1 I ' DESCRI PTI ON METHCOD AND
APPARATUS FOR MOUNTI NG COVPONENT 5  TECHNI CAL FI ELD

The present invention relates to a method for nount i ng conponents,
e.g., electronic conponents so as to nount the conponents to
prgdeterm ned positions on a printed board, and a conponent nounting
apparatus carrying 10 out the nethod. 1 BACKGROUND ART

An el ectroni c conmponent nounting apparatus 1 of the related art shown
in Fig. 18 for use in nounting 15 el ectroni c conponents on a printed
board roughly conprises a circuit board transfer device 3 for
carrying in and out circuit baESIRZPTIONI ch the el ectronic
conponents are to be nounted, reel-type conponent feed devices 4, 4
and tray- type conponent feed devices 6, 6 for supplying the 20

el ectronic conponents to be nounted, a conponent hold device 7

which is attachedutouep AND rOPSKRHrTD SFEOWANTING COMPONENT

5 TECHNICAL FIELD
The present invention relates to a method for
mounting components, e.g., electronic components so as to
mount the components to predetermined positions on a
printed board, and a component mounting apparatus carrying

10 out the method.

BACKGROUND ART
Aﬁ eleétronic component mounting apparatus 1 of
the related art shown in Fig. 18 for use in mounting
15 electronic components on a printed board roughly comprises
a circuit board transfer device 3 for carrying in and out
circuit boards 2 to which the electronic components are to
be mounted, reel-type component feed devices 4, 4 and tray-
type component feed devices 6, 6 for supplying the
20 electronic components to be mounted, a component hold
device 7 which is attached to an XY-robot 5 thereby being
movable in X, Y-directions for mounting an electronic
component 9 held at the reel-type component feed device 4
or tray-type component feed device 6 onto the printed board

25 2, a component recognition camera 10 for inspecting a hold



novable in X, Y-directions for nounting an electronic conponent 9
held at the reel-type conponent feed device 4 or tray-type conponent
féed device 6 onto the printed board 25 2, a conponent recognition
canmera 10 for inspecting a hold

2 . posture or the |ike of the electronic conponent 9 held by

t ke conponent hol d device 7 before the elZctronic conponent S
nounted to the circuit board 2. The conponent hol d device 7 is
equi pped with nozzles 8 for holding the 5 el ectroni c conponents 9, for
exanpl e, by sucking or the i ke manner. In the above

el ectroni ¢ quygmnentorotiné | hke of tappanaictsohiel do®ohehst @d ayld bhe
circuit board 2 carried into the conponent nounting apparatus 1 is

fixedly 10 thepasuniponed acier deaticeed bBEerkhehappasetténid hedmpenemot
al l owed to nove when the conponent is to be nounted thereto. | nst ead,

t he conponernits hgbineedi ¢® 7tHOVesreAithedard/-2. Théli RabbaBat! hemunt
t he conponent to the circuit board 2 after the conponent recognition

canera 10 regRgiezey the ééulpﬁé&c'[ﬁpihcrﬁﬁrﬂl@%ems 9reauUghs1A1RE thee
reel -type conponent '
5 electronic components 9, for example, by sucking or the
like manner.

In the above electronic component mounting
apparatus 1 of the related art, the circuit board 2 carried
into the component mounting apparatus 1 1is fixedly

10 positioned after carried into the apparatus, that is, not
allowed to move when the component is to be mounted thereto.
Instead, the component hold device 7 moves in the X, Y-
directions to mount the component to the circuit board 2
after the component recognition camera 10 recognizes the

15 electronic component 9 caught from:the reel-type component
feed device 4 or the like. The component hold device 7 in
the related art electronic component mounting apparatus 1
moves a large distance, making it difficult to mount the
component at high speed with high mount accuracy to an

20 object.

The present invention 1is devised to solve the
aforementioned problem and has for its object to provide a
method for mount;ng components and an apparatus executing

the method whereby components can be mounted to an object

25 at high speed with improved productivity and furthermore



feed device 4 or the |ike. The conponent hold device 7 in the rel ated
art el ectronic conponent nounting apparatus 1 noves a | arge di stance,
making it difficult to nount the conmponent at high speed with high
nount accuracy to an 20 obj ect. The present invention is
deyi sed to solve the af orenenti oned problem and has for its object to
provi de a met hod for nounting conpodents and an apparat us executi ng

t he net hod whereby conponents can be nounted to an object 25 at high
speed with inproved productivity and furthernore

3 wi th higher accuracy. DI SCLOSURE OF | NVENTI ON

I n acconpl i swiithy hlhighaboaeedescyi bed obj ect, the 5 present invention
features as foll ows. According to a conponent nount rmet hod
in a first aspect of the present invention, there is provided a
conponent nount nethod for carrying out by a conponent nmount i ng
appar at us WhpcBCLOSPRESOF sNVERTEOEr device for 10 transferring an

object to be nounted in a transfer
In accomplishing the above-described object, the
5 present invention features as follows.
According to a component mount method in a first
aspect of the present invention, there is provided a
Component mount method for carrying out by a component
mounting apparatus which comprises a transfer device for

10 transferring an object to be mounted in a transfer
direction along a linear transfer path, at least two
component feed devices fixedly disposed at both sides of
the transfer path via the transfer path in a direction
orthogonal to the transfer direction for supplying

15 components to be mounted to the object and, a component
hold device which is movable both in the transfer direction
and the direction orthogonal to the transfer direction,
holds the component from the component feed device and
mounts the component to the object,

20 the component mount method characterized in that
after the object is moved towards the component feed device
for supplying the component to be held by the component
hold device in order to mount the component to the object,

the component is mounted by the component hold device to

25 the object.



direction along a linear transfer path, at |east two conponent feed
devices fixedly disposed at both sides of the transfer path via the
transfer path in a direction orthogonal to the transfer direction
for supplying 15 conponents to be nmounted to the object and, a
canmponent hol d device which is novable both in the transfer direction
and the direction orthogonal to the trans4der direction, hol ds t he
conmponent from the conponent feed device and nounts the conponent to
the object, 20 t he conponent nmount nethod characterized in

t hat after the object is noved towards the conponent feed device

for supplying the conmnedipbhehe heludtbymdtiteod oapeveding to adokdcdedi ce
in order to nount the conponent to the object, t he conponent is

mount ed by thepectpotierthdoptdesdent Cénivent2bn nidie 08 dekigned sc that
4 A component nmount net hod according to a second

aspect of thgrpsesené bBE@@tiQQ RBYefetdRargneHeseohpshent feedf Hevithe
object is noved toward the conponent feed device before nounting the
conponent, rgeeEPe: thOin PG ath&NcOhipdflent, recognition operation of an
5 arrangement position of the object is carried out so as to
correct a movement amount of the component hold device with
respect to a component mount position on the object.
A component mount method according to a third
aspect of the present invention may be designed so that in
10 a case when the component mounting apparatus comprises
recognition devices arranged at both sides of the transfer
path via the transfer path in the direction orthogonal to
the transfer direction, for reéognizing the component held
by' the component hold device before being mounted, the
15 object is brought to a position where a distance between
the recognition device and a component mount position on
the object is minimum after the object is moved toward the
component feed device and before the component is mounted.
A component mount method according to a fourth
20 aspect of the present invention may be designed so that
after the object 1is brought to the position where the
distance between the recognition device and the component
mount position on the object is minimum and before the
component is mounted, recognition operation of an

25 arrangement position of the object is carried out in order



5 arrangenment position of the object is carried out so as to

correct a novenent anount of the conponent hold device with respect
t9 a conponent nount position on the object. A conponent
mount net hod according to a third aspect of the present invention may

be. designed so that in 10 a case when the conponent nounting apparatus

copri ses recognition devices arranfed at both sides of the transfer
path via the transfer path in the direction orthogonal to t he
transfer direction, for recognizing the conponent held by the

conponent hol d devi ce before being nounted, the 15 object is brought to
a position wher ecaredicit anaeeteremmount éfHethecagmponent dbwvilde dawd ca
conmponent nount position on the object is mninmumafter the object is
nmoved towar dwtiith respectotpoaecodmpbpeesh itlavouret puk teifon ont thecobgendnt is

nount ed.

A conponent nount nethod according to a fourth 20

aspect of the present npven8ing feyabeofipshgnedmsanthay apparadhsesint ae
object is brought to the position where the di stance between the

recognition @ﬂ'ﬂ:ﬁea@ﬁdcth@fcctﬁaowatsent inveBEAbnpOoshbkrenignpkBeiabHeat is
e

m ni nrum and before t R _ ( _
ObompBned® mAHENEEMBRbaRPaBlE! AhiUh t &Smﬁgiséé I$ Gahisedrout

operati gn
i n order
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15

20

25

conponent is nounted, recognition

device for transferring an object to be mounted in a
transfer direction along a linear transfer path, at least
two component feed devices fixedly disposed at both sides
of the transfer path via the transfer path in a direction
orthogonal to the transfer direction for supplying
components to be mounted to the object and, a component
hold_device which moves both in the transfer direction and
the direction orthogonal to the transfer directioﬁ, holds
the component from the component feed device and mounts the
component to the object,

said apparatus characterized by further
comprising:

an object to be mounted moving device which is
connected to. the transfer path, hﬁlds the object
transferred along the transfer path and mounting the
components, ahd moves an object to be mounted in at least
one of the transfer direction and the direction orthogonal
to the transfer direction in which the object approaches
the component feed device; and

a control device for controlling the object to be



to correct a novenent anount of the conponent hol d device W th
respect to a conponent nount position on the object.

Aécording to a conponent nounting apparatus in a fifth aspect of the
present invention, there is provided a 5 conponent nounti-ng appar at us
whi ch conprises a transfer device for transferring an object to be
nounted in a transfer direction aldng a linear transfer path, at

| east two conponent feed devices fixedly disposed at both sides

of the transfer path via the transfer path in a direction 10 or t hogonal
to the transfer direction for supplying conponents to be nounted
to the obj ectoumited amevipgndewice in hyperaisidrcesahibhtnmihes digidct nis he
transfer direction and the direction orthogonal to the transfer

di rection, hatxEnged atttiee coiponent the ocompenemnpbewdt déebcke devicle asd
nmounts the 15 conponent to the object, sai d appar at us
characterizetb styplyf tthehefomponentcaprivéi hgld by the componerstn Wbléct to
be nounted novi ng device which is connected to. the transfer path,

holds the &bybed irR?Qrddr arshiuntd thal edgpohbat tbapBéesbjeeth and
nmounting the conponents, and noves an object to be nounted in at

least 5 one of theddanshry €' ekl Worphdie Mbireet neBheat 1egoree
to the transfer direction in which the object approaches t he

conmponent fegefrétevh§BecBNdnd2Sthe component am6QAtIRY d@pheather igontkel | ing
the object to be
fifth aspect of the present invention constituted as above,
the control device and the object to be mounted moving
device are provided, so that before the component is
10 mounted, the object is preliminarily moved towards the side
where the. component feed device 1is arranged and the
component is to be held. A movement distance of the
component hold device when to hold thé component from the
component feed device and mount to the object can hence be
15 shortened. Thus components can be mounted at high speed,
thereby improving productivity.

According to the component mount method in the
second aspect of the present invention, in addition to the
feature achieved by the component mount method in the first

20 aspect, the arrangement position of the object 1is
recognized, thereby facilitating the high-speed mounting of
components. The components can be mounted to the object
with higher accuracy in comparison with the component mount
method in the first aspect.

25 According to the component mount method in the



6 nount ed novi ng device in operation so that the object is
arranged at the side of the conponent feed device which is to supply
t e conponent to be hel d by the conponent hold device in order to
nount the conponent to the object. 5 According to the
coymponent nount nmethod in the first aspect and the conponent
nmount i ng apparatus in the fifth aspect of the present invention
constituted as above, the control device and the object to be
nmount ed novi ng device are provided, so that before the
conponent is 10 nount ed, the object is reI|n1nar|Iy noved towards the
si de whletedt I?@Rﬁﬂﬁ:)oﬂénttlfeeeﬁrééente ventimyedadndthée time of
conponent is to be held. A movenent distance of the conponent
hol d devi ce whepgrbzihoy dthhe compeoearit By ottheheecognitionpateritce,cetitdevi ce
and nount to the object can hence be 15 shortened. Thus conponents can
be nount ed atbhegh Epedilsposed td hepenitiimm odierg mheddistantyg. between
According to the conponent nmount nmethod in the second aspect of the
present invebheonecognatilohi devicet amd the deEmponentachowviesd bposheion
conponent nount method in the first _
5 on the object becomes minimum. In consegquence, a movement
distance of the component hold device after the component
is recognized before the component is mounted to the object
is reduced, enabling the high-speed mounting of components
and improving productivity.
10 The component mount method in the fourth aspect
of. the present invention includes a recognition operation
for the arrangement position of the object, in addition to
the feature achieved by the above component mount method of
the third aspect, whereby components can be mounted to the
15 object at high speed with higher accuracy than in the

component mount method according to the third aspect.

BRIEF DESCRIPTION OF DRAWINGS
These and other aspects and features of the
20 present invention will become c¢lear from the following
description taken in conjunction with the preferred
embodiments thereof with reference to the accompanying
drawings, in which:
Fig. 1 1is a flow chart of operations in a

25 component mount method according to a first embodiment of



20 aspect, the arrangenent position of the object is

recogni zed, thereby facilitating the high-speed nounting of

cdnponents. The conponents can be nounted to the object wi t h hi gher
accuracy in conparison with the conponent nount method in the first
aspect. 25 According to the conponent nmount nethod in the

7 ; third aspect of the present invéntion, at the tinme of
recogni zi ng the conponent by the recognition device, the object is
di sposed to a position where the distance between the recognition
devi ce and the conponent nounted position 5 on the object becones

m ni mrum | n thenpegsente ingefbyoapnt di stance of the conponent hold
device after the conponent is recogni zed before the conponent is

mounted to the object Fig. 2s ifducefergpabtivg thiewhi ghi- speasbrpasdntng of
conponent s and i nproving productivity. 10 The conponent

nmount et hod niohnfi@gf OBPPAratReCt in  onelf dmPRAAMRBEN! ofNVaiMd Ohrdydritdes a
recogni ti on operation for the arrangenent position of the object, in

addition to jinventibe fRRidKe ahiewedohy (iR a%mgoﬁ@mon%ﬁnfm%ttﬁm hod
of the third aspect, whereby conponents can be nmounted to the
‘ 5 shown in the flow chart of Fig. 1;
Fig. 3 is a detailed perspective view of a
circuit board moving device of Fig. 2;
Fig, 4 1is a diagram of contents of a mount
position data required by the component mount method of Fig.
10 1;
Fig. 5 1is a diagram of contents of a feed
position data required by the component mount method of Fig.
1;
Fig. 6 1s a diagram of contents of a circuit
15 board mark detection data required in the component mount
method of Fig. 1;
Fig. 7 is an explanatory diagram for an operation
of a step 2 in Fig. 1;
Fig. 8 is an explanatory diagram for an operation
20 of a step 6 in Fig. 1;
Fig. 9 1s an explanatory diagram for the
operation of the step 6 in Fig. 1;
Fig. 10 is a flow chart of operations in a
modified example of the component mount method of Fig. 1:

25 Fig. 11 1is a perspective view schematically



15 object at high speed with higher accuracy than in the conponent
nmount nethod according to the third aspect. BRI EF DESCRI PTI ON OF
DRAW NGS These and ot her aspects and features of the 20
present invention will becone clear fromthe follow ng description
taken in conjunction with the preferred enbodi nents thereof with
reference to the acconpanyi ng drawi ags, in which:

Fig. 1is a flowchart of operations in a 25 conmponent nount et hod
according to a first enbodi nent of

8 t he present invention; Fig. 2 is a perspective

view of a COBREWERy a condPUHititth apPakatelimgdheadite RDREi Mgnbpphrhbas
pr esent i nvention which carries out the conponent nount nethod 5

shown in theatterachartood $é&nd;embodiment of the br@sedti $n@efleiohled
perspective view of a circuit board noving device of Fig. 2;
Fig. 4 is a diagramofggonterys of & "PH¥spective view schematically
showing the constitution of a tray type component feed part
5 of the apparatus of Fig. 11;

Fig. 13 is a perspective view of the constitution
of the entire apparatus of Fig. 11 including a Y-
directional move mechanism for a positioning support stage;

Fig. 14 is a plan view of an example of a circuit

10 board to which electronic components are to be mounted;

Fig. 15 is an explanatory diagram of a positional
relationship of the positioning support stage of Fig. 13, a
cassette type component feed part and the tray type
component feed part at both sides of the positioning

15 support stage, and a mounting head;

Fig. 16 is an explanatory diagram of a positional
relationship of trays at each of component feed positions
of tray type component feed mechanisms arranged adjacent to
each other, and a component transfer head;

20 Fig. 17 is a block diagram of a control device of
the component mounting apparatus of Fig. 11; and

Fig. 18 is a perspective view of a conventional

component mounting apparatus.

25 BEST MODE FOR CARRYING OUT THE INVENTION



position data required by the conponent nount nethod of Fig. 10 1;

Fig. 5 is a diagramof contents of a feed position data required by

t he conponent nount net hod of Fig. 1; Fig. 6is a

di agram of contents of a circuit 15 board mark detection data required

i n. the conponent nount met hod of Fig. 1; Fig. 7 is an
expl anatory diagram for an operation 10of a step 2 in Fig. 1;

Fig. 8 is an explanatory diagramfor an operation 20 of a step 6 in Fig.
1; Fig. 9 is an explanatory diagramfor the operation
of the step 6 in Fig. 1; Fig. 10 is a flow chart of

operations in a - A diolmpet eetanfum tofmé tteod oaposedingotot pretfieed edf
Fig. 1, 25 Fig. 11 is a perspective view schematically

9 S eaoddmaneensd £t Uthedn pesendtonpafent ioRYNtaMG appodipdhent
according to a second enbodi nent of the present invention;
Fig. 12 is ampahspegt i sfpartemusclaeeiitéall Ythe component mount method
will be described hereinbelow with reference to the
5 drawings. It is to be noted here that like parts are
designated by 1like reference numerals through the
accompanying drawings. A circuit board and an electronic
component will be discussed in the embodiments by way of
examples functioning as the object to be mounted and the
10 component described  respectively in the foregoing
"DISCLOSURE OF INVENTION".
FIRST EMBODIMENT :
The description is first directed to the
component mounting apparatus. A component mounting
15  apparatus 101 in the embodiment shown in Fig. 2 includes a
circuit board transfer device 103 for sending in, out
circuit boards 2 in an X direction, a circuit board moving
device 140 which is connectable to the circuit board
transfer device 103, holds the circuit board 2 on the
20 occasion of a component mount operation and moves the
circuit board on a plane in X, Y-directions orthogonal to
each other, electronic component feed devices of a reel
type 104-1, 104-2 (sometimes denoted simply as a component
feed device 104), 105 and an electronic component feed

25 device of a tray type 106 in which electronic components to



showi ng the constitution of a tray type conponent feed part

5 of the

apparatus of Fig. 11, Fig. 13 is a perspective view of the
c@nstitution of the entire apparatus of Fig. 11 including a Y-

di rectional nove nmechanismfor a positioning support stage;

Fig. 14 is a plan view of an exanple of a circuit 10 board to which
electroni c components are to be nmounted; 11 Fig. 15 is an
expl anat ory di agram of a positional rel ati onship of the positioning

support stage of Fig. 13, a cassette type conponent

feed part

and the tray type conponent feed part at both sides of the

posi ti oni ng bé5 mouwnimgbr tostidye, camduatnouwridigZheade accommodated, aFig.
16 is an explanatory diagram of a positional rel ati onship of trays at
each of conpooemdnémedhpbdi devnse 107 whiichr Apst wpercriporiitt, fees., a
mechani sns arranged adj acent to each other, and a conmponent transfer
head; 20 component MHodd lieinbea bfaxck hdilaidhamn ofon dcamtraolcegdevbge af

t he conponent nounting apparatus of Fig. 11; and

Fig. 18 is

a perspecti veuyttoh ckcli®wVERE | 6D8ttronic CoNpHNEit PPNt N0l eppar aheas.

25

BEST MODE FOR CARRYI NG OUT THE | NVENTI ON

5

10

15

20

25

of the electronic component feed devices 104, 105, and the
electronic component feed device 106 and mounts the held
component to a mount position on the circuit board 2, an
XY-robot 115 for moving the component hold device 107 in
the X, Y-directions, recognition devices 120, 121 for
picking up and measuring an image of a hold posture of the
electronic component held by the component hold device 107,
and a control device 130 that controls at least a movement
of the XY-robot 115 and circuit board transfer device 140,
carries out a recognition process for images fed from the
recognition devices' 120, 121 thereby controlling a
correction operation for a displacement between the hold
posture and a mount posture of the component on the circuit
board 2. In the embodiment, a lead height measurement
device 122 is arranged adjacent to the recognition device
121. The lead height measurement device 122 is a device
for detecting an irregular arrangement of lead of the
electronic component, with having laser 1light emission,
detection devices. The lead height measurement device 122
alike 1is connected to the control device 130 which

calculates a height of the lead.



10 A conponent nount method according to preferred
enbodi nents of the present invention, and a conponent nount i ng

appar atus executing the conponent nount method wi |l be described

her ei nbel ow with reference to the 5 dr awi ngs. It is to be noted here
that like parts are designated by Iike reference nunerals

t hrough the acconpanyi ng drawi ngs.12A circuit board and an

el ectronic conponent will be discussed in the enbodi nents by way of
exanpl es functioning as the object to be nmounted and the 10 conponent
descri bed respectively in the foregoing "Dl SCLOSURE OF

| NVENTI ON". FI RSTh&MBoRbVEREE hold device 107 Th&codddiek pid othei s
first directed to the conmponent nounting apparatus. A

conponent  nmegBdaNgend Sis a@@?bpémwﬂﬂi Edut heo £aDegli 1BSt aghiodncibchig. 2
i ncl udes a circuit board transfer device 103 for sending in,

out Ci b6+ bhaiglmidiioh aBamedhl €039 OFora §éé§§&hizﬂ&l§lr% meyiBdit

devi ce 140 which is connectable to the circuit board transfer device

103, holds tﬁéafdr%stlt*i%r daét&Bride mdlk P§ﬂﬁ§1§°”r‘éffe%r%9”p96‘e'&ts npunt

operation and novés circuit board on a plane in X, Y-directions

ort hogogal t ot, CO e C ree
type 102-1, gﬁﬁ?%l%sgﬁg??nggﬁg%ﬁ§%€§££€ﬁ% Q agﬂaﬂg%%%%ngg i ceareni

board 2. In this embodiment, components are sequentially
mounted to the circuit board 2 after all the four nozzles
108 hold the components. For obtaining information for
correcting a movement amount of the component hold device
10 107 at a mounting time, the circuit board recognition
camera 109 picks up an image of the circuit board mark of a
geometric shape formed on the circuit board 2 to correctly
detect a position of the circuit board 2 after moved by the
circuit board moving device 140. Every two circuit board
15 marks are allotted in the embodiment for each component
mouht point where the component is to be mounted. The
control device 130 recognizes picked-up images obtained
from the pick-up operation thereby calculating a shift of
the movement amount of the component hold device 107 with
20 respect to an arrangement position of the circuit board 2
and an inclination of the circuit board 2, and thus
corrects the movement amount of the component hold device

107.
As shown in Fig. 3, the circuit board moving

25 device 140 has an X table 141 and a Y table 142. The X



feed device 104), 105 and an el ectroni c conponent feed 25 device of a
tray type 106 in which electronic conponents to

1T be mounted to the circuit board 2 are accommpdated, a

conmponent hold device 107 which has a nozzle 108, i.e., a conponent
hol d nenber for holding, for, instance, by a suction action, the
el’ectronic conponent fromat |east one $3 of the electronic conponent
feed devices 104, 105, and the el ectroni c conponent feed device 106
and nmounts the held conponent to a nount position on the circuit
board 2, an XY-robot 115 for noving the conmponent hold device 107 in

the X Y- di reablensa1resesng (4 daileyinihhaldln 445 iinttl sobl ekipaitg and

measuring an I mage of a hold posture of the el ectroni c conponent hel d

by the Como?ﬁath@i)aﬂi&ie&’ﬂ&ecﬂﬂ?uit poardd R tHRRE %l ﬂ%\égc@a%éﬁ_ %Jh]ﬁ%e
t of f%e X 15 an

controls at [east a npvenen -r obot Clrcui board

transfer devigs 14 a movERTLI Sl AILEEOONNL| Ui AEGES 1A rhithogs fed

fromthe 15 recognition devices thereby -controlling a

correct! oo SReLeLL By 9 dighl LEFERL 1691 UEER SPSIBLE g4 orREgtige o

a nount posture o e clircul

enbodingnt, Tﬁe'?aQaﬁﬁkgﬁhz”ﬁ%%ﬁ&%GE%he X table 141 can move in the Y
direction by a ball screw 149 through the operation of a
motor 148, The fixed catch plate 143 and movable catch
plate 144 are coupled to the circuit board transfer device
103, The circuit board 2 transferred by the circuit board

10 transfer device 103 is caught by the fixed catch plate 143
and movable catch plate 144. The circuit board can
accordingly be moved in the X, Y-directions by the circuit
board moving device 140 at the mounting operation.

Although the circuit board moving device 140 is

15 adapted to move both in the X and Y directions in the
embodiment, the device is not limited to this so long as
the device can move at least in one of the X, Y-directioms.

As indicated in Fig. 2, according to the
embodiment, the component feed devices 104, 105, 106. are

20 arranged in the periphery of a range where the circuit
boar_d 2 1is driven in the X, Y-directions by the circuit
board moving device 140. The component feed devices 104,
105, 106 never move in the X, Y-directions to let the
component hold device 107 hold the components. Moreover,

25 in the embodiment as is clear from the drawing, the



device 122 is arranged adjacent to the recognition device 20 121. The
| ead hei ght neasurenment device 122 is a device for detecting an

i regul ar arrangenent of |ead of the el ectroni c conponent, with
havi ng | aser |ight em ssion, detection devices. The | ead hei ght
measur ement devi ce 122 alike is connected to the control device 130
whi ch 25 cal cul ates a height of the | ebd.

12 The conponent hol d device 107 according to the

enbodi ment is equipped with four nozzles 108 and a circuit board
recognition canmera 109 for recognizing a circuit board position

det ection nmackmpsheptyfeefiedeeticé® 884a 105, 1061 avet dbepodednakross a
hereinafter) indicated on the circuit board 2. In this enbodi nent,

conponents atgafis@eenphdhl BxtendingDunt athet X tdier&iting toboshd 2iatuet all
t he four nozzles 108 hold the conponents. For obtaining information

for . COpbgell BeansFB¥ ARG camMnt 28f Hhe camonantthel d deykeeionl
107 at a nmounting time, the circuit board recognition carmera 109

Pk oot EFBSEgcky iy S ot delistnoot cho wmmkst Coshsas
5 The recognition devices 121 are installed to correspond to
both ends of a movement range of the circuit board moving
device 140 in the Y -direction, and the lead height
measurement device 122 and the electronic component feed
device 105 are placed adjacent to one recognition devicé
10 121.
The constitution described hereinabove makes the
_ component mounting apparatus 101 compact as a whole.
| | An arrangement position of the component feed
devices is not restricted to the above. For example, the
15 component feed devices can be arranged only at one side of
the transfer path. Also, the number of the component feed
devices is not restricted to that of the embodiment and at
least two is satisfactory.
An arrangement position of the recognition
20 devices 120, 121 is also not limited to the foregoing. |
An operation of the thusconstituted component
mounting apparatus 101 will be depicted below.
In the first place, a mount position data 151, a

feed position data 152, a circuit board mark detection data

25 153 are supplied to the control device 130. Referring to



detect a position of the circuit board 2 after noved by the circuit
board novi ng device 140. Every two circuit board 15 mar ks are allotted

in the enbodi nent for each component nount poi nt where the conponent
is to be nounted. The control device 130 recogni zes pi cked-up

| mages obt ai ned fromthe pick-up operation thereby calculating a
shjft of t he novenent anount of thelgonponent hold device 107 with

20 respect to an arrangenent position of the circuit board 2 and an
inclination of the circuit board 2, and thus corrects the noverment
anount of the conponent hold device 107. As shown in

Fig. 3, the Fi?CUMtl%ﬁﬁchéﬁwﬁnﬁos?ﬁlondaﬁtﬁelb¥3éﬁﬁtéﬂh§<éabbﬁpéﬂén@nd a
Y tabl e 142. he X

tabl e 141 hamhifita geali®h o chafd Sl by MPHAl ege iRy el MbsitiondANds
hol ding the circuit board 2 between a fixed catch plate 143 and a

movabl e cat chppl N {PVigrd N dior e n a r ew
O o ARG N Rl

141 can ”Dvenhﬁbéfg dt the c&?&%xﬁ@qﬁf | Xegiet?f’ll&e Si%rlle‘ﬂnad'gg% RaNwhk @h

operation of nmot or catch plate 1 nova
catch 5 supply the components to be mounted, etc. As shown in Fig.

5, the feed position data 152 contains information related
to the feed position numbers in the mount position data 151,
and the information includes circuit board mark numbers
related to the circuit board marks formed on the circuit
10 board 2. The circuit board mark detection data 153
contains, as shown in Fig. 6, information related to the
circuit board.mark nuﬁbers contained in the feed position
data 152. | |
Meanwhile, the circuit board 2 is sent by the
15 circuit board transfer device 103 into the component
mounting apparatus 101 to be held by the circuit board
moving device 140.
In this state according to the present embodiment,
as a first step, the control device 130 moves the circuit
20 board moving device 140 to a position closest to a
component feed point, e.g., at the component feed device
104 which is to supply the component to be mounted in order
that the c¢ircuit board mark detecting operation for
mountiﬁg the component is acted at a position nearest to

25 either of the recognition devices 120, 121 which is to pick



plate 144 are coupled to the circuit board transfer device 103. The
circuit board 2 transferred by the circuit board 10 transfer device 103
i § caught by the fixed catch plate 143 and novabl e catch plate 144.
The ~circuit board can accordingly be noved in the X, Y-directions
by. the circuit board moving device 140 at the nounting operation.
AIIhough the circuit board noving device 140 is 15 adapted to nove both
in the X and Y directions in the enbodi nent, the device is not
limted to this so |long as t he device can nove at | east in one of the
X, Y-directions. As indicated in Fig. 2, according to the

enbodi nent, ubetbenpena@npoleete de¥i €16 déiflporldit (feparie and)2 detibieded in
t he periphery of a range where the circuit board 2 is driven in the

X, Y-directipgs 1y dte $2reni Fig. 1) .boar( s ng, deyhee 48. colip@nent
conponent feed devices 104, 105 106 never nove in the X

Y-directionspkd &y W comporfdPaEd 5§%£E99Y0?91é0£ogﬁkﬁohﬁﬁ above

conponents. Moreover, 25 In the enbodinent as clear from the
drawing, th@ne recognition device 120 o recognltlon. defAce 121 to

conmponent feed devices 104, 105, 106 are di sposed across
5 recognize the component at the mounting process, the
control device 130 moves the circuit board moving device
140 so as to bring a component mount position on the
circuit board 2 to be closest to the recognition device 120
or 121 at the side of the component feed device 104 which
10 is to supply the component, thereby making minimum a
movement distance of the component hold device 107 from the
recognition 'device 120 or 121 to the component mount
position.

In step 4, the circuit board mark formed on the
15 circuit board 2 held at the circuit board moving device 140

positioned as above is detected.
The operation in steps 1-4 will be more fully
described. 1In step 1, the control device 130 reads out the
"feed position number™ included in the mount position data
20 151 of Fig. 4 in accordance with a mount order for the
component to the circuit board 2, thereby recognizing a
feed position of the component to be mounted. More
specifically, in the embodiment, "1" in the "feed position

number"” in Fig. 4 corresponds to, e.g., the component feed

25 device 104-1 of Fig. 2, "2" in the "feed position number"



transfer path extending in the X direction of the circuit board
transfer device 103 at both ends in the Y direction orthogonal to a
transfer direction of the circuit board. 5 The recognition devices 121
are installed to correspond to both ends of a novenment range of the
ci,ycuit board moving device 140 in the Y direction, and the |ead

hej ght measur enent device 122 and tHE el ectroni c conponent feed
device 105 are placed adjacent to one recognition device 10 121.

The constitution described herei nabove makes the conmponent nounti ng
apparatus 101 conpact as a whol e. An arrangenent position
of the conpocentefpeuds to, fhaviemswple,ndher eshponeatd feetihdewbowelO4for
exanple, the 15 conponent feed devices can be arranged only at one side

of thezjrangf er3patin  Aheo, " féed npaizdtioh thensorpordthoighd not
devices is not restricted to that of the enbodi nent and at | east two
is satisfactpigicated in Fig. 4A_nc@ff@$@:mt tRosi toan ekampeel ecogsi tion
20 devices 120, 121 is also not limted to the foregoing.

An oper at i onc@fipéhént hese@ngevisé edosOBRONRRAL 2. A NBSFEéSSodREates 101
wi || be depicted bel ow In the first place, a nount

A I O T G TR kil
to devices 104, 105, 106 is stored beforehand in the control
device 130. Based on the read-out "feed position number”,
the control device 130 obtains a feed position XII and a
feed position YII corresponding to the above "feed position
10 number® with referring to the feed position data 152 of Fig.
5. For instance, in the case where the "feed position
number" is "1", "100, 100" is read out as the feed position
XII and feed position YII as is apparent from Fig. 5. If
the "feed position number” is "2", "200, 100" is read out.
15 After reading out the "feed position number", the
control device 130 moves the circuit board moving device
140 in step 2 so that the component mount point on the
circuit board 2 becomes closest to the component feed point
at the corresponding component feed device. According to
20 the present embodiment, as described earlier, the mounting
for the components to the circuit board 2 is carried out
after all of the four nozzles 108 of the component hold
device 107 are operated to hold the components, and
therefore there is a matter of how the circuit board moving

25 device 140 is moved correspondingly to the component feed



15 Fig. 4, the nount position data 151 contains a conponent

nmount position information indicating nount positions of t he
chnponents to the circuit board 2, and feed position nunbers at the
conponent feed device 104 and the |ike which 5 supply the conponents to
be nounted, etc. As shown in Fig. 5, the feed position data 152
caontains information rel ated : to thel8eed position nunbers in the
nount position data 151, and the information includes circuit board
mar k nunbers related to the circuit board marks formed on the circuit
10 board 2. The circuit board mark detection data 153

cont ai ns, aspsimiwherdiithe Goonmprmantatiedn waltht adnbazlibeamong ther fout
board mark nunbers contained in the feed position data 152.

Meanwhi | e, thezglesuis bopplliddis Semls by tite ddbodinidrct)i tthdoatdcuit
transfer device 103 ‘into the conponent mounting apparatus 101 to

be hel d by theagdr aviviingoadélrice 1400Vidgmee¥icecl4bhe component . feedln
this state according to the present enbodi nent, as a first step, the

control devigeid8lcoPraspditBing t@ithe 2eed PodAEioADMIABerdg¥i §efodfbh tO
a position closest to a conponent feed point, e.g., at the

conponept fegdzfiRyi B8 amond04tHBi Chburs 1h3z2YBR! Ysbhea£ompongRket OtkE
nmounted i n order
movement distance of the component hold device 107 after
the fourth nozzle 108 holds the component last among the
four nozzles smaller than that after any of the other
nozzles holds the component, thereby decreasing the danger
10 that the movement of the component hold device 107
intending to hold the component causes the components
already held by the nozzles 108 to drop, etc. For example,
the "feed position number" corfesponding to a ."nozzle
number” of "4" 1is, as 1is shown in Fig. 4, "2", and
15 therefore the circuit board moving device 140 is moved
under the control by the control device 130 towards an area
where the component feed device 104-2 is arranged, more
specifically, so as to bring the component mount point on
the circuit board 2 closest to the feed position XII and
20 feed position YII "200, 100" indicated in Fig. 5.
The nozzle number which is a reference for
reading out the above "feed position'number" is preferably
4 Dbecause of the above-discussed reason. However, the

nozzle number is not limited to this and can be set

25 appropriately in accordance with a mount condition. In the



that the circuit board mark detecting operation for nounting the
component is acted at a position nearest to 25 either of the recognition
dévi ces 120, 121 which is to pick

16 up the hold posture of the conponent (steps 1 and 2 denoted

by S1 and S2 in Fig. 1). |In step 3, since the conponent hel d by the
canmponent hol d device 107 is positioned ab%ve the recognition device
120 or recognition device 121 to 5 recogni ze the conponent at the
mounting process, the control device 130 noves the circuit board
novi ng device . 140 so as to bring a conponent nount position on the

circuit boardom@stbtbbichoseSt the t presentgnéetbodimevi cavhk2® the odead21 at
the side of the conmponent feed device 104 which 10 is to supply the
conponent, hbekgkbymeaskregenti dewvioe 822 is dibpesedtadjastemtetof onhg
conmponent hold device 107 fromthe recogni tion device 120 or 121 to
t he conponentneouicognitiopoddviame 121 of the two hndstdend thdeleadcuit
board mark fornmed on the 15 circuit board 2 held at the circuit board
movi ng devi CReidgRt measupemehtodias alryeissidetsvdde, the circuit
5 board moving device 140 may be brought near the component
feed device at the side of the lead height measurement
device 122, with priority over the selection of the "feed
position number” based on the nozzle number.
As shown in Fig. 2, in the embodiment, the lead
10 height measurement device 122 is arranged at the side where
the tray type electronic component feed device 106 is
prepared, because the number of times of movements of the
circuit board moving device 104 can be reduced since thé
electronic components requiring a lead height measurement
15 are Supplied often from the tray type electronic component
feed device 106.
The operation in the steps 1 and 2 will be
discussed in relation to the component feed device 104-1
and the component feed device 105 of Fig. 2 as- the
20 component feed device and with reference to Fig. 7. The
circuit board moving device 140 is controlled in movement
by the control device 130 to make a mount position 161 on
the circuit board 2 closest to a feed position 162 of the

component feed device 104-1.

25 In step 3 as shown in Fig. 8, the control device



The operation in steps 1-4 will be nore fully described. In step 1,
the control device 130 reads out the "feed position nunber” included
i the nount position data 20 151 of Fig. 4 in accordance with a nount
order for the conponent to the circuit board 2, thereby recognizing a
feed position of the conponent to be nounted. Mor e

specifically, in the enbodinent, "1" in th@ "feed position nunber" in
Fig. 4 corresponds to, e.g., the conponent feed 25 device 104-1 of Fig.
2, "2" in the "feed position nunber” _

17 corresponds to, for exanple, the conponent feed device 104-

2, and "3" ib30hmo¥Eksedhposiitricnd tnoaed' rmiviheuglewiaie 140 so nidhait edei n
Fig. 4 corresponds to, for exanple, the conponent feed device 105 of

Fig. 2. A ceouesppodedtenofiel bn thleesdrdifieedbomrabitid ovhichinties sheldnd
the conponent feed devi ces 104, 105, 106 is stored beforehand in

the control componégti £¢ €80beBasedten hpprbeaHeuUhosteeHep@etbynntioaber”,
the control device 130 obtains a feed position XIl and a eed

posi tion Yl Id4epi&esppndhdrddodriver dip\vifeedonesition 10 nunber” wth
referring to the feed position data 152 of Fig. 5. For instance, in
the casg where the "fepfyposiyt i 8 are explanatory diagrams for the
movement of the circuit board moving device 140, A
positional relationship of the component feed device 104
and recognition device 120 and a positional relationship of
the component feed device 105 and recognition device 121
10 are slightly different from in the actual apparatus.
In step 4, the control device 130, by referring
to the circuit board mark detection data 153 of Pig. 6,
reads out a "mark position" of the circuit board mark
formed on the circuit board 2 correspondingly to the mount
15 position of the component to be mounted. In the above
example, the control device 130 with referring to the feed
position data 152 of Fig. 5 reads out the circuit board
mark number "1" which corresponds to the "feed position
number” "2" leaded in the case where the "nozzle number" is
20 "4, The control device 130 then reads out the "mark
positions X, Y" and a "circuit board mark shape number"
corresponding to the circuit board mark number *1" with
reference to the circuit board mark detection data 153 of

Fig. 6. In this case, as is clearly understandable from

25 Fig. 6, the mark positions X and Y of the two circuit board



nunber™ is "1", "100, 100" is read out as the feed position XI'l and
feed position YIl as is apparent fromFig. 5 |If the "feed position
ntnmber” is "2", "200, 100" is read out. 15 After reading out
the "feed position nunber”, the control device 130 noves the circuit
bgard novi ng device 140 in step 2 so that the conponent nount point
on, t he circuit board 2 becones cl os2st to the conponent feed point

at the correspondi ng conponent feed device. According to 20 t he present
enbodi ment, as described earlier, the nounting for the conponents to
the circuit board 2 is carried out - after all of the four nozzles 108
of the conpomernkshalrd respecidwiedlg rAB0ar & l@¥eratdd'1%0,ho2HOT hendpnmpbeent s,
and therefore there is a matter of how the circuit board noving 25

devi ce 140 imapRveHaper nespendl gty ter tdieragpeoaid ieetts.  Although
18 poi nt where the conponent held with a nozzle anong the four

nozzles is syppl kBBwn ihhtbel Rables¢mreadpbEBNbr the ehikeulit board hagkd
novi ng device 140 is noved to the conponent feed poi nt correspondi ng

to the feed peginbiodn NEABEEBEuDE TEBHEds 2 re P%2ihinke8 1 yaderarkhigedf our
nozzles so as to make the
5 corresponding to the circuit board mark shape numbers,
which are identified by the control device 130. The
control device 130 can accordingly judge a coincidence or
incoincidence of the mark shape corresponding to the
circuit board mark shape number and an image of the mark
10 shape picked up by the circuit board recognition camera 109
of the component hold device 107. Circuit board marks of
all the components to be mounted are identified beforehand
in tﬁe embodiment. |
Although each circuit board mark is an
15 additionally formed mark on the circuit board 2 in the
embodiment, for instance, a part of a wiring on the circuit
board 2 can be utilized and recognized as the circuit board
mark.
A judgment process of - judging the
20 presence/absence of the other circuit board marks to be
detected may be added after the step 4 before the step 5,
although not indicated in Fig. 1.
The control device 130 moves the component hold
device 107 by the XY-robot 115 on the basis of the read-out

25 information on the mark positions and makes the circuit



novenent di stance of the conponent hold device 107 after the fourth
nozzl e 108 hol ds the conponent | ast anong the four nozzles snaller
tﬁan that after any of the other nozzl es hol ds the conponent, thereby
decreasi ng the danger 10 that the novenent of the conponent hold
device 107 i ntending to hold the conponent causes the conponents
al'ready held by the nozzles 108 to drop, ®c. For exanple, the "feed
position nunber" corresponding to a "nozzle nunber” of "4" is, as is
shown in Fig. 4, "2", and 15 therefore the circuit board noving device
140 i s noved under the control by the control device 130 towards an
area - vibeardt hecognpbihemt chpedadéVPceoflGhe? ¢ompmmeniyduoldodevice
specifically, so as to bring the conponent nount point on the circuit
board 2 cl osE8T pixk hep fieedygosif ithre Xilkrcaid b28rd meeldsposition Yl "200,
100" indicated in Fig. 5. The nozzl e nunber which is a
reference for r cadmogenshtt ke raketrdonf eatbypasi foen therbeotiposent
preferably 4 because of the above-di scussed reason. However, the

nozzl e nunbeliold Ao¥ridé Miedd cdlltd aard danskepsst 8pecifppadby) atieéy in
accordance with a nount condition. |In the
19 5 circuit board moving device 140 and the component hold
device 107 are moved separately as described above. Thus,
in the absence of a shift in wmovement amount between the
circuit board moving device 140 and the component hold
device 107, ‘a center position of an image area of the
10 picked~up circuit board mark agrees with the information on
the mark position, and therefore it is not necessary to
correct the movement amount of the component hold device in
this case. On the other hand, if the center position
disagrees with the information on the mark position, the
15 control device 130 sets a shift amount thereof as a
correctioﬁ amount for the movement of the component hold
device 107. Since the circuit board mark is formed at two
symmetric points on a diagonal 1line passing the mount
position of the component to be mounted as described
20 | earlier, the control device 130 calculates an inclination
of the circuit board 2 based on a line connecting the two
points and a line connecting the center positions of the
two image areas of the picked-up two circuit board marks,
and sets the calculated inclination as a correction amount

25 of the inclination for correcting the component hold device



constitution of the present enbodi nent where the |ead hei ght

measur enment device 122 is di sposed adjacent to only one recognition
dévice 121 of the two and when the | ead hei ght neasurenent device 122
is in service, the circuit 5 board novi ng device 140 may be brought
near the conponent feed device at the side of the | ead height

mgasur enent device 122, with priorid3yy over the selection of the "feed
position nunber” based on the nozzl e numnber. As shown in
Fig. 2, in the enbodinent, the lead 10 hei ght neasurenent device 122 is
arranged at the side where - the tray type electronic conponent feed
devi ce 106 1k07. prepared, because the nunber of tines of novenents of

t he circuit board noving device 104 can be reduced since the

el ectroni c conponents Iremgtidp Ng, abseed bai ghe MRABU QByittiokd datad €151
supplied often fromthe tray type el ectronic conponent feed device

106. of Fig. 4Thedpeiat feadi posheishepth amh 2o Fighe s, the
di scussed in relation to the conponent feed device 104-1 and the

conponent f eeghgimdre h%idof dE'v§lce2 867t hey1d) theomeepgBheheedresNi G2 and
with reference to Fig. 7. circuit board noving device 140 is

control 4 ed 'fﬂ:émé’&fﬁ[lned comﬂ%etﬂteféw sidadrse el?go L e HBKEon St

t;
position 161 on the cifcuit board closest’ to a'feed position 162 of

the cormapepbstieedndevése Jk04rlg. % under the doht¥AP drastidiown
in Fig. 8 the control device

control device 130, then places the component above the
recognition device 120. The recognition device 120 picks
up an image of the component. ~The control device 130
10 checks a hold posture of the component based on the image
obtained in the pick-up operation and makes the component
hold device 107 correct the héld posture. In the
embodiment, the component hold device 107 holds the
component by sucking with the use of the nozzle 108, and
15 therefore, the hold posture is corrected by rotating the
nozzle 108 about its axis.
| The component hold device 107 has four nozzles
108 in the embodiment as discussed before. The nozzles 108
of the component hold device 107 are sequentially
20 positioned through the control of the control device 130 to
respective component feed positions for the electronic
components to be held, so that the electronic components
are continuously sucked. After every of the four nozzles
108 sucks the electronic component, the component hold

25 device 107 is moved by the XY-robot 115 to above the



20 130 noves the circuit board noving device 140 so that the
mount position 161 on the circuit board to which the held conponent
I3 to be nmounted approaches nost the recognition device 120 or
recognition device 121. 5 Figs. 7 and 8 are explanatory
di.,agrans for the novenment of the <circuit board noving device
140. A positional relationship of4the conponent feed device 104
and recognition device 120 and a positional relationship of t he
conponent feed device 105 and recognition device 121 10 are slightly
different fromin the actual apparatus. In step 4, the

control devi eacdgfitbynr &i&¥iddg120, whérdheany rgﬁu'ua tur@r lofdetget i on
data 153 of Fig. 6, reads out a "nmark position" the circuit board

mar k feneedrefithgospohent BPasstr rfd)zzrl%sgmdu@gwcﬂ@dt he ﬁgur&he 15
position of the conponent to be nounted.. In the above exanpl e, the

control devi egcdgipibh r&é@iééngli@ thetﬁﬁ?dhold PoR%hreON Bt c£38nO0f

Fig. 5 reads out "the circuit board nunber " 1" which corresponds

to the "feedoBQx?h%iSﬂ is carf‘i‘é@ ut for 'é%fcqg‘i'xdzrilteh ggase where the

"nozzle nunber” 1Is 4", e contr evi ce 0 then reads out the

‘mark s p05|t|0ns fn Yst&hd 'P %H&“'éonﬁ%ﬂe%tm%z%@%%dnuﬁherhold

posture is loaded to the mount position 161 by the
component hold device  107. A line designated by a
reference numeral 165 in Fig. 8 and Fig. 9 to be described
later‘is a trénsfer route of the component held by the
10 component hold device 107.
According to this embodiment, the circuit board
moving device 140 is adapted to move the circuit board 2 in
a manner so that the mount position on the circuit board 2
where a first one of the four nozzles 108 of the component
15 hold device 107 is to mount the component is closest to the
recognition device 120. After the component hold device
107 is moved by the XY-robot 115 to position to the mount
position the electronic component to be mounted first, the
component is mounted on the circuit board 2. Mounting
20 operation for a second to a fourth components are
sequentially carried out in the same manner afterwards by
moving the component hold device 107 by the XY-robot 115.
In step 8, it 1is Jjudged whether all of the
components to be mounted are mounted on the circuit board 2.

25 The operation returns to the step 6 when components to be



corresponding to the circuit board mark nunmber "1" with reference to

the circuit board mark detection data 153 of Fig. 6. In this case,
a3 is clearly understandable from 25 Fig. 6, the mark positions X and Y
of the two circuit board 21
rks are respectively "190, 210" and "190, 210" and, the mar k shape
nyrber is "1" of circuit board marks. Alg hough not shown in the
tabl es, shapes of the circuit board marks formed on the circuit
boards 2 are prelimnarily determ ned 5 corresponding to the circuit
board mark shape nunbers, which are identified by the control

device 130mouies sti11C9BhaGh eVisee JO0r £RMLRCEAT Yoblh hak UL @ no

coi nci dence or I ncoi nci dence of the ma ape corresponding to the

circuit boaquggﬁh%ﬁpq_ 1uEber, aadansikagge of the mark 10 shape pi cked
up by the circdit board recognition canera 109 of the component hold
device 107. Crcuit r f I Qrmanen Qb nt ed
are identified bef ore%&gﬁéquﬁg#%ﬁ H‘llg ear%)?(?l n%:%?o ! a8 48 &é,g%tjhough
each  Cl T CUblon PRt dg, MBRK c1ir8ust@Boatd moddily! QYA 14¥ TSbdBInen the

circuit boar
5 circuit board 2 to bring the component mount position 161

on the circuit board 2 closest to the component feed
position, and thereafter the circuit board moving device
140 moves the circuit béard 2 to bring the mount position
161 on the circuit board 2 closest to the recognition
10 device 120. For example, in the case where the component
hold device 107 is equipped with four nozzles 108 as above,
the circuit board wmoving device 140 is moved to the
component feed device which is to feed the electronic
component to be held by a fourth nozzle, i.e., the nozzle
15 which holds the electronic component last, and further, the
circuit board moving device 140 is moved to bring the mount
position 161 on the circuit board 2 where a first of the
four nozzles 108 is to mount the component first to be
closest to the recognition device 120 arranged at the side
20 of the above component feed device.

Accordingly, the circuit board 2 is preliminarily
moved to the area having the component feed device from
which the component hold device 107 is to hold the
electronic component. Therefore, the movement amount of

25 the component hold device 107 from the component feed



enbodi nent, for instance, a part of a wiring on the circuit board 2

can be ut|||zed and recogni zed as the circuit board mar K.

A j udgnent process of j udgi ng the 20 presence/ absence of

the other circuit board marks to be detected may be added after the

step 4 before the step 5, al t hough not indicated in Fig. 1.

The control device 130 noves the conponengghol d devi ce 107 by the
XY-robot 115 on the basis of the read-out 25 i nformati on on the mark
positions and nakes the circuit

22 board recognition canera 109 of the conponent hold device

107 pick up bB@ﬂ@ﬁoﬂftthHErf%&égﬂl%ﬂdh'@%*@be 120 and that fXoMD¥REENT

correction anount for the conponent d device 107 is calculated in

step 5. SpeCfébsgﬁifzmﬁh@emée 1807 €Y theoaaﬂpaﬁéhegmeﬁﬂtcgoéﬂelaﬂdltsme
conponent hol d device 107 are noved separately as described above.

Thus, bR the %Eg*%ﬁﬁ% ?)ff FaSh fatﬁ_lé Ny dRYEE M ag?tgﬁir%r‘{"eﬁi‘tﬁ hene

circuit board noving device 0 and e conmponent h devi ce 107,

a

cent er - posi t}09,00q Al kagerAL e ofbohBRts! Gan PHEKEIpUP bt foademark

agrees with t ormati on
5 circuit board 2 at high speed, therefore productivity can

be improved.
Further, in the state while the mount position
161 on the circuit board 2 is arranged to be closest to the
recognition device 120, the circuit board marks on the
10 circuit board 2 are detected, whereby the correction amount
in movement of the component hold device 107 is calculated.
Since the corregtion amount is calculated with the movement
amount of the cémponent hold device 107 being reduced as
compared with the related art, consequently, the held
15 component can be sent to the mount position on the circuit
board 2 with a higher accuracy than in the related art.
Moreover, since the circuit board mark is formed for every
mount position of each component, the correction amount can
be calculated for each component. All components can
20 eventually be mounted to the circuit board 2 with high
accuracy.
Referring to Fig. 9, if a component feed position
163 is changed from the component feed device 104 to the
component feed device 105, the circuit board moving device

25 140 operates in steps 2 and 3 to bring a component mount



the mark position, and therefore it is not necessary to correct the
movenent anmount of the conponent hold device in this case. On the
other hand, if the center position di sagrees with the information on
the mark position, the 15 'control device 130 sets a shift anount
thereof as a correction anmount for the novenent of the conponent

hal d device 107. Since the circuit dyoard mark is fornmed at two
symmetric points on a diagonal |ine passing the nount position of the
conponent to be nounted as described 20 earlier, the control device 130
cal cul ates an inclination of the circuit board 2 based on a line

connecting hesiton 164 881 Bhe Adchikl MHANECLY NGl b oBRBLErLPOBAS | 0N

of the two i mage areas of the pic -up two circuit board marks,

and sets t heo it Hhdd oAU 18 AnfOLRECEEB0GATPHEL adeice o2t he

i nclination correcting the conponent devic

B oi%hg 4 adh e ST Cast R R e et
component r“%f&é&ﬁ@cﬁ%gég'ﬂggfﬁbt&EVfégw¥HU”Esfééﬂgfﬁtuted to approach
5 the recognition device after moving to the component feed
device storing the component to be mounted to the circuit
board 2. However, the constitution is not limited to this.
For instance, such an arrangement can be adopted that the
circuit board moving device 140 moves only to the component

10 feed device storing the component to be mounted to the
circuit board, with the movement to the recognition device
being eliminated. The operation of Fig. 10 is carried out
in this case; Concretely, step 11 is e#ecuted after the
operation in steps 1 and 2, thereby recognizing an image of

15 the position detection mark. The correction.lamount in
movement of the component hold device is calculated in step
12 following the step 11. The component is actually

. mounted to the circuit board 2 in step 13 after the step 12.
The steps 11 and 12 may be omitted.

20 Even when the circuit board moving device 140 is
devised to move only to the component feed device, the
movement amount of the component hold device 107 from the
component feed position to the component mount position on
the circuit board 2 can be reduced in comparison with the

25 related art, enabling the components to be mounted at high



5 predet er mi ned conponent feed position, e.g., the conponent feed
position 162 of Fig. 8 under the control of the control device 130,
then pl aces the conmponent above the recogni tion device 120. The
recogni tion device 120 picks up an i mage of the conponent. The
control device 130 10 checks a hold posture of the conmponent based on
t he i mage obtained in the pick-up &frati on and nmakes the conponent
hold device 107 <correct the hold posture. In the

enbodi nent, the conponent hold device 107 holds the conponent by
sucking with the use of the nozzle 108, and 15 therefore, the hold
posture is capeadted lher atidduic theard 2 amizimpAS8impoptotdtist hxisy.
The conponent hol d device 107 has four nozzles 108 in the enbodi nment

as di scussedibed otRe 3BAiB08EI ©F MMk stepsoil wha 1oQMgRENtorpetEiomevi ce
107 are sequentially 20 posi tioned through the control of the control

device 130 t@mount fé£SRAe! mtretIRONEN theedoRBshbheNhoflar ddied ecd7onic
conponents to be held, so that the el ectronic conponents are

conti nuousl yogickedeaMbheatyeiy af stheef Qier02ZH e ovenent] Ansittksot he

el ectroni c conponent, the conponent hold 25 device 107 is noved by the

XY-robog 1lgnd ocaRS¥Eedthold device 107 is reduced as compared with 24
the related art. Accordingly, the held components can be
noved to the mount position on the circuit board 2 more
accurately than in the related art.
SECOND EMBODIMENT:

10 A second embodiment is related to a component
mounting apparatus of a type having the circuit boaxrd
moving device driven only in the Y direction. More
specifically, the component mounting apparatus to be
described below includes the circuit board moving device of

15 a model moving only towards the component feed device
storing the components to be mounted to the circuit board 2
and eliminating the movement to the recognition device.

A loading part 332 and an unloading part 334 in a
component mounting apparatus 401 to be discussed below

20 correspond to the transfer device 103 of the foregoing
component mounting apparatus 101. A cassette type
component feed part 313 and a tray type component feed part
308 of the component mounting apparatus 401 correspond to
the component feed devices 104, 105 and the component feed

25 device 106 of the component mounting apparatus 101



recogni tion device 120, where the hold posture of the el ectronic
conponent by each nozzle 108 is picked up by the recognition device
120. The hold posture correction operation is carried out for
each nozzl e 108. 5 In step 7, the conponent corrected

in hold posture is | oaded to the nount position 161 by the

conponent hold device 107. A line Z2signated by a ref erence
nuneral 165 in Fig. 8 and Fig. 9 to be descri bed | ater is a transfer
route of the conmponent held by the 10 conponent hol d devi ce 107.
According to this enbodinent, the circuit board nmovi ng device 140 is
adapted to noespédieivelyrui t Fhothdr? anmount haadadzdr &b that cohponenit
position on the circuit board 2 where a first one of the four nozzles

108 of the onemontny apparatobd 4devieerddsbdrfid OtdDEhE tdenpargaNendlds
cl osest to the recogni tion device 120. After the conponent hold

devi ce ddPilcé S 100V esk byhbheokfonehe! ddintithPosppheatte e ,noamd
position the electronic conponent to be nounted first, the conmponent

is mounted ofeddnTticili tahReahd 371, Maupt iidGtadded OPET @HeONCohPbnedt
second to a fourth conponents are sequentially carried out in

the sang mangein@fder Pt 401 MON4 Ffle dpth & ONRONERk e NOLEcgNi €£0A 07 Dy
t he XY-robot 115. §' Ve dis In step 8ﬂ%h S Judge% mhe?hg§ all of

the COPPNELY S156, De2 TR %@rc?on[ﬂ%!{étn%d &hﬂﬂ%&léﬁpﬁﬁ@%fﬂo? 25
The operation returns to the step 6 when conponents to

A control device 402 in the component mounting apparatus

401 corresponds to the control device 130 in the component

mounting apparatus 101. A Y-directional table 341 of the

10 component mounting apparatus 401 corresponds to the circuit

board moving device 140 in the component mounting apparatus

101. |

According to the second embodiment, as shown in

Fig. 11, the component mounting apparatus 1s designed to

15 mount electronic components 302 of various types including

connectors, etc. as an example of components to a circuit

board 301 as an example of objects to be mounted, thereby

producing an electronic circuit board 303. However, the

second embodiment 1is not restricted to this and is

20 applicable to any case where various components are

attached to various objects to be attached to assemble or
manufacture or produce wvariocus products.

The component mounting apparatus 401 in Fig. 11

has the tray type component feed part 308 and the cassette

25 type component feed part 313. The tray type component feed



25 nmounted still remain. The operation is termnated if no
conponent is left to be nounted. According to the above
epbodi ment, as is clear fromFig 8 the circuit board noving device
140 roves the 5 circuit board 2 to bring the conponent nount position
161 on the circuit board 2 closest to the conponent feed

position, and thereafter the circuit board@0noving device 140 noves
the circuit board 2 to bring the nmount position 161 on the circuit
board 2 closest to the recognition 10 device 120. For exanple, in the
case where the conponent hol d device 107 is equi pped with four

nozzl es 108 parahbd0ve, includeshes pIwrdlithoastl tPayngypgevicorpddlnts fieded to
t he conponent feed device which is to feed the electronic

conponent tomeehBal gmby 387f awrahgeaz glidle bye.siddeadogrden ik Fiyhi akz.hol ds
the el ectronic conponent |ast, and further, the circuit board noving

devi ce 140 '?th%Q@thqﬁ"EbﬂﬁBhéHﬁ”Eeed mecHKﬁiéﬁé”Bdﬁls@DeéﬁeaCk&@wt
board 2 where a first four nozzles 108 is to nmount the

g?”?ﬁgegde'BEH t0sB8ring  $rOSESErithdde rQaRHddtan dewmiese 128rabpanged
5 electronic components 302 are dealt with and move the tray
1f necessary from a storage position 305 to a component
feed position 306, thereby supplying the stored electronic
components 302. The cassette type component feed part 313
contains a plurality of component feed cassettes 312
10 disposed adjacent to each other. The component feed
cassette 312 loading taping components or bulk components
feeds the electronic _cpmponents 302 one by one to a
component feed position 311. In the component mounting
apparatus 401 of the present embodiment, the electronic
15 components 302 of various kinds supplied from the tray type
component feed mechanisms 307 and cassette type component
feed part 313 are picked up upon necessities, e.g., by the
mount head 321 which can move in two, i.e., X, Y-directions
orthogonal to each other seen from a plane, thereby being
20 mounted to predetermined positions on the circuit board 301.
The electronic circuit board 303 is thus manufactured.
The tray type component feed mechanism 307 has a
l1ift stage 316 which moves up, down by the forward,
rearward rotation of a screw shaft 314 by a motor 315, as

25 shown in Fig., 12. A tray magazine 317 storing many trays



20 of the above conponent feed devi ce. Accordingly, t
circuit board 2 is prelimnarily noved to the area having the

conponent feed device from whi ch t he conmponent hol d device 107 is
hol d t he el ectroni c conponent. Therefore, the novenment anount of

t he conponent hold device 107 fromthe - conponent feed

28

position to the recognition de¥i ce 120 and that fromthe

recognition device 120 to the conmponent nount position 161 on the
circuit board 2 are reduced in conparison with the related art.
conponents can thus be nounted to the 5 circuit board 2 at high spe
t heref ore pr3tdicis vwlacedrand posiisongl eted. predetermined posfuivtheof in
the state while the nount position 161 on the circuit board 2 is
arranged to tiee clbseskthget B26, and a@&egniicoked aeyiLelddd), métisexi (Bott
board marks on the 10 circuit board 2 are detected, whereby the
correction agheuni) not to) dByEnRAkxpbctBalgonporieat tlirak(d ey Adel 0317 s

cal cul at ed.
novenent

Since the correction anbunt is calculated with the

stoPd®UNhaf{ t keaganpamant duiihideHEe Jovided ngel@eﬂr:@ﬂl@s

conpared with the related art, consequently, the held

5
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15

20

25

components 302 in many stages so that the trays can be
separated up, down by right, left rails (not shown) to be
taken inside, outside individually.

An insertion/withdrawal stage 318 for use in
moving the trays 304 inside, outside is arranged at the
component feed position 306 of the tray magazine 317 set in
front of a 1lift part of the 1ift stage 316, which is shared
by the tray type component feed mechanisms 307. Each of.
shuttles 326 on the insertion/withdrawal stage 318 is
reciprocated by a timing belt 319 running longitudinally a
center part of the insertion/withdrawal stage 318, thereby
loading, unloading the opposed trays 304 in the tray
magazines 317. The tray magazine 317 is controlled by the
up, down movement of the lift stage 316 to be disposed at
an insertion/withdrawal height where the tray 304 storing
the electronic components 302 to be supplied is to be
loaded, unloaded on the insertion/withdrawal stage 318.
Then the tray 304 is drawn out by the shuttle 326 to the
component feed position 306 on the insertion/withdrawal
stage 318 to feed the predetermined electronic components

302, When the electronic components 302 stored in an

he

to
25

The
ed,



15 conponent can be sent to the nount position on the circuit boar d
2 wth a higher accuracy than in the related art. Mor eover, since the
circuit board mark is fornmed for every nount position of each
conmponent, the correction ampunt can be calculated for each
canponent . Al'l  components can 20 eventually be nounted to the
CIrCUIt board 2 with high accuracy. 32 Referring to Fig.
9, if a conponent feed position 163 is changed fromthe conponent
feed device 104 to the conponent feed device 105, the circuit board
novi ng device 25 140 operates in steps 2 and 3 to bring a conponent
nmount another tray 304 are to be supplied, tBE€ previousp@shlyi 604164
on the circuit board 2 to be closest to tﬁ conponent feed position

163 and the gegpfnidutontglerhee dodbonent feed positibh B erHo k@BBédaS

descri bed herei nabove, the circuit board noving device 14
constituted bgcﬁplabo%m ord gindle HERNigd Ot dpyi ¢ ehé etrayvmagamnbhe
conmponent feed devi ce storing the conponent to be nounted to the

circuit 317P08Rd ne HOMRY €304 14t £ONP i) ﬂr%n&%tcbhgbhéﬁt%03bb's
For instance, such an arrangenment can be adopte that the
5 to be supplied next is taken out in the same manner as
above to the component feed position 306 while kept at the
above insertion/withdrawal height under controling a height
of the tray magazine 317 by the lift stage 316.
The shuttle 326 is equipped with a coupling
10 member 322 for inserting and withdrawing the trays 304.
The coupling member 322 is opened, closed by an actuator
(not shown), thereby being disengaged, engaged to a
coupling part 304b of the tray 304, e.g., in
insertion/withdrawal directions in which the tray 304 is
15 taken in, out. The shuttle 326 in a state while coupled
with the tray 304 takes in, out the tray 304 to the tray
magazine 317. The shuttle 326 can be separated from the
tray 304 when disengaged from the coupling part. The
coupling member 322 does not impede the tray 304 from
20 moving subsequent to the up, down movement of the tray
magazine 317 and can retreat not to impede the tray.
Recesses 304a are formed in matrix in the tray
304 in conformity with a shape and a size of the electronic
components 302 to bé stored in the tray 304, enabling the

25 electronic components 302 to be stored in a state in which



circuit board noving device 140 noves only to the conponent 10 feed
device storing the conponent to be nounted to the circuit board, with
the novenent to the recognition device being elimnated. The
operation of Fig. 10 is carried out in this case. Concretely, step
11 is executed after the operation in steps 1 and 2, thereby

recogni zing an i mage of 15 the positi @B detection mark. The correction
anount in novenent of the conponent hold device is calculated in step
12 following the step 11. The conponent s actually nmount ed
to the circuit board 2 in step 13 after the step 12. The steps 11 and

12 may be oniid edlecBPonic componenkE¥ehrdhenlihedi iguUid bpeastamningd
device 140 is devi sed to nove only to the conponent feed device, the

novement amiitediddie cameonepiyhalod deyi gecdPdihgep ta'i%roprlatéor@&ﬂent
feed position to the conponent nDunt position on circuit board 2

can be reducfihﬁ’lé%ﬁgxﬂﬂéa¥}dﬂﬂ81cb&%on%ﬁts Babat eda8r i ar§8201 &LErdie

conmponent s to be nounted at high

28 r?cé %?'Jﬁ%‘ﬁe@%ﬁg?éhﬁ?@s' BRERVLBIcHRREMES LY Lc,

Wth the addition the steps 11 7an he correction anount for

the movementmpl 1DEesSOOPABAA! ! fhde¥hGe M¥) hold and position the
electronic components 302 in a fixed direction on the tray
304.
On the other hand, the component feed cassette
312 is appropriate for wuse in Thandling electfonic
10 components, for example, many kinds of minute chip
components and the like which are used much more frequently
than the electronic components 302 handled by the tray 304.
Many component feed cassettes 312 are arranged in parallel
in the cassette type component feed part 313 so as to feed
15 many electronic components 302.
The tray type component feed part 308 and the
cassette type component feed part 313 can be arranged
- basically in any layout on condition that the electronic
conponents 302 supplied wvia the relative movement to the
20 mount head 321 can be caught by the mount head 321 at every
required time to be mounted at a predetermined position on
the circuit board 301 through the relative movement to the
circuit board 301.
For example, when many kinds of minute electronic

25 components 302 of a high use frequency are dealt at the



can be calculated in a state where the novenent anount of 5 t he
conponent hol d device 107 is reduced as conpared with the rel ated
aft. Accordingly, the held conponents can be noved to the nount
position on the circuit board 2 nore accurately than in the rel ated
apt. SECOND EMBODI MENT: 10 A second enbodi nent is
related to a conponent nmounti ng app3¢atus of a type having the
circuit board noving device driven only in the Y direction.
Mor e specifically, the conmponent nounting apparatus to be

descri bed bel ow i ncludes the circuit board noving device of 15 a nodel
novi ng only tassetlse thpecaunppoment ffed deatrice313, thet ardamg kiwds of
conponents to be nounted to the circuit board 2 and elimnating the
novenent to tomporentni biren sleyi@aeially supplied frAm ashingcpapbndlf and
an unloading part 334 in a conponent nounting apparatus 401 to be

di scussed befesd 28ssetbésespppdcbatiheotisbypshendlieyise tAO3motint hRead
f or egoi ng conponent rnounting apparatus 101. A cassette

type ceppoRgntetefl panbedlToaFdrhihgayd yanecezm@onﬁfaqd@ﬁ@ paﬁa
308 of the conponent nounting apparatus 401 correspond to

conmponeBt fegdqdent ££F1 ¢ 0houh®S Bddthle ﬁf)ém&rﬁlﬂ&pdpogﬁtloﬂe\drpethé%
of the conmponent nounting apparatus 101

circuit board 301. 1In the meantime, electronic components
302 of different kinds are alternately supplied by the
plurality of the tray type component feed mechanisms 307 at
the tray type component feed part 308. In this
10 constitution, although a time for each electronic component
302 to be supplied 1is long, a time required for
sequentially supplying the electronic components. 302 of
different kinds is reduced in half, and therefore a feed
speed for a plurality of kinds of electronic components 302
15 from the trays 304 is increased double. The plurality of
kinds of electronic components 302 can be supplied in time
from the trays 304 while the mount head 321 continuously
handles and mounts the electronic components 302 supplied
from the cassette type component feed part 313. Since more
20 kinds of electronic components 302 can be handled and a
time lag in the supply of electronic components is reduced
or eliminated as a whole, a mount speed for the components

is enhanced.
As shown in Fig. 11, the mount head 321 supported

25 by an X-directional table 324 is reciprocated in the X



29 respectively. Further, a nount head 321 of the conponent

mopunt i ng apparatus 401 corresponds to the conponent hol d devi ce 107
ol the conponent nounting apparatus 101, and recogni ti on cameras
371, 372 installed in the conponent 5 nounting apparatus 401
correspond to the recognition devi ces 120, 121 of the conponent
maunt i ng apparatus 101. A control d&%ice 402 in the conponent
nount i ng appar at us 401 corresponds to the control device 130 in the
conponent nounting apparatus 101. A Y-directional table 341 of the

10 conponent nounting apparatus 401 corresponds to the circuit

board novi ngdilegcteori4bByi et hermalpoaeatseaountbatd oappaf abusscrew shaft
According to the second enbodi nent, as shown in Fig. 11, the
conmponent nDBABaNpyappaocdions 323 .deBettedenid pdbts oBuBheekediirestional
conponents 302 of various types including connectors, etc. as an

exanpl e of coappeentd taxred supsoited by YeedrdcEddnas AT 29 0f 38bj ect s
to be nounted, thereby producing an electronic circuit board 303.

However, theand reciggerd tedboi "eRk IS A0te&eSbNi ehedubl (tHs ApEmaE- 20
appllcable to any case where various conponents are attached

to varigus opeeetset 0 Reratiigichedst o gepenbl eswirts  32wWauf agheke Opy
produce various products. The conponent nounting apparatus
401 in Fig. dfnchronously driven motors 325, 326 of the Y-directional
tables 329, 331. On the other hand, the circuit board 301
is transferred in the X direction to be made available for
the mounting of the electronic components by the mount head
10 321, More specifically, the circuit board 301 is carried
to a component mount position 333 wvia the loading part 332
having a pair of transfer rails 332a, where the components
are mounted to the circuit board. The electronic circuit
board 303 at the component mount position 333 after the
15 components are mounted thereto 1is sent out wvia the
unloading part 334 having a pair of transfer rails 334a. A
transfer path 330 is constituted for the circuit board 301
and the electronic circuit board 303 as a whole.
Referring to Figs. 11 and 13, at the component
20 mount position 333 are arranged a pair of transfer rails
335 for carrying in the circuit board 361 and carrying out
the electronic circuit board 303, and a positioning support
stage 337. The positioning support stage 337 supports the
carried circuit board 301 from below between the pair of

25 the transfer rails 335, for instance, supports the double-



has the tray type conponent feed part 308 and the cassette 25 type
component feed part 313. The tray type conponent feed

3D part 308 includes a plurality of tray type conponent feed
mechani snms 307 arranged side by side as shown in Fig. 12. The tray
type conponent feed nechani sns 307 select a tray 304 storing
pr.edeterm ned conponents when variou8é 5 el ectroni c conponents 302
are dealt with and nove the tray i f necessary froma storage position
305 to a conponent feed position 306, thereby supplying the stored
el ectronic conponents 302. The cassette type conponent feed part 313
cont ai ns a plfacel ciycaitcbopededDlf bgdmeaasedbtfesuppadrt1finsdiBsposed the
adjacent to each other. The conponent feed cassette 312

| oadi ng t api dgkepnaede dasidridng kilvonpanent s At thid eeilsef hehel etipporitc
conponents 302 one by one to a conponent feed position 311. In the

conponent nogAhkNB36 supBPPar ghes AGwdft tiheafd esent Rythods Namfterithee
el ectronic 15 conponents 302 of various kinds supplied fromthe tray

type caipBneie f&rpsktlstiani s6mpSHdh B8 d302S aRfuin® ey REL CaMIRNRRE de
feed part 313 are picked up upon necessities, e.g., by the nount head
321 whi gh cagupp¥et! Pab¥lof! tke  circntEidSHtd FL .

The tray type component feed part 308 and the
cassette type component- feed part 313 are separated
opposite to each other at one side and the other side of
the transfer path 330 for the circuit board 301 and

10 electronic circuit board 303 as is shown in Fig. 11.
Because of this arrangement, a length in the X direction of
each of the tray type component feed mechanisms 307 and the
component feed cassettes 312 placed side by side is reduced
to half. However, the arrangement can be freely determined.

15 Actually another cassette type feed part 313 in which some
component feed cassettes 312 are arranged in the X
direction is placed next to the tray type component feed
part 308 in the present embodiment. Although the number of
arrays of the component feed cassettes 312 is thus

20 increased, the component feed part as a whole 1is made
almost equal in length in the X direction at both sides of
the transfer path 330, and the transfer path 330 of the
entire apparatus can be an effective space contributing to
the supply of components.

25 Needless to say, the number of the adjacent tray



orthogonal to each other seen froma plane, thereby being 20 nmounted to
predeterm ned positions on the circuit board 301. The el ectronic
circuit board 303 is thus manufactured. The tray type
conponent feed nmechani sm 307 has a lift stage 316 which noves up,
down by the forward, rearward rotation of a screw shaft 314 by a
mht or 315, as 25 showmn in Fig. 12. A 8Yay nmgazi ne 317 storing nmany
trays 31 304 is placed
and positioned at a predeterm ned position of the lift stage 316, and
al so | ocked by a | ock nenmber (not shown) not to drop unexpectedly.
The tray nmagagpee 3dnponent Sfadds nmedhariismes 304 caentt aithiengtyaki ougpe

el ectronic 5 conponents 302 in many stages so that the trays can be
separ at ed upcosipsneby riegi , paett Bag) s fHwt nshber) b6 bDthe trayt ake¢pe

i nsi de, outside individually. An insertion/w thdrawal stage

318 for use iBmponent NDfdeW the-tls ap9s304thasigiamont Yrde the anagaeedtat

the 10

conponent feed position 306 of the tray namgazine 317 set in

front of a |kbp @ﬁéﬁtofeécﬁ‘ecéééétt%@%ﬁ]aﬁz t‘Mé‘ @&s‘s%t%ga't?ﬁe compoR¥nthe

tray type conponent feed mechani sns 307.
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feed part 313 and the number of cassette type component
feed parts 313 as well as respective locations are freely
selectable and can be designed in various manners.

In the arrangement according to the embodiment in
which the component feed parts 308, 313 are separately
arranged at both sides of the transfer path 330, the mount
head 321 sometimes needs to move astride the transfer path
330 in the Y direction depending on a pick-up order for the
electfonic components 302 supplied from the tray type
component feed part 308 and cassette type component feed
part 313 in order to pick up the electronic components 302.
A movement distance of the mount head 321 in this case
becomes larger than when the mount head 321 moves without
passing the transfer path 330, leading to an increase of a
time required for picking up and mounting the electronic
components 302 to the circuit board 301. The variation in
the time limits a mount order for the electronic components
302 of various kinds in view of an operation efficiency for
mounting the various kinds of electronic components 302 in
order.

For solving the inconvenience, according to the



shuttles 326 on the insertion/w thdrawal stage 318 is reci procated by
a_timng belt 319 running longitudinally a 15 center part of the

i bsertion/w thdrawal stage 318, thereby | oadi ng, unl oadi ng the
opposed trays 304 in the tray magazi nes 317. The tray nmgazine 317 is
cpentrolled by the up, down novenment of the lift stage 316 to be
di.sposed at an insertion/wthdrawal 3Bei ght where the tray 304 storing
20 the el ectronic conponents 302 to be supplied is to be | oaded,
unl oaded on the insertion/wthdrawal stage 318. Then the tray 304 is
drawn out by the shuttle 326 to the conponent feed position 306 on

t he i nserti optesehilr canddodiment,st bhe Ihpomendedmoimet ppeddteom N33 is

el ectroni c conponents 25 302. When the el ectronic conponents 302
stored in anrendered movable in the Y direction. SpecB8Pically, the
another tray 304 are to be supplied, the previous tray 304 dr awn out
to the conpopeadtr feedtpesistieen B0Old S 3pBessedl the podBekorning heuppogitnal
hei ght position of the tray nagazine 317, and the tray 304 storing
the el ectronis¢agenBeneatstBe2comonertd sty diad dieXd33 arikalpancedt onn the

same manner as above to the conponent feed position 306 while kept
at the 5 thabgvaireseibhan/ vebhdr sual sbesabimungderi g§ont 3okhAg taehg-ght
directional table 341 is reciprocated along guide rails 349
in the Y direction through the normal-reverse rotation of a
screw shaft 342a by a motor 342. In addition, when the
mount head 321 moves passing over the transfer path 330 to
10 the component feed part 308 or component feed part 313 so
as to catch the electronic components 302 as plotted by a
solid line in Fig. 15, more concretgly, for example, when
the mount head 321 moves from above fhe circuit board 301
to the cassette type component feed part 313 or at the like
15 occasion, such an operation described below is carried out.
The positioning support stage 337, eventually, the
component mount position 333 is moved such as the circuit
board 301 represented by a phantom line 1in Fig. 15
simultaneously when the mount head 321 moves to the
20 component feed part 308 or 313 arranged at the side to
which the mount head 321 moves or at least before the mount
head 321 starts to mount the next electronic component 302.
The movement distance of the mount head 321 to mount the

picked electronic components 302 to the predetermined

25 position on the circuit board 301 is shortened accprdingly.



of the tray nmagazine 317 by the |ift stage 316. The shuttle
326 is equipped with a coupling 10 menber 322 for inserting and

m{thdramﬁng the trays 304. The coupling nmenber 322 is opened, closed
by an actuat or (not shown), thereby being di sengaged, engaged to a
coupling part 304b of t he tray 304, e.g., I n

insertion/w thdrawal directions in which 8%e tray 304 is 15 taken in,

out . The shuttle 326 in a state while coupl ed with the tray 304
takes in, out the tray 304 to the tray magazi ne 317. The shuttle 326
can be separated fromthe tray 304 when di sengaged fromthe coupling
part. The coupl ANProeames I T RET D imedert et eakc8@énlicom

20 novi ng subsequent to the up, down novenent of the tray

nmagazi ne 317camfofiaitsesogatonBt WBuhiBAAEot BBet b¥¥determined position
Recesses 304a are forned in matrix in the tray 304 in conformty with

a shape and gnsigi obit8@ie! BehkANI N1 aftefOHRARINSI AL t Qpbei St aRad in
the tray 304, enabling the 25 el ectroni c conponents 302 to be stored in

he. i act ron £ components 'WE o 1M et S8k SrRegiat v Bioke v

5 and mounts the electronic componénts 302 of wvarious kinds

without passing over the transfer path 330 and when the

mount head sequentially picks up and mounts the electronic

components 302 of various kinds passing over the transfer

path 330. Therefore, even if the mount head 321 moves both

10 over the transfer path 330 and not over the transfer path

330 to sequentially mount the electronic components 302 of

various kinds to the predetermined. position on the circuit

board 301, the operation efficiency is not particularly

deteriorated even without the mount order for the

15 electronic components 302 taken into account, so that the
high-speed mounting is readily met.

If the mount head 321 moves astride the transfer
path 330, the positioning support stage 337 follows the
movement of the mount head with the utilization of a time

20 after the mount head 321 picks up the electronic component
302 before the mount head mounts the component to the
circuit board 301. That is, a special time for moving the
positioning support stage 337 is not required and therefore,
the movement of the following positioning support stage

25 does not interfere with the high-speed mounting.



direction. The tray 304 is accordingly appropriate for

flat |arge

el ectronic conponents 302, flat large el ectronic conponents 302 of
i tregul ar shapes such as connectors, etc. 5 The recesses 304a of the
tray 304 hold and position the el ectroni c conponents 302 in a fixed

di.rection on the tray 304. On the ot her
cqonponent feed cassette 312 is appropriate for use
el ectronic 10 conponents, for exanple, mny Kkinds of

conmponents and the |ike which are used nuch nore frequently

hand, the

I n handling

mnute chip
t han t he

el ectroni c conponents 302 handl ed by the tray 304. Many conponent
feed cassettes 312 areTher paded of tamdfed rails 335t AeeCaappbieetlypd
conponent feed part 313 so as to feed 15 many el ectronic conponents 302.

The tray typeheormpaiiaictiepdipardpR083and thghe railcagseti@d t¥RE the
-conponent feed part 313 can be arranged basically in any | ayout

on condi tionothat the el est Iigorted t&OEBO'}&Na%l@Za§Hﬂﬁ| ved i e thibe

rel ati ve novenent to the 20 nount head 321 can be caug

t by the nount

head 321 at gueH¥ rails B2@UI r ad dils¥Rnke PetWREn! ededk ranBredelarTsneg
position on the circuit board 301 through the relative novenent to

the 5 Ci %ﬁ?hktg&ar%3qshcrease or decreaézeprngaE% e}po%’l—%mérléiends

of mnute elecfronic conmponents 302 of a high use

requency are dealt

at the

10

15

20

25

simultaneous rotation of screw shafts 344a, 344b by a motor
343 via a belt and a pulley to agree with a breadth of the
circuit board 301 in the perpendicular direction to the
transfer direction. Concurrently with  this, the
positioning support stage 337 is reciprocated at 1/2 a
speed of the movable transfer rail 335 in parallel to Y-
'directional guide rails 347 by the normal-reverse rotation
éf a screw shaft 345 directly coupled to the motor 343.
The positioning support stage 337 is always kept at a
predetermined position, e.g., at a center position between
the pair of transfer rails 335. Accordingly, the
positioning support stage supports and positions the
circuit board 301 received between the pair of transfer
rails 335 from below in a state while agreeing with the
circuit board 301 in center.

The mount head 321 has a plurality of component
mount tools 351-354 for mounting the components aligned in
the X direction, 1i.e., arrangement direction of the
component feed cassettes 312 and tray type component feed

mechanisms 307, and a recognition camera 355 for



34 cassette type conponent feed part 313, the many kinds of
conponents are sequentially supplied from many conponent feed
cassettes 312, continuously handl ed by the nount head 321 by every
nunber conformng to the use frequency and 5 sequentially nount to the
predet erm ned position on the circuit board 301. In the neantine,
el.ectroni c conponents 302 of diffedent kinds are alternately
supplied by the plurality of the tray type conponent feed nechani snms
307 at the tray type conponent feed part 308. In this
10 constitution, although a tinme for each el ectroni c conponent 302

to be SUDpﬂa@&gniﬁmd, Of\0posBtidh "Bh £REUEILEu1iE Woard 30Feqhend i eaty
supplyi ng the el ectronic conponents 302 of - different kinds is reduced

in half, andeidetedwie @ont;ﬂﬂ;bnt 302 TReRUt! 8F 2kl BbAbbh¥nef mbhREStedL

el ect roni ¢ conmponents 302 fromthe trays 304 is increased double.

The pIuraI|t35§ﬁ354 is &bﬂﬂ%e@f el Bed r 8Lt CeBBRRE R 3e CAB-Hn SEPFh 1 ed
in time fromthe trays 304 while the nount head 321 continuously

handl es and apnets 34w ﬂ&%a{ﬁf’dﬁm&”%”b%s%%oﬁﬂ@pkéﬁgtlonshlﬁré’f“éhe

cassette type conponent feed part 313. SinCe nore ds of el ectronic

conponegts 30g, can gaeah e;g&’né@d flount toblw%éla%s n écﬂ?rﬁﬁ?l&in?
el ectroni c conponents I1s r |n1nate nDunt

speed for thg,CopOReRlSit holding member conforms to types of the

electronic components 302 handled thereby, which can be a

suction nozzle for sucking thereby holding the electronic

components 302, a chuck for chucking the electronic

10 components 302, or the like. The component mount tools in

the embodiment are suction nozzles.

In association with the mount head 321, the

shuttles 326 at the tray type component feed mechanisms 307

are reciprocated to select the trays 304 and move the trays

15 from the storage position 305 to the component feed

position 306 and store the trays to the storage position

305, At least one of the shuttles 326 has component hold

parts 361-364 for holding the electronic components 302.

The component hold parts are arranged in a direction and

20 with a pitch corresponding to an arrangement direction and

an arrangement pitch of the component mount tools 351-354.

A component transfer head 365 included in the tray type

component feed mechanisms 307 picks up the electronic

component 302 stored in the tray 304 moved to the component

25 feed position 306 of the tray type component feed mechanism



I s enhanced. As shown in Fig. 11, the nount head 321

supported 25 by an- X-directional table 324 is reciprocated in the X

35 direction by a normal -reverse rotation of a screw shaft

323a by a motor 323. Both end parts of the X-directional table 324

aie supported by Y-directional tables 329, 331 and reciprocated in
e Y direction through the nornal - 5 4peverse rotation of screw

shafts 325a, 326a by synchronously driven notors 325, 326 of

the Y-directional tables 329, 331. On the other hand, the circuit

board 301 Is transferred in the X direction to be made avail able for

the mountingzg¥ tAg4eLEAYES! EhEOQE@BE%ﬁ:Lch&HﬁoHPHEt t@eﬁﬂe £BmpoRéat

Mor e speC|f|caITy, the circuit board 301 is carried to a conmponent

ount pos't'mﬁléi”ﬁa\ﬁtaﬁﬂ%'ﬂad' %@%6u§§2head 3553?1'&53 Al 4198 Ehé”Sfer

rails 332a ere the conponents are nounte the circuit board

The el ec”ongfeﬁtf&ﬁ'ié compondPas d3é”£’3h§id %‘? E{?gPBBﬁBBSan{'”hoPEiSkaEQ 3ﬁ3

after the conponents are nounte out “via

unl oadi ng pagk; 3364 AN InBuRBL" Ale ! 'RRPLRentd | $o33R Hredetermined

5 positions on the circuit board 301.

The component hold parts 361-364 conform to kinds
of electronic components 302 handled thereby and can be
anything so long as the electronic components 302 held
thereby can be picked up by the component mount tools 351-

10 354 of the mount head 321. Specifically, suction nozzles
are the component hold parts in the embodiment, which fit
flat electronic components 302 to be handled in a state
while stored in the trays 304. The component transfer head
365 alike has a component transfer tool 367 conforming to a

15 type of electronic components 302 handled thereby. A
suction nozzle is used és the component transfer tool which
is appropriate to flat electronic components 302 to be
handled while kept in the trays 304.

The compbnent transfer head 365 is supported by

20 an X table 368 secured immediately above a part of a
cabinet 366 where openings 366a through which the trays 304
are loaded, unloaded by the shuttles 326 are formed. The
cabinet 366 covers the whole of the tray type component
feed mechanisms 307 at the tray type component feed part

25 308. The component transfer head 365 is reciprocated in



transfer path 330 is constituted for the circuit board 301 and the
electronic circuit board 303 as a whol e. Referring to Figs.
Il and 13, at the conponent 20 nount position 333 are arranged a pair of
transfer rails 335 for carrying in the circuit board 301 and carrying
opit the electronic circuit board 303, and a positioning support

stage 337. The positioning support stage &37 supports the carried
circuit board 301 from bel ow between the pair of 25 the transfer rails
335, for instance, supports the doubl e-

36 face circuit board 301 by neans of support pins 336 or the

li ke, and posatiDneltHe sn8EX tAblEhBE8t bethkh@ogwAROkbverse ropaBion336
support the circuit board 301 not to interfere with the electronic

conponents 392 BDWHRA ashar€0¥88bd®dy 2 motHPPVE8af,acenofrahlye df Cthé
board 301. The tray type conponent feed part 308 and the

cassette typﬁeégﬁ?é’ beffod ead 1Bkt t§§!e°’ %Bﬁpéﬁ@ﬁtat@:‘&nsfer RBERQsided teoeach
ot her at one si and the other side of he transfer path 330 for the

circuit bOﬁr@ré@ér@@dboéﬂ co §ﬁ ﬁ@“f&edcbégytioﬁ@aéﬁe 393thésad5§ceﬁ90“ﬂ

in Fig. Because o I's arrangenent, a length in th

directign Oftray type component feed mechanisms 307. The component
transfer head 365 utilizes the movement of each tray 304 by
the shuttle 326 in the insertion/withdrawal directions as
well to pick up the electronic component 302 from each tray
304 and transfer the picked electronic component 302 to the

10 component hold part 361-364. Therefore, the electronic
components 302 at any position in the tray 304 can be
picked.‘dp' and transferred to any of ~the component hold
parts 361-364. Naturally, the transfer head 365 may be
adapted to move in the X, Y two directioms.

15 An operation as follows is enabled in the above-
described constitution for a time while the mount head 321
continuously handles the electronic components 302 of the
number according to a use frequency which are supplied from
the cassette type component feed part 313.  With the

20 plurality of adjacent tray type component feed mechanisns
307 being driven to supply the electronic components 302 of
different kinds, if a time allowance remains before the
electronic components 302 in the tray 304 are used next,

the time is utilized for the component transfer head 365 to

25 catch the electronic components 302 from the tray 304



each of the tray type conponent feed nechani sns 307 and the conponent
feed cassettes 312 placed side by side is reduced to hal f. However,
the arrangenent can be freely determ ned. 15 Actual | y anot her cassette
type feed part 313 in which sone conponent feed cassettes 312 are
agranged in the X direction is placed next to the tray type conponent
f eed part 308 in the present enbodi dént. Although the nunber of
arrays of the conponent feed cassettes 312 is thus 20 i ncreased, the
conmponent feed part as a whole is nmade al nrost equal in length in the
X direction at both sides of the transfer path 330, and the transfer
path 330 of trhadered #ntiae epmeomdns cteede shatef f and vérspafer the
contributing to t he supply of conmponents. 25 Needl ess to
say, the nunbkecbronhe adpporant$raf2 of a predetermined number to the

37 type conmponent feed nechani sns 307 at the tray type

conponent fepllupaltit308f tdwmnpundrr lodld hpaktay 3epe6d of omenphnenief eed
parts 308, the nunmber of the adjacent conponent feed cassettes 312

at the casseBPe WhiehCam@Neftays 5304 ged thar ttrxhd efise t Bempoidet @ked
cassette type conponent

5 mechanism 307. The transferred electronic components 302
of the predetermined number are picked up and mounted
simultaneously together at a necessary time point by the
component mount tools 351-354 of the mount head 321
agreeing in arrangement direction and arrangement pitch
10 with the component hold parts. Including the case where a
part of the component mount tcols 351-354 directly picks up
the elecfronic components 302 from the trays 304 located_at
the component feed position 306, a mount.efficiencf for the
electronic components 302 supplied by the tray type
15 component feed part 308 is improved by a multiple of the
number of the simultaneous pick-up of the electronic
components 302, and the mount speed is increased remarkably.
The component hold parts 361-364 are preferably prepared by
the same number as that of the component mount tools 351-

20 354 of the mount head 321 as in the present embodiment.
The way of handling the plurality of electronic
components 302 at one time with the use of the mount head
321 utilizing the component hold parts 361-364 is effective

to produce a so-called split circuit board such that after

25 the electronic components 302 are mounted to a plurality of



feed parts 313 as well as respective |locations are freely

sel ect abl e

and can be designed in various nanners. In the arrangenent
according to the enbodi nent in whi ch t he conmponent feed parts 308,
313 are separately 10 arranged at both sides of the transfer path 330,

t pe nount head 321 sonetinmes needs to nove astride the transfer path

330 in the Y direction depending on a picksup order for the
el ectroni c conponents 302 supplied fromthe tray type

part 308 and cassette type conponent feed 15 part 313 in
up the electronic conponents 302. A novenent distance

conponent feed
order to pick
of the nount

head 321 in &Dréut®Sdoards BETORRS Hed ORithhaucrhesthBe, NiHe Bepgudel
noves W t hout passing the transfer path 330, |eading to an increase

of a . tHhoBr880Wo1eda 8! Ridldedd Hp ARGiFRURkING T BB r enkeyi o

conponents 302 to the circuit board 301. The variation in

the time

imts a musbapagesodor phetebArhionl ChompopertSuserul Wdn ObndAELAYS

kinds in view of an operation effic

kinds of el egi£opl6, FOMBOREHSnRDBI

sol ving the 1 nconveni ence,” according to

38

5

10

15

20

25

ncy nounti ng the vari ous
arﬁligﬂﬁfﬁﬁheou%§y mounted to ERE

united body of the plurality of circuit boards 301. Also,
a plurality of the same electronic components 302 can be
supplied from the cassette type éomponent feed part 313 and
mounted at one time to the united body of the plurality of
circuit boards 301. 1In this case, it is necessary to make
an arrangement pitch of the component feed cassettes 3;2 at
the cassette type component feed part 313 simultaneously
supplying the same electronic components 302 equal to the
arrangement pitch of the plurality of component mount tools
351-354 of the mount head 321 which pick up the electronic
conmponents 302 simultaneously.

In the embodiment, when the trays 304 are
maintained at the storage position 305 by the shuttle 326
at the right tray type component feed mechanism 307 having
the component hold parts 361-364 as shown in Fig. 11,
whereas the tray 304 is drawn out to the component feed
position 306 by thel shuttle 326 at the left tray type
component feed mechanism 307, the electronic components 302
stored in the left tray 304 taken out to the component feed
position 306 can be delivered to the component hold parts

361-364 of the shuttle 326 holding the right tray 304 at



present enbodi nent, the conmponent nount position 333 is render ed
novable in the Y direction. Specifically, the pair of transfer
rails 335 and the positioning support stage 337 at the conponent
mbunt position 333 are placed on 5 the Y-directional table 341 as shown
ig Fig. 13 and the Y- directional table 341 is reciprocated al ong
guide rails 349 in the Y directiongghrough the nornmal -reverse
rotation of a screw shaft 342a by a notor 342. I n addition, when

t he nount head 321 noves passing over the transfer path 330 to 10

t he conponent feed part 308 or conponent feed part 313 so as to

catch the el agle OGO ARPONGH St 32, 8S PRkt egil¥adity of SUIdLtAdiEd N
Fig. 15, nore concretely, for exanple, when thé nount head 321 noves

from above t j i d 1 t e 0 f eed
v *&%nftﬂﬁgl% |tf<3eb°ct% 301be handied SRt Efo’rc]}{gezsn%gl&{g

t
part 313 or at occasi on, such &@n oper at e el ow

o€ 01 sastiyTifo RITLLLGRLLG 13U0B0EL oBLeBEy. Tihe gAY
Soard 301 TERLAREHEL M IOLED HTBIR B By cne S SiEOUSlY
A B T R e S s e L
Comonert 30 ppgsate. 19D SR, AREETRS6:5h 18 Dk AR S
position on the Glrey s board 308:L% 308" L3 SOk Bli¥ere 326, the
electronic components 302 stored in the right tray 304
taken out to the component feed position 306 are handed
10 over to the component hold parts 361-364 of the left
shuttle 326, so that the mount head 321 can handle the
electronic components at once. This is effective to handle
ali the electronic components 302 sequentially for each of
various types at once.
15 As in Fig. 12, irrespective of the
presence/absence of the component hold parts 361-364 at the
shuttles 326 of the tray type component feed mechanisms 307,
the mount head 321 «can continuously <catch every
predetermined number of the eiectronic components 302 from
20 both trays 304 drawn out from the right and left tray type
component feed mechanisms 307, and can mount the electronic
components together to the predetermined positions on the
circuit board 301. At this time, the electronic components

302 picked up from both or either of the right and left

25 trays 304 and the electronic components 302 picked up from



39 A difference in required times for the electronic
conponents 302 to be nounted to the predeterm ned position on the
¢ircuit board 301 after being picked up is nmade smal | bet ween when
the nount head 321 sequentially picks up 5 and mounts the el ectronic
gonponents 302 of various kinds wi t hout passing over the transfer
path 330 and when the nmount head sefpuentially picks up and nounts the
el ectronic conponents 302 of various kinds passing over the transfer
path 330. Therefore, even if the nmount head 321 noves both 10 over the
transfer path 330 and not over the transfer path 330 to sequentially

mount the elgRd raydpbrPIaE $a2®d 861-364 c¥ArbeURakdDEs togétiter in
predeterm ned position on the circuit board 301, the operation

ef ficiency ipgistQirdarsdi el @bvited sind@teheonsled tevigie Yrédordrmined
nmount order for the 15 el ectroni c conponents 302 taken into account,

so that the pogitidiObSReRA dTReRlkNGoLEar 880L1 Yy met. | f
t he nount head 321 noves astride the transfer pat h 330, the

posi tioning support stggerR37ptekiis chB8diment, TMARNHY & NecHRuKH  head
with the utilization of a tine 20 after the nount head 321 picks up the
electrofi ¢ CUMNRMtLs 302 are kept in the fixed direction in the trays
304, the electronic components 302 picked up from the trays
304 Dby the component transfer tools 351-354 are
preliminarily rotated to a direction corresponding to the
mount direction by the mount head 321 to the circuit board
10 301 before being caught at the component hold parts.
In consequence, while the. mount head 321 mounts
the electronic components 302 supplied from the cassette
type component feed part 308, the electronic components 302
can be rotated interlockingly with the feed operation at
15 the tray type component feed part 308 without any special
time. A time consumed for recognizing the image of each
electronic component 302.after caught by the mount head 321
and for rotating the . electronic component in a
predetermined direction is eliminated, so that the
20 electronic component can be mounted immediately after
caught. Accordingly, the mount speed is further enhanced.
To cope with the electronic components 320
supplied from the component feed parts 308, 313 at both
sides of the transfer path 330 to be mounted by the mount

25 head 321 onto the predetermined positions on the circuit



302 before the nmount head nounts the conponent to the circuit board

301. That is, a special tine for noving the posi tioning support stage
3?7 is not required and therefore, t he novenent of the follow ng
positioning support stage 25 does not interfere with the high-speed
mpunt i ng. 40

The pair of transfer rails 335 are suppor#&d on the Y-directional
table 341. One rail is fixed and the other rail is supported to be
novabl e al ong Y-direction guide rails 346. A distance between the

transfer rails is 5 adjusted to increase or decrease by the
normal -reverbeard 301si pusithemed att ad i ppedétscmenedhgblsitiéha, orB44heby a

not or 343 via a belt and a pulley to agree with a breadth of the
circuit boardr3fisfen tpetnerpsodi cubabgaiteshi osaherabe 371, Branskee
direction. Concurrently with this, the 10 positioning support
stage 337 isingenpreaate£rl otk 2edd positiaad off t he Fawgdl eHaranstae rail
335 in parallel to Y- directional guide rails 347 by the

normal -rever pgsi@16hiRg suppordf stsgsewzhaby 3p dikrgabk¥rcqgudedato the
not or 343. The positioning support stage 337 is always kept at a 15

predet esm negopesi tiPNth8- & . ddkedtEEAl €F PASI (4N B! WBRD recognition

cameras 371, 372 disposed in the halfway of a path where

the mount head 321 catches the supplied electronic

components 302 and moves the components to above the

circuit board 301 recognizes images of positions and

10 directions of the electronic components 302 held by the

component mount tools 351-354 of the mount head 321,

determines the movement distance of the mount head

necessary for mounting the recognized electronic components

302 to the predetermined positions on the circuit board 301

15 and also determines correction amounts in direction of the

held electronic components 302. After the direction of the

electronic components 302 1is rotated by the determined

correction amounts through the rotation of the component

mount tools 351—354 hoiding the electronic components 302,

20 the electronic components are mounted to the predetermined
position on the circuit board 301.

Since a wasteful reciprocatory movement of the

mount head 321 to make the electronic component 302 held by

each component mount tool 351-354 of the mount head 321

25 recognized is eliminated as above, the high-speed mounting



the pair of transfer rails 335. Accordingly, the posi tioning
support stage supports and positions the circuit board 301 received
bet ween the pair of transfer rails 335 frombelowin a state while
agreeing with the 20 circuit board 301 in center. The
npunt head 321 has a plurality of conponent nmount tools 351-354 for
mounti ng the conponents aligned in 4%e X direction, i.e., arrangenent
direction of the conponent feed cassettes 312 and tray type conponent
feed 25 mechani snms 307, and a recognition canera 355 for

41 recogni zing a position on the circuit board 301 where each

el ectroni ¢ cgmpEteMinddreeaught by the conponent nount t ool 351- 354
is mounted. The nmount tools and the recognition canmera 355 are

mai ntained in a positiyeal figdaklenshbRi&f RmpohentkOVB0o2 EaLA ®YPERENt
nmount tool 351-354 corresponding to t he conponent hol di ng nenber

AT Do pMRnalc Lot oot Som engn s P, Head) shi, ety
el ectroni ¢ corre AUBONENIE i dh CHHEK ncRh telilCkd NEnlchep Fé&&L & fed
5 positions on the circuit board 301, the recognition camera
355 attached at the mount head 321 recognizes a position of
the entire circuit board 301 and the component mount
position on the circuit board 301. Specifically, according
to the embodiment, when the electronic components 302 are

10 to be caught from the component feed part 308 or 313 at the
side beyond the transfer path 330 of the mount head 321 and
then mounted, the positioning suppdrt stage 337 is moved in
the Y direction to the component feed part 308 or 313 from
which the components are to be caught.

15 That is, the positioning support stage 337 is
moved in an opposite direction to the previous movement
direction eventually to reach the predetermined position
immediately before the electronic components 302 are
mounted. However, the positioning support stage 337

20 probably fails to reach the predetermined position
correctly because of influences of a backlash or the like
of driving mechanisms or control errors, and the component
mount position tends to be displaced if based on the
position of the entire circuit board 301 or component mount

25 position on the «circuit board 301 recognized by the



10 conponents 302, or the |ike. The conponent nount tools in t he

enbodi nent are suction nozzles. I n association with the
nount head 321, the shuttles 326 at the tray type conponent feed
mechani sms 307 are reciprocated to select the trays 304 and nove the
trays 15 from the storage position 305 to the conponent feed
position 306 and store the trays to the Sitorage position 305. At

| east one of the shuttles 326 has conponent hol d parts 361-364 for
hol di ng the el ectroni c conponents 302. The conponent hold parts are

arranged in a direction and 20 wth a pitch corresponding to an
arrangenent xkdepiiioraRthnera 3550 ofr thegrseAt hehah32i.t he conponent nount
tool s 351-354. A conponent transfer head 365 included in the tray
type conponent frebrRehay Ao R 7t GlsoBient hin etigst éMbodiment,
conponent 302 stored in the tray 304 noved to the conponent 25 feed

position 306Gwiry heikheaythy Peosatnenenly fagshdmchanbhgl 337 moves and

42 307, ‘and conveys the el ectronic conponent to the conponent
hol d part 363t3d. atThenduBhpBaadt32dedd Chartp 39d8500§:h9313 whe@keCEKONI C
conponents 302 "held at the comnponent hold parts 1- 364 and nounts

the conponend fedtd-di& PLBHBbAEALECU302 are to be plcked up by the
movement of the mount head 321 astride the transfer path

330, the recognition camera 355 of the mount head 321
recognizes a total position of the circuit board 301 from

total position marks 381, 382 shown in Fig. 14 and moreover

10 recognizes a mount position 380 of each electronic
component 302 on the circuit board 301 from mount position
marks 383, 384. Based on the recognition results, the
electronic components 302 caught by the mount head 321 from

the component feed part 308 or 313 through the movement

15 astride the transfer path 330 are mounted to the
predetermined positions of the circuit board 301 placed on

the positioning support stage 337 which moves to stop at
the_predetermined position at the side where the component

feed part 308 or 313 1is located. Therefore, the

20 positioning support stage 337 moves in the direction
opposite to the previous movement direction immediately
before the electronic components 302 are mounted
consequently, if a variation in stop position caused by the
backlash of the driving mechanisms or the control errors is

25 arised, the electronic components can be mounted correctly



5 positions on the circuit board 301. The conponent hol d

parts 361-364 conformto kinds of el ectronic conponents 302 handl ed
t hereby and can be anything so long as the el ectronic conponents 302
hel d t hereby can be picked up by the conponent nount tools 351- 10
354 of the nount head 321. Specifically, suction nozzles are the
caonmponent hold parts in the enbodi ment, whilch fit flat electronic
conponents 302 to be handled in a state while stored in the trays
304. The conponent transfer head 365 ali ke has a conponent transfer

tool 367 conformng to a 15 type of electronic conponents 302 handl ed
t her eby. Ato thespuriedetremoinked imsoamstibrasonhetloompdmrent tt rlawetdr 3040l

whi ch is appropriate to flat electronic conponents 302 to be

handl ed whi | eikbputi dnfheehcaysoBOhe variation in stofh@osdnpement transfer
head 365 is supported by 20 an X table 368 secured imedi ately above a

part of a cabi nat dAAGWAITRY esoRské NgS ¢¥6a tdirugbhabi dhtidiEelreay s
304 are | oaded, unl oaded by the shuttles 326 are forned. The

cabi net 366 gavar xHheciw@ale: dbod @ 80RY tYR¢ GOMWMONHH, as obfeefls is
mechani snms 307 at the tray type conponent feed part 25 308. The
conponemnst trarshetclead 3Gy Sof €€hBl QeakRhch® mount tools 351-354 of
the mount head 321 and the component transfer tool 367 of
the component transfer head 365, as shown in Figs. 15 and
16, to surely catch, mount, transfer the electronic
components 302. In the presence of the downward stroke,
10 while the component mount tools 351-354 are in a descend
state, if one or both of the mount head 321 and the
positioning support stage 337 move to approach each other,
or one or both of the componeﬁt trénsfer head 365 and the
tray 304 move to be close to each other, these interfere
15 with each other and afe broken.

An operation program for the control device
should be designed to prevent the interference.

However, the software alone cannot prevent the
interference and failures are possibly brought about by

20 noises or some other reason.

In the present embodiment, an area sensor 386 as
indicated in Fig. 15 1is provided for preventing the
interference of the mount headl321 and positioning support
stage 337, and an area sensor 387 as shown in Fig. 16 is

25 employed for preventing the interference between the



43 parallel to the X table 368 by the nornmal -reverse rotation

of a screw shaft 368b by a notor 368a. A range of the reci procation
al l ows the conponent transfer head 365 to traverse both component
féed positions 306 of the adjacent 5 tray type conponent feed

nmechani snms 307. The conponent transfer head 365 utilizes the
nmpvenent of each tray 304 by the sheggtle 326 in the

i nsertion/w thdrawal directions as well to pick up the electronic
conponent 302 from each tray 304 and transfer the picked electronic

conponent 302 to the 10 conmponent hold part 361-364. Therefore, the

el ectroni ¢ compoR@NPORLMMSESOhétd &85 RO Hir@ly 1304t B‘i‘ thay sBdfteansbe.
pi cked up and transferred to any of the componént hold parts 361-364.

Naturally, —the transfﬁ&eh%%@aB%m bgge dete%%%ptﬁs*e&?efms% bt hgeX, Y

two directions. 15 An operation as lows 1's enabled in the

above- ﬁ SEToRE f é'édﬁ L L0t o 23%]\11-@%4”8%”%@9 ngﬁt?.l

conti nuously Ies t ectr nlc conmponent's

n
tyne conporditd Tebd Sﬁ?cyé@m&{rﬁ S'tlg%?)h %%265% oPBrEe: For i Eeent
tray tyge cogpopgnt 61‘?9002679 ' By tion 1307 g,gggtd“ Yhe! 0339PPI ¥ fhe

el ectronic conponen 53 ere if a nme~al owance
RPN . JEt iy e
The area sensor 386 is attached to, e.g., the mount head
321, and a light-shielding plate 388 of a length
corresponding to a size of a maximum circuit board 301 in
10 the Y direction is placed at the positioning support stage
337. The light-shielding plate is moved together with the
circuit board 301. The positioning support stage 337 is
allowed to move only for a time when the area sensor 386
detects the light-shielding plate 388.
15 It 1is accordingly surely detected by hardware,
i.e., the area sensor 386 in any case including the control
error or malfunction, etc. that the mount head 321 is out
of a component mount range on the positioning support stage
337, whereby the positioning support stage 337 is
20 prohibited from moving. The interference phenomenon is
avoided for sure between the positioning support stage and
the mount head when the positioning support stage 337 moves
towards the mount head 321 in a state while the mount head
321 is present outside the component mount range on the

25 positioning support stage 337 with the component mount



25 catch the electronic conponents 302 from the t
44 rendered in a conponent feed state and transfe
el ectroni c conponents 302 of a predeternined nunber to the

ray 304
r the

plurality

of conponent hold parts 361-364 of one shuttle 326 which nove trays
3P4 at the tray type conponent feed 5 mechani sm 307. The transferred
el.ectroni c conmponents 302 of the prpdgeterm ned nunber are picked up
and rount ed si mul t aneously together at a necessary tine point by the

conponent nount tools 351-354 of the nount head 321

agr eei ng

in

arrangenent direction and arrangenent pitch 10 wth the conponent hold
parts. Incl gdong t3T1-GIse méstein the deatbnafl dtheeConpomenit idnani vt ool s
351-354 directly picks up the el ectronic conponents 302 fromthe

trays 304 | ogahed €he lightifiéndnenatatfeeybay ticthed0®o ofFdRn to
efficiency for the el ectroni c conponents 302 supplied by the tray

type 15 copBORGRcfi®ethdd¥d 3608 bF IAPhA¥SHuRY s3 28Ul Ay pRoblide is

nunber of the sinmultaneous pick-up of the electronic

and the mu”bré’@@ﬁﬂehsebé‘ﬁrfﬁsgi%;@{%&@' ard 301 TR 4R

361-364 are preferably prepare the sane nunber a

conpone

ReRh B
that o

nts 302,

?gg.parts

t he

conponest nMogRL OQF-¥Mlielding plate 388 is or may be adjusted in

10

15

20

25

length in association with the distance adjustment
operation for the transfer rails 335 carried out to meet
the size of the circuit board 301, or the light-shielding
plate itself may be exchanged. The area sensor 386 may be
constituted in any other form than a combination of the
photosensor and the light-shielding piate, and any hardware
means exerting the same function is adoptable as the area
sensor 386.

The component mount operation is executed by
moving down the mount tools 351-354 of the mount head 321.
In a range where the area sensor 386 does not detect the
light-shielding plate 388, the component mount tools 351-
354 of the mount head 321 are prevented from moving down to
mount the electronic components. Moreover, when at least
one of the component mount tools 351-354 is at a descend
position with the area sensor 386 not detecting the light-
shielding plate 388, the positioning support stage 337 is
refrained from moving in the Y direction.

The area sensor 387 detects whether the component

transfer head 365 is present at a position to interfere



20 354 of the nount head 321 as in the present enbodi nent.

The way of handling the plurality of electronic conponents 302 at one
time with the use of the mount head 321 utilizing the conmponent hold
parts 361-364 is effective to produce a so-called split circuit board
spich that after 25 the el ectronic conponents 302 are nounted to a
pl.urality of 54 45

circuit boards 301 united with each other, the circuit boards 301
are divided to individual electronic circuit boards 303.
Particularly, the way is useful when the same el ectroni c conponents

302 are sinuitaneauyl on®uht edheotkhgs 394 ofmitled begy eipkhechipdhantty of
circuit boards 301. Also, a plurality of the sane el ectronic

conponents 3@2egamdthanisms S0PP! i efd fRddinsasselt axdapepgorppnent feed
part 313 and mounted at one tinme to the united body of "the plurality

of C'éﬁ&hal@oéfdﬁhéoﬁrehnsEﬁbérC§ﬁethbtehﬁoﬁ?ﬁ@ﬁﬁaryAIQoﬁﬁk?ar%o
an arrangenent pitch of the conponent feed cassettes 312 at

cassette typggegmpenent atleze %Sb&ﬂé@f@&%yme suctiBR! ¥bog1khe

same el ectronic conponents equa to the _ arrangenent pitch of the

plurality Ofwﬁﬁﬁﬂoﬁ%nEHEMHHmﬂdﬂﬂﬁ% transfer tool 367 of the component

transfer head 365 interlocks with the movement of the

component transfer head 365 at 1/2 a speed thereof, thereby
changing a length L of the air piping 385 running on a
piping guide 426. With the utilization of this length
10 change, the area sensor 387 is attached to a fixed part of
the piping guide 426 or the like and detects a position at
which of the tray type component feed mechanisms 307 the
component transfer head 365 is present on a basis of a
length range of the piping 385 running on the piping guide
15 426. Concretely, while the area sensor 387 detects the air
piping 385 as indicated by a phantom line in Fig. 16, the
component transfer head 365 is judged to be present at the
right tray type component feed mechanism 307 of Fig. 16,
thereby prohibiting the trays 304 at the right tray type
20 component feed mechanism 307 from moving, but permitting
the component transfer tool 367 to descend. The component
transfer head 365 1is prohibited from moving to the left
tray type component feed mechanism 307 in the descend state
of the component transfer tool 367. At the same time, the

25 tray 4 of the left tray type component feed mechanism 307



351-354 of the nount head 321 which pick up the electronic

15 conponents

302 sinul taneously. In the enbodi nent, when the trays 304
are mai nt ai ned at the storage position 305 by the shuttle 326

at the right tray type conponent feed nechani sm 307 having

t he

cgnmponent hold parts 361-364 as shown in Fig. 11, 20 whereas the tray
304.is drawn out to the conponent feed 55 position 306 by the shuttle

326 at the left tray type conponent feed mechani sm 307, the
el ectroni ¢ conponents 302 stored in the left tray 304 taken out to
t he conponent feed position 306 can be delivered to the conponent

hold parts 25 pedfitBéd td bhemskett lias3de, holdisidet, he wHigld thayaddd at

46 the storage position. The plurality of

el ectronic

conponents 3h£mn be¥ghandbed taget hgetbytt heheourtirhegfiping 3881 gasily
and efficiently in terms of time. The conponent hol d parts 361-364
may be pl acegbpdeditted hByr i &hlscANd thene Gn Feht sheltthas 3démpéndet

sel ectively used. In this case opposite to the above case, while

the trays 304-aHLret Kol 365 18t 56888t Phage ROSithieOns 300 dw e 1&f¢

shuttle 326, the el ectroni c” conponents 302 stored Iin the right tray

304 g

10

15

20

25

tray type component feed mechanism 307 of Fig., 16, whereby
the tray 304 in the left tray type component feed mechanism
307 is prohibited from being brought inside, outside,
whereas the component transfer tool 367 is allowed to
descend. However, the component transfer head 365 is
prohibited from moving to the right tray type component
feed mechanism 307 in the descend state of the component
transfer tool 367. At the same time, the tray 304 at the
right tray type component feed mechanism 307 is permitted
to be taken inside, outside. The area sensor 387 can be
any hardware means functioning similar acts, other than the
photosensor. When the area sensor 387 is fitted at the
fixed part, an electric wiring for the detection can Dbe
fixedly and simply arranged in comparison with a case where
the electric wiring is not fixed at the fixed part and made
movable.

As described  Thereinabove, an interference
operation range of the mount head 321 and positioning
support stage 337, and an interference operation range of
the component transfer head 321 and tray 304 or shuttle 326

are detected and dealt with by the hardware means.



taken out to the conponent feed position 306 are handed 10 over to the

conponent hold parts 361-364 of the |eft shuttle 326, so that the
nbunt head 321 can handl e the el ectroni c conponents at once. This is
effective to handle all the electronic conmponents 302 sequentially
for each of vari ous types at once. 15 As I n Fi g.

12, I rrespective of t he presebge/ absence of the conmponent hold
parts 361-364 at the shuttles 326 of the tray type conponent feed
mechani snms 307, the mount head 321 can continuously catch
every predet ermi ned nunber of the electronic conponents 302 from 20
both trays 3DArdspaetDed bEom t Beftwghé apstheflt prayrdnypér an acbumpdnent
feed mechani sns 307, and can nount the el ectronic conmponent s t oget her
to the predeiGhfiSENROSA t6RNERENPEBEram, anCihttifebORéd SOdditioh his
time, the electronic conponents 302 picked up fromboth or either of

the right angd@dd £pPom taaYPo3PEiENANL t NBePACLAASMNE CONPORRAT Sadfdapi cked
up from 47 t he

conponent hopgly@réds, 36inehdoganspe IMNdbeeveRgaiyIerthd interfbXéiEs, 1O be

nmount ed sinmul taneously to the predetermned
5 Preferably, both the interference prevention by the

hardware means and the interference prevention by the
software referred to above are used in combination.
According to this embodiment, further, if the
electronic component 302 is wrong, e.g. a mounting failure
10 or containing a problem, the problem component 1is
discharged, for example, onto a problem component disposing
conveyor 391 arranged at a predetermined position, e.g., at
both sides of the cabinet 366 of the tray type component
feed part 308 shown in Fig. 12. Every time the conveyor
15 391 receives the extracted problem component, the problem
component disposing conveyor is driven intermittently by a
predetermined amount by a motor 392 to transfer the
received component in a constant direction with every
constant pitch P to mount again or discard the component,
20 etc. When the received problem component is larger than a
standard, the transfer amount of the conveyor 391 is
increased to an integral multiple (Pxn) in accordance with
a size of the component.
When the mount head 321 sequentially picks up and

25 mounts supplied electronic components 302 of wvarious kinds



positions of the circuit board 301. In the present
enbodi nent, since the electronic "5 conponents 302 are kept in the fixed

direction in the trays 304, the electronic conmponents 302 picked up
ffomthe trays 304 by the conponent transfer tools 351- 354
age prelimnarily rotated to a direction corresponding to the

nDunt direction by the nmount head 321 to she circuit board 10 301 before
bei ng caught at the conponent hold parts. I n consequence,
whil e the nmount head 321 nounts the el ectronic conponents 302
supplied fromthe cassette type conponent feed part 308, the

el ectroni c cegpofleant ¢i884it boarBN3IGE, I eratiatk | AbeALOBY HAHiM uMet hot he feed
operation at 15 the tray type conmponent feed part 308 w thout any

speci al colbBBentA hh#Bn§ONsUNBEoh Dim I GCAHHAd Ng Sk | FhGe ro%@r.%hl

el ectronic conpgnent 302 aftgr caught by the nount head 321 ¥ for
rotating t@%mpoﬁ%ﬁﬁtﬁ%nbﬁscﬁQ%E@HeBh thbnproﬁlem com@bﬁ@ﬁ%ehms@%glng

di rection |s el 1 m nat ed, t hat 20 el ectronic conponent can

be mounted gg?tgbi a%fW% predeF%@%ﬁB%d pé%ﬁ%ﬁghnghﬁ 3% SR gS peed
enhanc o]

is further el ectronic
{ 0 d h t t 3.at
poth oY S Bfoevery, cHBRahElp1 tBH FICSHOFRALSY. o %%?%ﬁ%% Tediiving el

head 321 ontg the predefSii nednBORELEO PN ENGEL AU The problem

electronic component 302 on the problem component disposing
conveyor 391 is settled in accordance with a state thereof,
for example, to be recycled or discarded manually, etc.
10 Even when the electronic components 302 handled by the
mount head 321 differ in size, the problem component
disposing conveyor 391 is intermittently sent by the motor
392 bylevery movement amount (Pxn) in conformity with the
size of the electronic components 302 discharged on the
15 conveyor 391, thereby preventing the discharged electronic
components 302 from overlapping with each other and
interfering with each other or slipping down. Furthermore,
the problem component disposing con#eyor 391 is prevented
from moving more than required by setting the transfer
20 amount of the conveyor to the minimum P in the case of the
problem components of a small shape. A worker is hence
prevented from missing a chance to process the problem
electronic component 302 because of an excessive transfer
amount of the problem component disposing conveyor 391.

25 A tool stocker 428 is installed at a part of the



48 board 301 positioned at a predeterm ned position on the

transfer path 330, recognition caneras 371, 372 are installed at both
end positions of a range where the positioning support stage 337 of
the transfer path 330 5 noves in the Y direction. The one of the
recognition caneras 371, 372 disposed in the halfway of a path where
th ne nount head 321 catches the supplied eb&ctronic conponents 302 and
noves the conmponents to above the circuit board 301 recogni zes inages
of positions and 10 directions of the electronic conmponents 302 held by
t he conponent nount tools 351-354 of the nmount head 321,

determ nes nbeenany eraide alf stlanamunmf hddde 320purherbeadmponent necessary
for nounting the recogni zed el ectroni c conponents 302 to the

pr edet er m netodDSi bifoRG@MibUNEL ghé€UbtebeHEk3AL solSas and d seegeheedi nes
correction anmounts in direction of the hel d el ectroni c conponents

302. After tyecHi reséi oBoboh8Rt mounkl egb6DHI C35DAPRAENt S BRErkSoref at ed
by the determ ned correction anounts through the rotation of the

conponent  electPiiMc ! 86kBoseAt 3530D0bei RA riibaselkaeidsoniL aePRARALEG302,
20 the el ectronic conponents are nounted to the predeterm ned

positiog on pAgLErIGUIt @Qarﬂeégésary, a similar a* e@né@ﬁ:s'[ kY be
reci procatory novenent of nount head 321 to e the electronlc

conponent 302rH@idedY for the replacement with the component transfer

tool 361.

Control for the above-discussed operation is

carried out by the control device 402 installed in the

10 apparatus main body 401 of Fig. 11. The control device 402

is preferably one that utilizes a microcomputer, but not

limited to this. For the operation control as above, an

opefation panel 403 of the apparatus 401 is connected to an

input, an output ports, as indicated in Fig. 17, and also

15 recognition circuits 404-406 for obtaining positional

information necessary to process input images from each of

the area sensors 382, 383 and recognition cameras 355, 371,

372 are connected to the input port. To the output port of

the control device are connected a driver 407 for the

20 cassette type component feed part 313 to be controlled in

operation, a driver 408 for the tray type component feed

part 308, a driver 409 for the component transfer head 365,

a driver 410 for the component mount head 321, a driver 411

for the Y-directional table 341, and a driver 412 for the

25 problem component disposing conveyor 391. The control



each component nmount tool 351-354 of the nount head 321 25 recogni zed i s
el imnated as above, the hi gh-speed nounting

49 i s not hindered. When t he electronic conponent s
302 held by the conponent nount tools 351-354 of the nmount head 321
apd corrected in direction are nounted to the predetermined 5
positions on the circuit board 301, the rggognition canera 355
attached at the nount head 321 recogni zes a position of the entire
circuit board 301 and the conponent nount position on the circuit .
board 301. Specifically, according to the enbodi nent, when the

el ectronic Cﬁ%@%ntiss 3@3n§f§tu’&@d s0 gatcaugbh f§1‘?jﬂa[‘lhelﬁ@£@9@ faged
part 308 or 313 at the si de beyond the transfer path 330 of the nount

head 321 andoeeratlbﬁegtHPHnéﬁdeaélfﬂeolpj)ééﬁ NI SRR ¥ 338 1%§Y1t' §noved
I n direction to the conponent feed part 308 or 313 fro

whi ch the coppgheptgeare to be caught. 15 ' That is, the
posi tioni ng support stage 337 is noved in an opposite direction to

the previous movement pn,  oALEEEELAN G¥eNiyRl | L A2 ehBRERHAA PLedBhEEM Ned

posi tion
5 component disposing conveyor 391 is controlled by a sixth

control means 427 which is an internal function of the
control device 402. A restricted operation of the trays

304 ére controlled in operation by the area sensor 386,
which 1is carried out by a first control means 421 as an

10 internal function of the control device 402. Restricted
operations of the trays 304 and the component mount head

321 based on an operation state of the component mount
tool$ 351-354 input to the control device 402 and the area
sensor 386 are conducted by a second control means 422 as

15 an internal function of the control device 402. A
restricted operation of the trays 304 by the area sensor

387 1is carried out by a third control means 423 as an
internal function of the control device 402. Restricted
operations of the trays 304 and the component transfer head

20 365 based on the area sensor 387 and an operation state
input to ﬁhe control device 402 are conducted out by a
fourth control means 424 as an internal function of the
control device 402. In each of the tray component feed
mechanisms 307 as mentioned above, a first component feed

25 mode wherein each of selected trays 304 is simultaneously



I medi ately before the el ectronic conponents 302 are nmount ed.
However, the positioning support stage 337 20 probably fails to

réach the predetermned position correctly because of influences
of- a backl ash or the like of driving mechani snms or control errors,
apd the conponent nount position tends to be displaced if based on
the position of the entire circuit lBoard 301 or conponent nount 25
position on the circuit board 301 recognized by the

50 recognition canera 355 of the nount head 321.

In order to avoid the problemin the enbodi nent, every tinme the

positioning gdpRear ttostiage é’&é:dﬂé&ﬁ:s PEl pOSJ.t:Lc§ﬁ 0pSe ahst BRowAMRANgnly.f eed
part 308 or 313 where the el ectronic conponents 302 are to be

pi cked up byibheos proviBBVERBNE18EtEHE1 BDMGpHEA S S AHdAR e ridianst er

pat h 330, the recognition canera 355 of t he nount head 321

recogni zes aahgt al B%bh&iorbd?rfpotﬂé‘itc'f&é’dtm oR" Aol Ofhe  eledidldlic
position marks 381, 382 shown 14 and noreover recogni zes a
nount posit 0kgoe€ | ect [ 4 n@%% ot thegy
circuit boargﬁggfﬁgggﬁ1nnﬁn?egggﬁt?%nfﬂg Era¥m?% I%? Based gh t he

recogni tg on [8SYLLSy 3B of the tray component feed mechanlsm 307 are
transferred by the component transfer head 365 to the
component hold parts 361-364 of the same shuttle 326 are
executed by a fifth control means 425 as an internal
function of the control device 402 in accordance with a
10 component mount program in association with the supply of
the electronic components 302 at the cassette type
component feed part 313 at wvarious timings conforming to
necessities. At this time, only one or both of the feed
modes are carried out. Moreover, in the second component
15 feed mode, based on information showing that the electronic
components 302 are completely transferred to each of the
component hold parts 361-364 or required component hold
parts 361-364 the transferred electronic components 302 are
picked up all at once and then mounted by the component

20 mount head 321. In the second component feed mode,
alternatively, the supply of the electronic compoﬁents 302
by the cassette type component feed part 313 may be
controlled to continue until a signal showing completion of

the transfer of the electronic components 302 is received.

25 In the first component feed mode, the electronic



el ectroni c conponents 302 caught by the nount head 321 from t he
conponent feed part 308 or 313 through the novenent 15 astride the

transfer path 330 are nounted to the pr edet er mi ned positions of
the circuit board 301 placed on t he positioning support stage 337
whi ch noves to stop at the predeterm ned position at the side where

t he conponent feed part 308 or 813 is |ocated.

Therefore, the 20 positioning support stage 337 noves in the

di rection opposite to the previous novenment direction inmediately

before the el ectronic conponents 302 are nounted

consequent | ycomponenbsi a02onfi kistepofoshei anmbausedrbgspbrding tobdbkl ash
of the driving nmechanisns or the control errors is 25 ari sed, the

el ectroni ¢ coupbaents dhe Herayuned calipaoddty feed mechanisms 307 can

51 to the predeterm ned position on the circuit board 301

W t hout i nflbencescatréhel yast adeqrentli S0P qupgiltiiedn at maximum. Thus, A
downward stroke S of a size that interferes with the circuit board

301, tray 304, fekd. efsiehpfeySfos thd elptérbfed Etompaien®é 802 e6nphsent
mount tools 351-354 of t he -mount head 321 and the conponent transfer
tool 36% of plurality of kinds by the tray type component feed
mechanisms 307 is improved. In the second component feed
mode, on the other hand, the plurality of electronic
components 302 held at the component hold parts 361-364 of
the shuttle 326 can be picked together by the component
10 mount tools 351-354 or the like of the component mount head
321 which agree in arrangement direction and pitch with the
held electronic components at the hold parts 361-364, so
that the number of operation procedures and a necessary
time for catching the electronic components 302 can be
15 reduced. Besides, if the electronic components 302, etc.
are transferred concurrently with feed of components at the
other component feed part including the other component
feed mechanism such as another tray type component feed
mechanisms 307 or the cassette type component feed part 313
20 equipped with component feed cassettes 312, etc., an
operation for handling a predetermined number of electronic
components 302 or the like in the same manner, for example,
for mounting the components to the earlier-mentioned split
circuit board is improved in efficiency.

25 As described above in detail, in an object to be



t he conponent transfer head 365, as shown in Figs. 15 and 16, to
surely <catch, nount, transfer the electronic conponents 302. In
the presence of the downward stroke, 10 while the conponent mount tools
351-354 are in a descend state, if one or both of the nount head 321
d-the posi tioning support stage 337 nove to approach each ot her,
or. one or both of the conponent transfer lbgad 365 and the tray 304
nove to be close to each other, these interfere 15 wi th each ot her and
are broken. An operation programfor the control device
shoul d be designed to prevent the interference. However,

the sof t war em@duaedcami@potdw@nt ddtice ofi ntRef ecenpenand f aiduntdngare
possi bly brought about by 20 noi ses or some ot her reason.

I'n the preseapparBedsNBit thaNsak6Ad SEMSORimdet ASthe compdHdirid fipplili. 15
I's provided for preventing the interference of the nmount head 321 and

positioning $¥PROTdach of SéAffonkht 8BEdaARHARA éﬁféﬁ?e@sétastﬁé()%thn
Fig. 16 is 25 enployed for preventing™ the interference between the

5? GUURRNEIE EhENEEGLsRRR p3G% i dd a¥enfd Rhe! L FIVH 1L $46.

5 mounted to the component mount ﬁosition and then carries
out the object after having the components mounted thereto
are caught by the mount head and mounted to the
predetermined position on the object.

The object to be mounted supporting device is

10 constituted of the - positioning support stage for
positioning and supporting the object to the component
mount position of the transfer path, and the moving
nmechanism for reciprocating the positioning support stage
between the component feed parts at both sides of the

15 transfer path. When the mount head is to pick up the
component from the component feed part astride the transfer
path, the positioning support stage is moved by the moving
mechanism towards the component feed part to which the
mount head moves, thereby supplying the object to mount the

20 component thereto.

In this constitution, a difference of required
times after the component is caught before the component is
mounted to the predetermined position on the object is
reduced between when components of various kinds are

25 sequentially picked up and mounted without the mount head's



The area sensor 386 detects whether or not at | east one of the

conponent nount tools 351-354 of the nount head 321 is in a
p05|t|onal range to face above the circuit 5 board 301 on the
positioning support stage 337. A phot osensor is used by way of
exanpl e of the area sensor. The area sensor 386 is attached to, e.g.,
the nmount head 321, and a light-shi &Bding plate 388 of a |length
corresponding to a size of a maximumcircuit board 301 in 10 the Y
direction is placed at the positioning support stage 337. The

| i ght-shielding plate is noved together with the

circuit board 301

The positionpagsingpdhe ste@gesB87 path and alHemwecbmmomevtes oofy viaarioaist i me

when the area sensor 386 detects the light-shielding plate 388. 15
It is accordkighy ueelpt dkeideaiedaky SedqEdtally mouhntédd , byhehar aaunensor
386 in any case including the control error or mal function, etc. that

the nmount hepdad?bd#siqld the tr@hsEFegorgomnent rnwairdm@g@,ontﬁé]ehlgh—

posi ti oni ng

support stage 337, whereby the positioning suppor

t

stage 337 ppeedl m&ﬁx@@irbgteq.sfro'ih?f@!h.ﬂgted Thei tnd e f erRRea chhareenon

IS avoi ded for sure between the positioning support stage and
the noust hegdtwbeprhBeng§otiHd ORLAR %m%rﬂen%&a%é?’%ﬁﬁhﬁ% the mb@werds
the nount head 321 in a State while the nount is present

outside the gegReNepl BBHPONERFSCLHer hfhtc?%cco?ﬁ?d tioni ”9 support

337 with the conponent nount

10

15

20

25

The positioning support stage can be moved
together with the mount head or before the mount head
catches and mounts the components.

This constitution eliminates a special time for
making the positioning support stage move following the
mount head moving astride the transfer path, not impeding
in the high-speed mounting for the components.

Further, the mount head which moves up, down
includes the component mount +tools for catching the
components from the component feed parts and mounting the
components to the object to be mounted, the area sensor for
detecting whether or not the mount head 1is positioned
within the component mount range on the positioning support
stage, so that it 1is constructed that the positioning
support stage is prohibited from moving when the area
sensor detects that the mount head is not present in the
component mount range.

According to the above construction, based on the

detection of the positional relation-ship by the hardware

st age



53 tool s 351-354 kept in the descend state. Addi tionally,

since the light-shielding plate 388 is fornmed to conformto t he
circuit board 301 of a maxinum size, any problemis prevented even if
the circuit board 301 is changed in size. 5 The light-shielding plate
388 is or nay be adjusted in length in association wth the
di.stance adj ust nent operation foreéd4he transfer rails 335 carried
out to mneet the size of the circuit board 301, or the

| i ght-shi el di ng plate itself may be exchanged. The area sensor 386

may be 10 constituted in any other formthan a conbination of the

phot osensor meghs heiléght tB8i ekdangepbateinaadyadysbaidvanéing conteabs
exerting the same function is adoptable as the area sensor 386.

The conponenéridrs) MPEf@idOIons AxeaHed ke, 1% cafbpengugely hheigedant
tools 351-354 of the nount head 321. In a range where the area sensor

386 does nOttﬁ@Eeﬁﬁetﬁ@sitioniﬁ%ggﬁp§8f€|gf@@eﬂb@§§s3§§wai@§ €REPRABEAL
nount tools 351- 354 of the nmount head 321 are prevented from noving

down to hed® Uk et diy o B F AW 16 of QAR &HeS moulpr BA¥Ar atWACRiAE WBast 20
one of the conponent nount tools 351-354 is at a descend posi tion
with thg areg,sepsphordRt "Rbudet 6bh89atke ihi Itdescend state with the
mount head being outside the component mount range on the
positioning support stage.
Although the present invention has been fully
described in connection with the preferred embodiments
10 thereof with reference to the accompanying drawings, it is
to be noted that wvarious changes and modifications are
apparent to those skilled in the art. Such changes and
modifications are to be understood as included within the

scope of the present invention as defined by the appended

15 claims unless they depart therefrom.



shiel ding plate 388, the positioning support stage 337 is refrained
fromnoving in the Y direction. The area sensor 387 detects
ﬁhether t he conponent 25 transfer head 365 is present at a position to
interfere 54 w th any
gne of the trays 304 of the tray type conponent feed nechani sns 307.
ALphotosensor I s used by way of exagPpl e of the area sensor I n the

enbodi nent. A fold part 385a of an air piping SSEUH'!MH,:HW m”m
suction nozzle 5 which is the conponent transfer t

conponent transfer head 365 interlocks with the movement "of ¥t h&
conponent transfer head 365 at 1/2 a sgggtMs hereof, thereby changi ng
a length L of the air piping 385 running on a pi pi ng gui de 426.

Wth the utiijzation of &&hﬁoﬁ@ﬂﬂt Rouﬂa@ methRAI e o ¢ héaﬁf?ﬂn%e@)&‘tr BB 7ai s
attached to a fixed part of t he piping guide 426 or the |ike and

detects a pq@éﬁpéﬂbﬁ% mount1ﬂ@'8ﬁg9fa£@§ Lnay, tM@Q%CQH¥EHE”605§¥¥% a

mechani sns 307 conponent transfer head 365 i s present on a basis

of a | enat %ﬁ”@é‘vﬁ% e L PEOP! PEES, 3§§@§“E&”@r8ﬂs%&?’rﬂ£'é‘ﬂ gysder 15

426. Concreté e area sensor detects the air pi pi ng-

385 as gndi C@éegeb%&rpé@d‘t e iy ni 1 @ dfandfi& direction along a

linear transfer path, at least two component feed devices

{104, 105, 106, 308, 313) fixedly disposed at both sides of
the transfer path via the transfer path in a direction
orthogonal to the transfer direction for supplying

10 components to be mounted to the object (2, 301) and, a
component hold device (107, 321) which is movable both in
the transfer direction and the direction orthogonal to the
transfer direction, holds the component from the component
feed device and mounts the component to the object,

15 the component mount method characterized in that
after the object is moved towards the component feed device
for supplying the component to be held by the component
hold device in order to moﬁnt the component to the object,
the component is mounted by the component hold device to

20 the object.

2. A component mount method according to claim 1,
wherein after the object is moved toward the component feed
device before mounting the component, recognition operation
of an arrangement position of the object is carried out so

25 as to correct a movement amount of the component hold



conponent transfer head 365 is judged to be present at the right tray

type conmponent feed mechani sm 307 of Fig. 16, t hereby prohibiting the
trays 304 at the right tray type 20 conponent feed mechani sm 307 from
n%V|n but permtting t he conponent transfer tool 367 to descend.

The corrponent mmllmllﬂﬂmmd 365 is prohibited fromnoving to the |eft
tray type conpo sm 307 inéghe descend state of the
conponent transfér foot 367.° Af the same tine, the 25 tray 4 of the left
tray type conponent feed nmechani sm 307

55 Is permtted to be noved inside, outside. Wile the area

sensor 387 doesiset withedlesdetaito PhPicBEipd8ends mount pRfAtaINted Blea
solid line in Fig. 16, the conmponent transfer head 365 is judged to
be at the siggjektthe left 5 tray type conponent feed nechani sm 307 of
Fig. 16, whereby the tray 304 in the left tray type conponent feed
mechanism 3, 307 isppeghbBhbRE MRMbahdehdd OHGBBrdii‘ﬁé_rd%o QLS n@el,
whereas the conponent transifer tool 367 is allowed descend

- However, thghepoipoOReNt,y E%@@vaﬁ{erbeﬁﬁe?’%mﬁo%en%o moﬂ{@ﬂic})' Eﬁﬂafréﬁﬁb
novi ng to the right tray type conponent

5 comprises recognition devices (120, 121, 371, 372} arranged
at both sides of the transfer path wvia the transfér path in
the direction orthogonal to the transfer direction, for
recognizing the component held by the component hold device
before being mounted, the object is brought to a position

10 where a distance between the recognition device and a
component mount position on the object is minimum after the
object is moved toward the component feed device and before
the component is mounted.

4. A component mount method according to claim 3,

15 wherein after the object is brought to the position where
the distance between the recognition device and the
component - mount position on the object is minimum and
before the component is mounted, recognition operation of
an arrangement position of the object is carried out in

20 order to correct a movement amount of the component hold
device with respect to a component mount position on the
object.

5. A component mount method according to any one of
claims 1 through 4, wherein in a case when the component

25 hold device has a plurality of component hold members (108)



feed mechani sm 307 in the descend state of the conponent transfer
tool 367. At the sanme tine, the tray 304 at the rlght tray type
conponent feed mechanism 307 is permtted t o be takeninside;
outside. The area sensor 387 can be 15 any hardwa i ng
g mlar acts, other than the phot osensor. V\hen“mmllguﬂsmm%?
is fitted at the fixed part, an el&*tric wiring for¢the detéctton can
be fixedly and sinply arranged in conparison with a case where

the electric wiring is not fixed at the fixed part and made 20 novabl e.
As descri bed her ei nabove, an I nterference operation range of
the nmount hefsk 3240 Biith@osthéOnicbfiponentssuppdrt thleagescipbneditd amount .

i nterference operation range of t he conponent transfer head 321 and

tray 304 or gdusddionddhs <hrridd eutlelfededosherteadld Vbﬂé\:aﬂ?a)bn the

har dware neans.
I rrespectivend éoﬁﬁéh&ﬁte HAR rﬁémﬂ@éﬁgr apnher oy &t uak moved CQBt Hﬁlie based

on the program an interference condition is j udged from a positional
rel ati onshi piifpdditaCideid device MNEARNLs £RELABYIFUARY dUnPERIENtIGd he
I nterference. 5 Preferably, both the interfefence prevention by

the 5 be held by the component hold member which holds the
component last.
6. A component mounting apparatus (101, 401) which
comprises a transfer device (103, 332, 334) for
transferring an object to be mounted (2, 301) in a transfer
190 direction along a linear transfer path, at least two
component feed devices (104, 105, 106, 308, 313) fixedly
disposed at both sides of the transfer path via the
transfer path in a direction orthogonal to the transfer
direction for supplying components to be mounted to the
15  object (2, 301) and, a component hold device (107, 321)
which moves both in the transfer direction and the
direction orthogonal to the transfer direction, holds the
component from the component feed device and mounts the
component to the object,
20 said apparatus characterized by further
comprising:
an object to be mounted moving device (140, 341)
which is connected to the transfer path, holds the object
transferred along the transfer path and mounting the

25 components, and moves an object to be mounted in at least



har dwar e neans and the interference prevention by the sof tware
referred to above are used in conbination. According to

fhis eangLﬂgﬂL+_i¢wilm#——+4 t he el ectroni ¢ conponent 302 is w ong,

€-g. a rmountin or containing a problem the problem
c_orrponent I ‘ m’“mﬁu ﬂ for exanple, onto a probl em conponent

di sposi ng arranged at @gpredeterm ned position, e.g., at
both sides of t e cabinet 366 of the tray type conmponent feed part
308 shown in Fig. 12. Every tine the conveyor 15 391 receives the
extracted probl em conponent, the problem conponent di sposi ng conveyor

i s driven inpgenvtt enkl Yravsfer direptgeft ahfl fed diveatiby arthbgondd2 to
transfer the recei ved conponent in a constant direction with every

constant pited Rhle0 tHUHEFOadDr&EL Tbis CaA Whi@hC FMONEPect 28pprehehesWien
the received probl em conponent is larger than a standard, the

transfer anDdpt BbmbHRekOFEYP'dSPiled S and i ncreased to an |ntegral
mul tiple (Pxn) in accordance with a size of the conponent.

When the nount head 321 sgayesii @ehycBi CGHIOUP M) £or cHREPSS1SMPPLREd
el ectroni ¢ conponents 302 of various kinds

57 5 object to be mounted moving device in operation so that the
object is arranged at the side of the component feed device
which 1is to supply the component to be held by the
component hold device in order to mount the component to
the object.

10 7. A component mounting apparatus according to claim
6, wherein the control device controls a recognition
operation for an arrangement position of the object in
order to correct a movement amount of the component hold
device with respect to a component mount position on the

15 object after the object is moved beforehand to the
component feed device and before the component is mounted.
8. A component mounting apparatus according to claim
6, wherein, in a case where the component mounting
apparatus further comprises recognition devices (120, 121,

20 371, 372) arranged at both sides of the transfer path via
the transfer path in the direction orthogonal to the
transfer direction, for recognizing the component held by
the component hold device béfore being mounted, the control
device controls fgrther, after controlling.the objeét to be

25 mounted moving device in operation to arrange the object to



to the circuit board 301, if the nounting failure or a conponent
havi ng a probl em happens, such the problem conponent is discharged on
t*he probl em conponent di sposi ng conveyor 391 at the predetermned

position and transferred 5 by every constant pi tﬁﬂmuuﬂﬂm“ml!ﬁlﬁpace
flor receiving a next el ectronic conponent 302 !X A |
probl em el ectroni ¢ conponent 302 ongphe problem conpéneﬁt 8i shosi ng

conveyor 391 is settled in accordance with a state thereof, for
exanple, to be recycled or discarded nmanually, etc. 10 Even when the

el ectroni c conponents 302 handl ed by the nmount head 321 differ in
size, the prehbereaiBiant feed QEVSEOSIdHH CBRYBYRIN B9 icongdrRimE tigntly
sent by the notor 392 by every novenent anount (Pxn) in conformty

with the moufitéq, of thbe gbgektonts CpBPORSHhEed02mei;saGar gedies the 15
conveyor 391, thereby preventing the discharged electronicC conponent s

302 from ovephapRiign idd 82¢hngbNAndNdpiect 141 T85L00100 ! RaRARh gther
or slipping down. Furthernore, t he Brobl em conponent di sposi ng
conveyor 3914k RS r Is r ; uige i ng
t he transf erdigg%egmunt ec? t%%écgjr?vcgg%rﬁtgggfh{e%@\é:néﬁnaP éI: ng?ﬁgoggfslg of
t he pr t - wor ker is hence

pr event gd fr%%hﬁ?sg?%geggﬂh%géeh€o gtoéctezi??rﬁglglr obl em el ectronic
conponent 30§‘because }Qf.

conponent di Sposi ng conv%%&é%?%%%éirn@gpgaratuﬁ F%%¥§§8§Lg%hgiggﬁgl =

installed atga pafl, O, "he control device controls a recognition

operation for an arrangement position of the object in
order to correct a movement amount of the component hold
10 de‘}ice with respect to a component mount position on the
object before the component is mounted after controlling
the object to be mounted moving device in operation to
arrange the object to the position where the distance
between the recognition device and the component mount
15 position on the object is minimum.
10. | A component mounting apparatus according to claim
7 or 9, wherein the control by the control device on the
recognition operation for the arrangement position of the
object is achieved by picking up an image of a position
20 detection mark formed on the object by means of an image
pickup device (109, 355) installed in the component hold
device, and a shift amount of the position detection mark
and the picked-up position detection mark is to be a
correction amount in movement of the component hold device.

25 11. A component mounting apparatus according to any



58 novenent range of the nDunt—heaﬁ—BZTT—ﬁEEFE'_’nponent nmount
tools of various types are stocked so as \mﬂ‘\“wm) wth the
fonponent nount tools 351-354. H S

el ectronic
conponents 302 of various kinds can be handl &d ‘" properly. | f

necessary, a simlar arrangenent nmay be provi ded for the

repl acenment with the conponent transfer 70 tool 361.

Control for the above-discussed operation is carried out by the
control device 402 installed in the 10 apparatus main body 401 of Fig.
11. The control device 402 Is preferably one that utilizes a

m croconput esnebdt SPAims 7, 9 MAARAG,0 WHrein e theogpetabnodettbesol as
above, an operation panel 403 of the apparatus 401 is connected to an

input, an ouhpdt PAGed aSadjubadt edtbn khg lompyérd Sofed® deesegrition
circuits 404-406 for obtaining positional I nformati on necessary
to process ippibed fromeach of the area sensors 382, 383 and

recogni ti on canmeras 355, 371, 372 are connected to the input port. To

(he ChoP ! Z08L O 8 chhontr phufevioe st et el 487 1o
5 one of claims 6 through 11, wherein the component feed
devices are arranged opposite to each other wvia a movable
range of the object to be mounted moving device, at one
side among both sides of the transfer path via the transfer
path, a component feed device of a reel type (104, 313} for
10 feeding the components by sending out a tape storing the
components, and at the other side, a component feed device
of a tray type (106, 308) for feeding the components stored
in each of segments divided in a grid pattern.
13. A component mounting apparatus characterized by
15 comprising:

a transfer device (103, 332, 334} for
transferring along a linear transfer path a circuit board
on which electronic components are to be_mounted;

a plurality of component feed devices (104, 105,

20 106, 308, 313) arranged at both sides of the transfer path
in a transfer direction of the circuit board and opposite
to each oﬁher via the transfer path, for feeding the
electronic components to be mounted to the circuit board;
and

25 a component hold device (107, 321) which moves in



operation, a driver 408 for the tray type part 308, a
drlver 409 for the conponent transfer heaHWﬂjﬂ 'li I ver 410 for the
cobnponent nount head 321, a driver 411 ectlonal tabl e
321, and a driver 412 for the 25 pr obl em conponent dlsp03|ng conveyor
391. The control

device is constituted so that each signal 7indi cating an operation
state of each object to be controlled is input in real tine.

The operation of the aforenentioned problem 5 conponent disposing
conveyor 391 is controlled by a sixth control nmeans 427 which is an
i nternal fundheon tofaridfer direobiow! ded ceart02ortAogenali cidddeaidont i on
of the trays 304 are controlled in operation by the area sensor 386,

whi ch i s car oirgflogohabyts thestransfées! diemsicilins Plank) astriider nale
function of the control device 402. Restricted operations of the

trays 304 andrihhefeenpaBRNt hEPYBt thead]lectron 2 lcdidsdtbrn AdrORA’ Aldait
state of the conmponent nount tools 351-354 input to the control

device 402 apget her ak@d comporfis0Fedd6 RvA (&¥)dush&d mdYint sSeerad heawt r ol
means 422 as .
5 electronic component to the circuit board.
14. A component mounting apparatus according to claim
13, which further includes:
a board moving device (140, 341) connected to the
transfer path and holding the transferred circuit board,
10 which moves in the orthogonal direction to the transfer
direction so as to bring the circuit board close to the
component feed devices; and
recognition devices (120, 121, 371, 372) placed
at both end parts in the movement direction of the circuit
15 board by the board moving device, which picks up an image
of a hold posture of the electronic component held by the
component hold device so as to correct the component hold

device in order to «correct a posture of electronic

component to be mounted to the circuit board.



15 an internal function of the control device 402. A
restricted operation of the trays 304 by the area sensor 387 is
carried out by a third control neans 423 as an internal function of
the control device 402. Restricted operations of the trays 304 and
tdie conponent transfer head 20 365 based on the area sensor 387 and an
operation state input to the controkydevice 402 are conducted out by
a fourth control neans 424 as an internal function of the

control device 402. 1In each of the tray conponent feed mechani sns
307 as nentioned above, a first conponent feed 25 node wherein each of

sel ected trays 304 is sinmultaneously
60 noved to the conponent feegBSggﬁgFon 306 as shown in Fig.

L oot LRI RS SRR corly®
e medenr oBgPA8K, 0T 4025 SIPUCLRLERE oy 9P RoiRBnce s T
st et headyf60 dshill g . an PRI %he P S cBREAES GoHlE B

functiog of Béfdfﬁataokf%%ﬁi‘35g§%d'hf§“£¥é¥ﬁ‘ééf“%ﬂeféby the circuit

board moving device is moved to bring a component mount

position on the circuit board (2) closest to a recognition

device (120, 121, 371, 372) after the circuit board moving

device is moved to bring the component mount position

10 closest to a component feed position. In the state, a

circuit board mark formed on the circuit board is detected,

thereby recognizing a position of the circuit board. A

transfer distance for the component by a component hold

device (107, 321) from the recognition device to the

15 component mount position is thus shortened, enabling high-

speed mounting with higher accuracy.



10 conponent nount programin association with the supply of t he
el ectroni c conponents 302 at the cassette type conponent feed part
313 at various timngs conformng to necessities. At this tinme, only
one or both of the feed nodes are carried out. Mreover, in the
sgcond conponent 15 feed node, based on infornmation show ng that the
el ectronic conponents 302 are conpletely transferred to each of the
coénponent hold parts 361-364 or required conponent hold parts .361- 364
the transferred el ectronic conponents 367 18r e pi cked up all at once
and then nmounted by the conponent 20 nount head 321. In the second
conponent feed nnde, alternatively, the supply of the electronic
eponent feed part 313 may be

conponents 302 !:ZGL Zy t he cassette pe—6Q

controlled to conf¥Hue until a signgl gFARITNg)conpl etion of t he
transfer of the electronic conponent 07—ts~recei ved. 25 In
the first conponent (feed—rpde e—ed—e6H-0H

61 conponeht READ2AJTEED ROSTHONtFQR i GOMPONENTeTQBRIi g to t he
number of the tray {MORNTEDPWHICH OORRESPONDS'TOMA GIRCUMaBOARD S1 be
concurrently or seqygibyAN|MBERPEG' &S T8 CRBRYOUT CIREST BOARD
MARK RECOGNITION FROM MOUNT POSITION DATA

BASED ON THE READ FEED POSITION, CALCULATE A
POSITION OF A CIRCUIT BOARD MOVING DEVICE AND
MOVE THE CIRCUIT BOARD MOVING DEVICE SO THAT | S2
A MOUNT POSITION OF ELECTRONIC COMPONENT IS | .~
CLOSEST TO A [FEED POSITION
MOVE THE CIRCUIT BOARD MOVING DEVICE SO AS TO
BRING THE MOUNT POSITION OF THE ELECTRONIC S3
COMPONENT CLOSEST TO A RECOGNITION DEVICE
| :
RECOGNIZE A IMAGE OF A POSITION DETECTION
MARK ON A PRINTED BOARD BY A CIRCUIT BOARD | g4
RECOGNITION CAMERA ATTACHED AT A COMPONENT
HOLD DEVICE

|

CALCULATE A CORRECTION AMOUNT IN MOVEMENT
OF THE COMPONENT HOLD DEVICE

S5

r

AFTER SUCK THE COMPONENT .FROM THE FEED
POSITION DESCRIBED IN A MOUNT PROGRAM,
DETECT A POSITION OF THE COMPONENT THROUGH | S6
RECOGNITION, THEREBY MOUNTING THE COMPONENT
AT PREDETERMINED POSITION ON THE CIRCUIT BOARD

ARE ALL COMPONENTS

TO BE MOUNTED COMPLETELY MOUNTED
?

S7




a feed efficiency for the electronic conponents 302 of the 5 plurality
of, kinds by the tray type conponent feed mechani sns 307 is

i nproved. In the second conponent feed node, on the other hand,
the plurality of electronic conmponents 302 held at the conponent
hold parts 361-364 of the shuttle 326 can be picked together by the
conmponent 10  nount tools 351-354 or the |ike of the conponent nmount head.
321 which agree in arrangenent directiqg/ggd pitch with the hel d

el ectroni c conponents at the hold parts 361I-364, so t hat the nunber
of operation procedures and a necessary time for catching the

el ectroni c conponents 302 can be 15 reduced. Besides, if the

el ectroni c conpgngpt s2302,- etc. are transferred concurrently with
feed of conponents at the ot her conponent feed part including the

ot her conponent feed mechani s ch as another tray type conponent
feed mechani snms 307 or the ca te type’conponent fl part 313 20
equi pped wth conmponent feed casskttes 312, etc., a operation
for handling a predeterm ned nunber ofyelectronic donponent s} 302 or
the like in the sanme manner, for exanple, for nountji ng the clonponents
to the earlier-nentioned split circuit board is ingroved in
efficiency. 25 As descri bed above in detail, 1T Qbj ect to:
be '




62 nount ed supporting device of the conponent nounting

apparatus of the second enbodi nent, the conponents supplied from each
of conponent feed parts arranged at the both sides of the transfer
pat h which sends the object to be 5 nounted to the conponent nount
position and then carries out the object after having the conponents
moyunt ed thereto are caught by the nount head and nounted to the
predet erm ned position on the object. 3 The object to be
nount ed supporting device is 10 constlt&§ed of the positioning
support stage- for - positioning and supporting the object to the
conponent nmount position of the transfer path, and the noving
mechani sm for reci.procating the positioning support stage bet ween t he
conponent feed parts at both sides of the 15 transfer path. When t he
mount head is to pick up the conponent from the conponent feed part
astride the transfer path, the positioning support stage is noved by
t he novi ng mechani sm t owards the conponent feed part to which the
nmount head noves, thereby supplying the object to mount the 20 conponent
t hereto. In this constitution, a difference of required
tinmes after the conponent is caught & \t he conponent is nount ed
to the predeterm ned position on th / i reduced between when

conponents of va érus ki nds are
: q.

N

/g 3



25
63

sequentially picked up and nounted w thout the nount head's

passing the transfer path and when conponents of various

ki nds are picked up and sequentially nounted by the nount

passi ng the transfer path.
facilitated w thout

3

Accordi ngly,

t he

particularly 5

efficiency and w thout the nount

account .

The positioni
together with the nmount head or before

nmounts the conponents. 1

0

no

hi gh-

unt head

head

speed nounting
deteriorating the work
order for conponents taken into

Qg/gypport stage can be noved
h cat ches and

This constitution elimnates a

special tine qu:' ‘ﬁnnaking t he positioning support stage move fol |l ow ng
t he mount MZJE ving astride the transfer path, not inpeding
in the high-—speed npunting for the conponent Further, 6 the
mount head [WHOUNTO) eMOUNT doWMOUNB MOUNTdés FEER .cmén nount
tools. for t np n f o] t rit s
and nounting JeK POSH?OH% R t%’e‘lbg'gj e?p o g NUMBERd hﬁﬁgﬁgsea
sensor for | NUMBERe ctfMhg r nof thé ﬁg Head is_pbsitione

1 100 100 0 o1 ' 1

2 200 200 90 1 2

3 300 300 180 2 3

4 400 400 270 2 4

5 500 500 0 1 1

\\\\\\§~"""“*f"_—"’/’ ‘\\\151

Fig.5

FEED FEED FEED CIRCUIT

POSITION | POSITION | POSITION| ANGLE {BOARD MARK| REMARKS
NUMBER XII YII ¢ NUMBER

1 100 100 0 1

2 200 100 0 1

3 300 1000 0 2

4 400 | 1000 0 2

5 500 100 0 1

|



Wi thin the conponent nount range on the positioning support 20 st age,

so that it is constructed that the positioning support stage is
prohi bited from novi ng when the area sensor detects that the nount
head is not present in the conmponent nount range.

According to the above construction, based on the 25 detection of the
positional relation-ship by the hardware

153

64 neans, i.e., the area sensor ,ﬂbany case including control
errors, malfunctions and the like, it é%ﬁ e surely avoi ded that the
posi tioni ng support stage noves towards the nount head t her eby
interfering wth the nount head at a tine when 5 t he conponent nount
tools are in a descend state with the - nount head bei ng outside the
conponent nount an on the posi ti oni ng support stage.
Al t hough the pr fslnventlon has been fully described in
connection with t preferred enbodi ments 10 thereof with reference to
t he acconpanyi ng draw ngs, it is to be noted that vari ous changes and
nodi ficati onps 1 appar-etti—to—thosg—sktted—Frn—trhe—art- Stref-
changes andr&'ﬁcmdi ns ar@‘ ARK bd unddRCYlod 4s included within the
BOARD MARK POSITION POSITION | BOARD MARK REMARKS
NUMBER X Y SHAPE NUMBER
; 90 90 1
' 110 110
: 190 190
2 | 210 210 1
290 290
3 310 310 2
390 390
4 410 410 2
5 490 490 ;
510 510



scope of the present invention as defined by the appended 15 cl ai s

unl ess they depart therefrom

CLAI M5 1. A conponent nount nethod for carrying out by a
cdhrponent” nounting apparatus (101, 401) which conprises a transfer
device (103, 332, 334) for transferring an object 5 to be nounted (2,
301) in a transfer direction along a | i near transfer path, at |east
two conponent feed devices (104, 105, 106, 308, 313) fixedly disposed
at both sides of the transfer pat%/V$a the transfer path in a :
direction orthogonal to the transfer direction for supplying

10 conponents to be nounted to the object (2, 301) and, a

conmponent hol d device_( 107, 321) which is novable both in t he
transfer direction a AEESZHirection ort hogonal to the transfer
direction, holds the’c ent fromrtyt Onraert -feed device and
nmounts the conponent to the object ]] t he conponent nount

met hod characterized in that fitler| 1 he |ghj ppt—~-40Boved towards the
conmponent feed device for su ' juligridonbonent to be held by the
conponent
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hol d device in order to nount the conponent to the object, t he
conponent is nounted by the conponent hold device to 20 t he object.

27 A conponent nount method according to claim1, wherein after
t ke object is noved toward the conponent feed devi ce before nounting
t he conponent, recognition operation of an arrangenent position of
the object is carried out so 25 as to correct a novenent anount of the
conponent hol d 66 device with respect to a
conponent nount position on the oB(Eét. . 3. A conponent
nount met hod according to claim1, wherein in a case when the
conponent nounti ng apparat us 5 conpri ses recognition devices (120, 121,
371, 372) arranged at both sides of the transfer path via the
transfer path in the direction orthogonal to the transfer direction,
for recogni zi ng.the conponent held by the conponent hol d device
bef ore bei ng nount ed, ng.é}ject is brought to a position 10 where a
di stance between the re€ognition device and a conmponent nount
position on the object is mninmmfp tFr the object is noved toward
t he conponent feed device and befofg
<—~—105
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t he conponent is nount ed. 4. A conponent nount nethod accordi ng
to claim3, 15 wherein after the object is brought to the position where

the di stance between the recognition device and the conmponent nount
pesition on the object is mnimmand before the conponent is

mpunt ed, recognition operation of an arrangenent position of the
object is carried out in 20 order to correct a novenent anount of the
cdnponent hol d device with respecéﬁ;o a conmponent nount position on
t he obj ect. 5. A conp dAt rount net hod according to any
one of claims 1 through 4, wherein in a case when the conmponent 25
hol d devi ce ha plurality of conponent hol d nmenbers (108)

67 for | he conponent e

operation is carrved out after conpd
conponent hol d nenbers,. the object [
devi ce which is to stppHy—the—coetponen »e be—Heta—b e conponent
hol d menber which h PC AN : A
conponent nounting PMOHNEEDSWHMCORRBSP&NWTOAC]RCUIT BOARD S1

MARK NUMBER SO AS TO CARRY OUT CIRCUIT BOARD
MARK RECOGNITION FROM MOUNT POSITION DATA

S—aHhRE conponent nount
|nestRDId operation by t he

corrponent feed

BASED ON THE READ FEED POSITION, CALCULATE A

POSITION OF A CIRCUIT BOARD MOVING DEVICE AND

MOVE THE CIRCUIT BOARD MOVING DEVICE SO THAT | S2

A MOUNT POSITION OF ELECTRONIC COMPONENT 1S
CLOSEST TO A FEED POSITION

RECOGNIZE A IMAGE OF A POSITION DETECTION MARK

~ ON A PRINTED BOARD BY A CIRCUIT BOARD S11

RECOGNITION CAMERA ATTACHED AT A COMPONENT
HOLD DEVICE

CALCULATE A CORRECTION AMOUNT IN MOVEMENT

OF THE COMPONENT HOLD DEVICE S12

>

AFTER SUCK THE COMPONENT FROM THE FEED
POSITION DESCRIBED IN A MOUNT PROGRAM,
DETECT A POSITION OF THE COMPONENT THROUGH | S13
RECOGNITION, THEREBY MOUNTING THE COMPONENT
AT PREDETERMINED POSITION ON THE CIRCUIT BOARD

ARE ALL COMPONENTS

TO BE MOUNTED COMPLETELY MOUNTED
?

S14




conprises a transfer device (103, 332, 334) for transferring
an object to be nounted (2, 301) in a transfer 10 direction along a
linear transfer path, at |least two conponent feed devi ces (104,
105, 106, 308, 313) fixedly di sposed at both sides of the transfer
path via the transfer path in a direction orthogonal to the transfer
ditection for supplying conponents to be nounted to the 15 object (2,
301) and, a conponent hold device (107, 321) whi ch noves both in the
transfer direction and the di rec@ A% ort hogonal to the transfer
direction, holds the conponent from the conponent feed device and
nmount s the - conponent to the object, 20 sai d appar at us
characterized b 'éiH, her conpri si ng: an object to
be nount ed nnvinéré i (140, 341) which is connected to the
transfer path, holds the object transferred along the transfer path
and nounting the 25 conponents, and noves an object to be nounted in at
| east 68 368q ©One of the transfer direction and
the direction orthogonal 7 326

366

368 ' i
304 \ 326355 g 361
331 304a
318 306

-




to the transfer direction in which the object approaches

conponent feed device; and
G .
controlling the 5

tRhat the obj ect

a control

which is to supply the conmponent to be held by the

device in order to nount the.conponent to

A ‘conponent mount i ng apparatus accor di
control device controls a recognition
position of the object in

ngopqsplaim

t he object.

t he
devi ce (130, 402) for

obj ect to be nounted noving device in operation so
is arranged at the side of the conponent feed device

conponent hol d
10 7.
6, wherein the

operation for an arrangenent

order to correct a npvenent amount of the

conponent hold
the 15 obj ect

conponent feed device and before the conponent is nounted.
conponent nounting apparatus according to claim

case .where

device with respec
after the object i

nount i ng

t to a conponent nount position on
s nmoved beforehand to the

8.

6, wherein, in
apparatus further conprises

a

t hee C ent
recognition dev?€¥§3?§§8, 121,

20

371, 372) arranged at both sides of

the transfer path via

the transfer path in the direction orthogonal

to the

t he conponent hol d device before bei ng nounted,

transfer

direction, for

recogni zi ng the conponent held by

t he control

devi ce

controls further, after controlling the ject to be 25 nount ed novi ng
devi ce in‘operation to arrange the obpectjto
| | 304 317 307 5
368b 366
368a. \ X
368 %L 305
3912 Z 14 / «~-308
N 314
316 \\\‘\\ “ .307
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- P 2 391
322 365
d 392
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304b 315
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t he conponent feed device and before the conponent is nount ed, the
obj ect to be nounted noving device in operation to arrange the object
t a position where a di stance between the recognition device and a
conmponent 5 nount position on the object is mninmm 9. A
conponent nounting apparatus according to claim 8, wherein the
control device controls a recognition operation for an arrangenent
position of the object in order to correct a novenent anount of the
conponent hold 10 device with respet!”16 a conponent mount position on
t he obj ect before the conmponent is nmounted after controlling
t he object to be nounted noving device in operation to arrange the
object to the position where the distance bet ween the recognition
devi ce and the conponent nount 15 positi omyon the object is mninmm
10. A conponent nounting apparatus accg ﬁ‘ng to claim 7 or 9,
wherein the control by the control devi«x'f‘.\ g recognition
operation for the arrangenent positio ' obj ect is achieved by
pi cking up an image of a position 20 gtion mark formed on the object
by neans of an inmage pi ckup de 39,m355) installed in the
conponent hold devi ce, gpd a of the position detection
LY

mar k




and the picked-up position detection mark is to be a correction

anount in novenent of the conponent hold device. 25 11. A conponent
nbunti ng apparatus according to any

76 : one of clainms 7, 9, and 10, wherein the recognition devices
ate placed adjacent to the conponent feed devices

respectivel y. 12. A conponent nounting apparatus according to
any 5 one of clainms 6 through 11,\¥§?f%n t he conponent feed

devices are arranged opposite to each other via a novabl e range of
the object to be nounted noving device, at one si de anong both sides
of the transfer path via the transfer path, a conponent feed device
of a reel type (104, 313) for 10 feedi ng the conponents by sending out a
tape storing the . conponents, and at the other side, a conponent feed
devi ce of atray type (106, 308) for feeding the conponents stored

I n each of seg ts divided in a grid pattern. 13. A conponent
rount i ng appar églhlﬁﬁcterized by 15 conprising: a

transfer devi ce (103, 332, 334) for
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transferring along a linear transfer path a circuit board on whi ch
el ectroni c conponents are to be nounted; a plurality of
conponent feed devices (104, 105, 20 106, 308, 313) arranged at both
sedes of the transfer path in a transfer direction of the circuit
board and opposite to each other via the transfer path, for feeding
t he el ectroni c conponents to be nmounted to the circuit board;

and 25 a conponent hol d vjce (107, 321) which noves in

71 the transfer direction %dJTQan orthogonal direction
orthogonal to the transfer direction in a plane astride the transfer
path, holds the electronic conponent from at | east one of the
conponent feed devices, and nmounts the held 5 el ectroni c conponent to
the circuit boarg?- 14. A component nounting apparatus accordi ng
to claim 1 ,/Sﬁﬂlﬁi'further I ncl udes: a board noving
devi ce (140, 341) connected to the transfer path and hol ding the
transferred circuit board, 10 which noves in the orthogonal direction to
the transfer directionzgylas to bring the circuit board close to the

386 . 388 302
7 333 N
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conponent feed devices; and
371, 372) placed
Gircuit 15 board by the board novi ng devi ce,
of a hold posture of the electronic conponent held by the
hol d device so as to correct the conponent hold
correct a posture of electronic

ctrcuit board.

recogni tion devices (120, 121,
at both end parts in the novenent direction of the
whi ch picks up an inage
conponent
device in order to
conponent to be nounted to the

14/15
Fig.17
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