
bears a mark useful .in_ ppsitioni t he rk, hay be detect eq.
Al t er nat i veFPmPINERY, g&?@r?@??%‘:ggﬁ‘be{}ﬁ T??‘Féi t 308 SpRultaneously

detects the position of the target reference mark and the

holding position; error calculating means.for calculating an
5 error of a holding angle of the component onand the holding

position; an angle adjusting mechanism which adjusts an angle
of the holding unit on the basis of the holding angle error;
and a head moving mechanism which moves the component mounting
head on the basis of the position of the target reference mark

10 and the holding position of the component, thereby positioning
the component to the target position.

Before holding a component, accordingly, the component
mounting head is moved by the head moving mechanism to the
target position, and the camera detects the target reference

15  mark. After the detection, a supplied component is held by the
holding unit, and the camera detects the holding position of
the component with respect to the holding unit. An error of
the holding angle of the component is calculated on the basis
of the holding position of the component and the position of

20 the target reference mark which is previously detected. Based
on the holding angle error, the angle of the holding unit is
adjusted by the angle adjusting mechanism, so that the angle of
the component is made coincident with the angle of the target
position.

25 Next, the component mounting head is again moved to the

target position so that the component is made substantially



P
i

det ect ed.

in a step of 45[err] by the rotation notor 9. As{ & rggu
‘the termnals of the TCP 3 and that of the TCP “[sglé J%Nr?g'@g

and hence a possible defect of the TCP % and t
bending of the ternminals of the TCP 3 &an be detject ed.
possible to 25 j udge nondefective/defective o

~ |REPLACEMENT SHEET
During this detection, the suction |nd rot at ed
uttl i ne of
bttai ned,
silbl e
Accordingly, it
'he case

where the two cameras 7 are used, it is sufficient for the suction

10

15

20

25

coincident with the target position. Then, the camera detects
the component, and simultaneously detects the target reference
mark. Thereafter, the component position is compared with the
position of the target reference ﬁark. On the basis of the
comparison, the position of the component mounting head is
finely adjusted so_that the component position is made
coincident with the target position, and the component is then
mounted.

The operations of detection of the component position,
adjustment of the angle, positioning, and the like may be
conducted after the component mounting head is moved to the
target position in the condition where the head sucks the
component.

In the component mounting apparatus, the holding unit
disposed on the component mountin head is a suction nozzle
which sucks and holds the component, a camera is disposed at
two positions located on both sides of the suction nozzle, the
angle adjusting mechanism is rotating means for rotating the
suction nozzle, means for reciprocating the suction nozzle is
disposed on the component mounting head, and the head moving
mechanism moves the component mounting head in X-axis and Y-
axis directions on a working table.

Accordingly, when a supplied component is to be taken
out by the holding unit, the component is sucked and held by
the suction nozzle in the condition where the suction nozzle is

advanced by the nozzle reciprocating mechanism. Then, the

i's



L .
-

13 nozzle 5 to be rotated only by 180[err], but 3&@Lﬁ5§%ﬁﬂ€ﬂ§ﬁ§ET

relationshi ps between the two caneras 7 nust be jcgrrected. In thejcase
where one of the two caneras 7 is used, the detgctji opQGHN 8s70r ¢f rmed only
by rotating the nozzle by 360[err]. 5 5 The CPU 60 calicyl ates

t he positions. of conponent reference nmarks 33 jcO ' o{the TCP
3, fromthe.detected position of the TCP 3. Thgq conponent referehnce marks
33 are calculated nmarks and formed at positions which, when the TCP 3 is
mounted to tPRCEEPRetNQRALR | dif FELTAGHRS dbWt Wheh nezzlenereqipwecating

ref erence marks, 6. . .
ererenc mechanism, so that the component is lifted. When the component

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

advanced by the nozzle reciprocating mechanism. In this
5 condition, the suction and holding are canceled and the
mounting of the component is pérformed.

When the angle of the holding unit is to be adjusted on
the basis of the holding angle error of the component, the
suction nozzle is rotated together with the component. The two
10 , cameras detect the positions of target reference marks

respectively formed in two or more places among which the held

component is interposed.

BRIEF DESCRIPTION OF THE DRAWINGS
Fig. 1 is a plan view showing a positional relationship
15 among a printed circuit board, a TCP, and fields of view of
cameras in an embodiment of the component mounting apparatus of
the invention;
Fig. 2 is a plan view showing the whole of the
component mounting apparatus;
20 Fig. 3 is a view showing a component mounting head, in
. which Fig. 3 (A) is a plan view, Fig. 3 (B) is a front view,
and Fig. 3 (C) is a bottom view;
Fig. 4 is a view showing a heater head, in which Fig.
3 (A) is a plan view, and Fig; 3 (B} is a front view;

25 Fig. 5 is a bottom view showing the heater head;



Since the target reference marks 6 on the printedREPL ACER SﬂEﬁe re

al ready detected and stored, a holding angle errad
n t -chithe TCP 3
gq#ﬁeﬂﬁ%ﬁ?¥fo stof the

=

‘angle at which-the TCP 3 is to be nounted and thqg
is actually held 15 .can be cal cul at edéby conparfi 1
target referepnce marks 6 with those of e conporien
The suctionhozzle 5 is rotated on the basis of t
that the holding angle of the TCP 3 is nade coincC -
which the TCP 3 is thithe ©0is aApSided viemeshowing ceanpenrditippumhiexrs nal 8

is agai n noved over_the printed circuit board 4.
d cover of theF%eater head is removed; and

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

DETAILED DESCRIPTION OF THE PREFERRED EMBODIMENTS

5 _ Hereinafter the configﬁtation of the invention will be

described in detail by way of an embodiment shown in the

accompanying drawings. In the embodiment, a component mounting

apparatus which mounts a TCP on a printed circuit board will be

described. It is appreciated that the invention can be applied

10 to a component mounting apparatus for mounting another kind of
component on another type of board or the like.

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

apparatus 1 comprises a component mounting head 8 having: a

holding unit consisting of a suction nozzle 5 which holds a

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

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

mounting position position on a printed circuit board 4; and

cameras 7 which detect the holding position and the holding

angle of the TCP 3 and detect the positions of target 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 serving as an adjusting

mechanism which adjusts the angle of the suction nozzle 5; a

reciprocation motor 10 serving as a nozzle reciprocating

25 mechanism which advances and retracts the suction nozzle 5; and
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On the other hand, in a period fromthe tinme when §REPCACEWERT SHBED i ng
head 8 which have not held the TCP 3 is retracted fir rritedicjrcui t

‘board 4 to that when the 25 conponent nounti-ng hga QﬁggIQj%ggth TCP 3

I's again positioned over the printed cirkcuit boardi4,| t ﬁéater heafl 24 is
moved 1 4 onto the printed circuit B0ard 4 by the '
mechani sm 25. on the basis of the positions of the tjarget reference narks

YA

a head moving mechanism 12 which moves the component mounting
head 8 over a working table 11 (hereinafter referred to as XY
plane).
As shown in Fig. 3, the component mounting head 8
5 comprises: the suction nozzle 5 which sucks and holds the TCP
3 in a direction perpendicuiar to the working table 11
(hereinafter referred to as Z-axis direction); the two cameras
7 respectively having fields 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 serving as the angle
adjusting mechanism which rotates the suction nozzle 5 about
the Z axis; the reciprocation motor 10 serving as the nozzle
reciprocating mechanism which slides the suction nozzle 5 along
15 the 2 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 imaging optical
20 systems of the cameras 7. Accordingly, the optical paths § are
bent, so that the cameras 7 can be attached at positions which
do not face the respective imaging positions. Any other
imaging optical system may be employed as far as two images on
the XY plane and on the both sides of the suction nozzle 5 can
25 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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6 stored in the CPU 60. Flux and an adhesive are Q%FMQEMENZ S}‘; ’{[‘]I‘i nt ed

circuit board 4 by the injectors 29 and 30. 5 Thore fter ﬁﬂe hgat er

head 24 is returned to the waiting position. The tohp
hol ding the TCP 3 is again positioned oger the prjnt ed circuit b_ard 4, and
the light 13 is lit. The caneras 7 agatrn detect|the target 10
reference nidrks 6. As shown in Fig. 1, each of t ' '
canmeras 7 captures si mul t aneously the cortesponding target

t|n head 8

and a part éhtegraddyl atsachedhsoTplie3compppentameunsied peatt Bon &n the

conponent

10

15

20

23

embodiment, the two cameras 7 which are disposed at diagonal
positions are used. Alternatively, one camera or three or more
cameras may be used. According to the configuration of the
embodiment, the positions of a component which are separated by
the largest distance can be detected by cameras of a small
number, thereby improving the position detection accuracy.

As shown in Fig. 2, the head moving mechanism 12
comprises two Y-shafts 17 fixed to the working table 11, an X-
shaft 18 for the head which can move along the Y-shafts 17, and
a slider 19 which can slide with respect to the X-shaft 18 for
the head and to which the component mounting head 8 is fixed.
By the movement of the X-shaft 18 for the head and the slider
19, the component mounting head 8 can be moved in the X-axis
direction and the Y-axis direction over the working table 11.

The feeder 2 takes out TCPs 3 which are stacked, one by
one and in a predetermined posture, and supplies the TCP 3 oﬁto
the working table 11. The TCP 3 has the body of a square thin
plate shape and a large number of minute terminals outwardly
extending are disposed on the sides of the body. A light stage
20 which performs illumination in the Z-axis direction from the
side of the working table 11, and a conveyer 21 for
transporting the printed circuit board 4 are disposed on the
wérking table 11.

As shown in Fig. 1, a die attachment pad 21 which the

TCP 3 is to be attached to and has a substantially square shape

F of the
reference nmark 6



reference marks 33 of the TCP 3 are conpared with tfuﬁﬂﬁ&ﬁﬂﬂﬂﬂﬁgTﬂgﬂﬁ‘ the

target reference nmarks 6 which are actually detected 0 as to-cat e a
‘positional error therebetween. The conponent nounting egﬁ;geﬁswgpv by a
f eedback control so that the p03|t|onal 9error beconef gero th
positional error is zero and the TCP 3"reaches the pps! riint ed
circuit 20 T board 4 to which the TCP is to be nounfed, the suction rozzle

5 is advanced out. As a result, the TCP 3-is supplied onro the die
at t achment r}efdPZPVéFie@hénpﬁ‘Fﬁ’&F%lmlprb&fr ghe BRENEEAF BECherkaaxd fhen,

t he heater heargum 4e1|' Sotagﬁ‘}{'n eéllt)alggeezc‘ingvf£ %or the terminals are formed

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

the respective sides of the square. 1In ﬁhe vicinity of the

5 four corners of the die attachment pad 21, target reference

marks 6 which are four in total and have a small circular shape

are respectively formea. The.printed patterns 22 are solder

plated. 1In the embodiment, the number of the target reference

marks 6 is four. The number of the target reference marks may

10 be changed depending on the accuracy required for mounting a

component., In order to attain sufficiently high accuracy,

preferably, two or more target reference marks 6 are provided.

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

performs the soldering, and a heater moving 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: a heater 26 having a square air

supply opening through which hot air is blown out toward the

working table 11; covers 27 which cover the heater 26 by

20 surrounding the heater 26 from the sides thereof other than one

face of the heater 26 which faces the working table 11; blowers

28 which aspirates the air in the conver 27; an injector 29

which supplies an adhesive; and an injector 30 which supplies
flux. |

25 .. The heater moving mechanism 25 comprises an X-shaft 31

for the heater which can move along the Y-shafts 17 fixed onto
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25 printed circuit board 4 by the heater noving nechgﬁﬁiﬁggﬁﬂElegﬂﬁﬁmr

tinme, the heater 26 is positioned over the TCP 3 in a condi ti on wher ¢
‘the covers 27 are opened, and the covers 27 are then gl Qse29 JAM 1367r s
bl owmn out fromthe heater 26, so that tie term nals off the TCP 3 are
soldered to the printed patterns 22. A" the sane ting, vaportrzed—ftu S
aspirated by the 5 bl ower 28. Accordingly the flux{vapor will not spfead

out. The above-descri bed enbodinment is a preferred
the working table 11, and a slider 32 which can slide with

4

respect to the X-shaft 31 for the heater and to which the
heater head 24 is fixed. By_the.movement of the X-shaft 31 for
the heater and the slider 32, the heater head 24 can be moved
5 in the X-axis and Y-axis directions over the working table 11.
Fig. 7 shows the configuration for controlling the
operation. The convéyer 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
10 sequencer 40 which controls the operations of the whole system.
An image processing device 70 is connected to a robot
controller 50 via a CPU 60. The two cameras 7 are connected to
the image processing device.
In the embodiment, since the component mounting 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 8. Accordingly, the mounting of the TCP 3 by the
component mounting head 8 can be performed with high accuracy
and without being affected by heat. 1In addition, since the
20 component mounting head 8 and the heater head 24 are separately
disposed, for example, the operation of taking.out the TCP 3
from the feeder 2 by the component mounting head 8 can be
performed simultaneously with the operation of applying an
adhesive or the like by the heater head 24. Accordingly, the
25 component mounting operation-can be rapidl& performed.

In the embodiment, the soldering is performed by
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enbodi nent of the invention, but the invention is not |jmted to Tte

enbodi nent . Various nodifications may be perforned w 1e0R '719 t Re
"scope of the invention. For exanple, the 10 apparatu i eg i
the followi ng manner. The |light stage 1% not di sposed.
conponent nounting head receives a conponent fromthe ,
noved as it 1s to the target position. At the target position,
position of the conponent is detected, and the angle adjustnent 15 and

the positioghag;ageoer hEMEd: £IBR! Eﬁét Ratble 260D ARCRbnpA r8HPBL kR0 AB O

acircuit bo _ odi nent, the heater head 24 iS disposed in the
conponent npeRbrNEr2PAY aHiTh a hot bar is used, the mounting onto the

soldering portion can be performed with lower accuracy.

Specifically, the hot air is blown out from the air supply
5 opening in a slightly spreading manner, and hence a relatively
large displacement of the heater 26 with respect to the TCP 3
can be allowed. In ;:he case of a hot bar, only a small
displacement from the TCP 3 can be allowed. Thus, it is
unnecessary to set the moving accuracy of the heater head 24 so
10 as to be very high. In the case of the hot bar, the operations

of aligning a contact portion in parallel and cleaning the

contact portion are required. By contrast, in the embodiment,

such operations are not required. Accordingly, 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 board 4 is transported 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 moving mechanism 12, and the light 13 of the component
mounting head 8 is lit. The cameras 7 take images of the
target reference marks 6 at the corresponding positions, and
the image processing device 70 detects the positions of the

25 marks 6. The detected positions are stored in the CPU 60. The

component mounting head 8 is further moved so as to be
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1. Aternatively, the heater head 24 may be di spose
apparatus. That is, the conponent nounting apparatus
‘configured as an apparatus only for causing the TCP he
printed circuit board.4. As apparent frb2nthe above pepcription. acdorydi ng
to the conponent nounting apparatus of The invention| a target refererce
mar k and a conponent can be sinultaneously detected b5~*_b¥-phe—saﬁe~‘
canera. Therefore, the nounting position of the conmponent can be

determ ne.d ﬂysﬁfﬁﬂp%foﬂhéobdﬂqij esﬁﬁﬁlied from the feeder 2. The

suction nozzle 5 is advanced out by the reciprocation motor 10,

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

suction nozzle 5 is retracted so as to lift the TCP 3. 1In a

5 condition where the TCP 3 is held, the component mounting head
8 is moved onto the light stagé 20,

The cameras 7 receives light rays from the light stage

20 so as to take an image of a part of the outline of the TCP

3, and the image processing device 70 detects the position of

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

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

detection can be performed with high accuracy. The images take

by the two cameras 7 are sent to the image processing device 70

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

15 projected terminals in the images are detected, thereby

detecting the position of the TCP 3. 1In the case where.the TCP

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

Alternatively, a characteristic shape of the component may be

detected. During this detection, the suction nozzle 5 is

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

the outline of the terminals of the TCP 3 and that of the TC?

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

TCP 3, and the number and possible bending of the terminals of

"the TCP 3 can be detected. Accordingly, it is possible to

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

the two cameras 7 are used, it is sufficient for the suction
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posi tion.

so t hat

16 position of the target reference mark i s conpared
Consequently, the conponent can be nounted
“and the highly accurate condition can be stably nmai
affected by external 5 environnentsl3uch as a't
In addition, the positional accuracy of the conpone
not have direct relationship with the nounting accur

| Tk
RELACTIEST IR,
iﬁgp wi t houtj fbei ng
r PWAN R hynifdi ty.
nmount i ng head {dges
cy of the conponent,
I S unnecessary to set the positional cont¥el-ef.the _conpongnt

mounting hegad,yhbh ©SReCi Bb! % dtiadtbd only by 180°, but the positional

io0

15

20

25

relationships between the two cameras 7 must be corrected. 1In
the case where one of the two cameras 7 is used, the detection
can be preformed only by rotating the nozzle by 360°.

The "CPU 60 calculates the positions of component
reference marks 33 _ corresponding to the TCP 3, from the
detected position of the TCP 3. The component reference marks
33 are calculated marks and formed at positions which, when the
TCP 3 is moupted to the target position, are coincident with
the target reference marks 6.

Since the target reference marks 6 on the printed
circuit board 4 are already detected and stored, a holding
angle error produced between the angle at which the TCP 3 is to
be mounted and ﬁhe angle at which the TCP 3 is actually held
can be calculated by comparing the positions of the target
reference marks 6 with those of the component reference marks
33. The suction nozzle 5 is rotated on the basis of the
holding angle error, so that the holding angle of the TCP 3 is
made coincident with the angle at which the TCP 3 is to be
mounted. Then, the component mounting head B is again moved
over 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
component mounting 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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* TR AT O
10 accuracy. Thus, it is possible to reduce the proﬁBELAGH~" t SHERT | he
mai nt enance cost of the head novi ng nechani smand thetlijke. Since a cangra
i's disposed at two positions |ocated on both sides of it he 2UJAN9Tozy E,
the target reference mark at 15 two Pphsitions withithe hel d conpongni as
a center can be detected sinultaneousl y~wth hol ding th
center therebetween. Accordingly, an error of the holding angle of the
conponent can be cal cul ated with higher accuracy, so that the conponent can

be mount ed %ﬁ{'ﬁ{g{eg ﬁﬁ%@&aEerg?t%#l Wby’ lhe HEELEL! AP HdcHahism

confi gured saction nozz ence
25 on the basis of the 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 head 24 is returned to the waiting

position. X _

The component ﬁounting head 8 holding the TCP 3 is

- again positioned over the printed circuit board 4, and the

light 13 is 1it. The cameras 7 again detect the target

10 reference marks 6. As shown in Fig. 1, each of the fields of

view F of the cameras 7 captures simultaneously the

corresponding target reference mark 6 and a part of the outline

of the TPC 3. The calculated position of the component

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

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

as to calculate a positional error therebetween. The component

mounting head 8 is moved by a feedback control so that the

positional error becomes zero. - When the positional error is

. zero and the TCP 3 reaches the position of the printed circuit

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

5 is advanced out. As a result, the TCP 3 is supplied onto the

die attachment pad 21 of the printed circuit board 4 and
adheres thereto.

Then, the heater head 24 is again positioned over the

25 printed circuit board 4 by the heater moving mechanism 25. At

this time, the heater 26 is positioned over the TCP 3 in a
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t he hol di ng of the conponent can be surely performed in ¢n¢ direction.
WHAT IS CLAIMED 1S 1 1. A conponent nounting app r<tgp;8g§p@b7ing
2 a conponent nounting head having a holding Gn{t for

hol di ng a supplied conponent and for nolmting sai d conpophert—t-e a

Vil
predetermned target position, and a canera for detectinfj a 5 position o
a target reference mark fornmed in the vicinity of

condition where the covers 27 are opened, and the covers 27 are

then closed. Hot air is blown out from the heater 26, so that
the terminals of the TCP 3 are soldered to the printed patterns
22. At the same time, vaporized flux is aspirated by the

5 blower 28. Accordingly the flux vapor will not spread out.
The aboveQQescribed “embodiment is a preferred
embodiment of the inveﬁtion, but the invention is hot 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 following manner. The light
stage 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 position, the
position of the component is detected, and the angle adjustment
15 and ﬁhe positioning are performed. Thereafter, the component
is supplied onto a circuit board. 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
separate apparatus. That is, the component mounting apparatus
20 1 may be configured as an apparatus only for causing the TCP 3

to adhere onto the printed circuit board 4.

As apparent from the above description, according to
. the component mounting apparatus of the invention, a target
reference mark and a component can be simultaneously detected:
25 by the same camera. Therefore, the mounting position of the

component can be determined by a feedback control while the



6 said target position, and for detecting a hol di ng g8&PLAGR}BE T SHEER d
conponent with respect to said holding unit, and said § camera
simul t aneously detecting said position of said target g reedy e majf k
and sai d hol di ng position; 10 lerror cal cul atijng rrzééﬁ@wg@?

calculating an error of a 11 hol di ng angl e of said cqQnmperent—en—t-he bakis
of said position 12 of said target reference mark and said hol di ng
position; 13 an angl e adj usting nechani sm f or adfustTrg—am—ang e
of 14  sai i.ng. pnit _on .t | e di, rokt.,.and 15

pdoék%igcﬁ{‘ of! %}1& Qa;{%%r;é;%éf%%néé‘ mQ%}« f%g 8%& & Rith Q;‘i'lﬁ

a head novi*ng ani'sm o sard conponen nting head on the

basis of sqghRddt pBsQtidd.d ¢did&iuently, the component can be mounted

with high 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,
the positional accuracy of the éomponent mounting head does not
have direct relationship with the mounting accuracy of the
component, so that it is unnecessary to set the positional
control of the component mounting head with especially high
10 accuracy. Thus, it is possible to reduce the production cost
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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17 reference mark and said hol ding position of sai | e,gET
thereby posi t nent to said target po i 2‘

" conponent m)u“"maﬂ mﬂwgmccordl ng toclaiml, 2 '-*V\%ere in a conpdnent
ref erence mark* posi tti OM

fromsaid hol ding position of said 4 “Cconponent, an{l the error is
cal cul ated by using said conponent 5 reference mark posrtion: T
A conponent nounting apparatus according_to claim 2,

WHAT IS CLAIMED IS:

10

11

12

13

14

15

16

17

18

A}

pondi ng t307 3 said colmppnert jAY ¥&F cul 4t ed

1. - A component mounting apparatus comprising:

a component mounting head having a holding unit for
holding a supplied component and for mounting said component to
a predetermined target position, and a camera for detecting a
position of a target reference mark formed in the vicinity of
said target position, and for detecting a holding position of
said compoﬁent with respect to said holding unit, and said
camera simultaneously detecting said position of said target
reference mark and said holding position;

error calculating means for calculating an error of a
holding angle of said component on the basis of said position
of said target reference mark and said ﬁolding position;

an angle adjusting mechanism for adjusting an angle of
said holding unit on the basis of the holding angle error; and

a head moving mechanism for moving said component
mounting head on the basis of said position of said target

reference mark and said holding position of said component,

- thereby positioning said component to said target position.

2. A component mounting apparatus according to claim 1,
wherein a component reference mark position corresponding to
said component is calculated from said holding position of said
component, and the error is calculated by using said component

reference mark position.



2 wherein a position to which said conponent is to be rEE%Léﬁﬁwﬁwﬁ‘SHEET
determned with allgnrhg\saLd\conponent ref erence mark pdsijtion 4 wth
"sai d target ref A conponent nount if N QRIRN 9IS

according to cI Wm n said xmmera | udges
nondef ecti ve/ def écti ve. ﬂ conporrent whi |l e sai d angre—adiusti+ng

mechani smrdtates said 4 cohponent in a step of a predeterm ned angl e.
5. A conponent nDuntlng apparatus according to claim1, 2 rurther
B TR B R At e N
2 wherein a position to which said component is to be mounted is
3 determined with aligning said component reference mark position
4 with said target reference mark.
1 4. A component mounting abparatus according to claim 1,
2 wherein said camera judges nondefective/defective of said
3 component while said angle adjusting mechanism rotates said
4 component in a step of a predetermined angle.
1 5. A component mounting apparatus according to claim 1,
2 further comprising:
3 a heater head independently disposed from said
4 component mounting head, wherein each of said heads moves
5 independently in X and Y directions.
1 6. A component mounting apparatus according to claim 5,
2 wherein a guiding shaft for one of the X- and Y-directions is
3 common to said component mounting head and said heater head.
1 7. A component mounting apparatus comprising:
2 a component mounting head having a holding unit for
3 ‘holding a supplied component and for mounting said component to
4 a predetermined target position, and a camera for detecting a
5 position of a target reference mark formed in the vicinity of

6 said target position, and for detecting a holding position of

(=
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heat er

5 I ndependently in X and Y directions. 1 6. A Qﬂ\lﬁ%ﬁﬁﬁ%

appar at us acc ‘ wherein a guiding sha t for one of tHe
*X- and Y-di reﬂmmg\l “Iﬂ ‘mmmﬂon to said conponent nount HQadiAﬁrﬁﬂ??Eal
head. 1* €7, ® A cdonponent mgunting appar at us

rising: 2

a conponent nounting head having a holdrmg unit for 3 Id|ng a suppti
conponent and for nounting said component to 4 a predet Lned target

pOSI tion,
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and a canera for detecting a 5 position of a target reference
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camera simultaneously detecting said position of said target
reference mark and said holding position;

error calculating means for calculating an error of a
holding angle of said component on the basis of said position
of said target reference mark and said holding position;

an angle adjusting mechanism for adjusting an angle of
said holding unit on the basis of the holding angle error; and

a head moving mechanism for moving said component
mounting head on the basis of said position of said target
reference mark and said holding position of said component,
thereby positioning said component to said target position.

wherein said holding unit includes a suction nozzle
which sucks and holds said component, said camera is disposed
at two positions located on both sides of said suction nozzle,
said angle adjusting mechanism includes a rotating member for
rotating said suction nozzle, said component mounting head
includes reciprocating means for reciprocating said suction
nozzle, and said head moving mechanism moves said component
mounting head in X-axis and Y-axis directions on a working

table.

8. A component mounting apparatus according to claim 7,
wherein said two cameras are placed at diagonal positions of

said component which is held on said suction nozzle.
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19 7 sai d conponent with respect to said holding uni

canera si mul ng sald position of sai Prence
‘mark and sai Hmmn ' mﬂ H error 5 Jor
calculating ah e¥fror hoI di ng 20gl e of said{conponent on the pasis

of said position 12 of sald target reference mark and said hol ding

position; 13 an angl e adj usti ng nechani sm Angl e
of 14 said holding unit on the basis of the holding angle error; and
1 9. A component moeunting apparatus according to claim 7,
2 wherein said error calculating means calculates a component
3 reference mark position corresponding to said component from
4 said holding position of said component, and the error from
5 said component reference mark position.
1 . 10. A component moﬁnting apparafus according to claim 9,
2 wherein a position to which said component is to be mounted is
3 determined with aligning said component reference mark position
i 4 with said target reference mark.
1 11, A component mounting apparatus according to claim 7,
2 wherein said camera judges nondefective/defective of said
3 component while said angle adjusting mechanism rotates said
4 component in a step of a predetermined angle with respect to an
5 axis of said suction nozzle.
1 12. A component mounting apparatus according to claim 1,
2 further comprising:
3 a heater head independently disposed from said
4 component mounting head, wherein each of said heads moves
5 respectively moves along guiding shafts in X and Y directions.
1 13. A component mounting apparatus according to claim 12,
2 wherein one of guiding shafts for one of the X~ and Y-

3 directions is common to said component mounting head and said



[~

15 a head novi ng nechani smfor noving said conponent 16

pounti ng head on the basis of said position of said target 17

r ef erence
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sai d conponent to said target position. 219 wher
unit includes a suction nozzle 20 whitisucks and hol ds

said canera is disposed 21 at two positions |ocated on bpt
suction nozzle, 22 sai d angl e adj usting mechani sm i ncl ud
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26 mounting head in X-axis and Y-axis directions on

1 8.

10

A conponent nounting apparatus accordi ng f

mamm SHEBD

‘wherein said two caneras are placed at diagonal positiqn § d
conponent which is held on said suctioreaozzle. 20 1 2)9 JAN W

conponent nounting apparatus according o claim?7, 2 wherein _said er
cal cul ati ng means cal cul ates a conponent

Of

COMPONENT MOUNTING APPARATUS

ABSTRACT OF THE DISCLOSURE

A component mounting head has a holding unit consisting

*of, for example, a suction nozzle for holding a component such

as a TCP, and camera is disposed. The cameras detect the posé6,
and simultaneously detect the positions of the target reference
marks and the TCP by means of fields of view. An angle
adjusting mechanism which adjusts the angle of the holding unit
on the basis the holding angle error, and a head moving
mechanism which moves the component mounting head on the basis
the positions of the target reference marks, thereby

positioning the TCP to the target position are provided.

FIG. 1



3 reference mark position corresponding to said conponent f
ol ding position of said conponent, and the error froms>
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