6 Cctober 2006 i DESCRI PTION COVPONENT MOUNTI NG APPARATUS AND METHCD -

Technical Field 5 The present invention relates to a con%o en 58unting
apparatus and nethod for placing conponents fed frema dﬁg@h@ﬁ Qﬁeding

device onto a board or other <circuit formation article, and al so rel ates
to a conponent nounting system equipped with a plurality of such conponent
10 nounti ng appar at uses. Background Art1Conventionally, as shown in Fig. 9,
the present applicant has al ready proposed a conponent nounting 15
apparatus in which its conponent nounting work area 2200 is divided into a
front-side conponent nounting work area 2201 .and a rear-side conponent

mounting work area 2202 viewed f ARG RIPEMAt or, each of the areas is
provi ded with conponent feedi ng devices 2008A, 2008B, 2018A and 2018B and

20 conponent recognCOMERNEETI MOTNIOOE ARPARAIYIS AND METHOR - si de board
~conveyi ng and hol di ng device 2003 and a rear- side board conveying and
hol di ng devi ce 2013 which can be laterally joined together are provided at
the center of the conponent nounting work area 2200, in which arrangenent
25 when thechimbnsl sFideldoard conveying and hol di ng devi ce 2003 6 Cct ober

2006 9 and the rear-side board conveying and hol di ng device 2013
5 The present invention relates to a component
mounting apparatus and method for placing components fed
from a component feeding device onto a board or other
circuit formation article, and also relates to a component

mounting system equipped with a-blurali;y of such component

10 mounting apparatuses.

Background Art

Cohventionally, as shown in Fig. 9, the present

applicant has already proposed a» component mounting

15 apparatus in which its component moﬁnting work area 2200 is
divided into a front-side component mounting work area 2201

.and a rear-side component mounting work area 2202 viewed

from an operator, each of the areas is provided with
component feeding devices 20083A, 2008B, 2018A and 2018B and

20 component recognition devices 2008 and 2019, and a front-
side bocard conveying and holding device 2003 and a rear-

side board conveying and holding device 2013 which can be
laterally joined together are provided at the center of.the
component mounting work area 2200, in which arrangement

25 when the front-side bocard conveying and holding device 2003




are joined together at the center, two boards 2002 and 2002 are |oaded and
hel d by the front-side board conveying and hol ding device 2003 and the
rear-si de board conveying and 5 hol ding device 2013, resfe@etober 200&nd
thereafter the front-side board conveying and hol di ng device 2003 is-noved
to the front-side conponent nounting work area 2201 to perform conponent
nmounting, and the rear-side board conveying and hol ding device 2013 is
moved to the rear-side 10 conponent' mounting work area 2202 to perform

conponent nounting. However, with the above structure, the board 2002 can
be | oaded and unl oaded only when the front-side board conveying and

hol di ng dewd cen003aardithe boeald Sd:@ﬁvé?@hﬁ Encconyeying aedikel digus device
2013 are joined together at the center erefore, if the conmponent

mount i Ngaire JLLHARRE G SHe Her SAUTELIRE I OERLEY! | BEot BE2EARPORGAL ARUMJIIY i N,
for exanple, the rear-side conmponent nounting work area 2202, then the

board 20 | d d de t
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pass through the rear-side board conveying an devi
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nmounting work area 2201. Therefore, 1f the . un
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to the front-side component mounting work area 2201 to |
perform component mounting, and the rear-side board
conveying and holding device 2013 is moved to the rear-side

lq " component’ mounting wo;k grea 2202 to perform component
mounting. | |

However, with the abéve structure, the board 2002

can be loaded and unloaded only when the front-side board

conveying and holding device 2003 and the rear-side board

15 conveying and holding device 2013 are joined together at

the center. Therefore, if the component mounting is

stopped due to some errors during-the component mounting in,

for example, the rear-side component mounting work area

2202, then the board 2002 cannot be unloaded when so tried

20 unless the board is made to pass through the rear-side

board conveying and holding device 2013 even though the

component mounting has ended in the front-side component

mounting work areé 2201. Therefore, if the unloading of

the component-mounted board, i.e. a completed product of

25 which the component mounting has ended, is stopped for a



Mor eover, when nounting process tinme for perfornmng the conponent nounting
of boards of different nodels differs 5 between the front-side congonent
mounting work area and the rear-side conponent nounting®/eFtRbEF 28061 when

the mounting process tine differs due to a suction. error or a
recognition error during the conponent nmounting in, for exanple, the
rear-si de conponent nounting work area3even in 10 the case of the nounting
of identical boards and conponents. |f the conponent-nounted board of

whi ch the conmponent - nounting has previously ended is made to stand by for
a long period, then solder of the conponent-nmunted board would be

deteri or abgg, twhiGh swydéead t kit degrporent thotnysti npaubl wbyldave n the
above case. Accordingly, an object of the present invention is to solve

the af or ggeati QRSHeA! OPheE® a4, N 48 & CHPOIesd moBNOLhGIgaRpaEsLUS and
met hod by which, in concurrently perform ng conponent nounting operations

in a plygalibtyepf L0 TPUBLLRESWOr ki Rk Cafor I peRgGlriniely/, tht ei ther

conponent nounting has ended I n advance, the board that has been undergone

the comg éné??t’“}réonlﬂltfﬁc}% ngurﬂ@m@é’ oW tOpke AURE t idgidike gnérekst he

ot her nounti ng operation oard unl oadi ng, allow ng the areal
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mount i n%ea‘? -ps?{ etuggrﬁpor?'éﬁflﬁgﬂﬁ%igg m\f?cmair_%% or when the mounting
process time differs due to a suction error or &
recognition error during the component. mouﬁting in, for
example, the rear-side éomponent'mounting work area even in
10 the case of the mounting of identical boards and componenfs.
If the component-mounted board- of which the éompﬁﬁent
mounting has previously ended is made to stand by for a
long period, then solder of the component-mounted board

would be deteriorated, which may lead to a degraded

15 nounting quality, as in the above case.

Accordingly, an object of the present invention is
to solve the aforementioned problems and provide a component
mounting apparatus and method by which, in concurrently
performing component mounting cperations in a plurality of

20 component mounting work areas, respectively, if either
component mounting has ended in advance, the board_that has
been undergone the component mounting can be unloaded
without awaiting the end of the other mounting operatioh or
board unloading, allowing the areal productivity o be

25 further improved, as well as a compeonent mounting system




5 1n order to achieve the above object, the present invention has the
follow ng constituti.on. According to a first aspect of the present
i nvention, there is provided a component mounting appar aBictoberg0&i ng: 10
a first mounting unit, which is. arranged in a first conmponent nounting

work area out of the first conponent nounting work area and a second
conponent nounting work area that are 4wo parts obtained by dividing

conmponent nounting work area and do not overlap each 15 ot her,

a first board on which a conponent is to be nounted in a first
pre-pl acenent standby position, a first placenent position, and a first

post - pl a
path ins

a

able to hold

RfiEiipedt aptdy posiplenathaly ape | egahed campréend | MedugONVEYance
ide the first conponent nounting work area and 20 places a

conponentaddigtaissd£d froma first conponent feeding device, held by a
acenent head, and recognized by a first recognition device on the

first pl
first bo
recognit
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According ﬁo a first aspect of the pfesent
invention, there is provided a component mounting apparatus
comprising:

a first méupting unit, which is arranged in a
first componént mounting 'wﬁrk area out of the first
component mounting work area and a second component
moﬁnting work area that are two pérts obtained by dividing
a component mounting work area and do not overlap each
other, able to hold a2 first board on which a component is
to be mounted in a first pre-placement standby position, a
first placement position, and a first post-placement
standby position that are located along a first conveyance
path insidé the first component mounting work area and
places a compcnent that 1is fed from a first component
feeding device, held by a first placement head, and
recognized by a first recognition device on the first board
located in the first rlacement position on basis of a

recognition result of the first recognition device by the

first placement head; and

ggkggﬁ5£§906 5 a second nounting unit, which is
arranged in the second conponent nounting work area,, able to hold a

second
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the seco

al ong a second conveyance path different fromthe

fed froma second conponent feeding device, hel & @¢tobes2006d
t head, 10 and recogni zed by a second recognition device on the
board |l ocated in the second placenment position on basis of a

ion result of the second recogrgtion device. According to a second
f the present invention, there is a conponent nounting apparatus
efined in the first aspect, wherein the first nounting unit is

ely controlled i ndependently of the second nounting unit.
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‘located along a second conveyance path dlfferent from the
first conveyance path inside the second component_monnting
work area and places a cOmponent that is fed from a secend
component feeding device, held 5y a second placement heaq,
and recognized by a second recognition device on the second
board located in the .second placement position on basis of
a recognition result of the second recognition device.

According to a second aspect of the ﬁresent
invention, there 1is a component. mounting apparatus as
defined in the first aspect, wherein the first mounting
unit is operatively controlled independently c¢f the second
mounting unit. |

According to a third aspect of the present
invention, there is provided a compeonent mounting apparatus
in which a component mounting work area is divided into two
parts of a first component mounting work area and a second
component mounting work area; a first mounting unit
arranged in the first component mounting work area; a

second mounting unit arranged in the second component

nounting work area,

first conveyance
i de the second conponent nounting work area and places a conponent

ea, a |rst mounting unit arranged in
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pl acement position | ocated on a downstream side of the first pre-placenent
standby position, and a first post- placenent standby position |ocated on
a. downstream side of 10 the first placement position, afdOriebghik8Ab6t he
first pre- placenent standby position, the first placenment position, and
the first post-placenent standby position are linearly arranged; a first
conponent feeding device, which is 15garranged in a vicinity of the first
pl acement position, for feeding the component; a first placenment head
drive device for noving a first placenent head between the first conponent
feeding device and the first placenent position, holding the 20 conponent

fromthe first co ent. I I g&ﬁp - the first placenent
head, and placingnB%%Bg%ﬁ%%ﬁgﬁggﬁgﬁ%éqgﬁpghe ?éFQ%Pécenent head on 't he

first board that is npasitioned and held in the fir pl 2ent sition by
the first placeneﬁtﬂﬁif, Qﬁﬁf%&?%?$?¥%ﬁgr% %g%?!ggﬁgdggﬁggg’wﬂﬁgﬁiis

d,in 6 Qctober 2006 _7_a vicinity of the fi |
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second npunting unjit .conprising:. a second board conv ng, and hol di n
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to be nounted alogg}a second  conveyance Eath different fromthe fjrst
conveyandBdpaedd dHie FBrpbsPeEdR A hofyrst pre-placement standdy

position located along the first conveyance path, a first
placement position located on a downstream side of the
first pre-placement standby position, and a first post-
placement standby pqsition located on a downstream side of
10 the firstAp;acemqnt:position, and in which the first pre-
placement standby position, the'first placement position,
and the first post-placement stancdby position are linearly
'arranged;
a first component feeding device, which 1is
15 arranged in a vicinity of the first placement position, for
feeding the component:

a first placement head drive device for moving a
first placement head between the first component feeding
device and the first placement position, holding the

20 component from the first component feeding device by means
of the first placement head, and placing the component held
by the first placement head on the first board that is
positioned and heid in the first placement position by the

first placement head; and

25 a Tirst recognition device, which 1s arranged in



the second board in asecond pre-placenent standby position |ocated al ong
t he second conveyance path, a second 10 pl acenent positign_|ocated on a
downstream si de of the second pre-placenent standby posﬁi@@ﬁwﬁrgﬂasa
second post- placenment standby position | ocated on a downstream si de of
the second placenent position, and in which the second pre- pl acenent

st andby position,-the. second placenen? position, 15 and the second

post - pl acenment standby position are linearly arranged; a second conponent
feeding device, which is arranged in a vicinity of the second pl acenent
position, for feeding the conponent; 20 a second pl acenent head drive

devi ce fory{ByhigyaorSesend iplAacyRitenend et ieeon heosecondgnarponrent
feeding device and the second placenment position, holding the conponent

from t herseconghcRanensaet o egdithe davisee dads@asns: wéadheasgcond pl acenment
head, and placing the conponént 25 held by the second pl acenent head on the

second board that 6,0ckebeh2006nt8nkS uhaS tdcies andyhel d in the second
pl acenent position By the second pl acenent head; and a second recogni'tion

devi ce, which is arrapged,jsn b@?yﬂciég%yegjngheaﬁgcqggl@1@§en§g§igg§ition,.

-for 5 recogni zing the conponen el d by the“second pl acenent head,

IeEEDY {3 QEPRILATBHOD, APSLRLES KRRl i hws SO oh 8T the
is to be mounted along a second conveyancérpath different
from the first conveYance path, able to position and hold
the second board in a second pre-placement standby position
located along . the second céhveyance path, &a second

10 placement position located on ‘a downstream s;dé o? thg

| second pre-placement standby position,. and a éec&nd postf
placement standby positicn located on a downstream side of
the second placement position, and in which the second pré-
placement standby position, the. second placement position,

15 and the second post-placement standby position are linearly
arranged;

a second component feeding dewvice, which 1is
arranged in a vicinity of the second placement position,
for feeding the component;

20 a second placement head drive device for moving a
second placement head between the second component feeding
device and the second placement positicn, holding the
component from the second component feeding device by ﬁeans
of the second placement head, and placing the component

25 held by the second placement head on the second board that




of the first placenment head, recognize the conponent held 10- by the first
pl acenment head by neans of the first recognition device, and thereafter
pl ace the conponent held by the first placement head on®6t®etober 2008oar d

that is positioned and held in the first placenment position by the first
board conveying and hol di ng device on basis of a 15 recognition result of
the first recognition device, while tlBe second nmounting unit operates to
hol d the conponent fromthe second conponent feeding device by neans of
the second placenent head, recognize the conponent held by the second

pl acement head by neans of the second recognition 20 device, and thereafter

pl ace t hesceppangrindiel shdyhéhe isechrd sHaEnehent atensh onpbbe tienond, boar d
that is positioned and held in the second placenent position by the

second beRedseeBwneay ipldceR@ntolhdiazy dawdce on basis of a recognition result
of the second recognition device. 25 According to a fourth aspect of the

present. 6 October 20QGco%d RéeBlgnami drhedevise prowidedi 8 goprageat jgounting
apparatus as defined in the third aspect, wherein the board conveyi ng and

hol di ng devigesi g€, PL@Vi defaW tdb g @- PHAGRIEIEN € ONKBKARGRUNI t $okor 5
positioning the bodards in the pre-placenent standby positions |ocated, al ong
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€o
| ocat ed adj atently on downstream sides of the pre-placenent conveyance
units, f&geré5§itioning t he boards at the placenent positions and;

the first mounting unit operates to hold the

component from the first component feeding device by means

of the first placement head, reccgnize the component held

10 by the first plaeement. head by means of the first

| recogniti&n dévice, and theréafter place the component held

by the first placement head on the first board‘that is

positioned and held in the first placement position by the

first board conveying and holding device on basis of a

15 recognition result of the first recognition device, while

the second mounting unit operates to hold the component

from the second component feeding device by means of the

second placement head, recognize the component held by the

second placement head by means of the second recognition

20 device, and thereafter place the component held by the

second placement head on the second board that 1is

positioned and held in the second placement position by the

second board conﬁeying and holding device on basis of a
recognition result of the second recognition device.

25 According to a fourth aspect of the present




10 post-pl acenent conveyance units that are |ocated adjacently on
downstream si des of the placenent conveyance units, for positioning fhe
boards in the post-placenent standby positions, and at Beastoben@086 t he
recognition devices is 15 provided with a two-di nensional canera that is
| ocated adjacent to the placenent position and arranged in a vicinity of
a center portion of the conponent feedigng device, for taking in a

t wo- di nensi onal i nage of the conponent. 20 According to a fifth aspect of
the present invention, there is provided a conponent nounting apparatus
as defined in the third or fourth aspect, wherein the placenent heads are

each, brogsadouky) e ol ng SEBIALeAErBaholBg LigysamETen

fed by 25 the conponent fee
pl acenent hﬁééiﬂéﬁvﬁgd%ﬁkc%%ﬁﬁH?a; proyided with a pair of Y-axis bal
e el”in‘a Y-’

screw shafts extende par a -‘axis ditection perpendicular to the

conveyanee path of chbe BOSEA B S Ol O bverS dRUGE oLee,

forwardly and reverséely ro ng
h j . -ax] S, bl i_.t that d t t ipth
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Y-axi s
h -axis ball .screw shaft extended in an X-axis 10 direction
?ﬁé&paﬂﬁ the pre-placemen standby
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paral | elPT¥ tHR b%%rd_@ﬁhv
positions located along the respective conveyance paths:
placement conveyance units that -are located adjacently on
downstream sides of the pre-placement conveYance units, for
positioning the boards at thé placement positions and;
10 post-placement conveyance units that-are located adjacently
on downstream sides of the placement conveyanée uﬁits, for
positioning the boards in the post-placement standby

positions, and

at least one of the recognition devices 1is
15 provided with a two-dimensional camera that 1is located
adjacent to the placement positicn and arranged :in. a

vicinity of a center portion of the component feeding

1

device, for taking in a two-dimensional image of the

component.

20 According to a fifth aspect of the present
invention, there is provided a component mounting apparatﬁs
as defined in the third or fourth aspect, wherein

the placement heads are each provided with a
component holding member for holding the component fed by

25 the component feeding device, and



perpendicular to the Y-axis direction in the Y-axis novable wunit, an
X-axis rotation drive device for forwardly and reversely rotating the
X-axis ball.screw shaft, and an X- axis novable unit thab Qctobed286G6e or
retreat in the X-axis 15 direction while being nmeshed with the X-axis bal
screw shaft. According to a sixth aspect of the present invention, there
is provided a conponent nounting apparatus as defined in any one of the
first through fifth aspects, 20 wherein the conponent nounting work area is
divided into two parts of the first conponent nounting work area and the
second conmponent nmounting work area which do not overlap each other.

According to a sevepdh ?P&Eémé’ﬁtt he,Ieseftivdd Ivamdon athered s,
provi ded a conmponent nounti ng apparatus 6 October 2006 11 as defined in

first..th 1..Si t f LSi
any one g&ow%ea' mtﬁ I oygh, sixd hyﬁ%i?f:? Ba11l tyél rstgfgggééei?%ee%gat ass

conveyantceé unit, ch Ts” "arranged between the

h ' . ing. hat is 5
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not subj d"to the mounting oper _
Fecond, TRUILIGUY! o SECOLE! 40 AL INLY psgeSt oL LR BISSRIL e
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‘arrangeda}lgflsm%;ﬂe screw shafts in synchronism, a Y-axis movable
unit that can advance or retreat in the Y-axis direction
while being meshed with the pair of Y¥axis ball screw
shafts, an X-axis ball screw shaft extended in an X-axis
-}0- direction _parallel = to the  board conveyance path
perpendicﬁla£ to the Y-axis direction in the Y-axis movable
unit, an X-axis rotation drive device for forwardly and
reversely rotating the X-axis ball screw shaft, and an X-
axis movable unit that can advance or retreat in the X-axis
15 | direction while being meshed with the X-axis ball screw
shaft.
According to a sixth aspect of the present
invention, there is provided a component mounting apparatus
as defined in any one of the first through fifth aspects,
20 wherein the component mounting work area is divided into
two parts of the first component mounting work area and the
second component mounting work area which do not coverlap
each other. |

According to a seventh aspect o©f the present

25 invention, there is provided a component mounting apparatus



upper bypass conveyance unit.

mount i ng.appar at us

aspect s,
whil e being turned at a phase angle of 180 degrees

wherein the second board is | oaded into the second nounting

20 as defined in apy one of the first through ninth

According to a ninth aspect of the present

invention, there is provided a conponent nounting apparatus 15 as defined
in the seventh aspect, wherein the bypass conveyance uni € P&toberglP8ed of
two bypass conveyance units arranged parallel to each other. According to
a 10th aspect of the present invention, there is provided a conponent

unit

Wi th respect to the

first board | oaded into the first nmounting unit, and the second board is

unl oaded

phase 6
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mounting unit and the second mounting unit.

According to an eighth aspect o¢f the present
invention, there is provided a component mounting apparatus
as defined in the seventh aspect, wherein the bypass
conveyance unit is comprised of an upper bypass conveyance
unit and a lower bypass conveyance unit arranged below the
upper-bypass conveyance unit.

According to a ninth aspect of the present
invention, there is provided a component mounting apparatus
as defined in the seventh aspect, wherein the bypass
conveyance unit is comprised of two bypass conveyance units
arranged parallel to each other.

According to a 10th aspect of the present
invention, there is provided a component mounting apparatus
as defined in any one of the first through ninth aspects,
wherein the second board 1s loaded into the secbnd mounting
unit while being turned at a phase angle of 180 degrees
with respect to the first board loaded into the £first
mounting unit, and the second board is unloaded from the

second mounting unit while being further turned at a phass



invention, there is provided a conponent nounting apparatus as defined in
any one of the first through 11th aspects, 15 wherein the placenent heads
are each provided with a plurality of conponent hol di ng6&radiobes 2006
hol di ng the conponents fed by the conponent feeding devices that have a
plurality of conmponent feeding units, and a direction in which the
plurality of conmponent hol di ng nenbersiare 20 arranged and a direction in
which the plurality of conponent feeding units of the conponent feeding
devices are arranged are extended in an identical direction. According to
a 13th aspect of the present invention, there is provided a conponent

nount i NgaARPAr akuss 02888 edaf WARH LA IFBHLNE I tthee féddsdnd hheughiddt h
aspects, 6 Cctober 2006~ 13 wherein the placenent heads are each provided
with a ﬁﬁyfglity of conponent hol ding nenbers for holding the conponents
fed by the conponent feeding devices that each have a plurality of

conponent feedi ng HEEB?di#Qe EburﬁhitiJ%thF%%%EQne@f'“H&BngnP§§Q§£S and

the plurality of conponen feeding units o he conponent feeding devices
o, o RO B AL YRS B0t AL ALY sl namons s g be
Plus el L oheEERENgal g 00 ETRLS. L bASERL g8 hopRl tbaseect of
execut | nth &1L Sty TEUNLLNG, QRELAYPROIPTr Rl R LAY & 148k oard
into the second mounting unit in phase with the first board
and a reverse mode in which the second board is lcaded into
the second mounting unit while being turned at a phase angle
' 10 of 180 degrees with respect to the first board are
selective.ly lised. |
According to a 12th aspect of the present
- invention, there is provided a component mounting apparatus
as defined in any one of the first through 1llth aspects,

15 wherein the placement heads are each provided with a
plurality of component holding members for holding the
components fed by the component feeding devices that have a
plurality of component feeding units, and a direction in
which the plurality of component holding members are

20 arranged and a direction in which the plurality of component
feeding units of the component feeding devices are arranged
are extended in an identical direction.

According to a 13th aspect of the present

invention, there is provided a compeonent mounting apparatus

25 as defined in any one of the first through 12th aspects,



be placed in a first placenent position via a first pre- 15 pl acenent
standby position |located along a first conveyance path in a first conponent
mounting work area out of the first conponent mpunting &dP&oheegd08hd’ a
second conmponent nounting work area that are two parts obtained by
dividing a conmponent nmounting work area and do not overlap each 20 other;
hol ding a conponent fed froma first cbBponent feeding device by neans of
a first placenent head; recognizing the conponent held by the first

pl acenent head by neans of a first recognition device; 25 placing the
conponent recogni zed on basis of a 6 Cctober 2006 14 recognition result on

the firsyhbsaid | oeat efl abeihbatfihsidspl acenestchosptrboidey medns ok the
first placenment head; wunloading the first board |ocated in the first

pl acement 1 pesi 19N dOWaidhpbridrist HAHIY agem@alrsst @adby holdpesi t kRe and
hol di ng the board after ending the conponents placing; and holding a

second bogfdh oMb eBga KPNERACHomisy et Pea Pl AC@d deRridesecoil pkaggnent

position via a second pre- placenent standby position |ocated along a

second Cl?ﬁlﬂ)’@yéz%?u¥glﬁﬁgh JH fé&af&akeﬁ{ ORbelihgqf h&%ttsgonmeé/aﬁ@eraawyi nsi de

the second conponent unting work area and a second mounting operation
PP i N TR L ol SRR AR 59" EShpot 860 10
feeding units of the component feeding devices are arranged
at equal intervals, and a plurality of components caﬁ be
coliectively held in the plurality of component feeding
units by the plurality of compoﬁent holding members.

10 According to a 14th aspect of ;he p;esgqt
invention, there 1is provided a component mdunting method
for executing a first mounting operation comprising of:

holding a first board on which a component is to
be placed in a first placement position wvia a first pre-

15 placement standby position located along a first conveyance
path in a first component mounting work area out of the
first component mounting work area and a second component
mounting work area that are two parts obtained by dividing
a component mounting work area and deo not overlap ealch

20 other; |
holding a component fed from a first component

feeding device by means of a first placement head;
recognizing the component held by the ‘first

placement head by means of a first recognition device;

25 placing the component recognized on basis of a



15 recogni zi ng the conponent held by the second placenent head by neans of
a second recognition device; placing the conponent recogni zed on basis of
a recognition result on the second board | ocated in the &cQolober gDBGenent
position by neans of the second placenent head; 20 and unl oadi ng the
second board |l ocated in the second placenent position toward a second

post - pl acenent standby position and hgokding the board after ending the
conponent _placing, and 25 the nethod being able to i ndependently
perform ng 6 October 2006 15 the |oading and unl oading of the first board
and the | oading and unloading of the second board. According to a 15th

aspect OEeagsﬁgi;féﬁnkesh@%e@do e LRSESET BoRRAYVI 1484 3£ O[RORRRL AYBUALI NG

nmet hod as Ined in the 14th aspect, wherein the first nounting

oper at | Oglge?&g&ggtgggs?eeo U0t h0ga008: RO AL, bIdEBRIMRMELYgper T of Ted.

- Accordin 0 : aspec e present Tnvent ere I's provided a
component mount | ng, ek 194as 00" ssxseutiand Gl pun g ppeation
BRI B s AR R s b e
worg ared obt: & hathedfY ERIPRRENY PHILL NEAWRLY AR 20 8n8gEond
placing; and
holding a second board on which a component is to
be placed in a second placement position via a second pre-
placement standby position located along a second conveyanée
10 path different from the first conveyance path inside the
second component mounting wofk area and
a second'mounting cperation comprising of:
holding a component fed from a second component
feeding device by means of a second placement head:;
15 recognizing the component held by the seceond
placement head by means of a second recogniticn device;
placing the component recognized on basis of a
recognition result on the second board lecated in the second
placement position by means of the second placement head;
20 and
unloading the secend board located in the second
placement position toward a second post-placement standby

position and holding the board after ending the component

‘placing, and

25 the method being able to independently performing



conponent nounting work area that are two parts obtained by dividing a
conponent nounting work area and do not overlap each other; hoIding a
conponent fed froma first conmponent 20 feeding device &¥6i9§ea2PA6a
vicinity of the first placenent position; recognizing the held conponent
by neans of a first recognition device arranged in a vicinity of the first
pl acenent position; 25 placing the conp®dnent recognized on basis of a 6

Oct ober 2006 16 recognition result, on the first board located in the
first placenent position; unloading the first board | ocated in the first
pl acenent position toward a first post-placenment standby 5 position from

the fir '%&?ﬁé@ﬁ@ PRSI th 0P2d g her | tReari bbesbogpaveyantrepabhdang
hoIdingS%ﬁg oard after %ndi%g the conponent placing; and hol ding a second

board o i o) i ed in a second placenent position
LA d&%%&gg@pﬁnﬁhé Ssd@nd&dd a8

via a secon cenent standby position along a |linear second
conveyance path(ﬂi&gggagnéroqbth%1ﬁf§%hcoggggg@ceogatQﬂgwiggegggt.éecond
ar

conmponent nounting Wor a and a second nouhting operation ‘conprising of:

P BB R YA RIS Mootk adenbscodr angec
5 defined in the 14th aspect, wherein the first mounting
operation and the second mounting Qperation are
independently performed.

According to a 16th aspect of the present
invention, there 1is provided‘ax component mounting method

10 for executing a first mounting pperatiqn compris;ng of:
holding a first board on which a cﬁmponent is to
be placed in a first placement position via a first pre-
placement standby position located along a linear first
conveyance path in a first component mounting work area out
15 of the first component mounting work area and a second
component mounting work area that are two parts obtained by

dividing a component mounting work area and do not overlap

each other;

holding a component fed from a first component

20 feeding device arranged in a vicinity of the first placement
position;

recognizing the held component by means of a first

recognition device arranged in a vicinity of the £first

placement position;

25 placing the component recognized on basis of a



recogni zing the held conponent by neans of a second recognition device
arranged in a vicinity of the second placenent position; 20 placing the
conponent recogni zed on basis of a recognition result, &fO¢tobes@88hd board
| ocated in the second placenment position; and unl oading the second board
| ocated in the second placenment position toward a second post-pl acenent
standby 25 position fromthe second pll&cenent position along the linear 6
Oct ober 2006 17 second conveyance path and hol ding the board after ending
t he conponent placing. According to a 17th aspect of the present

invention, there is provided a conponent nounting nmethod as 5 defined in
any one ebcbhailibh thzough b6t hkmspeciss wherei Dotheegoppondat fmyd i ng
work area is divided into two equal parts of the first conmponent nounting

wor k areg) sapg-hRepgggengneonponent nounting work area that do not overlap
each other. 10 According to an 18th aspect of the present invention, there

I's provided a conp nting wethed wsardeflidietdan any wane ofirkhe 14th
t hrough 17th aspec?@?ggagggein a board that 1s not subjected to theLfirst

mount | Ngy;9Rghaht LAY {d1e $8GARG MRUNELAG. OPRIAUAN iR SkAnRRES 15

t hr ough ypass caonveyance unit arranged first conveyance

path and,Lhe, 5660 GOMVEYANGERA P12 AGHEAET Pbi%iRnl Ok AHRECL 1RkaLNE

pr eSent 7
first conveyance path and holding the board after ending the

component placing; and
holding a second board on which a component is to
be placed in a second placement position via a second pre-
10 placement standby position along a linear second.conveyance
path diffefent from the first conveyance path 1inside the
second component mounting work area and
a second mounting operation comprising of:
holding a component fed from a second component
15 feeding- device arranged in a vicinity of the second -
placement position;
recognizing the held ccmponent by means of a
second recognition Aevice arranged in ‘a vicinity of the

second placement position;

20 placing the component recognized on basis of a

recognition result, on the second board located in the

second placement position; and

unloading the seccond board located in the second
placement position toward a second post-placement standby

25 position from the second placement position along the linear



invention, there is provided a conponent nounting nmethod as defined
one of the 14t h through 18th aspects, 20 wherein the second nDuntlng
operation is performed by turning the second board at a®fRelobenggp

degr ees

nounting operation. 6 Cctober 2006 18 According to a 20th aspect of

pr esent
defi ned
node in

oper at i

per f or med oy T %“t

respect
are sel
there i

t th f t b d ted th t t

cctivel y U %co% A PR 1 6 a 216t SRBEET of SFhe Wres R Fhbent 1 on.

S prOV|ded onent nmounti,ng nmet hod deflned in one of the
Lth ¢ hrGIG SOty Sers oS HHEPSRRY nBRPRELoPOEe Y T

pl urali
ar @ hel
heads,
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10

15

20

25

invention, there is provided a conponent nounting nmethod as

in any one of the 14th through 18th aspects, wherein an in-phase

' t | n 89%05t%£30@£19 h
perforne CF%Qbh§§g§m§$ﬁg?ngﬂﬂ%ﬁr%?ébggtéﬁ%ggjecte%ggg the first n%u%ting
n and a reve ng%g in which the second nounting operation is
%econd board at a phase angle of 180 degrees with

ty of 15 conponent feeding units conponent .feedi n deV|ces
dedyi el diral ARY oPnEOnﬂgneh?ehottgt%gM gféttl'h Sirent

the plurality of conponents can be concurrently coll ectlvehy hel d

phergin ythe COMPORERT mounting work area is “divided int

two equal parts of the first'component mounting work area
and the second component mounting work area that do not
overlap each other.

According to an 18th aspect of the present
invention, there is provided a component mounting method as
defined in any one of the 14th through 17th aspects,
wherein a board that is not subjected to the first mounting
operation and the second mounting operation is made to pass
through a bypass conveyance unit arranged between the first
convevance path and the second conveyance path.

According to a 19th aspect of the present
invention, there is provided a component mounting method as
defined in any one of the 14th through 18th aspects,
wherein the second mounting operation is performed by
turning the second board at a phase angle of 180 degrees
with respect to the first board subjected to the first
mounting operation, and the second board is unloadea while
being further rotated at a phase angle of 180 degrees when

unlcaded after performing the second mounting operation.

in any

of 180

with respect to the first board subjected to the first nounting
operation, and the second board is unloaded while being further rotated at

a phase angl e of 180 degrees when 25 upyoaded after performng the second
t he



hol di ng nmenbers in the plurality of conponent feeding units. 20 According
to a 22nd aspect of the present invention, there is provided a conponent
nounting apparatus conprising: a first nounting unit, whi@gtobergP8gi ded
with a first loader that is arranged in a first conponent nounting 25
work area out of the first conponent nounting work area and 6 October 2006
19 a second conponent nounting work aré8 that are two parts obtained by

di vidi ng a conponent nounting work area and do not overlap each other, for
positioning and holding a first board on which a conponent is to be placed
inafirst pre 5 placenent standby position |ocated along a first ‘ '
conveyance path iAstdedtiheg fitst zonPbhknt aspent ngefor khar e@res ot st
board conveying and holding unit for positioning and holding the board in
a first phaeeoesh, pPeRkEkOd sWoetaritdeal DHaambdrseiconreyedibgynadhbke afsi r st
pre-pl acenent standby 10 position in a conveyance direction, and a. first

unl caderqeaf0RreQ0Sid i U o e diche t hethoatHrboga flBsh pasbecpkacenent
st andby position where the board is conveyed beyond the first placenent

positionghd-£he convenansas4li nesdd onn Whgrielhn aheongeagent t haunitsnked from
a first 15 conponent feeding device and held by a first placenent head is

Plaged Qfpdii fdd e DO &4l Aok Pa L D1e $is séribacenPPhas@OGh thoRaeby
pl acenent head; a second nounting unit, which is
provi deds Midh 13, S@congs ORLST thhahel Fi36kangrthdihd Nep&enoish campogent
reverse mode in which the second mounting operation is
performed by turning the second poard at a phase angle of
180 degrees with respect to the first board subjected to the
10 first mounting ope?a;ion are selectively used.
| A&cording to ar 21st aspect of the present
invention, there is provided a component mounting method as
defined in any one of the 14th through 20th aspects,
wherein, when the components fed from a plurality of

15 component feeding units of the component feeding devices.
are held by a plurality of component holding members of the
placement heads, the plurality of components can be
concurrently collectively held by the plurality of component
holding members in the plurality of compeonent feeding units.

20 According to &a 22nd aspect o¢f the present
invention, there is provided a component mounting apparatus
comprising:

a first mounting unit, which is provided with a

first loader that is arranged in a first component mounting

25 work area out of the first component meocunting work area and



20 nounting work area, for positioning and holding. a first board on which
a conponent is to be placed in a second pre- placenent standby position
| ocated al ong a second conveyance path different from t BE¢tPP8E28@Fveyance

path inside the second conmponent nmounting work area, a second 25 board
conveying and holding unit for positioning and 6 October 2006 20 hol di ng
the board in a second pl acenent positiam where the board is conveyed
beyond t he second pre-placenent standby position in the conveyance
direction, and a second unl oader for positioning and hol ding the board in
a second post 5 placenent standby position where the board is conveyed

beyond t be sseaond pAceRBnL RARIHION T Dobhe Laweyagee .. egb] hzher el n

a conponent t IS roma second conponent feeding device an

oo BLASRR Ty M P acet it pecaRd oaid LosaLedat e

second 1 acénment positro

ti ’ it I i . b i I the first
oader obSE h EEbBRASPaARE gt Got! SR Devi g (PG FRLEFRG' B deerte or
absence .of qdboard Ln. the first |oader, thg first %pard 1 .cone i.ng_ and
hol di ng XA?Ed PRe"BEEBNG ICFRSIETENG-T hE° PEeLAFHodrt T ohtEyFngt&nd
hol di it; d trol ti f ti trol t hat , ith
i ghest BIYRITTAE pf FORAPY BPILRIPD 4OSAIES A ch Tio S bosPRVERREES | n

both either |oader and the board conve in% 20 .and holdiqg unit succeeding
the | oad@tpnlpskis pegflirst component mounting work area, a first

board conveying and holding unit for positioning and
holding the board in a first placement position where the
bdard 1s conveyed beyond thé first pre-placemenit standby
10 position in a conveyance direction, and a first unloader
for positioning and holding the board le‘a first post-
rlacement standby position where the board 1is conveyed
beyond the first placement position 1in the conveyance
direction, wherein a component that is fed from a first
15 component feeding device and held by a first placement head
is placed on the first board located in the first placement
position, by means of the first placement head;
a second mounting unit, which is provided with a
second loader that is arranged in the second component
20 mounting work area, for positioning and holding a first
board on which a component is to be placed in a second pre-
placement standby position located along a second
conveyance path different from the first conveyanée path

inside the second component mounting work area, a second

25 board conveying and holding unit for positioning and




detection signal fromthe detection device, a board is fed to the |oader
rel evant to the highest order of priority by the connective conveyance
unit, and-a board is |oaded by the connective conveyanc®& Qelober 2006 a

| oader with no board 25 in a state in which no board exists in the first

| oader or 6 COctober 2006 21 the second | oader according to a next order of
priority. According to a 23rd aspect @0 the present invention, there is
provi ded a conponent nounting apparatus as defined in the 22nd aspect,
further conprising a bypass 5 conveyance unit, which is roughly parallel to
a first nmounting conveyance path conprised of the first |oader, the first

board comnyewiRg &k hob£EN0i Nkt sedthd el dddrsdnt Upboadebnanther segpnd
nmounting conveyance path conprised of the second | oader, the second board

conveyi ng,ang hal dc':@xgvé? cHNideyAnd the $RCERE Untoagex-andnar ranged

‘independent |y, of I rst nDuntlng conveyance path and the secon

mount | N9, GQRY Y ANGE v @%”ebxg;;bgyl ey e ééwl&%t eghion devihed fuiheldetects

presence - or absence o ypass conveyance 15 unit and

uherein ieb, SEANIIRY bad oadaboarddy gsaps of; [B° SOMRREt iR

conveyance u er W oard or the bypass convéeyance unit
O b %%%b&peg%gfgoﬁse@rg%% SHE Bt ne | FEbghor
or der Ofbg%%' t1¥lr1éjndseerc:cg:nci'lt r];3 acOJmetn £ Co%tlrtc.{lon S§¢! ' 2fe conveyance
direction, wherein a component that is fed from a second -
component feeding device and held by a second placement
head is placed on the second board iocated in the second
‘10 placement posi?ioq,_by means of the second placement head;
| é connective convevance unit for loading a board
into either the first loader or the second loader;
detection devices for detecting presence or
absence of a board in the Ffirst loader, the first board
15 conveying and holding unit, the second loader, and the.
second board conveying and holding unit; and
a control section for executing control so that,
with highest order of priority given to a state in which no
board exists in both either locader and the board conveying
20 and holding unit succeeding the lﬁader on basis of &
detection signal from the detection device, a board is fed
to the loader relevant to the highest order of priority by
the connective-conveyance unit, and a board is lcoaded by
the connective conveyance unit intc a loader with no board

25 in a state in which no board exists in the first loader or



According to a 24th aspect of the present invention, there is provided a

conponent nounting system conprising: 25 the conponent nnuntlng appar at us
defined in the 6 October 2006 22 23rd aspect: and a confdeRPengdrli ng
apparatus which has a third nounting unit for placing a conponent that is
fed froma third conponent feeding device and held by a third 5 pl acenent
head on a third board that is fed from#ihe bypass conveyance unit and
positioned and held in the third placenent position, by nmeans of the third
pl acement head, wherein the detection device further detects presence or
absence of a board in the third placenent 10 position in addition to the

bypass cqueyancs, d&nd, Lhe. gontr se utes cant so that:
with a highest or e prl%%?t§ gﬁ eﬁgto g%%ﬁeogéggf%ieFXQ%%ﬁﬁ%ﬁlno board
exists in both eit I nvey -and, hol di_n it
succeeding the |oa er or a‘itg? g %%%h ckné% oar ex%ng i t he

cbcond- hEgNEET Sy adesr Bi‘r’. S gl T otraeealner el plorataroste
detectlon sigl Oﬂlt e ti_on devi ce, board is.fed to the | oader
rel evant Fodtﬁénﬁlgﬁeéﬁgb g n@faﬁPFS%rtyuﬁf tHIROhFERY | §eP¥BATEyance
un |g a board is fed to t ass conveyance unit_rel evant to _the
second- hFgH&s¥2BFGer *P bF - prVB?ggy BRI HHY ¥ o PRufebdelor d& 6f PEFdEity;
and, in mounting conveyance path comprised of the first loader, the
first board conveying and holding unit, and the first
unloader and a second mounting conveyance path comprised of
the second loader, the secona board conveying and ho;ding
i0 unit, and the second unloader and arranged independently of
the first mounting convevance path and the eecond mounting
cenveyance path, and
wherein the detection device further detects
presence or absence of a board in the bypass conveyance
15 . unit and wherein it is controlled to lcad a board by means
of the connective conveyance unit inteo a loader with no
board or the bypass conveyance unit with no board in a
state in which no board exists in the first loader or the
second loader or the bypass conveyance unit following the
20 highest order of priority under controcl of the control
section.
According to a 24th aspect of the present
invention, there is provided a component mounting system
comprising:

25 the component mounting apparatus defined in the



a state in which no board exists in the first | oader or the second | oader

~ or the bypass conveyance unit, a board is 25 |oaded into the | oader with no
board or the bypass 6 Cctober 2006 23 conveyance unit wbt@clebenddPd by t he
connective conveyance unit according to a next order of priority.
According to a 25th aspect of the present invention, there is provided a
conponent nounting system 5 conprisings a first nmounting unit, which is
provided with a first loader that is arranged in a first conponent
nounting work area out of the first conponent nounting work area and- a
second conmponent nmounting work area that are two parts 10 obtai ned by
dividingogn upstream: side conponent mounting work area and do not overl ap
each ot hé Fdfgﬁpﬁﬁé”tfgh ng and holding a first board on which a conmponent

is to be placed in a first pre-placenent standby position_|ocated along a
first conveyance p&t HFITR? ?h@gFPFéchgﬁﬁgﬁéﬁ%xﬁéﬁ$b t?ﬁﬁ Ror J&Fga, a
first board conveying and holding unit for positjonjng an ol.di ng the
board i nPQURFLEE Hﬂ%ﬁe%@ﬁtHﬁﬁﬁéthﬁwﬁQPQQHﬁ?QKé§@ igscdﬂvgyéﬁoﬁefbnd the .
first pre-placenent standby position . in a conveyance  direction, and a

first unFBager F@@H&ﬂﬁQ§cwﬁ$ﬁgéﬁ@ heeUERE 267he okt d Ph adfi &g rd

post - pl acenent standby position where the board is _conveyed beyond the
first plaéeseRenpobeeidoRn ign HHE E ARASFAIER di FectF@niTHRekBENPEPEEFpOnent

that is fed froma first conponent feeding device_and held by a
conveyance unit and positioned and held in the third

placement position, by‘means of the third placement head,
wherein the detection device further detects
presence or absence of a Dboard in the third placement
10 .positiqn_ip addition to the bypass conveyance unit, and
the control section executes control so that:
with a highest order of priocrity jiven to either a state in
which no board exists in both either loader and the board
conveying and holding unit succeeding the loader or.a state
15 in which no board exists in both the bypass conveyance unit
and the third placement position and with a second-highest
order of priority given fo the other on basis of a
detection signal from the detection device, a board is fed
to the loader relevant to the highest crder of priority by
20 the connective conveyance unit, a board is fed to the
bypass conveyance unit relevant to the second-highest order
of priority according to a next order of priority; and, in
a state in which no board exists in the first loader or the
second loader or the bypass conveyance unit, a board is

25 loaded into the 1loader with no board or the bypass



first placement head is placed on the first board |ocated 25 in the first
pl acenment position, by neans of the first 6 October 2006 24 pl acenent

head;

a second nounting unit, which is provided with a $&ddctoberda@er t hat

is arranged in the second conponent nounting work area, for positioning

and holding a first 5 board on which a conponent

is to be placed in a

second pre- placenent standby position23ocated along a second conveyance

path different fromthe first conveyance path

nounting work area, a second board conveying and holding unit for
positioning and 10 holding the board in a second placenent position where

t he

t he conveyance direction, and a second unl oader for positioning and
hol di ng thetbeardrdiny secentqastorddAceneptistangby position where the
board is conveyed 15 beyond the second pl acenent position in the conveyance

direction, wherei nA@mmeﬁenttd hai isstad fdsyma Se&pndthgoﬁgeg%%gtf eedi ng
on

devi ce and held by a secon

| ocat ed iAvER€isaGONKhePd 2G8MBANELPASEd T @N, cbYpBRERA e mec
head; 20 a bypass?conveyance uni?, whi ch i% r%ug%l$ Q%Eralrgf ?0

pl acenent head is placed on the Sec

nmougtin e path conprised of the first |oader, the first b
9c&£ﬁ¥§¥§ﬂg.

conveyi ng and hol

ing unit, and the first unloader and a second nmou

conveyance path cogprd;sed foddie; $ECORL! 038R e 1D B85908ed with =

10

15

20

25

first loader that is arranged in a first component mounting
work area out of the first component mounting work area and

a second component mounting work aresa that are two parts

i nside the second conponent

boardnive vaoreeyadi beydnd hbebseeandiprehpl aoaneatisbagdkireRosddion in

boar d

Qgtg acenent
a

irst
oard
nting

obtained by dividing an upstream-side component mounting

work area and do not overlapreach other, for-positioning
and holding a first board on which a component is to be
placed in a first pre-placement standby position located
along a first conveyance path inside the first component
mounting work area, a first board conveying and holding

unit for positioning and holding the board in a first

Vplacement position where the board is conveyed beyond the

first pre-placement standby position in a convevance
direction, and a first unloader for positioning and holding
the board in a first post-placement standby position where
the board 1s conveyed beyond the first placement position
in the conveyance direction, wherein a component that is
fed from a first component feeding device and heid by a
first placement head is placed on the first board located

in the first placement position, by means of the first



25 board conveying and hol ding unit, and the second unl oader 6 COctober 2006

25 and arranged i ndependently of the first nounting conveyance gath and
the second nounting conveyance path; an upstreamside cofrféetobeel006veyance

unit for loading a board into any one of the first |oader, the 5 second
| oader and the bypass conveyance unit; an upstreamside detection device
for detecting presence or absence of &%oard in the first | oader, the
first board conveying and hol ding unit, the second |oader, the second
board conveying and holding unit, and the bypass 10 conveyance unit; a
third nounting unit, which is provided with a third | oader that is

arranged pleceddntt cheodponent nounting work area out of the third
conmponent nounting work area and a fourth conponent nounting. work area

that are two parts al5s&béad nedubyidyVvidiing avidiownsts egrd el dedcypanent
mounting work area and do not overlap each other, for positioning and

hol di ng &dddnd beandrontybi ch 4 genpenRed s tehde sdlAred domprdid d
pre-pl acenent standby position |ocated along a third conveyance path

i nsi de t heiiting COAPRNGMU20 FRUNtING: MO5K: A ean® hbiLdnboal d ganveyi ng
and holding wunit for positioning and holding the board in“a thir

h
p|a@e”9nboagﬁibho%hb e E%%§3HEH{if%CQ9W§¥%919§¥9nﬂnFgesegﬁbﬁgpfﬁrrd

pre-pl acenent standby position in a conveyance direction,

uni oader of gr AR | 0013gaBpd Mokl A5 theehagsd A1y N b Paskophacerent

conveyance path different from the first conveyance path

-inside the second compoﬁent mounting work area, a second

.board conveying and holding unit for positioning and

- 10 ‘_holding ;he bgarq'in a second placement position where the

.boardAis &onveyed beyohdrthe second pre-placement standby

pesition in the conveyance direction, and a second unloader

Ior positioning and holding the beoard in a second post-

placement standby position where the board is conveyed

15 beyond the second placement position in the convevance

direction, wherein a component that is fed from a2 sescond

component feeding device and held by a second placement

head is placed on the second board located in the second
placement positicn, by means of the second placement head;

20 a Dbypass conveyance unit, which is rodghly

rarallel to a first mounting conveyance path comprised of

the £first loader, the Zfirst board conveying and holding

unit, and the first unloader and a second mounting

conveyance path comprised of the second loader, the second

25 beoard conveying and holding unit, and the second unloader




26 6 Cctober 2006 the board is conveyed beyond the third placenent
position in the conveyance direction, wherein a conponent that is fed
froma third conponent feeding device and hel d. by a thi 6d0gtobeeg886é head
is placed on the third board |located 5 in the third placenment position, by
means of the third placenent head; a fourth nmounting unit, which is
provided with a fourth | oader that is2arranged in the fourth conponent
nmounting work area, for positioning and holding a third 10 board on which a
conponent is to be placed in a fourth pre- placenent standby position

| ocated along a fourth conveyance path different fromthe third conveyance
path i nshdeathantedr ihdepaparentl ynuMtinyg HHork: aneant anfovbhbevhaaed
conveying and holding unit for positioning and 15 holding the board in a

fourth phaegnenl pasi kkeBnwhepenitiey keantkiah&onpyeyied beyond the fourth
pre-pl acenent standby position in the conveyance direction, and a fourth

unl oader for posi gjORiK¥G rah - g Nngohhechedied ddnde{anEEh oSt - rpl-acenent
st andby position where the board is conveyed 20 beyond the fourth pl acenent

posi tiomdiuife Gonyewanceindhr ealj ObnathgEeithe FaMANenkakRat igyded from
a fourth conponent feeding device and held by a fourth placenent head is

Teans of e ot Tl SRansAr REBAS S2Eoh abancer SIm i de. connective |
conveyance unit foénGuQétt%%En-zsqqg gcztection device for detecting
presence or absence of a board in the first loader, the
first board conveying énd holding unit, the second loader,
the second board conveying aﬁd holding ﬁnit, and the bypass
10 conveyance unit; |
a2 third mounting unit, which is.proﬁided with a
third loader that is arranged in a third component mounting
work area out of the third component mounting work area and

a fourth component mounting work area that are two parts

15 obtained by dividing .a downstream-side component mounting

U}

work area and do not overlap each other, for positioning
and holding a third board on which a component is to be
placed in a third pre-placement standby position located
along a third conveyance path inside the third component

20 mounting work area, a third board conveying and holding
unit for positioning and holding the board in a third.
placement position where the board is conveyed beyond the
third pre-placement standby position in a cdnveyance

direction, and a third unloader for positioning and holding

25 the board in a third post~placement standby position whare



unl oadi ng the board fromany one of the first unloader, the second
unl oader, and the bypass conveyance unit and | oading a board into either
one of the third | oader and the fourth |oader; 5 a downét@etabves2006

detection device for detecting

and holding unit, and the bypass conveyance 10 unit; an upstreamside

control

priority given to

bypass

conveyi
unit an
of dete
downstr
to the

and5 in
second

2006 n
connect

- 10

. section for executing control so that, wth highest order of

CORVEYRNCE b rankRe diftddb i, f aHetrbihoadetompotehhe tivardis

ng and holding unit succeeding the |oader or the bypass conveyance
droii tédnhes nes ,Qf debmPbnBht Orfidat idiy eAetr@ckheird hRel dorb@0abasi s

ction signals fromthe upstreamsi de detection device and the

e §&d§1%5ﬁ%&ﬂt0mé’£d i €8, p2aBeA &by Sthieent edt dadepsagegor di ng
priority by the upstream side connective conveyance unit,

oraer o

£ S etfggr)ﬁhiﬁfaegméﬂ@r &£ 15ich | Npihendihist doadel ornibe 25
| oader or eb 2

Xi. 0 Lority, a board is |oaded by the upstream side
%g%%ﬂgégg%%%&ﬁnit into the | oader with no ~

a fourth mounting unit, which is provided with a

- fourth loader that i1s arranged in the Zfourth component
mounting work area, for positioning and holding a third

board on which a component is to be placed in a fourth pre-

. placement standby position located along a fourth

15

20

25

'conveyance ‘path different from the third conveyance path

inside the fourth component mounting work area, a fourth
board conveying and holding unit for positioning and
holding the board in a fourth placement position where the
board is conveyed beyond the fourth pre-placement standby
position in the conveyance direction, and a fourth unloader
for positioning and holding the board in a fourth post-
placement standby position where the board is conveyed
beyond the £fourth placement position in the conveyance
direction, wherein a component that is fed from a fourth
component feeding device and held by a fourth placement
head is placed on the fourth board located in the fourth
placement position, by means of the fourth placement head;

a downstream-side connective conveyance unit for

t he presence or absence of a board in the
first loader, the second unloader, the third unloader, the third board
conveying and holding unit, the fourth2koader, the fourth board conveying

either a state in which no board exists in both either

one of the fHosstd angl seeoagekHoaterendnthé hehiaar ¢ leoraresyn ing pasd tiSrhol di ng

unit succeeding the loader or a state in which no board exists in both the

passS conveyance unit according to a 28 6 Cctober



board or the bypass conveyance unit; and a downstreamside control section

for executing 5 control so that, wth highest order of priority given to a
state in which no board exists in both either -one of theb @¢lober28a86fourth

| oaders and the board conveying and holding unit succeeding the | oader on
basis of detection signal fromthe downstreamsi de detection device, a
board 10 is fed to the | oader relevant 2ffo. the hi ghest order of priority
by the downstream si de connective conveyance unit, and, in a state in

whi ch no board exists in the third |oader or the fourth | oader according
to a next order of priority, a board is | oaded by the downstreamside 15
connect i Mpleadyeyante Waard rixont st catero v the nbibsardnloadd rexétet i ng
control so that, with the highest order of priority given to a state in

whi ch a beasfdexnsbadetr,bend teid hepd padesneaghride boat dasanyewdiggand
hol ding unit |ocated on an upstream side of the unloader, a board is 20

unl oaded; f @AY Hhe ni4dl Radeler by adt tRet ke ikidghesideor dgid othe PEbAELHY
toward the downstream si de connective conveyance wunit, and, in a state in
which a pogkgd-exists in the first unloader or the second unloader or the
bypass conveyance wunit according to a next order of priority, the board is

25 ginl oaded from t he suphaaden Wi he. boar foRr dbhechyRass SoLEtebey 2006
29 conveyance unit wth the board toward the downstream side connective
conveyangg. Ykl ACLOLHI DEsLACE 480 a3Red i e AntieMoader, the
- second unloader, the third unlecader, the third board
conveying and holding unit, the fourth loader, the fourth
board conveying and heolding ﬁnit, and the bypass conveyance
10 unit; |

an upstream-side control. sectioh f&r executing
control so that, with highest order of priority given to

either a state in which no becard exists in both either one

of the first and second loaders and the board conveying and

15 helding unit succeeding the loader or a state in which no
board exists in both the bypass conveyance unit, the third

or fourth loader, and the board conveying and holding unit
succeeding the lcader or the b&pass conveyance unit and
with the next order of priority given to the other, on
20 basis of detection signals from the upstream-side detection
device and the downstream-side detection device, a board is
fed to the loaders according to the order of priority by
the upstream-side connective conveyance unit, aﬁd, in a
state in which no board exists in the first loader or the

25 second loader or the bypass conveyance unit according to a



invention, there is provided a conponent nounting systemas 5 defin
the 25th aspect, further conprising a second bypass conveyance unit,
is roughly parallel to a third nounting conveyance pat h6ddectpbes2a06

third

| oader,

unl oader and arranged

and the
contr ol

26t h aspeetrdf vrt hae boppikissicogvesyatomwnstiridgmasidle second connecti ve

| oader, the third board conveying and hol ding unit, and the

the fourth board conveying and8holding unit, and the fourth

ed in
whi ch
f the
third

unl oader and a fourth nounting conveyance path 10 conprised of the fourth

i ndependently of the third nounting conveyance path

fourth nounting conveyance path, and wherein the downstream side
section 15 unl oads the board unloaded fromthe first unl oader or
the secoectudiro®derft oweiralr iy, secbadrby3ss dossadeRiyicBhaniue s tagdmtoads
t he board unl oaded fromthe bypass conveyance unit into the third
or the feddeh doatertivecaondiveyanecean BAth adgpzrt toe t heagessentth 200
invention, there is provided a conponent nounting systemas defined in the

conveyance unit for unloading the board fromany one of the third
the fourth | oader, saribviria seoorgl dy pass teely eysmcbon 25 ami exebutthgber
2006 30 a downstream side second detection device for detecting pr
or gbsenggnefod Beardairn theH Mighestnl opder, oEhpribirid paoprwecorweyi ng and -
hol ding unit, the fourth unloader, the fourth board conveyi ng and hol di ng

10

15

20

25

state in which no board exists in both either one of the

third and fourth loaders and the board conveying and

- holding unit succeeding the loader on basis of detection

signal from the downstream-side detection device, a becard
is fed to the :loader relevant to. the highest order of
priority by tﬁe downstream-side connective conveyance unit,
and, in a state in which no board exists in the third
loader or the fourth loader according to a next order of
priority, a board is loaded by the downstream—sidé
connectlve conveyance unit into the loader with no board,
and executing control so that, with the highest order of
priority given to a state in which a board exists in both
either lcader and the board conveying and holding unit
located on an upstream side of the unloader, a board is
unloaded from the unlcader relevant to the highest order of
priority toward the downstream-side connective conveyance
unit, and, in a state in which a board exists in the first
unloader or ihe second unloader or the bypass conveyance

unit according to a next order of priority, the board is

oader

| oader,

esence

unloaded from the unloader with the board or the bypass



5 unit, and the second bypass conveyance unit; and a downstream si de second
control section for executing control so that, wth the highest order of
priority given to a state in which a board exi-sts in bot § OeliobreR08Ge of
the third and fourth unloaders and the third 10 or fourth board conveying
and hol ding unit succeeding the wunloader on basis of a detection signal
fromthe downstream side second detectd®on device, the board is unl oaded
fromthe unl oader relevant to the highest order of priority by the

downst ream si de second connective 15 conveyance unit and, in a state in

whi ch a board exists in the third unloader or the fourth unloader or the
second lopparsyarnsenveyhhce i ttzecbedidg tiovardte bzt domoet mfanmideity,
the board is unloaded fromthe unl oader with the board or the second
bypass comngeartdereumidnweg yanddeuhvard 20 toward t he downstream si de second
connective conveyance unit. According to a 28th aspect of the present

i nvention, there i dcpoondideyl acconpon2éthnowddeng: sysf enths @efdsped in the -
27t h aspect, wherein, 25 with the highest order of priority given to a 6

Cct ober 2006nt3bnst aheren ivhimdow dnnrgd @nsdsent hothtihe seesead bypass
conveyance unit and either one of the first and second unloaders and the

first ordseecard biaar dheonysyhnGgsputt hokdirBEedni dompeceeinG t Bacypkoader
on basis of a 5 detection signal fromthe downstream si de second detection
bypass conveyance unit, which 1is roughly parallel to a
third mounting conveyance path comprised of the third
loader, the third bocard convéying and holding unit, and the
third unloader and a fourth mounting conveyance path
io comprised of the fourth loader, thé fourth board con?eying
and holding unit, and the. fourth unloader’.and uar?angea
independently of the third mounting conveyance path and the
fourth mounting conveyance path, and
wherein the downstream-side control section
15 unloads the board unloaded from the first unloader or the
second unloader toward the second bypass conveyance unit
and loads the board unloaded from the bypass convevance
unit into the third loader or the fourth loader.
According to a 27th aspect of the present
20 invention, there is provided a component mounting system as
defined in the 26th aspect, further comprising:
a downstream-side second connective convevance

unit for unloading the board from any one of Ehe third

loader, the fourth loader, and the second bypass cocnveyance

[
Ui

unit;



devi ce,

board fromthe second bypass conveyance unit

of priority by the downstream side second connective cofegtabec2006t .

present

t he acconpanying draw ngs,

t he downstream si de second control section further unloads the.
rel evant to the highest order
10

Brief Description OfF Drawi ngs These and ot her aspects and features of the

i nvention wll beconme clear fromthe followi ng description taken
I n conjunction with the preferred 15 etPodi ments thereof with reference to

conponent nounting apparatus according to a first enbodi ment of the
invention; 20 Fig. 2 is an enlarged plan view of a first _nounting
unit of the conponent downatkagragpdeat 88Condri getectiprng, dgviigean tover al

pr esent

schemati c arrangenent view of the conponent nountin ‘
25 Fig. detscannexpboestoncy \drwabsensepl aini ag keerd?2 6. ofhebeih2od6

apparatus of Fig.

in which: Fig. 1 is a detailed plan view of a

1;

nounting operation of the conmponent nounting apparatus of Fig. 1, where
t he capi tglda@dr Enghiesshchetd ebodAd apbrvieyirgenamd bblddsly boar | $ha nark
indicating the direction of each board; 5 Fig. 5 is a block diagram
showi ng poretiat il fdeconreet i Soubeh weere tde coomtevalnainand dnoldidegvi ces
and sensors of the conponent nounting apparatus of Fig. 1; :

5

10
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20
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unit, and the second bypass conveyance unit; and

a downstream-side second control section for

executing control so that, with the highest order of

-priority given to a state in which a board exists in both

either one of the third and Fourth unloaders and the third
or fourth boardiconveying and holding unit succeeding the
unloaaeg- on” b;sis of' a detection signal from the
downstream-side second detection device, the board is
unloaded from the unloader relevant toc the highest order of
priority by the dﬁwnstream-side second connective
conveyance unit and, in a state in which a board exists in
the third unloader or the fourth unloader or the second
bypass conveyance unit according to the next order ot

priority, the board is unloaded from the unlcader with the
board or the second bypass conveyance unit with the board

toward the downstream-side second connective conveyance

unit.

e

According to a 28th aspect o©f the present
invention, there is provided a component mounting system as

defined in the 27th aspect, wherein,

with the highest order of priority given to a



Fig. 6 is an explanatory view showing a state in which a second board is

| oaded into a second nounting unit 10 while being turned at a phase angle
of 180 degrees with respect to a first board,-|oaded int§ @ctoPeE208Bunt i ng
unit and the boards are subjected to nounting operations, respectively,
in the conponent nounting apparatus of Fig. 1, where the capitalized
English letter "A" at the center of 153gach board is a nmark indicating the
direction of each board; Fig. 7 is an explanatory view showing a state in
which the first board |oaded into the first nounting unit and the second
board | oaded into the second nounting unit 20 are subjected to mounting
oper at i oR$ 5 HESPECL . Bg i icali.p i he, n%g&zgﬁyntlng
appar at us%%gfteFigﬁ Ei%\}%e?egf e ca%??%??zel Qﬁ%l’,ls?}lreetsfée:ér)w "oar e
center ard. is rk.indicatjng e.direst] f_ ea rd, 25
Fig. 8 |§E3§%g%& anaﬁ%?? \a/alr{eg\;lv Eﬁlg\?‘mgﬁg éthgerc%lgs to 6f&$€b%rn§0%%cog§?
conponent.- t boar.d dugj ng systemthat . has a solder paste printing
devi ce, Pﬁrggéa(?%%poﬁgﬁt ﬁ%gnﬁ%ﬁ%pﬁaﬁ a{g sceospdo C’Iélircji.s R (17, o e]aFl(Sjw
device; Fig..9 is a.schematic explanatory view of the conponent nounting
appar at ugogﬁépghaémél eaﬂﬁlccoeeeeilrgq oposed By CEREpr Eent>3Hbt i cBht ; 2Fi g. 10
. . . - . ) q ,
oro CIeTBLLECPIAR WA MY A SuRRSERELG- SIS AP Qe e RO8E

device, the downstream~side second control section furthér
unloads the board from the second bypass conveyance unit
relevant to the highest order of priority by the

downstream-side second connective conveyance unit.

10
Brief Description Of Drawings

These and other aspects and features of the
present invention will become clear from the following
description taken in conjunction with the preferred‘

15 embodiments thereof -with reference to the accompanving
rawings, in which:

Fig. 1 is a detailed plan view of a component
mounting apparatus according to a first embodiment of the
present invention;

20 Fig. 2 1is an enlarged plan view of a <£first

mounting unit of the component mounting apparatus of Fig.
1 s

-

Fig. 3 1is an overall schematic arrangement view

of the component mounting apparatus of Fig. 1;

25 Fig. 4 1s an explanatory view for explaining the



two nounting apparatus groups each of which is conposed of 10 three
conponent nounting apparatuses of Fig. 1 as one group are joined together
and first, second, and third connective conveyance unit$ Qetebar 288ged on
t he upstream side and the downstream side of each of the nounting
apparatus groups in a conponent nounting system according to a second 15
enbodi nent of the present invention, wdére the upward and downward arrows
inthe figure indicate the directions of novenent of the connective
conveyance units; Fig. 11 is a view showing a flowhart of the operation
of the first connective conveyance unit of the 20 conponent nounting

system agean@iiRg tebd e isirond terbaghmidien £ Goub? ing aappeyashowofy a
flowmchart of thé operation of the second connective conveyance unit of the

- Corrponeni—;:ggunﬁ,i "Gn8YS! ARACEAELAY ibad Nongeeond 1 A% beAPman: | theOct ober

2006 34 13 is a view showng a flowhart of the operation of the

Lhird CODORELLVE CUNBYAPER L] ol nhie iERNRARIR TULId DB oYSLET <

accordi ng he second enbodi nent ; is an enl arged schematic
pl an vi ew ﬁthEEQ-a nount i ng apparatus group A and a first connective

conveyaﬁ%%cunl otated on the upstreamside of Fig. 10, where the upward

and, downvar d arrows,n the §i QUpe JLAdEAlfart Nendhi Gt hON e Y egRNt Of
connection beﬁween the control unit, drive devices and
sensors of the component mounting apparatus of Fig. 1;

Fig. é is an explanatory view showing a state in

which a second board is loaded into a second mounting unit

10 . while being turned at a phase angle of 180 degrees with
respect to a first board loaded into a first mounting unit
and the boards are subjected to mounting operations,
respectively, in the component mounting apparatus of Fig. 1,
where the capitalized English letter "A" at the center of

15 each board is a mark indicating the direction of each
board;

Fig. 7 is an explanatory view showing a state in
which the first board loaded into the first mounting unit
and the second board loaded inte thg second mounting unit

20 are subjected to mounting operations, respectively, in an
identical phase in the component mounting apparatus of Fig.
1, where the capitalized English letter "A" at the center
of each boafd is a2 mark indicating the direction of each
board:;

25 Fig. 8 is an explanatory view showing a series oI



10 unit; Fig. 15 is an enlarged schematic plan view show ng the

upper nost - stream si de conponent nounting apparatus in tg%%ggs si de
nount i ng apparatus group A of Fig. 10, the first connec H&i&%nce
unit, and a 15 printer |located on its upstream side, where the upward and

downward arrows indicate the directions of novement of the connective
conveyance unit and the sidewi se arrowgii ndicate the board conveyance
direction; Fig. 16 is an enlarged schematic plan view 20 showi ng the
downnost - st ream si de conponent nounting apparatus in the upstreamside
nDunting apparatus group A of Fig. 10, the second connective conveyance

uni t, goh?%nelﬁl%p-%fo@&tec?tﬁc%’fﬁ SbE‘Sdﬁ@EfHE”%%t@&WEHJ‘tQ wgagats&d&the |
downst re de nounting apparat us group where the 25 upward and

dOMﬂMﬁrdDQ%E%W%leCH% a1 nd{,cal &4k oﬁhﬁhtﬁﬁ tgﬂgmfggﬁrQEﬂ%%%'ons of

novenent the conne tive conveyance uni and sid arrows therein

i ndi cate_th oar e I tion; Fig. 17 is an enlarged schematic
WEf g ? %t%ﬂ\é é%%%m c{%ﬁ&é) appar at us

pl an vi et homnng 5t25t T eam si de conmponent nounti ng

in the domnstrean}ﬁlde Uﬂtlﬂ% apRE 'ﬁ%%§ gro ﬁ@agaﬁaf 1 93 a0, _;hghghlrd

connective conveya &g uni t oW devrca o its domnstrean15|de
of 50 moseHBRR=gF FRER &ﬁ%ﬁ%&s%e%%%%et&%&c i TSR e dabirgaled ! O
by the present applicant;
Fig. 10 is schematic plan view showing an
electronic component-mounted board production liné in which
two mounting apparatus groﬁps each of which ;s compgsed of
10 ‘three component mounting apparatuses of Fig. 1 as _one group
are joined together and Ifirst, second, and third connective
conveyance units are arranged on the upstream side and the
downstream side of each of the mounting apparatus groups in
a component mounting system accbrding to a sacond
15 embodiment of the present invention, where the upward and
downward arrows in the figure indicate the_directions of
movement of the connective conveyvance units;
Fig. 11 is a view showing a flowchart of the

the

Fh

operation of the first connective conveyance unit o
20 component mounting system according to the second
embodiment;

Fig. 12 is a view showing a flowchart of the

the

operation of the second connective conveyance unit o

component mounting system according to the second

25 embodiment;




arrows therein indicate the board conveyance direction; Fig. 18 is a
schematic plan view showi ng the two nounting apparatus %roups A and B and
the first and second connective conveyance units in the6dgeiobaeRd00Gounting
15 system according to the second enbodi mrent of Fig. 10, where the upward
and downward arrows in the figure indicate the directions of novenent of

t he connective conveyance units; Fig. B%# is a bl ock di agram.showi ng the
structure of the control section of the electronic conponent-nounted 20
board production line of the conponent nounting system according to the
second enbodinent; Fig. 20 is a block diagrampartially show ng the unique
portion of the conminrent 168ouid i &g syswemsltodwite asefbodchabadi oEnttlian t he
control unit of each conponent 25 nounting apparatus in the electronic
conponenbplgaftieh tocthbertRAS c3tnkearideprasiues yomcdi naiaf dhe wenponent
mounting system according to the second enbodinent; Fig. 21 is a

per spect pyepvnewrshombigitangoar dlyseemnveyidgofievhge W chthe ansexamel e of
t he connective 5 conveyance unit of the el ectronic conponent-nounted board

product i ganbHARegk ;t he conponent nounting system according to the second
enbodi nent; and F|g 22 is a plan view of the board conveying device which

is gn exanple of thegconngctijye %QDV%%@H¥he@I)SéﬁgﬁaﬁﬁcFﬁﬁlan21VlewFlg 23
is a sectional V|em10f t he board
showing a mounting apparatus group A and a first connective
conveyance unit located on the upstrean side of Fig. 10,
where the upward and downward arrows in the figure indicate
the ‘directions of movement o¢f the connective conveyance
10 _unit;

Fig. 15 1is ‘an enlarged schematic p;an view
showing the uppermost-stream-side component  mounting
apparatus in the upstream-side mounting apparatus group A
of Fig. 1¢, the first connective conveyance unit, and a

15 printer located on its uﬁstream side, where the upward and
downward arrows indicate the directions of movement of the
connective conveyance unit and the sidewise arrows indicate
the board conveyance direction;

Fig. 16 1s an enlarged schematié prlan view

20 showing the downmost-stream-side component mounting
apparatus in the upstreamfside mounting apparatus group A
of Fig. 10, the second connective conveyance unit, and the

uppermost-stream-side component mounting apparatus in the

downstream-side mounting apparatus group B, where the

[
o

upward and downward arrows 1in the £figure indicate the



conveyi ng device which is an exanple of the connective conveyance unit
showmn in Fig. 21; Fig. 24 is a sectional view of a holdlng and 15
conveyi ng device provided in the board conveying devi ce 6shetaker g086g. 21,
as viewed at A. - A portion of Fig. 25; Fig. 25 is a plan view of -the
hol di ng and conveying device shown in Fig. 24; Fig. 26 is a plan view of a
turning device shown 20 in Fig. 23; Fi3g. 27 is a sectional view of a

nodi fication of the board conveying device shown in Fig. 21; Fig. 28 is a
detailed plan view of a main frane of the conponent nounting apparatus
according to the first 25 embodinment of Fig. 1; 6 Cctober 2006 37 Fig. 29

s 2 det ghbadicon! ¥Eewdtlonidie MBEN cifd 28BALCEIOe 2nflfandl i

detailed right-hand side view of the main frame of Fig Fig. 31 is a

front vigwsof @dirsiaplasementyasi tiQD-Jeher ThALRALOMVENBNCEAINId as an

exanple of a p acement - posi ti on determ ni ng conveyance unit of the

conponen&oﬁgg&%hg% @%Q%FQE%% .according to the first enbodinent; 10 Fig. 32

is aplan vie rst ‘pl acement - position deternining conveyance

unit of Fig. 31; F%@g,33lhs 341 ght- @%E%fﬁé&f‘@éﬂ%ﬁﬁtf@e_ﬁiaﬁt view .

5 showing the downmost-stream side component mounting

apparatus in the downstream-side mounting apparatus group B

of Fig. 10, the third connective conveyance unit, and a

reflow device on its downstream side, where the upward and

downward arrows in the fiéure indicate the directions of

10 movement of the'connective_cbnveyance unit and the sidewise
arrows therein indicate the board conveyance direction;

Fig. 18 is a schematic plan view showing the two
mounting apparatus groups A and B and the first and second
connective conveyance units in the component mounting

15 system according to the second embodiment of Fig. 10, where
the upward and downward arrows in the figure indicate the
directions of movement of the connective conveyance units;

Fig. 19 is a block diagram showing the structure
cf the control section of the electronic component-mounted

20 board production line of the component mounting system
according toc the second embodiment;

Fig. 20 is a block diagram partially showihg the
unique porticon of the component mounting system of the
second embodiment in the control unit of each component

25 mounting apparatus in the electronic component-mounted



pl acenent - posi tion determ ning conveyance unit of Fig. 31; and 15 Fig. 34
is aplan viewin a cross section taken along the line C- C of Fi 31.
Best Mbde for Carrying Qut the Invention Before the descﬁﬂB@W@ﬁraﬂoghe
present invention 20 proceeds, it is to be noted that |ike parts are
designated by |like reference nuneral s throughout the acconpanying

drawi ngs. Enbodi nents of the present inmention will be described in detai
bel ow with reference to the drawings. 25 (First Enbodinment) 6 COctober 2006
38 As shown in Figs. 1 through 3, a conponent nopunting apparatus capable

of carrying out the conponent nounting nethod according to the first
enbodi ne t t hayent Lon onReNtSe o1 Qp@{ 2,
which 5 ?éﬁg%% E%Oda %ﬁ% ahcﬁgcu?? f%@%ﬁtlo artlcle and on mhld? &

conmponen nte t TEF |y inproved productivity per
devi ce |%§:th3 |go%%a&gl;é et% i ‘é&ngg?ﬂ(? %‘?2 that the term corrponents

i ncl udes electronlc, co nents, mechani conpanen cal nents
and 10 the Ilike. Tr‘iéL ter , csirEwEfle%Q 1ﬁo% artch%Bb ?‘gr ?ob r{‘jp&e)cts on

~which a circuit, is fo axe i.fied_by such, circuit boards as resin
boar ds, ﬁﬁﬁgﬁyﬂﬁ@hoﬁeﬁbﬁ?d§v %@rdﬁic 2Hoaf TP LT a & 58§Pﬁ§ and film
boagds, Ec‘éﬁﬁ‘rey%'né‘é“'&nlbtoar S 3% SLPOLELAYE" Dot B L LY RE LR dS.
production line of the component mounting system according
to the second embodiment; and

Fig. 22 is a plan view of the board conveying

device which is an example of the éonnective conveyance
10 . unit of Fig. 21;.

Fig. 23 1is & sectional wview of the board
conveying device which 1is an example of the connective
conveyance unit shown in Fig. 21;

Fig. 24 1is a sectional View of a  holding and

15 conveying device provided in the board conveying device
shown in Fi g. 21, as viewed at A - A portion of Fig. 25;

Fig. 25 1is a plan view of the holding and

conveying device shown in Fig. 24;

Fig. 26 is a plan view of a turning device shown

20 in Fig. 23;

Fig. 27 is a sectional view of a modification of

the board conveying device shown in Fig. 21;

Fig. 28 is a detailed plan view of a main frame
of the compcnent mounting apparatus according to the first

25 embodiment of Fig. 1;



15 and conponents, casings, frames or the like. In the conmponent nounting
wor k area of one conponent nounting apparatus descri bed above, two
electronic circuit boards 2 (first board 2a and second Bdaelebepp0a@e
arranged opposite to each other so as to all ow conponents 20 to be nounted
t her eon i ndependently of each other. For these purposes, tw sets of
conponent feeding devices 8 and 18, pBkacenent heads 4 and 14, pl acenent
head drive devices 5 and 15 for the heads, board conveying and hol di ng
devices 1 and 11, recognition canmeras 9 and 19 and so on are 25 arranged.
The above-nentioned various constituent elenents 6 October 2006 39 are
provi ded poi nt-symmgiy,icabl yi W bh §86RECEAL OF B E€NRAlew PBENT 400 o{S6e Fi g.
1) of a component nounting work area 200. More specifically, with regard
to the abpygs grMeRti ongd conponent nounting apparatus, a first nounting
section 101 is disposed in a first conponent nounting work area 201 out of
two parts of the first nent t] : k a nd. a_se d
conmponent nounti ngﬂ r'k%grgg %Ogﬂ%é(ﬁ:g:aﬁdﬁ)&%ﬁeagg% g?\%"d?%g%ﬁ%e

conpone upt.| rk.10 area 200 and which do not overlap each ot her,
and a .g%%ggd?E%@gn |n% ec?ﬁdn 102 is disposed in the second conponent
the areal

Ui N ok a1 €22, i SLISL BRI d o8 40P B Llg R el

to divide, INgdp WRIMINSH:PUALhNg MLk ares. 290 1ato Lug epyal, pats so
piacement—position determining conveyance unit of the
compoﬁent mounting apparatus ECCoiding tc the first
embodiment; |

10 Fig. 32 1is a plan view of the _fi;st .placement-
position determining conveyance unit of Fig. 31;
Fig. 33 is-a right-hand side view of tﬁe first

placement-position determining conveyance unit of Fig. 31;
and

15 Fig. 34 1is a plan view in a cross section taken

H

along the line C - € of Fig. 31.

Best Mode for Carrying Cut the Invention
Before the description of the present invention
20 - proceeds, it is to be noted that like parts are designated
by 1like reference numerals throughout the accompanying
rawings.
Embodiments o©f the present invention will be
described in detail below with reference to the drawings.

25 (First Embodiment)



that the first conponent nmounting work area 201 and the second conponent
nmounti ng work. area 202 cone to have identical areas. The first nounting
section 101 and the second 20 nmounting section 102 are ﬁd@@%ﬁﬁﬁ By
controlled in operation by a control unit 1000. Therefore, various
operations such as conveyance for board | oadi ng and unl oading, board
posi tioning, conponent feed, conponent 3guction, recognition, placenent,
pl acenent - head novenent 25 and so on can be nmade synchronous or
asynchronous. 6 October 2006 - 40 The first mounting section 101 can hold
the first board 2a on which conponents are to be nounted (the board 2

targeted for the muuntidgighu tihe feilgl, mountdmgnsact ipn 101 ~dgg800ted by
2a for explanation; noreover, the board 2 is 5 denot ed by the reference '

i B ARG e A1t 2 oA |

a specific position 1s denoted by reference

e 1! Kekplcaoh! alugte Lasca siondhs pepLLi OhoEBccRil ok Hlageren

position i rst™ post-placenent st and

i thin. the fi i ~and
ConYenGEsTahD SV ok By TR TR L Mt o2 SbLaens

pl aces a ~conponént,
i .onto the

18 bodfdo3a POCHERE GF 15 CHECPEF s ORBRRRy Hod Tt v BasEa GR o

first bo%?
recognitég&poﬁggggt'gyet ?:fkk?th%%%%%ﬁtigﬁt evkggagkably improwved
productivity per device installation area. It is noted
here 'that the term, components, -~ includes eleétronic
components, mgchanical cémponents, optical components and
10 the like. ‘ihq terms, circuit formation article, refer to
objeﬁts‘on which a circuit is formed, exemplified by such
circuit boards as resin boards, paper-phenocl boards,
ceramic boards, glass epoxy boards and film boards, such
circuit boards as single~layer boards or multilaysr boards,
15 and components, casings, frames or the like.

In the component mounting work area of one
component mounting apparatus described above, two electronic
circult boards 2 (first board 2a and second board 2b)rare
arranged opposite to each other so as to allow components

20 to be mounted thereon independently of each other. For
these purposes, two sets of component feeding devices 8 and
18, placement heads 4 and 14, placement head drive devices
5 and 15 for the heads, board conveying and holding devices

1 and 11, recognition cameras 9 and 19 and so on are

25 arranged. The above-mentioned various constituent elements



The first nounting section 101 is provided with the first board conveying
and hol ding device 1, the first conponent feeding device 8, the first

pl acenent head drive 20 device 5 and the first recognitifolctiber20086. The
first board conveying and holding device 1 is able to convey the first
board 2a, on which conponents are to be nounted, along the first
conveyance path and to position and hgo the first board 2a in the first
pre 25 placenent standby position FA extending. along the first 6 Cctober
2006 41 conveyance path, the first placenent position FB |ocated on the
downstream side of the first pre-placenent standby position FA and the

first PostePlACRIRILG ShaRMbY.hAsEt:aRs NG | oral edogpethe dowastd y*ﬁf)is?fi or

the first placenment 5 positio B. The first pre-placenent stan

FA, the fLrsgt C t i tion EB _an irs o] t__st andby
positionpééﬁgré'(?nggg yEg%?aﬁ%%dé Nﬁ?egoégg%%¥?cgﬁﬁ§%ﬁfﬁg ???gf I§%rd
conveyingoand hol ding device 1 is constructed in a manner that a first

| oader 1A as an 10 exanpl e of the pre-placenent conveyance unit, a first
pl acenment - posi tion,det erni ni ng.conygyanc nit 1B _as an anpl.e of the
pl acenent conveyanggrﬁniP?eﬁﬁglﬁairyét wﬁﬁﬁoaﬁggafg agoan%gfanﬁggv8f t he
post-pl acement_conveyance unit are arranged in thiis arder fromthe -
ups%reaﬁ?%gﬁ%p?% 1§x¥%’rﬁﬁﬁhsFP83hF§9dea DR Fre FirgfrégnvEQHﬁ%énSath.
The first |pader ]1A.loads the first board 2a into the first. conveyance
path of ¥#e“#?Fst¢orFo PQﬁﬁén%%ga LSk £mponent mounting wor

area 201 out of twe parts of the first component mounting
work area 201 and a second component mounting ﬁdrk area 202,
which are obtained by dividing the component mounﬁ;ng work
10 area 200 and which do not overlap each other, -and a second
mounting section 102 is disposed in thé second component
mounting work area 202. In order to make it easy to
‘compare the areal productivity between .the component
mounting work areas, it is pfeferable to divide the
15 component mounting ‘work area 200 into two equal parts so
that the first component mounting work area 201 and the
second component mounting work area 202 come to have

identical areas.

The first mounting section 101 and the second

20 mounting section 102 are independently controlled in
operation by a control wunit 1000. Therefore, wvarious
operations such as conveyance for board loading and
unleoading, board positioning, component feed,. component
suction, recogniticon, placement, placement—heéd movement

25 and so on can be made synchroncus or asynchronous.



201 and positions and holds the board in the first pre- placenent standby
position FC. The first placenent 20 position determ ning conveyance unit 1B
i s disposed between the first |oader 1A and the first uif Qaer 2006 -
receives fromthe first |loader | Athe first board 2a that has been
positioned and held in the first pre-placenent standby position FC,
positions and hol ds the board in the fi4fst 25 placement position FB, and
unl oads the board toward the 6 October 2006 42 first unloader i C when the
conponent pl acenent operation of the first board 2a is conpleted.. The
first unloader C positions and holds the board in the first post-placenent.

standby position FAnandiwaloadsiditiend i ssdchmartolacknonvlbe thef ifistst
conveyance path. The first |oader 1A the first placenment-position

det er m np,Bg reORUEYANGA 1 Rl tcoi@onté}ﬁts fifstrdndoaneindbqandna Bypaes 2
conveyance unit 30 described later, which are all roughly i dentical in

structure, §§Eedssfe‘fhEaaomahyltqrdgv%raﬁ}?é rfqustb%uﬁ@mgygéét@aﬁkmnd forth
10 in the 5 rection of the first ‘conveyance path by a drfive device of one

mot or or ; Lwaggettggsb SN dd Ky ﬂ@fgeysﬁ; maseenz%ng Hi thsa Mg dbh;ef the

first board osition of at [east one belt conveyor can be noved in
s v BbbRead FEELL AL HisEeaRes! Hhdim fosshy ool {iatbgahel! 2
o o BRSO B IR o PR BT Bohtenget char
bel ow) . position is denoted by reference numerals 2a-1l, Za-2, 2a-3 o
-or the like) in a first pre-placement sténdby pésition FA,
a first placement position FB and a firsf post-placement .

10 standby posit?op FC along a first conveyance path within
the-fifst component mdunting work area 201, and places =a
component, which has been fed from the first component
feeding device 8, held and recognized by the first
recognition device 8, onto the first board Z2a located in

15 the first mounting position FB based on a recognition
result by the first re cognition device 9.

The first mounting section 101 1s provided with
the first board conveying and holding device 1, the first
component feeding device 8, the first placement head drive

20 device 5 and the first recognition device 9.

The first board conveying and helding device 1 is
able to convey the first board 2a, on which components are
to be mounted, along the first conveyance path and to
position and hold the first board 2a in the first pre-

25 placement standby position FA extending along the Ifirst



The first placenent-position determning 20 conveyance unit 1B, which is
simlar in structure to a |ater-described second placenent-position

determ ning conveyance unit 11B, has a pair of novabl e- 6i@etobar P6085B
ext-endi ng al ong the board conveyance direction and di sposed parallel to
each other to convey and support the boards 2 as 25 shown in Figs. 28 to
34, with conveyor belts 92B di sposed o143 6 Cctober 2006 the pair of
novabl e-side rails 95B on their confronting face side. A driving gear 93a
is rotated by rotational drive-of a conveyor-belt drive notor 93 fixed on
one longitudinal end side of the first placenent-position determn ning
93a

S U A R A

to rotate,

otate atk%—“38‘%?%63%“05%138%9” AR DoPre Sp it nay ild%afﬁéet ne

r ot at ed. aresu

ail's 9580 B%' 138 Ejﬂogé e S e B pPRar At gatie 31?%%%?'& i

rails 95 t'0" bé

synchron ve ich the boards pl a he h-si de
conveyor ellt §%§Pa‘? gﬁ%ve%“&“ﬁ - HR ﬁééred °€ EC’ aéfc%sﬁlp BEEBANT1S When
a baard een._conv d_by the both-side . conve belts 923 into a

spe |f|eB°§6§F?Fo%B ﬂ¥§ ti Brefplagenpps FﬁFﬁ%gﬁﬁ‘%%%l 51oPpéd by a
p05|t|on|ng p|n 91a u mard%¥ projecting into the board conveyance pat h by
the drive€of LaRStp/ BORAHES |n§°é9ﬂﬂﬁ@er3¥l ahs te bERFEC2 POShei ng

p03|t|oned in the sgeC|f|ed position. It is_noted
placement s andby position FC are llnearly arranged. More

specifically, the first board conveylng and holding device
1 is constructed in a manner that arfirst loader 1A as an
10 example of the pre-placement conveyance unit, a first
placement~position determining conveyance ﬁnit 1B as an
example of the placement conveyance unit, and a first
unloader 1C as an example of the post-placement convevance
unit are arranged in this order from the upstream side to
15 the downstream side along the first conveyance path. The
first loader 1A loads the first board 2a into the first
conveyance path of the first compeonent mounting work zarea
201 and positions and holds the board in the first pre-
placement standby position FC. The first placement-
20 position determining conveyance unit 1B is disposed between
the first loader 1A and the first unloader 1C, receives
from the first loader 1A the first board 2a that has been
positioned and held in the first pre-placement standby

position FC, positions and holds the board in the first

25 placement position FB, and unloads the bocard toward the



that, assumng that the board 2 is conveyed fromleft to right or from
right to left in Fig. 34, this up/down driving cylinder 91 is located at a
position 'a' of the solid line in a case where the |eft 6dpetobay200f the

board 2 is hit and 25 stopped by the positioning pin 91a so as to be
referenced 6 October 2006 44 for the positioning, or at a position 'b' of.
the solid line in another case where #he right-end edge of the board 2 is
hit and stopped by the positioning pin 91a so as to be referenced for the
positioning. 5 Then, by the drive of a drive device such as a piston 94, a
multiplicity of support pins 99a supported by the support table 99 are.

moved uprteget han oudkh the WBlkBPeite d&%&&u&%fﬁpﬁ%éﬁénH&gérB%%ns'&e dof ,

- the board 2 so that both-end edge portions of” the board are presse

agai nst  ape 10rupper ,eRdPos L i 91 of hPe.PRYab! eTgiedes] 2 phich the
board 2 |segrﬂbpe d and positioned %nd ﬁe in the speﬁ%# %gﬁigggltlon For

rel easi ngot b, pasi Laniis ancehg! gt by %t'ege diy oo debupedei oe

such as The pi ston e support plns 9a "ar é nove

‘the supp Oar%ﬁg éaggt}?ns al DAk EH?o%r H?egﬁfr eodoa‘r)rztoc.{{‘/a gfzgég tﬁg”'OSEB

jof t he al ns e upper |on of 1he

el ease b t he pi ng.Qf t ar IS reIe

ad I ti oﬁlsl|“¢F1t-‘t)ké:evl\$?)l é{}r Jé ggkgr'encg% ung?"gl?% 9&0 %%‘Flot gflﬁov\lﬁlﬁﬁfzde r ods

for novi t he suggort table 0_99: up and down i n parallel éuso nuneral s
erminin conveyance 1

95A and TP PO E RNt 20 58

first unloader 1C and a bypass conveyance unit 30 described
later, which are all roughly identical in strﬁcture, can
synchronouslyldrive a pair of belt conveyors back and forth

10 in the direction of the first conveyance path by a drive
device of one motor of two motors or the like.‘ Moreover,
according to the width of the first board 2a, the position

of at least one belt conveyor can be moved in the widthwise
direction with respect to the position of the other belt

15 conveyor, thus allowing width adjustment to be performed
accerding to the width of the first board 2a (see a sclid-

line position and a two~dot chain line position of the
right-hand movable-side rail in Fig. 33 as described below).

The first placement-position determining

20 conveyance unit 1B, which 1s similar in structure toc a
later-described second placement-position 'determining
conveyance unit 11B, has a pair of movable-side rails 95B
extending along the board conveyance direction and disposed
parallel to each other to convey and support the boards 2 as

25 shown in Figs. 28 to 34, with conveyor belts 92B disposed on



novabl e-side rail of the upstreamside | oader and a novable- side rail of
t he downstream si de unl oader, respectively. For these novable-side rails
al so, conveyor belts 92A and 25 92C are di sposed on a pafrOepbgpd8Bfe- si de
rails on their 6 October 2006 45 confronting face side, respectively, as
in the novable-side rails 95B, so that the conveyor belts 92A and 92C can
convey the boards 2 in the board convéyance direction by rotational drive
of a drive notor. Drive devices for driving the 5 conveyor belts 92A, 92B
and 92C are drive-controlled independently of one another. The first
conponent feeding device 8 is arranged in the vicinity of the first
pl acementhgaosi it omf R axnllefeibidis taelsofpbnent sheMbrecsbnenstnby fatke first
conponent 10 feeding device 8 is conposed of first conponent feeding units
8A and &3.dend maghioinghegehir SBacampansratddeddi nop taini ¢rsa BAdande 88Li s
di sposed on one side of the first conponent nmounting work area 201 cl oser
to the epefdidyor+belt ditidd adted des efilkgordn ase f bongheudpeadt end and
made 15 up of a multiplicity of parts cassettes or the |ike accommodating

taped copeneststhd whirgh @ueRefRMS-ddkiRE onRlgdathiotiidiecdéhveyaheard 2a

are acconmodated and held in a tape form It is also acceptable that a
tray tyR&itcamponentsiRed N aid3mnaeoimadatitty dHa i omanegésr | 9320 whi ch

conponents to be nounted on the first board 2a such as sem conductor chips

are accqmdated and held ipaldide Sormjs dicrasad i b asscoiidde whol e

or part of the first o _ ‘ :
shaft 93e having a rectangular cross section with the gear
93b fixed thereto afe rotated. -‘As a result of this, the
conveyor belts 92B stretéhed around the both-side pulleys

10 93¢ and arranged along the-both—gide movayle*siQe ;gils QSB

sc as to be guided by a .mu_ltiplj.city.o.f gz_‘l'ide rollers are
synchronously moved, by which the boards 2 placed on the
both-side conveyor belts 92B‘ are conveyed in fhg board
conveyance direcﬁion. -

15 When a board 2 has been conveyed by the both-side
conveyor belts 92B into a specified position, the board 2 is
hit at its fore end and stopped by a positioning pin 9la
upwardly projecting into the board conveyance path by the
drive of an up/down driving cylinder 91, thus the board 2

20 being positioned in the specified position. It is noted
that, assuming that the board 2 is conveyed from left to
right or from right to left in Fig. 34, this up/down driving
cylinder 91 is located at a position 'a' of thé solid line

in a case where the left-end edge of the board 2 is hit and

25 stopped by the positioning pin 9%la so as to be referenced



conmponent feeding unit 8A or

Oct ober 2006 46 device 8 and the first placement positi8
conmponent fromthe first conponent feeding device 8 by the
and places by the first placement head 4 the conponent held by the
first placement head 4 5 onto the first#4board 2a positioned and held in the
In this first placenent head 4, a plurality
of, for exanple, ten conmponent suction nozzles 10 for sucking and hol di ng
conponent nmounting work area 201 are
arrangedspepkacepbkyridfihg, detraidt, 4 hepditridn plceseEnthbead 1dui e ndevi ce
5is inplemented by a first X-Y robot for positioning the

head 4,

first

el ectroni c conponents in the first

pl acenent position FB.

head 4 | pgatgdtiBsi easteh%qﬁéxresttzc;@rrpg?eelenaoeagenaf\m&ke ah&ar-r202 h@ a
speC|f|ed p05|t|on in X- and Y- direcfions, whicCh are two orthogonal
dlrectl

r obot 5 as t e fo

conveyance st board 2a are arranged

forélvard and-revers %Igtrgg tﬁ% ed@ivfer% gnﬁrg&gr Scf&glgggga bn tshe ,

di recti on of the
wor k area, 201 o a nnunékgg %?3@§H$ r€§§§P§% pIHg 5@% suﬁB%f%éHreCt'O”

conveyance pat h of 't conponen

bal | scri&w ?ﬁﬁ + 56 S

10

15

20

the support table 98 are moved up together with the support
table 99 from the lower-face side of the board 2 so that
both-end edge_portions of the board-z are pressed against an
upper end portion of the movable-side rail 95B, by which the
boaid é is gripped and positioned and held in the specified
ﬁosition. For releasing the positioning and holding, ey the
drive of the drive deviee such as the piston %94, the support
pins 9%a are moved dowa together with the support table 99
so that the pressing of the both-end edge portions of the
board 2 against the upper end portion of the movable-sidas
rail 95B is released, by which the gripping of the beard 2
is released. 1In addition, in the figures, reference numeral
94a denotes up/down guide rods for moving the support table
9§ up and down in parallel.

Also, numerals 95A and 95C of Fig. 31 denote a
novable~side rail of the upstream-side lcader and a movable-
side rail 'of the downstream-side unloader, respectively.
For these movable-side rails also, conveyor belts 92A and

92C are disposed on a pair of movable-side rails on their

BE. The first placenent head drive device 5
noves the 25 first placenent head 4 between the first coggonent feeding 6

¢BbengPe8 the

first placenent

first placement

%(?péméas'[b OVEH%n%sf@iBHi Work @i ga R01a5This Hrst X-Y
onstitution.

-axis direction ball screw.

shafts 5pé§%g é@ @xfégu%ﬂgzéﬁgf#i§%]ﬂ$lrthe Y-axis direction perpendicul ar

to the fiT

noun?ing



and reverse in synchronismby the synchronous driving of Y 25 axis
direction notors 5a and 5a as an exanple of a Y-axis 6 C€%§§ %2
rotation drive device fixed to one end of the two Y-axi s

screw shafts 5b and 5b. There are provided a Y-axis novable unit 5c that

can advance or retreat along the Y-axis direction in nesh with the

Y-axis direction 5 bal

5d that
unit 5c

i s arranged forward-and-reverse rotatable in the Y- axis npo
and that extends in the X-axis direction perpendicular tot

Y-axis direction and parallel to the first conveyance path of the f

board 2acch@raftXngXifac@ reicid onrddiert See s, afsexamihe ofovab Dé-aiide

rotation drive device for rotating forward and reverse the X-axis b

screw shaht 15dps8ndsantka@xicheMvallegotnbe 1%t Jhakngam2advarcewiveiet r eat

along the X-axis direction in nesh with the X-axis ball screw shaft

Furt her,

nDuntlng work area 201 is fixed to the

‘nmovably Lp;fbe o axi safli Fectind Nt egsaldy  qwitiRetlshere axd,si oya
5f. Therefore the first placenent head 4 can be advanced and Tetreated in

qomY ¥8'Heﬁé!t99 agsal,n deenox'a%mﬂ' resd i on by {:ili‘ﬁvg'-{:ahti(o%eﬁ()bm S.

thesX 20,230

In Fig.

thBepdBrhsr st ifl eﬁerreetareeeen¢e§{aﬂbewaweecwaohheyf hrb%ls +G @RRA

erence nunera tes a first nozzl e -station

arrangedlﬂﬁgégﬁagﬁ§i 5y ggeaan$gﬂgf_descrlbed first conponent feedi

8B in

15

20

25

The first component feeding device 8 is arranged
in the vicinit? of the first placement Iposition FB and
feeds the compoﬁents. Mere concretely,'fhe'first eomponent
feeding device 8 is composed qf first pomponent'feeding
units -8A and 8B, and each of the'first ceﬁponent feediﬁ§
units BA and 8B is disposed on one side of the first
component mounting work area 201 closer ﬁo the operator,
i.e., at front-side end portions for the operator, and made
up of a multiplicity of 'parts cessettes ‘or the like
accommodating taped components in which components to be
mounted on the first beard 2a are accommodated and held in
a tape form. It is also acceptable that a tray type
component feeding unit accommodeting tray components in
which components to be mounted on the first board 2a such
as semiconductor chips are accommodated and held in a trav
form is disposed in place of the whole or part of the first
component feeding unit 8A or 8B.

The first placement head drive device 5 moves the

first placement head 4 between the first component feeding

baH

t wo

screw shafts 5H5and 5b, one X-axis ball screw shaft
vabl e

he
irst

al |

5d.
nent

axi s novable unit 5f and arranged
blgeuni t

ng unit



25 first conponent nounting work area 201 and houses a 6 October 2006 48

plurality of types of nozzles 10 suitable for a-pluralité of t Bes of
Qtobae2008 st

el ectroni c conponents so as to replace the nozzle 10 se

pl acenment head 4 as the need arises. 5 The first recognition device 9 is
di sposed at a proximty of the first placenent position FB, for exanple,
on the front side of the first placene®é position FB as viewed fromthe
operator, and perfornms imagi ng and recognition of sucking posture. or the
| i ke of the conponent 10 held by the first placenment head 4. It is noted.
that reference nunmeral 9a in Fig. 1 denotes a two-dinmensional canera for

t wo- di mensdwingd | § idre@i Rget het sickpngepashir epofitibe G@PORentsouthdf the
recognition device 9, while 9b denotes a three-di nensional canera for

three- di mAgenalt iFrdh tRBOEDGsthecapelicta pRsddiey Ofethee C@MANEte OUt Of

the recognition device 9. On the other hand, the second nounting section

102 can hald+ he1 secragd: bpakd 23 ahahbChcEENBYNEtS B 850 pibe JHuH ed

(the board 2 targeted for the nmounting in the 20 second nounting section

102 is depgleds bypgb é&ﬁzpoﬁén% apaloNyy WQEQOVﬁrsEhElfQQ@-&Qn% | Sodgnoted by

the reference nuneral Zb when indicated regardl ess”of the position, and

0 F2sh, E PRESE sealtr 34 Sholsteant syt henercenguamals 201,

second placement position FB. In this first placement head 4, a :

plurality of, for example, ten'component suction nozzles 10

for sucking and holding electronic componénts in the first
component moqnting work area 201 are arranged replaceably.

10 - .In;dgtail, the first placement head drive device

5 is implemented by a first X-Y robot for positioning the

first placement head 4 located inside the first component

mounting work area 201 in a specified position in X~ and Y-

directions, which are two orthogonal. directions in the

15 Iirst component mounting work area 201. This first X-Y
robot 5 has the folleowing constituticn. Two Y-axié

direction ball screw shafts Sb and 5b extending parallel in

the Y-axis direction perpendicular to the first conveyance

path of the first board Za are arranged forward-and-reverse

20 rotatable at front-and-rear end edges in the direction of
the first conveyance path of the first component mounting

work arez 201 on a mounting apparatus base 31. The two Y-

axis direction ball screw shafts 5b and S5b rotate forward

and reverse in synchronism by the synchronous driving of Y-

25 axis direction motors 5a and 5a as an example of a Y-axis




49 6 Cctober 2006 placenent position SB and a second post-pl acenent
standby position SC al ong a second conveyance path other than the first
conveyance path within the second conponent nounting .woBKOglobgr 2006 and
pl aces a conponent, which has been fed 5 fromthe second conponent feeding
device 18., held and recognized by a second recognition device 19, onto
the second board 2b located in the sedohd pl acenent position SB based on
a recognition result by the second recognition device 19. 10 The second
mounting section 102 is provided with the second board conveyi ng and
hol di ng device 11, the second conponent feeding device 18, the second

pl acenentrotheddrdrdyvevdedierd ckS fiwked heosetandeti@cognithontdevivcaxli% The
second board conveying and holding device 11 15 is able to convey the

second bdaréctiomnhatl cdeide sEepenent angl 5 .be TiwenE edrealpareildeel second
conveyance path other than the first conveyance path and to position and

hol d t hezsecand Pomvhiie idnihesseeand Ri=er plasamNtor SkangdbY tPagiohigon SA
extendi ng al ong the second conveyance 20 path, the second pl acenent

positi ontRB kogatied L-dde ordoymshesamusicae tofe (e SecoRdsprerRl-agepent
standby position SA and the second post-placenent standby position SC

| ocated go1t e HdaUNShEGRY Sdarof dlie SReond Pl ANt POG! bheRe SBg The
second pre-placenment standby position SA, 25 the second placenent position
SB and tpg gecqnd,post (8404 ORRL 20004 POyerse rotatable in the Y-
axis movable unit 5c and that extends in the X-axis
direction- perpendicular to the Y—éxis direction and
parallel to the firét coﬁveyance path of the firs? board 2a,
10 an x~axis direction motor 5e as an example of an X~-axis
rotation drive device for rotatihg forﬁard.and,re#erse thé
X-axis ball screw shaft 5d, and an X-axis movable unit'5f7
that can advance or retreat alonyg the X-axis direction in
mesh with ﬁhe X-axis ball screw shaft 5d. Further, the
15 first placement head 4 that moves in the first component
mounting work area 201 is fixed to the X-axis movable unitr
5f and arraﬁged novably in the X-axis direction integrally
with the X-axis movable unit b5Ff. Therefore, the Ffirst
placement head 4 can be advanced and retreated in thevx-
20 axis direction and the Y~axis direction by the first X-Y¥
robot S. |
In Fig. 1, reference numeral 7 denotes a first
nozzle station, which 1s arranged in the vicinity of a

later-described first component feeding unit 8B in the

25 first component mounting work area 201 and houses a



pl acenent standby position SC are linearly arranged. Mre specifically,

t he second board conveying and holding device 11 is constructed in a
manner that a second loader ilA as an exanple of the pr&@riebendA0s6
conveyance unit, a second 5 placenent-position determ ning conveyance unit
11B as an. exanple of the placenent conveyance unit and a second

unl oader. 11C as an exanpl e of the post 48l acenent conveyance unit are
arranged in this order fromthe upstreamside to the downstream side al ong
t he second conveyance path. The 10 second | oader 11A | oads the second board
2b into the second conveyance path of the second conponent nounting work
area 202luandipgsidi ongpasdololmszzlles bb@ar duinabie sbeona pleradlidcenent
standby position SA. The second pl acenent- position determ ning conveyance

unit 11Bofs tisqwsed 161betweeadct heomemomtt § oader akl Arand dglea sec ahe
unl oader 11C, receives fromthe second | oader 11A the second board 2b

that hasnbeenepqas tsenedranthdelfd st tgleacatont preed pd aeeneftie shaadby
position SA, positions and holds the board in the second pl acenent

posi ti ong®SBgegnd unl oads the 20 board toward the second unl oader 11C when
t he conponent pl acenent operation of the second board 2b is conpl eted.

Thes second unl oadefnd 1¢iRaYi L oAsya 410l dsvibe bBpajd baspblegsepond
post - pl acenment standby position and unl oads the second board 2b from

‘the Secg&dofﬂm'@yaafe pat hﬁleh-.e 03 2 S&ROd boadetohlans,t ey seendole
pl acenment - positi'on 6 tober 6 51 determ ning conveyance uni 1lB and
~the seco&g Eﬂgoa%n§lglde cf the first placement positicn FB as
viewed from the operator, and perfdrms imaging‘ and
recognition Qf sucking posture or the like of the component
- 10 held by the ' first placement 'head-4. It is noted that
feferénce numeral 9a:in Fig. 1 denotes a two-dimensional
camera for two-dimensionally imaging the sucking posture of
the component out of the recognition device 9, while 9b
denotesA a three-dimensional camera for three-dimensionally
15 imaging the sucking posture .of the component out of the
recognifion device 9.

On the other hand, the second mcunting section
l102 can hold the second board 2a on which components are to
be mounted (the board 2 targeted for the mounting in the

20 second mounting section 102 is denoted by 2b fof
explanation; moreover, the board 2 1is denoted by the
reference numeral 2b when indicated regardless of the
position,- and the board 2b in a specific position 1is

| denoted by reference numerals 2Zb-1, 2b-2, 2b-3 or the like)

25 in a second pre-placement standby position SA, a second




which are all roughly identical in structure, can synchronously drive a
pair of belt conveyors back and forth in the direction of the second
conveyance path by a drive 5 device of one notor or two PoPetobep20PBe | ke.
Moreover,. according to the width of the second board 2b, the position of
at | east one belt conveyor can be noved in the widthwise direction with
respect to the position of the other bdlst conveyor, thus allow ng wdth
adjustnment. to be performed 10 according to the width of. the second board
2b. The second conponent feeding device 18 is arranged in the vicinity of
t he second placenent position SB and feeds the.conponents. Mre :

concr et epy ackhensegush t Lonpgpenrind egdsaeoteliwes 18 1 Sc &empes ed aefdrsecond
conponent 15 feeding units 18A and 18B, and each of the second conponent

feeding gpktisid@AsN1SB;i & GlezResedGivayssepebathdeord PRLLI ¢Reof the
second conponent nmounting work area 202 as viewed fromthe operator, and

made up ef ratMibhiviehiaGidey Pith PRI L8i £ashet RS RHd tHSnbdidh AcaONRRYIAL Ng
t aped conponents 207in which conponents to be nounted on the second board

2b are goepmndat ehand el dibRed LARGHOSMnt! LAiBhSAasaGGEAH ablg that a

conmponent feeding unit acco dating tray conponents in which conponents

aCComa o TF 28 FETH | R T of Mo < REvAe Y gl ackeBr i A hol e

acconmmo
9n " e PR oRO0R, R PY!sBEoAE SROB EORONEI): Fodun Mkl 2B or 160
second board 2b located in the second placemept pbsition SB
baséd.cnl & recognition resuit-by-the sécbﬁd recognition
device 19. |
10 The second mounting sgétion 102 isrprov;ded with
the second board' conveyingl and holding' device 11, the
second component feeding device 18, the second placement
head drive device 15 and the second recognition device 19.
The second board conveying and holding device 11
15 is able to convey the second board 2b, on which the
component is te be mounted, along the second conveyance
path other than the first conveyance path and to position
and hold the second becard 2b in the seccnd pre~placemént
standby position SA extending along the second conveyance
20 path, the second placement position SB located on the
downstream side of the second pre-placement standby
positicn SA and the second post-placement standby position'
SC located on the downstream side of the sec&nd placement

position SB. The second pre-placement standby pesition 3SA,

25 the second placement position SB and the second post-




second pl acenent head 14 between the second conponent feeding device 18
and the second placenent position SB, 5 holds the conponent fromthe second
conponent feeding device 18 by the second pl acenent hea® @atobgrd086aces by
t he second pl acenment head 14 the conponent held by the second pl acenent
head 14 onto the second board 2b positioned and held in the second

pl acenment position SB. 10 In this secod@ placenent head 14, a plurality of,
for exanple, ten conponent suction nozzles 10 for sucking and hol di ng

el ectroni c conponents in the second conponent nounting work area 202 are
arranged replaceably. In detail, the second placenent head drive device 15
15 is i npheprenked @ta&nﬂ%qubisi)%%rﬁ opgt afrer lpesid-dignigrdmeedseconde

pl acenent head 14 | ocated inside the second conponent nounting work area
202 in agspegirfi-ad 1R9SithicOR clcBndXboitth YoshFLein @Nend W TR AFe deM ce _
orthogonal directions in the second conponent nounting work area 202. This

second 201 Xs ¥ rQhate AR-thas fheaf pbhowing-1onssi tUELAR. 1HMIk- aXi8 as .
direction ball screw shaft 15b and 15b extending parallel in the Y-axis

gi rect i o PELReRdCU AT £ Bhe-SeceuhedionMANS £8! lngk, L e seegRd boar d

2b are arrang forwar reverse rotatable at front-and-rear end edges

22 40 g glisehion,al ihe sepand comevance ath O kb o G aher 12008 53

area on a nting apparatus base 31

The w0 1.5, dig poti,an BILLcRRLEY HIRLAnHE ARcISBaotat e Loyard and
unloader 11C as an example of the post*placément_conveyance
unit are arranged in this order from the upstream side to
the downstrgam side along the second conveyance path. The

10 second loader 11A loads the second board 2b into the second
cénveyance path of the‘second compenent mounting work area
202, and positions and héids the board in the second pre-
placement standby position SA. The sécond placemant-
position determining conveyance unit llﬁ is disposed

15 between the second loader 11A and the secend unloaderliic,
receives from the second loader 11A the second board 2b
that has been positioned and held in the second pre- -
placement standby position SA, positiens and holds the
board in the second placement position S$B, and unloads the

20 board toward the second unloader 11C when the éomponent
placement operation of the second board 2b is completed.
The second unloader 11C positions and holds the.board in
the second post-placement standby position SC and unloads

the second board 2b from the second conveyance path. The

25 second loader 11A, the second placement-position



synchroni sm by the synchronous driving of Y-axis direction 5 notors 15a and
15a as an exanple of a Y-axis rotation drive device fixed to one end of
the two Y-axis direction ball screw shafts 15b and 15b. 6Thetoben260®r ovi ded
a Y-axis novable unit 15c that can advance or retreat along the Y- axis
direction in nmesh with the two Y-axis direction ball 10 screw shafts 15b
and 15b, one X-axis ball screw shaft 184 that is arranged
forward-and-reverse rotatable in the Y- axis novable unit 15c and that
extends in the X-axis direction perpendicular to the Y-axis direction and
parallel to the second conveyance path of the second board 15 2b, an X-axis
di rect i odefreroiniby asnaevexaeplunisi Bk andxihe raRPRRINLBE PRdegevite for
rotating forward and reverse the X-axis ball screw shaft 15d, and an

X-axi s newdabhe uard &5f t haiughby advaieedicelr et¥eat SHIBRFULRY X- 8RPs
direction in mesh with the X-axis ball screw shaft 15d. Further, the 20

second pkgaenenhohedd ti4itvkat mades dih haid seyomyconpeneht andodarthg wor k

area 202 is fixed to the X-axis novable unit 15f and arranged novably in

the X-axig @heectimgrtidregsfl tie Wddortdecoteaganamvpbth imyi ta 18five

- Therefore, the second placenent head 14 can be advanced and retreated in
thes X 254a¥i sedioffeGlnicOmatt t e Y¥waXins i rseadzt othby Lt ke .seddndedvar 6.

Oct ober 2006 54 robot 15. In Fig. 1, reference nuneral 17 denotes a second

nozzl e sjatbpRinYhtehthe dLHaAgSE ithel R conel bokyrdcoRbs Hiat g slesisn bed
second conponent feeding unit 18B in the o
of at least one belt conveyor can be moved in the widthwiser
direction with respect to the positioﬁ-of the other belt
conveyor, thus allowiné width adjustment. to be.performed
10 according to the width of. the second boa;d 2b.
The second Edmponent feeding dévice 18 is
arranged in the vicinity of the second placement position
SB and feeds the components. More concretely, the second
component feeding devica 18 is composed of second compeonent
15 feeding units 18A and lSB,‘and each of.the second component
feeding units 18A and 18B is dispcosed at a deeper-side end
portion of the second component mounting work area 202 as
viewed from the operator, and made up of a multiplicity of
parts cassettes or the like accommodating taped components
20 in which components to be mounted on the second board 2b
are accommodated and held in a tape form. It is also
acceptable that a component feeding unit accommodating tray
components in which components to be mounted §n the second

board 2b such as semiconductor chips are accommodated and

25 held in a tray form is disposed in place of the whole or



5 second conmponent nmounting work area 202 and houses a plurality of types

of nozzles 10 suitable for a plurality of types of electronic conponents
so as to replace the nozzle 10 set on the second pl aceménDclobad2008 as t he

need arises. 10 The second recognition device 19 is disposed at a .
proximty of the second placenent position SB, for exanple, on the deeper
si de of the second placenent position S2 as viewed fromthe operator, and
performs i magi ng and recognition of sucking posture or the |ike of the

conponent 15 held by the second placenent head 14. It is noted that
reference nuneral 19a Jr Fig. 1 denotes a two-di nensional canera for

t wo- di nrensimmalf ytheregpamgnd heompokenyg pestiing ahitt hé2camparemnt out of the
recognition device 19, while 19b denotes a three-dinmensional canera for

t'hr ee- di nensi onal | yTh20 demgidgpl Heamarcki Meapostive Qbvihe ¢eMpRRaY Hut of
the recognition device 19. In the first nounting section, the conponent is

hel d fromddwnd i plcearpanemedeedingbdewiees 8thy t Beddnst I]:Qﬁféf?d“ head
4, and the recognition of the conponent held 25 by the first placenent head

4 is per frelBéhPYded ke eXBPhAG GKXt 8BRHAA00H] 2 SEnEAE LW Oi fEnsisanal
canera 9a of the first recognition device 9.  Thereafter, on the basis of a

by The Prr B e o e R ForBoar PR (Toned

and helddEQiEEeﬂﬁrﬁ§ PhacemnPOost LEOREB Bad 14, and places byr

the second placement head 14 the component held by the

second blacement head 14 onto thé Vsecond boafd 2b

positioned and held in the second placement position SB.

.10 In this ,serpd plaqement head 14, a pluraiity ‘of, for

ekamﬁle,.ten Componént suction nozzies 10 for sucking and

holding electronic components 1in the second component
mounting work area 202 are arrénged replaceably.

In detail, the setond placement head drive device

15 15 is implemented by a second X-Y fobot for positioning the

second placement head 14 located inside the second

component mounting work area 202 in a specified position in

X- and Y-directions, which are two orthogénal directions in

the second component mounting work area 202. This second

20 X-Y robot 15 has the following constitution. Two Y-axis

direction ball screw shaft 15k and 15b extending parallel

in the Y-axis direction perpendicular te the second

conveyance path of the second board 2b are arranged

forward-and-reverse rotatable at front-and-rear end edges

25 in the direction of the second conveyance path of the



the first board conveying and hol ding device 1. On the other hand, in the
second nounting section 102, the conponent is held fromthe second
conponent feeding device 18 by the second pl acement hea® @atobgnd0ffe 10
recognition of the conponent held by the second placenent head 14 is
performed by, for exanple, the two-di sional canera 19a of the second
recogni tion device 19. Thereafter, on“the basis of a recognition result of
the second recognition device 19, the conponent held by the second 15
pl acenent head 14 is placed on the second board 2b positioned and held in
t he second pl acenent position SB by the second board conveyi ng and hol di ng
devi ce 13eCEBdr FYHRIABREJSHVRR F BRI s&fi0F s qGRA  SwnPT¥ o  BEEBEEPAY t he
passage of the circuit boards 2a and 2b, 20 respectively, are arranged at
one- si de2RPRALpbrs| MESeof 3ihe fThst il ¥easha plactTeheD pésildli oficrew
determ-ni ng conveyance wunits 1B and 11B, the one side being closer to the
| oader s shafand 1BPR rasgectlidbel yromite bodpdwetrdppedRd 32 re@e r st opphing t he
circuit boards 2a and 2b in the respective 25 specified positions are
ar r angedsatcenan psmt bgnshen ey d@otuwsbhedr 2006 66 Jidicd cderecoiohe
unl oaders 1C and 11C, respectively. Board arrival ‘detection sensors (not
~shown) frortahets ek¥a ngnd appaoashaandxampileabfof hexdis oudttathicar diree and 2b
in the board conveyance directions of the conveyance paths from5 the
| oader s dévidsl fikedi de tonar éntheflintlvadews G antk 1dCretaibhe tspkkifi ed
positions. are provided in the vicinity of '

screw shafts 15b and 15b. There are provided a Y-axis

movable unit 15¢ that can advance or retreat along the Y-
axis direction in mesh with the two Y-axis dire;tion‘ball
10 screw shafts 15b and 15b, one X-axis.ball screw shaft 15d
that 1is arrahged forwafdfand—:everse'rotétabie in the Y-
axis movable unit 15¢ and that extends in the X-axis
direction perpendicular to the Y-axis direction and
parallel to the second conveyance path of the second board
15; 2b, an Xanis direction motof'lSe as an example cf an X-
axls rotation drive device for rotating forward and reverse
the X~axis ball screw shaft 15d, and an X-axis movable unit
15f that can advance or retreat along the X-axis direction
in mesh with the X-axis ball screw shaft 15d. Further, the
20 second placement head 14 that moves in the second compcnent
mounting work area 202 is fixed to the X-axis movable unit
15f and arranged movably in the X-axis direction integralily
with the X-axis movable unit 15f. Thereforé, the second
placement head 14 can be advanced and retreated in the X-

25 axis direction and the Y-axis direction by the second ¥-Y



the board stoppers 32. More specifically, a cylinder for driving each
board stopper is provided with an upper-end position detection sensor for
detecting the upper end .10 position, of its piston rod 81@¢tebgh20@8 shown
in the. figure. The board stoppers are positioned in the el evated
‘positions during the nmounting operation while abutting against the
respective boards 2a and 2b. Moreover, 54n order to place electronic
conponents- 15 on the circuit boards 2a and 2b with high quality, the
boards 2a and 2b need to be supported from below. Accordingly, the first
and second pl acenent-position determ ning conveyance units 1B and '11B of
t he boar gope@nueyi ng and hol di ng device are provided with a support 20

pl ate (not shown) that has a size equal to or larger than the |argest
board and that can mhe pmyed; Uprafdrdawa. nhimer@QuiTEddansbes af sdpRrt pins
(not shown) are planted on the support plates, and the support plates are

moved uppBY:ikespestiyg, SUpRH Bkat2-HahybAg GY! ikRder 610k t§hayw) zs0 25
as to support the | ower surfaces of the circuit boards 2a 6 Oct ober 2006

57 and 2bapy LB SSUORA Pidind BebhpdrithPOrLEQMAGONydNe 1BaAr s 2Reand 2D
are held Eetmeen support rall portions so as to ge hel d in specified
o . As . . 5 . ‘ _ q
5°ari ve BegPaas "EbhBGhkn  tn IRt bOk arkE” 1505, and theran v
Jevi : I q hd . .
o OrS BLTEAILEE R LAY Bk RY-0987 1 QupRegLl 0r PUpiLEg pEOTaT

That is,
of types of electronic components so as to replace the

noczzle 10 set on the seccend placement héad_l4 as the nead
arises. |

10 . . The second recognition device 13 is disposed at a
ﬁroximitﬁ of the secbnd placement position SB, for example,.
oﬁ the deeper side of the second placement position SB as
viewed from the operator, and performs imaging and
recognitipn of sucking posture or the like of the component -

15 held by the second placement head 14. It is noted that
referance numeral 19a in Fig. 1 denotes a twe-dimensicnal
camera for two-dimensionally imaging the suckihg posture of
the component out o©of the recbgnition device 19, while 19b
denotes a three-dimensional camera for three—dimensionally

20 imaging the sucking posture of the component out of the
recognition device 19.

In the first mounting section, the component is

held froﬁ the first component feeding device 8 by the first
placement head 4, and the recognition of the component held

25 by the first placement head ¢ is performed by, for example,



connected at |least to the board passage detection sensors, the board
arrival detection sensors, the first and second 10 recognition caneras 9.
and 19, the first apd ;second X-Y robots 5 and 15, the £i®etobghd088cond
pl acenent heads 4 and 14, the first and second | oaders 1A and 11A, the
first and second placenent-position determ ning conveyance units 1B and
11B, the first and second unl oaders 1C%nd 11C, the 15 belt drive notor, -
t he board stopper driving cylinder, a database 1001 having stored therein
information pertaining to the nounting operation or other information,
such as information as to the size and the like of the board 2 on which
conponentthaar ewoedimenuntned, icaherrat ban as tthd hef 2sshapesgrheiigi s and
the li ke of conponents, information as to the placenent positions on the

board indehiicle the WBMOIEIYS, a6 €0 beagDynbeds theoguRtiong reaquance
therefor, the shape and the |ike of the conponent suction nozzles,

i nformat bgn @set gikBe Rr-dYracermit astandbyy 25t RESidmbh it therhoader s,
t he placenent positions of the 6 Cctober 2006 58 placenent-position

deter m nkRg GORURY NCGR-HUS hOE|! @eispg%t@da%neme_ st apdbyppgsht bans of
t he unl oaders, an “operating section 1002 for executing desired operations,

a &l ”erpgsﬁ%.pﬁ%ﬁa@ﬂcﬁmé' Ui Ry het meen fﬁﬁ]gb&nQH%l ﬁo%i%%r?tﬂ"@nﬁf{ and so
ft t t he

on. The operation o e electronic conpone nmounti g appar atus o

first embadi BpekocoBITEIEbAYedingt 2R AL ARPUR e expout ed under the
On the other hand, in the second mounting‘sectidn
102, the combonent is held from the -second' component
feeding device 18 by tﬁe second placement héad 14, and the
10 recognition of the éomponent held by the seqond'placement
heaq 14 is performed by, for example; tﬂe two—dimensioﬁal
camera 19a of the secdnd recognition device 19. Thereafter,
on the basis of a recognition result of the second
recognition device 19,. the component held by the second
15 placement head 14 is ?laced on the second board 2b
positioned and held in the second placement pesition SB by
the second board conveying and holding device 11.
Board passage detection sensors (not shown) for
detecting the passage of fthe circuit boards 2a and 2b,
20 respectively, are arranged at one-side end portions of the
first and second placement-position determining conveyance
units 1B and 11B, the one side being closer to the loadefs
1A and 113, respectively, and board stoppers 32 for

stopping the circuit boards 2a and 2b in the respective

specified positions are arranged at end portions on the

(g%}
u



control unit 1000. 10 First. of all, in the first nmounting section 101,

the first | oader 1A, the first placenent-position determ ning conveyance
uni-t 1B and the first unloader 1C are adjusted in w dt h6{3ctobar 8g06o t he
width of the first board 2a to be |oaded into the first conveyance path.
15 Thereafter, the first board 2a-1 is positioned in the first placenent
position FB of the first placenent-posigtg on determ ning conveyance unit 1B
through the first |oader 1A, and the first board 2a-2 to be nounted next
is positioned and held in the first pre-placenent standby position FA of
20 the first | oader 1A Next, the first placenent head 4 is noved from the

posi U1 on Bl "E,86401 1L S Lpssheomonen geding dedse Ayang the

conmponent'§ "ar e sucked and nozzl es

head 4 from._the conmponent .25, feeding unit 8A_or 8B of the fi,r st canponent
foadi ng BBOFEs ¥ At obenesaas 680 Bheila PRl shddh | Bk skl eriadts o
nmoved from the_first comonent. feedi ng device 8-to the fi.r .re nition
Govi ce OPPRAGAERe as ARtaR A Ghd Forpiants SORENT 89 BRE ABz3Fect0 of
the first placenent head 4 are .each reco ﬁjzed.,hbxt t he firstF@Iacenent
head 4 | BORBOeFITERNNTE FLreCtriotdgm i ofedevoRESBabae! Mt s s Erom

plagenent- position determ ning conveyance unit 1B, and the conponent
the loaders 1A and 11A side toward the unloaders 1C and 1IC

to the specified positions aré provided in the vicinity of
the board stoppers 32. More specificaliy, a cylinder for
driving each board stopper is provided with an upper-éndr
position dgtection sensor for detecting the upper end
.10 position,of;its piston rod althocugh not Shown in the figure,'
The board stoppers are positioned in the elevated positidns
during the mounting operation while abutting against the
respective boards 2a and 2b.
_ Moreover, in order to placé electronic components-
15 on the circuit boards 2a and 2b with high quality, the
bocards 2a and 2b need to be supported from below.
Accordingly, the first and second placement-position
determining conveyance units 1B and 11B of the board
conveying and holding device are provided with a support
20 plate (not shown) that has a size equal to or larger than
the largest board and that can be moved up and down. A
required number of support pins (not shown) are planted on
the support plates, and the support plates are moved up by
respective suppert plate driving cylinders (not shown) so

25 as to support the lower surfaces of the circuit boards 2a -



10 held by the first placenent head 4 is placed by. the first

13. Subsequently, the

feeding 15 unit 8A or 8B of the first conponent feeding device 8 and

perfornms the suction of the conponent tzg be nounted next.
by repeating the conponent suction, recognition and placenent,
be pl aced are nounted. 20 After the end of the nount.i ng,

mount ed board 2a-1 is unloaded fromthe first placenent-

above,
t he conponents to

pl acement

head 4 on the first- board 2a positioned and held in the first Ebagenentr
uni t

position FB of the first placenment- position deterniningﬁdaﬁ@@?é

first placenment head 4 returns to the conponent

As descri bed

al |

t he conponent -

I ti t 1 Al |1.1B t d the fj . | oader_,1C,
posi {1 onBCam nBva TeT SEPRRES: ‘Bhte: "ol BEERCALE: oREBYBHS (F5n #E or the
first der 1C and, 25 thereafter, furth | oaded f th t
rount | ngP 8 R osdr 6060 60 ob kL r B B oy’ IRBLY 151 ik OABEPRIGEAL L hi s
time, th first board 2a-2 that has b i tioned and held in th
First pre®phacBRehP S ARIAY SFaLrErD RN DioHTe T4TRtc T eoker 1A 1S |

concurrently positioned and held in_the first 5 p
the first placementSp88PPPoAR defer Ai nFRF é%ﬁ€§?§ﬁ€é°8ﬁ¢tSQESPﬁ?oéﬁﬁ

fir
th

10

15

20

t

drive devices are driven and controlled based on a specified
mounting program. That is, the control unit 1000 is
connected at least to the board passage déﬁection sensors,
the board arrival detection sensors, the first and second
recognition cameras 9 and 19, the _fir§t, and .second X—Y
robots 5 and 15, the first and second placement heads 4 and

14, the first and second ioaders 1A and 11Aa, the first and

second placement-position determining convevance units 1B

.and 11B, the first and second unlecaders 1C and 1iC, the

belt drive motor, the board stopper driving cylinder, a
database 1001 having stored therein informatiéu pertaiﬁing
to the mounting operation or other information, such as
information as to the size and the like of the board 2 on
which components are to be mounted, information as toc the
shapes, heights and the like of components, information as
to the placement positions on the board in which the
components are to bé mounted, the mounting sequence
therefor, the shape and the like of the component suction

nozzles, information as to the pre-placement standby

positions of the loaders, the placement positions of the

| acement position FB of

t he

| oader 1A,  and the next first board 2a-3 _is positioned and held in
fir@ﬁl$ﬁed%Yé%%ﬁeﬁFesFaﬁBB9tBGSFPi@anQQﬁOkFRP#QT%QOQKmﬁ%ﬁ tha  The
board positions in Fig. 1 and Fig. 2 are in this .10 state.



The nmounting operation in the second nounting section 102 is perforned
concurrently with and independently of the aforenmentioned nountin
operation in the first nmounting section 101. 15 That isﬁ(DﬁmbBezggﬁond
mounti ng section 102, the second |oader 11A, the second pl aceient-position
determ ni ng conveyance unit 11B and the second unl oader 11C are adjusted
in width according to the width of theggecond board 2b to be |oaded into

t he second conveyance path. 20 Thereafter, the second board 2b-1 is
positioned in the second placenent position SB of the second pl acenent -
position determ ning conveyance unit 11B through the second |oader 11A,

Cecond pPaipE Ao RC S ey T rS TR T on GRSV ATRE solang 1 onter TTA 6

second preée-p Acerment stan 651t 1on

Cct ober 200 1 Next, the _segcond placenent head 14 is v from _the
positionp8fgfﬁ aﬁ?ﬁ&ﬁﬁ tg%ﬁﬁﬁ&gécéﬁﬁg5gﬁﬁg%eﬁ??fe% inguﬁggggggsIB,aghd t he
conponents are.sucked ,and by the_ nozzles of .the, second. pl acenent head
o om PRE B SR  Sre i Oy ok { SxaREings s s nn ‘Enn B Rporont
feeding  device 18. Next, th econd pl acenent head 14 is poved.from .the
second cbrBshent? f e&8fng %ERgéiéﬁ%l?g t Ht S gbndPeFEES TN t 1BAIHEH e 19,

and_t he postures of the conponents 10 held by the nozzles of the second
pl atenen?PREaHI2RSar 81de§BhRecogni zed.

The operation of the -electronic component
mounting apparatus of the first embodiment constructed as
described above is‘ éxecuted under the control of the
control unit 1000.

10 o . Eirst.pfrall, in the first mounting section_lOlg
the first loader 14, the first placement-position
determining conveyance unit 1B and the first unloader 1C
are adjusted in width according to the width of the first
board 2a to be loaded into the first conveyance path.'

15 Thereafter, the first board 2a-1 is positioned in the firs<t
placement position FB of the first placement-position
determining conveyvance unit 1B through the first loader 1A,
and the first board 2a-2 to be mounted next is positioned
and held in the first pre-placement standby position FA of

20 the first locader 1lA.

Next, the first placement head 4 1is moved fronm
the position of the origin to the first component feeding
device 8, and the ccomponents are sucked and held by the
nozzles 10 of the first placement head 4 from the component

25 feeding unit 8A or 8B of the first component feeding device



Next, the second placenent head 14 is noved from the second recognition
device 19 to the second placenent- position determ ning conveyance unit
11B, and the conmponent 15 held by the second placenment hé&ddctoiper 2086aced on
the second board 2b positioned and held in the second placenent position
SB of the second pl acenent-position determ ning conveyance unit 11B by the
second pl acenment head 14. Subsequentlyg the second placenent head 14
returns to the 20 conponent feeding unit 18A or 18B of the second conponent
feedi ng device 18 and perforns the suction of the conponent to be nounted
next. As descri bed above, by repeating the conponent suction, recognition
and placgnent, all the conponents to 25 be placed are nounted. 6 Cctober
2006 62 After the end of the nounting, the conponent- nounted board 2b-1-
i's unloaded fromthe secand placement:_ position deteym.nin onveyance unit
11B toward t he secgﬁf‘f"unr}beadgf*rffc,p]p%‘g'rf‘?%‘f‘neg‘eﬁﬁd %ellé irﬁof%% §§8g'nd post
5 pl ace t standby position SC aof the second unl oader_ 11 and _.t hereafter
furtherngﬁiaoa(féﬂs%ut %ﬂmﬁ%erb%npﬁﬁgﬁlﬁ‘ngnmffﬁ‘ﬁﬁfm k &Fea T2 byiithe
-second unl oader  11C. At this,  tine tge next second_bqgard 2b-2 that has
been posTEFBABUCIARD WHIES n®t héKhcbhE HOSHEESereht BEantBYCBBEREFon SA
of 10 the second | oader 11A is concurrently positioned and held' in the
second prateneit Gesi1PoR B 6F tHe SBBord ISPl RIAFREPosERGh Uetefni ni ng
conveyance unit 11B through ‘
each recognized.

Next, the first placement head 4 1is moved from
the first recognition device' g to ﬁhé first placement-
position determining conveyance unit 1B, and the component

10 held by the first placement head 4 is.p;aceg by_the;first
placement head 4 én the first board 2a positioned and held
in the first placement position FB of the first placement-
position determining conveyance unit 1B. Subsequently, the
first placement head 4 returns to the component feeding

15 unit 82 or 8B of the first component feeding device 8 and
verforms the suction c¢f the component to be mdunted next.

As described above, by repeating the component

b

suction, recognition and placement, all the components to
be placed are mounted.
20 After the end of the mounting, the component-

mounted board 2a-1 is unloaded from the first placement-
position determining conveyance unit 1B toward the first
unleoader 1C, positioned and held in thé first post-
placement standby position FC of the first unloader 1C and

25 thereafter further unloaded out of the component mounting



t he second | oader 11A, and the next second board 2b-3 is positioned and

held in the second pre-placenent standby 15 position SA of the second

| oader 11A. The board positions in Fig. 1 and Fig. 2 ar& Oatober 2086at e.

According to the first enbodinent, in one conponent nounting apparatus,

t he conponent mounting work area 200 of the board 2 is divided into the

two parts of the 20 first conponent nowgti ng work area 201 and the second

conponent nounting work area 202. In each of the first conponent nounting

wor k area 201 and the second conponent nounting work area 202, there are

independently performed the operations of the |oading of the boards 2a and

2b by 25 the first ader {A-.ard. the sacepgdd qader AlAthe t 2006

63 positioning and éf@] gﬁ'ﬁg 12? tﬁg Bogr 33 2a angga %y tll:lle ft?_rngs%:' 0&%-

pl acenment —pQasid.i 1 LN e c i :%g h e .

pl acenen%—e%gsif{lir%rn% g’ﬁag&g %Ji'l ng gg%e&%ﬁc%%& :‘D 1 %{]&%ﬁ&e S%%n%%ﬁ%ntlr% eed by

~the firs n nd..co t 5. feedi i 8 and , i he suctjon,’
kh dfﬁescé)ngrgogﬁfgﬂ%&en% él’%g&%ﬁegg gl%? %erllndﬁgec?s)fﬁdt Fagse‘L mt heads

hol di ng and -rniovene corponent’s irs
fecogni 13386y Eed o P e ShaL T nESthT daHF g 26F (et S bbar 8924 47¢ 2b by
andS11p PHABSPPRG: HAPGGIEr & and t ADSedit Un DLCPASTECboRBrson =
PR It Ry R U T

and the next first board 2a-3 is positioned and held in the
first pre—placement standby position FA of fhe first loader
l1A. The board positions in Fig. 1 and Fig. 2 are in this

-10 state. |

The mounting opération in the second mounting
section 102 is performed concurrently with and
independently of the aforementioned mounting operation in
the first mounting section 101.

15 That is, in the second mounting section 102, the
second locader 112, the second placement-position
determining conveyance unit 11B and the second unloader 11C
are adjusted in width according to the width of the second
board 2b to be loaded into the second conveyvance path.

20 Thereafter, the second board 2b-1 is positioned in the
second placement position SB of the second placement-
position determining convevance unit 11B through the second
loader 114, and the second board 2b-2 to be mounted next is
positioned and held in the second pre-placement standby

25 position SA of the second loader 11A.



wor k area 201. The board 2a-1 is positioned and held by 15 the first

pl acenment - posi ti on determ ni ng conveyance unit 1B for the nounting
operation in the first placenent positien FB that is a |BdDtiober RO0&t ed

cl osest to the conponent feeding units 8A and 8B arranged al ong the board
conveyance direction in the first conponent nounting work area 201 and 20
closest to the camera to be usually nogt frequently used as one exanple of
the first conponent recognition device, e.g., two-dinmensional canera 9a.
Next, the first placenent head 4 is driven to suck and hold the conponent
fromthe conponent feeding unit 8A or 83, the conmponent is 25 recognized

by the {vo- direns! gl COIRL & Jbn " LUERChRe LB CEiObers 2000<a0¢ apunt | ng

on the board 2a is erforned epeating this after endlng t he

R AT L, TR e I

unl oaded™FF oRPERECR P& i ton erm ni g conveyance

5 toward  t he f|r t unl oading 1C and further unl qaded t first
conponente¥bGft ithg vﬁﬂ‘ﬁ gh@a %Pwnttﬁe fFs sucﬁﬁcga h%éid éllft hiélreot her
hand, concurrently with- the u n ati,o the f rst _nmoun

secti on 193zl ?ﬁe°¥b&%ﬁj%ﬂ?qp4t%f ﬁg %8a§hg4s 56WH1§8%p6ﬂ@H?n%%untlng
10 work area. .202.by the second Ifgg 11A in Hre second’ gng
nou%tlngf%ﬁﬁkn%ré%”ébzlsﬁhé”boéﬁﬁ 1tP8  §RFS1Y oREBPRRE el §° §l?ﬂe
second pl acenent-position determ ning conveyance unit 11B for the nounting
operatldﬁevlﬁeth% second pl acenent position 5B that is a portion

Next, the second placement head 14 is moved from
the second component feeding device 18 to the second
recognition device 19, and the pdstures of thg components

10 held by the nozzles of the .second p;a;emeqt head ;4 are
each recognized.

Next, the second placement head 14 is moved from
the second rececgnition device 19 to the second placement-
position determining conveyance unit 11B, and the component

15 held by the second placement head 14 is placed on the
second board 2b positioned and held in the seccond placement
position SB of the second placement-position determining
conveyance unit 11B by the second placement head 14.
Subsequently, the second placement head 14 returns to the

20 component feeding unit 18A or 18B of the second component
feeding device 18 and performs the suction of the component
to be meounted next.

As described above, by repeating. the component

suction, recognition and placement, all the components to

25 be placed are mounted.



15 located closest to the conponent feeding units 18A and 18B arranged
al ong the board conveyance direction in the second conponent nounting work
area 202 and closest to the camera to be usually nost fBddolober2006ed as

one exanmple of the second conponent recognition device, e.g.,

t wo- di nensi onal 20 canera 19a. Next, the second placenent head 14 is driven
to suck and hol d the component from thgj,conponent feeding unit 18A or 18B,
t he conponent is recognized by the two- dinensional canera 19a, and then
the nounting on the board 2b is perforned. After repeating this and after
endi ng the 2S nounting work in the second nounting section 102, the board 6

et er i ni ng. conveyaneg unEE1 1 ol d e Boebner B  oader CHROHE T ur t her
unl oadi n§oLRESts TR S TRt ¢ 5T AT sEEaR] cHB G B Big meer one.
101 o 20 308 MRNILSIAT %o 08 SOTRCTRRL 8 004 commanenl
B he §DLBFBRECL F Uy Ran! EORGRLBH| A hed s TR PECObnbERtRer
-conponent _nounti ng ends_in advance in concurrently performng the
coggmunﬁlﬁﬁﬁﬁﬁpﬁg5&%9@RKOHQSFFlPHeSqnﬁfaﬁh%/%?CQBﬁp&ﬂ%ﬂa nttRg work
areas, respectively, the conmponent-nmounted board can be unl oaded w t hout
15 avai t#Rg t RECERATEETt hEUSEREr cHRBERERE st | Rf opehait | GAmPOnent
mounting work area 202 by. the second‘ﬁnloadér 11C. At this
time, the next second board 2b-2 that has been positioned
and held in the second pre-placement standby position SA of
10 _thg segond.loader‘llA is cdncurrently positicned and held
in’ the second placement ©position 8B of the second
placement-position determining conveyance unit llB.thrdugh
the second lcader 11A, and the next seéond board 2b-3 is
positioned and held in the second pre-placement standby
15 position S& of the second loader 11A. The bbard positions
in Fig. 1 and Fig. 2 are in this state.
According to the first embodimeht, in one
component mounting apparatus, the compoﬁent nwunting work
area 200 of the board 2 is divided into the two parts of the
290 first component mounting weork area 201 and the second
component mounting work area 202. In each of tﬁe first
component mounting work area 201 and the second component
mounting work area 202, there are independently performed

the operations of the loading of the boards 2a and 2b by

25 the first loader 1A and the second Ilocader 112, the



or board unl oading, and the areal productivity can be further inproved.
Mor eover, the shortest distances between the boards 2a and 2b positioned
and held in the respective conponent nounting work area$ QCoband0062, the
conponent 20 feeding units 8A, 8B, 18A and 18B and the caneras that are
usual ly nost frequently used, e.g., two-dinensional canera 9a and 19a,
respectively, can be remarkably shorteged in conparison wth the case
where the boards are held in the board conveyance paths in the center
portions of the 25 conponent nounting work areas as in the conventi onal
case, 6 October 2006 66 and this can reduce the nounting tinme and inprove

h h

(e P BUSURY Bt DLERYHan A B0t | St ILD AR UILTIE cne
- pl t det B h d 1C,
Phe. secofieroaleReetRe T e Sach Qﬂ”?}ﬂﬂzln%l B8 e%ﬁﬁa éﬁﬁht“eﬁ"% &
conveyan unit 11 ind t he secon%ﬁun oad 11C t he board conve I ng and
o1 1 g 6551 GRS Fr=RERGr AONG TGt Fae GPBRASLOR (TR0 QB 3 and

2b, th t-side edge t th f the f t
conpongniiﬁg :ngze O;a£§8§|%Wb§ﬁF§3fﬁﬁthé ¢ g%gﬂéf ggﬂﬁﬁgn?hés

oper at or _out_, of the co one 2§1 wor K argﬁs jvided into two, and
t he’  deepRpdinged %Hg@es tFB Sa S U Y 9 rPRHMQBERERBNd
conponent nounting work area 202 | ocated on the' deeper side far fromthe
oper at orof TReRRPBEBESHPVsERE fgrst and second placement heads 4 and

14, the recognition of components by the first and second
recoghitioﬁ dévices 9 and 19 and'_the unlqading of the
boards 2a and 2b by the first and second plaéement—position
10 determining conveyance units 1B and ;lsﬂrthe.fi;st unloader
1C and the second unloader 11C. More concretely, the board
2a-1 is loaded into the first component mounting work area
201 by the first loader 1A in the first component mounting
work area 201. The board 2a-1 is positioned and held by
15 the first placement-position determining conveyance unit 1B
for the mounting operaticn in the first placement positi
FB that is a portion located closest to the component
feeding units 8A and 8B arranged along the board conveyance
direction in the first component mounting work area 20l-and
20 closest to the camera to be usually most frequently used as
one example of the first component recogrnition device, e.q.,
two-dimensional cameraz 2a. Next, the first placement head
4 is driven to suck and hold the component from the
component feeding unit B8A o¢or 8B, the component 1is

25 recognized by the two-dimensional camera 9a, and thern the



t he placenment positions FB and SB in the placenent-position
conveyance units 1B and 11B with reference to

conponent

det er m ni ng
the support rail portion
| ocat ed cl osest to the conmponent 20 feeding units 8A 8B6 Qelabend008B and
the caneras to be wusually nost frequently used as one exanple of the

recognition devices 9 and 19, e.g., two- dinensional caneras 9a

and 19a anong the pair of support rail,portions of the placenent-position
1

determ ni ng 25 conveyance units 1B and

6 October 2006 67 rail portion noved close to or apart fromthe one

and 2b. The di stances of the anene t | acene eads 4 an 14,
i e., tHOWN5iRGECEEHdCRectP el BESE’PF‘GHS %‘ﬁflﬁhé“[lmaé@dop% S?se

t he.

short estTiEF 6t ANCECERARME TAPS1EART T cABERTT

co

onent sucti on, recognition and Eglcenent are |inked |n tg%
d

RBuUnFPRYSYRBEES sUPH e

1B and by maki ng the other support

support raiI portion, it is enabled to cope mnth the board si ze.
Ther ef or e, e _conpon uction.and. hol di on f el g
uni ts 8AP°%% lﬁgAqgh %Eggié ‘¥h§a5-tec88ﬁ |§&$ y the {; ggkgﬁsﬁgﬁgl
. cameras 9a and 19a are perfo onsi st ent.| near t he poghFlon i_n the
" short estth#F st@hfe, 2 Mot d t R4 of"YHe ¢ c boardE 2a

i ncrease the production efficiency. In particular, conventionally, when

conponeritewar@ Fbentddson ¥mOdBHRE LR PRG heuLFeeRi tplepdere Bdar At

conveyance position, the distances between the positions of the three
operat | ottse offirsiie component HEMTEMJ reeshniaien afd gracERrent ZibsFd

10

15

20

unloading 1C. .On the other hand, concurrently with the
mounting operation in the first mounting section 101, the

board 2b-1 is loaded intoc the second component mounting

work area 202 by the second loader 11A in the second’

component mounting work area 202. The board 2b-1 1is
positioned and held by the second placement-position
determining conveyance unit 11B for the mounting operation
in the second placement position 8B that is a portion
located closest to the component feeding units 18A and 18B
arranged along the board conveyance direction in the second
component mounting work area 202 and closest to the caméra
to be usually most frequently used as one example of the
second component recognition device, e.g., two-dimensional
camera l1l9a. Next, the second placement head 14 is driven
to suck and hold the component from the component feeding
unit 18A or 18B, the component is recognized by the two-
dimensional camera 19a, and then the mounting on the board
2b is performed. After repeating this and after ending the

mounting work in the second mounting section 102, the board



becone long in.the case of small boards, and the nounting process tine
woul d be increased. In contrast to this, 20 according to the first

embodi ment, the board is positioned and nounted in the [SJOFtoben2@AEre t he
di stances between the positions of the three operations of the conponent
suction, recognition and placenment becone short even for snmall boards and
| ar ge boards, and therefore, the nountgpg 25 process tinme can be remarkably
reduced. Particularly, in 6 October 2006 68 each conmponent nounting work
area, the conponent feeding units 8A, 8B, 18A and 18B are arranged al ong
the end edges in the board conveyance direction of the conmponent nounting
work ar g2 S*lgwn Mlgé@edl EReUIn 1 9. se%onﬁherﬁi@ééneécngs&%q.@am tion

devi ces and 19 are arranged on the center de in the conveyance

di rectiq ggrﬁ?glggng% e Hg%nﬂjfnq%h Wﬁéktaﬁséa 2L %&Qﬁ uﬁmeaae@

placenen position e boards 2a and 2b in

R ranged 10 e o &%%@M@@V%@@CG Ve 1%9@9“&18‘:%?1@?%%&9

arrange t he conveyance rection

k f th
3???32§3%“§g9§@%2 ?ﬁgrﬁsgﬁf?g% ) gﬁ%e %Pégru%ggﬁgﬁggﬁﬁj'oT ?hetcgnponent

, t d I t. Thergf t
canbe 15 fur ther. %p%ﬂvaa?ufﬁf?&%rthsirﬁﬁéﬁ. B ER o Rt
k 200 intq t d t of th I t
heads 4 S S & Hoaabad 1 it R oulPPANHY ocBle (T RE

i nproved. For o 7 _
holding, the component recognition, the component placement

~and the board unload;ng can be performed independently of
each other in the respective opfimum stétgs, and the
10 productivity can be further improved. .$hat:isg when_e;ther
component mounting ends in advance in concurrently
performing the component mounting -éperations in the
plurality of component mounting work areas, respectively;
the componént-mounted board can be unloaded without
15 awaiting the end of the other component mounting 6peration
or board unloading, and the areal productivity can be
further improved. Moreover, the shortest distances between
the boards 2a and 2b positioned and held in the respective
component mounting work areas 201 and 202, the component
20 feeding units 8A, 8B, 18R and 18B and the cameras that afe
usually most frequently used, e.g., two-dimensionazl camera
9a and 1%a, respectively, can be remarkably shortened in
compariscon with the case where the boards are held . in the

board conveyance paths in the center portions of the

25 component mounting work areas as in the conventional case,



exanpl e,

ef ficiency per unit area can be inproved in

in the nounting apparatus of the first enbodi nent, 20 the tine for
nounti ng one canponent can be reduced to about one-half that of the
conventional case, and the mounting process tinme can be6r@etebrnB0O6
i nproved. Moreover, the two boards 2a and 2b are arranged as a pair
oppositely in the conponent nounting work area 25 200 in one conponent
mounti ng apparatus, and therefore, thegg October 2006 69 nounting

conpari-son with the case where

only one board 2 is arranged.’ Mreover, if the conponent nounting in the
first nounting section 101 and the conponent nounting in the 5 seco

mount | ng, 3§Ctd o 102,31 eogaBEUT 0! ':ﬂoﬁ?ﬂ%”%lﬁn(f taep ! BRSIRIGY | RYle

operation can

can be i

first mou
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I'ng

overl ap

e perforned nore efficlent t he nounting proce

eover, the first placenent head drive device 5
n%%?%ggi%%?.bn 101 and the second placenent 10 head drive d

fore, I Ng operationin noun

each ot her".

nd

ss tine
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evi ce
not
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interfer

th taken.in b i.ng the two-di i onal
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t he conponents in positions ocat ed adjacent to the_pl ace t. posit
and SBrrpémp.t 1B, tI'Fl)e first unloader ].C,J i"?he second lga ermaiq. ’p t%e

"second placement-position determining conveyance unit 11B

10

and the second unlcader 11C of the board conveying and
holding devices 1 and 11 accofding to thé widths of the
bogrds?2aland Zb,‘the front-side edge portion is seﬁ as_thg
reference in the first component mounting work area 201
located on the front side near the operator out of th

component mounting work areas divided into two, and the

' deeper-side edge portion is set as the reference in the

15

20

25

second component mounting work area 202 located on. the
deeper side far from the operator. Therefore, by setting
the placement positions FB and SB in the placement-position
determining conveyance units 1B and 11B with reference to
the support rall pecrtion located closest to the component
feeding units 8A, 8B, 18A and 18B and the cameras to Be
usually mest frequently used as one example of the
component recognitibn devices 9 and ‘19, e.g., two-
dimensional cameras 9a and 19a among the pair of suppert
rail portions of the placement-position determining

convevyance units 1B and 11B and by making the other support

as 9a

ions FB



20 in the vicinity of the center portions of the conponent feeding devices
8 and 18. Therefore, the distance fromthe conponent feed_ to the_conponent
recognition can be shortened, and the mounting process Bi@eob8R28@6f urt her
shortened. 25 Moreover, the conponent nounting work area 200 is 6 Cctober
2006 70 divided into the two equal parts of the first conponent nounting
work area 201 and the second conponent ghounting work area 202 that do not
overl ap each other, and the conponent feeding devices 8 and 18, the

pl acenment heads 4 5 and 14, the placenment head drive devices 5 and 15 of
the heads, the board conveying and hol ding devices 1 and 11, the

recogni {1901 CaEela%:) Aghd 9 28desa P A eopEOViEdeH RAd! ooy BURLL:2 | Y

Wi th respect center point 100 of t ~conponent nounting work area

200 TheLelor ol i P 20! 20 1 1 e COTRANCNY; LPUBKENGONRE AL 08 | S

formed in"erther one’ o e nmounting sectirons 1n form program of
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and the second : . L '
perf%rmed consistently near the position in the shortest

distance, not depending on the sizes;of the circuit boards
2a and 2b. The distances of the movement-of_the placement
heads 4 and 14, i.e.; the distances beﬁweeh the bosiﬁions
10 of the three ope:dtions. of the_ncomgonent suction,
recognition and placement ~are linked in the shortest
distance, and this can redﬁce the mounting proceés time and
increase the production efficiency. In particular,
conventionally, when ‘components are mounted on thé board in
15 the vicinity of the board conveyance position, the
distances between the positicns ¢f the three cperations of
the component suction, recognition and placement would
become long in the case of small boards, and the mounting
process time would be increased. In contrast to this,
20 according to the first embodiment, the board is positioned
and mounted in the position where the distances between the
positions of the three operations of the component suction,
recognition and placement become short even for small
boards and large boards, and therefore, the mounting

25 process time can be remarkably reduced. Particularly, in



conveyance path and through which the board 2 that is not subjected to the

nmounting operation in the first nounting section 101 and the second
nounting section 102 is nade to pass, is further provi dédOctoberP8Be, when -

a plurality of 25 component nounting apparatuses of the first enbodi nent
are 6 Cctober 2006 71 joined together or joined to another conponent
nmounting apparatus, the board that isggot subjected to the nounting
operation in the first nounting section 101 and the second nounting °
secti-on 102 of the conponent nounting apparatus of 5 the first enbodi nent
can be conveyed to the adjacent conponent nounting apparatus w thout

19°L0 S5 S, GRSy ey Skl et AR, e

t he secon mount’t ng section 102Z.

overall BEUUCtiy! % of e muriingcsysten.gud dsad heJOsprousion of

~ flexibill or “product’ion. particu the €O

pefformed_by. {h er nt, . t.i at us_eve uring,.the
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section 102, and_the ovgralli%rgﬁgfti i%ﬁlpf he,nounti ng ,..15 s¥sten1can be
further YRPFo#E82 M5 eBVRYT i e bypadssi&oiWeyarte dnit B0°FST°EBnposed
of an upper bypass.conveyance unit and.a | ower bypass conveyance _unit

ar rangedtBel BAFR PRl OB UBYHAEE OcBRPeyanGE tE At Ao By pSsate

conveyance unjits _can be 20 secured even thrgﬁgﬂﬁthe installation area is
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work areas 201 and'202, and the placement positions FB and
SB of the boards 2a and 2b in the placement-position
determining conveyance units 1B and‘iiB are also arraﬁged
10 - on the center side in the conveyance direcﬁion of the
éomponent mounting work areas 201 and 202 for the reductién,
of the distances between the positions of the three
operations . of the component suction, recogniticon and
placement. Therefore, fhe mounting process time can be
15 further improved. Moreover, by dividing one component.
mounting work area 200 intc two parts, the distances of
novement of the placement'heads 4 and 14 are reduced to
allow the mounting process time to be improved. For
example, in the mounting apparatus of the first embodiment,
20 the time for mounting one component can be reduced to about
one-half that of the conventional case, and the mounting
process time can be remarkably improved.
Moreover, the two boards Za and 2b are arranged
as a pailr opﬁositely in the component mounting work area

25 200 in one component mounting apparatus, and therefore, the



efficiency. Mdreover, if the bypass conveyance unit 30 is conposed of two
j uxt aposed bypass conveyance units, then a 25 plurality of bypass
conveyance units can be nore sinply 6 October 2006 72 pﬁd@ﬁ@éﬂrzﬂﬁﬁeover,
as shown in Fig. 6, if the second board 2b is |oaded into the second
nounting section 102 while being turned at a phase angle of 180 degrees
wth respect to 5 the first board 2a | gaded into the first nmounting section
101, then the phase of the first board 2a in the first nounting section
101 with respect to the conponent feeding device 8 and the recognition
device 9 becones identical to the phase of the second board 2b in the

second npunting 10 tign 1Q2 _with respe 0 cpapot i ng device
1*8 andm?Hgtfggogﬁ??ESﬁggééi08%%9.u%%fs %%gékeégﬁhegggeQ%PEgﬁégpidghtical
mounti ng_program and.facilitates the designing. .Furthernore, _the unting
e at § orOERAE R BartGRite: AraEi oA AT 1519 JIATdat BF cRERARESEA  he
two nounting sectigns 15 101, 102. Therefore, the nounti pr.ocess tine
of the mounting oPBF&PVEAs it t en%ﬁﬂ??ﬂ@nbe@?PBﬁénﬁbeéhggﬁOEer comes
identical, and the productivity can be inproved. . In this case, if, is also
possi bl CROWIBABY] EETOITl (Liini AGS . BoRvEAIRIPSTT { SOURELOG o Lo r SAed on
the_ upstream side of 20 the first cqonveyance path and.the second conveyance
path, aIReORY MAUNTIRYG bEHCF AN ad OfngPECof CHBH TledR bb¥ HRIFFoEiedt he

board sel ectively into the first conveyance path and.
then the mounting ' operaticon can be performed more

'efficiently, and the mounting process time can be improved.
Moreover, thé first placement head dfive device 5
of the first mounting section 101 and the second placément

10  head drive device-15f|3f the second_mounqing_section 1062
have driving regions that -does not overlap each oﬁher.
Therefore, the mounting operation in‘ﬁhé mounting sections
can be freely set without consideration for .the mutﬁal
interference of both the units.

15 Moreover, the two-dimensional images of the
components are taken in by arranging the two—dimensional
cameras 9a and 1%a that are most frequently used for
performing the recognition of the components in positions
located adjacent to the placement pbsitions FB and SB and

20 in the vicinity of the center portions of the component
feeding devices 8 and 18. Therefore, the distance from the
component feed to the component recognition can be
shortened, and the mounting process time‘ can be further

shortened.

25 Moreover, the component mounting work area 200 is



t he second conveyance path and nmake the units performthe above-nentioned
operation. 25 Mreover, if an in-phase node in which the second 6 Cctober
2006 73 board 2b is |oaded into the second nounting sec6i©atobep2086 phase
with the first board 2a as shown in Fig. 7 and a reverse node in which the
second board 2b is |loaded into the second nounting section 102 while being
turned at a phase 5 angle of 180 degregs with respect to the first board 2a
as shown in Fig. 6 are selectively used, then the nounting operation can
be perfornmed with the opti mum node sel ected according to the board type or
the like, and the nounting. process tinme can be inproved still further. 10

'Vbreover,d c%lrovmwg thie E&zéceé&{?ath B§a€l§ brandheldribh aRigyaldty of

conponent ng nmenbers of, for  exanple, the nozzles 10 for holdlng t he .

Comonen%u%%q_ngrp Y wddle a2 @gor@@f bagdi ng. dexibces 8-aRdodbnt hal have

plurality o onent ing units 8A, 8B, 18A and 183 and 15 arr nglng

t he pIur%?lky %;?ggég b%gtango EQFPI# % é 0f 4O ggt f @geunlts

8A, 83, t e conpon deV|ces and |n an
ot 2Ll REL Rt I URRIE g L8 PlACeBED lepdla gty g on'
V2 Ot getion st Siekog. i el g pLAtal ;%?go&ems;@ﬁﬁzi. i
the placgnegt hggngoard conveying and holdlng devices 1 and 11, the
recognition cameras 9 and 19 and so on are provided point-
symmetrically Wifh respect to the center point 100 of the
component mounting work area 200. Therefore, if a progrém
10 ©of the cQ%npone;‘xt mounting operation is formed in either oné
of the mounting sections in forming the program of the.
compcnent mounting operation, then the program can be used
as it is or utilized in the other mounting section,
enabling the easy formation of the program of the component
15 mounting operation.

I+t is to be noted that the present inventicn is
not limited to the first embodiment and is able to be put
into practical use in a variety of forms.

For example, a bypass conveyance unit 30, which is

20 arranged between the first conveyance path and the second
conveyance path and through which the board 2 that is not
subjected to the mounting operation in the first mounting
section 101 and the second mounting section 102 is made to

pass, 1s further provided. Therefore, when a plurality of

25 component mounting apparatuses of the first embodiment are



14 with a plurality of conponent hol ding nenbers of, for 25 exanple,
nozzles 10, for holding the conponents fed by 6 October 2006 74 the -

conponent feeding devices 8 and 18 that have the pl ural PtQctebecd@@nent

feeding units 8A, 8B, 18A and 183, arranging the plurality of nozzle
and the conponent feeding units 8A, 8B, 18A and 18B of the conponent
feeding 5 devices 8 and 18 in an identkgal direction of arrangenent

providing identical intervals between the plurality of nozzles 10 an
plurality of conponent feeding units 8A, 8B, 18A and 18B of the conp
feeding devices 8 and 18, the plurality of conponents can be concurr

|l ectively 10 sucked and hel.d .by the pluralit in,

o1 ural | 1 JouReRorEOREREe o ng IS BA SICATA arPHEArs ARTHEY
ti ti b tened still further. M . wh
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pl acenment in the 15 first_pounting section 101, t operatjons of | .oading,
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board 2a, the operations of conpgonent feed, holdin
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20 positioningbin the second Elacenent position SB and unl oadi ng of

second bbhed
in either one of the
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di ng,

t he
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mounting sections of the first mounting section 101

operations of the first mounting section 101 and the second

| mounting section 102. This enables the improvement of the

overall productivity of the mounting system and also the

provision of flexibility for production. In. particular,

the component mounting can be performed by the other
component mounting épparatus even during the maintenance of
the first moﬁnting sectibn 101 and the seccnd mQunting
section 102, and the overall productivity of the mounting
system can be further improved.

Moreover, if the bypass conveyance unit 30 1is
composed of an upper bypass conveyance unit and a lower
bypass conveyance unit arranged below the upper bypass
convevance unit, then two bypass conveyance units can be
secured even through the installation area is small, and
this enables the further improvement of space utilization
efficiency.

Moreover, if the bypass conveyance unit 30 is
composed of two juxtaposed bypass conveyance units, then a

plurality of bypass conveyance units can be more simply



25 operations in the other nmounting sections can be controlled 6 Cctober
2006 75 so as not to be perforned. By so doing, the recogn|2|ng operation
‘or the placenent operation can be performed nore accur aBdPgtobgp? er, it.-
is acceptable to selectively use an 5 in-phase node operation program for

| oadi ng the second board 2b into the second nounting section 102 in phase
with the first board 2a and perform ngathe operations of conponent feed,
hol di ng, recognition and placenment and the operations of positioning in

t he second placenent position 10 SB and unl oadi ng of the second board 2b
and a reverse node operation programfor |oading the second board 2b into

t he secggg +vTRY ﬁtlng section 102 by turning the board at a phase angle of
180 degrees wth respect to the first board 2a and the operations of

comonent foed. ol gaguetecadidion and a, pl georentyandothconerat o of

| oadi ng, p05|t|on|ng econ

1 setol odal Bhap oo Lig opL i e can.ge smecieg, o

the in-p ion rogran1and

accor di to the no n eration the productivity can
inprovegg%{QQItq{ﬁ? e?é %bﬁﬁ%@%rang{e,g a@@gp?ﬁgF e?ow§é$e5r REFy gge an
hase .node, i ogram f adi cond .board 2b into the
secgnd ﬁﬂﬁﬁtgﬁﬁ gﬂ Q%?giﬁaﬁﬁaséﬁﬁ Eﬁkh%lFl stNPPdr D aSghGIOn
g?;f:g;;“n{‘ P enoRe AL OThalh 23 CUROENE s o Shart! 9u" % " ERRONELLSD and

mounting section 101 with respect to the component feeding
bdevice 8 and the recognition device 9 becomes identical to

the phase of the sscond board 2b in the second mounting

10 . _sgctign 102 withlrespect to the co@ponent feeding devicellB
and the recognition device 189. This enables tﬁe use of an
identical mounting program and facilitates the designing.
Furthermecre, the mounting operation can be performed through

an utterly identical procedure in the two-mounting sections

15 101 and 102. Therefore, the mounting process time of the

mounting operations in the mounting sections 101 and 102

becomes identical, and the preductivity can be improved.
In this case, it is also possible to provide board turning
.conveyance units that are arranged on the upstream side of
20 the first conveyance path and the second conveyance path,
able to turn the board at an angle of 180 degrees and load
the board selectively into the first conveyvance path and
the second conveyance path and make the units perform the

above-mentioned operation.

25 Moreover, if an in-phase mode in which the second



6 October 2006 76 operations of positioning in the second pl acenent

position

SB and unl oadi ng of the second board 2b and a reverse node

operati-on program for |oading the second board 2b into tRctebebaa0Bounting

section 102 by turning the board at a phase 5 angle of 180 degrees with

respect to the first board 2a and the operations of conponent feed,
hol di ng, recognition and placenent angsthe operations of positioning. in.
const ruct

the placenment position B and unl oadi ng of the second board 2b,
t he i n-phase node operation programand the 10 reverse, nobde. operation

program so that a fundanental operation programfor executing the
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irst mpunting section 101 and the o ergtiqﬂ§ of koadin tEhéhtober

the 25 f
2006

10

15

en the mo

shown in Fig. €& are selectlvely use
operatiocn can be performed with the cptimum mode éelected
according to the board type or ﬁhe like, and the mounting
process time can be improved still further.

Moreover, by providing the placgmeqtrheads 4 and
14 with a plurality of component holding members of, for
example,‘the nozzles 10 for holding the components fed by
the compoﬁent feeding devices 8 and 18 that have the
plurality of componentlfeeding_units SAJ 8B, 18A aﬁd 18B and

arranging the plurality of nozzles 10 and the plurality of

component feeding units 8A, 8B, 18A and 18B of the componen

20

feeding devices 8 and 18 in an identical direction of
arrangement, the placement heads 4 and 14 are oniy required
to move in the X-axis direction without being moved in thé‘
Y-axis direction when sucking and holding the plurality of
components, and the mounting proceés time can be further
shortened.

Moreover, by providing the placement heads 4 and
14 with a plurality of component holding members of, for

example, the nozzles 10, for holding the components fed by
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77 positioning in the placenent position B and unloading of the first
board 2a and a second nounting operation program for performng_the
-operations of conponent feed, holding, recognition and QetobsR20PR t he
second mounting section 5 102 and the operations of |oading, positioning in
the placenent position B and unloading of the first board 2a differently
fromthe first nounting operation program use the first nounting
operation programin the first nmounting section 101 and use the second
mounti ng operation program 10 in the second nmounting section 102. By so
doing, the optinumoperation according to the nounting operation in each
nDuntlng ct e t pei I | yegy d th& unti ng
ﬁlgn }t:ﬁlgrﬁ n? Pgé{l %Ed%éé%:ft@%% A allg}%reﬁf |§%§17Iso f?%gs. bl e

oper at i on noun over,

to deter P?E%Q§%0%¥pe<§% hase Qédiﬂg ggﬁ%_ tékbe hoaq%ﬂ %g ﬁﬁgh of the

first no ti"on e Sec nt1 /g seét I"on
consi deration of the : .rat s cons ru%}l Borna n of the fir
lnDunt|ng 35%??6%918§1 Pﬁg ieyse % dlﬁﬁﬁﬁﬁlng sé%? hsz °§$°E8 0|ng,
dovi Co CERREIAS FBAED 3@23% eI r%ﬁ%oaé%%r?%ﬁ%’n?ﬁs iEfng
canera Sélex?i‘é‘%s?faﬁ%%&"; B 25 [19SRE Gtbori FPOR ARy & SFFRRORBERF,
nDunUlugggcéégglglggtggg;tggg? £gtervals between the plurality of
nozzles 10 and the plurality of component feeding units 8A,
8B, 18A and 18B of the. component feeding devicés 8 and 18,
the plurality of components can be éohcurrently.collectively

10 sucked and held by the plurality .of nozzles 10 in tﬁe
plurality of component feéding units 8A, 8B, 18A and 18B,.
and the mounting proceés time  can be shortened still further.

- Moreover, when performing the operations of
component feed, heolding, recognifion and placement in the

15 first mounting section 101, the operations o¢f loading,
positioning in the first placement position FB and
unloading of the first board 2a, the opefations of
component feed, holding, recognition and placement in the
second mounting section 102, the operations of locading,

20 positioning in the second placement position SB and
unloading of the second board 2p and the recognizing
operation or the placement operation in either one of the
mounting sections of the first mounting section 101 and the

second mounting section 102, the loading and unloading

25 operations in the other mounting sections can be controlled



101, when. only the three-dinensional canera 19b is arranged as the second
recognition device 19 in the second nounting section 102, it is Bossible

to make the second nounting section 102 performthe nmouft®eigbepe

only for three 5 dinensional conponent recognition and make the first

nounting section 101 provided with the two-dinensional
the operation for two-dinensional congenent recognition. Mreover, it

possible to perform the 10 operations of conponent feed, holding,
recognition and placenent in the first nmounting section 101 and the
operations of |oading, positioning and unloading of the first board 2a,

perform tshe opergti eps K gorpovRBY . f eesl, sBOld@ii'Bﬂ;a rﬁ@@geékb@&i%%gf

pl acenent in the second nounting 15 section 102 an
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the first board 2a and performing the operations of
component feed, holding, récognition and placement and the
operations of positioning'in the second placement pdsition

SB and unloading of the second board 2b and a reverse mode

operation program for loading the second board 2b into the

second mounting section 102 by turning the board at a phase
angle of 180 degrees with respect to the.first board éérand
the operations of component feed, holding, recbgnition and
placement and the operations bf loading, positioning in thé
second placement pesition SB and unleading c¢f the second
board 2b. By so doing, the optimum one ﬁan be selected
from the in-phase mode operation program and the reverse
mode operation program according tc the mounting operétion,
and the productivity can be improved still further.
Moreover, it is acceptable to selectively use an
in-phase mode operation program for loading the second
beoard 2b into the second mounting section 102 in phase with
the first board Za and performing the operations of

component feed, holding, recognition and placement and the

be



specifically wwth reference to Fig. 8. Fig. 8 shows a series of

conponent - nount ed board produci ng system Reference nuneral 900 denotes a
" solder creamprinting 5 device for printing | ands and t h& Prteber g0 @9e0|f|ed
portions of the board with a solder cream reference nunerals 901, 902 and
903 denote board conveyance path changing units, reference' nuneral 904
denotes a reflow device for perform ngsa refl ow process, and reference 10
nuneral 905 denotes' a board conveyance | ane. Reference nunerals 1-1, 1-2
and 1-3 denote the first, second and third conmponent nounting apparatuses
of the aforenentioned enbodinent, reference nunerals 101-1, 101-2 and

101-3 dgpatgrtbasf 'or‘Stpdg?LletdzﬂQ‘agseCﬁ' oRs afdohe fﬁlra%eméﬁgo%@s@&qo% third
conmponent " nounti ng apparatuses, and reference nunerals 102 102 and

102- 3 desgt gnhhe~98ea% td g sﬁ@&ﬁaoﬂéa% bBechrs& rS66PRd apdet hird

conponent nounting app ratuses erefore, In this conponent-nounted board

d t d 2
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device 9 'S nor proper ted via

nto a fiLst, sopygyancs g@é&éﬁ%& ogowmpﬁetmt B ) pRIES e

second CORVEyance pa upper conveyance pa

paﬁ%onéﬂé‘i‘ﬂ‘ %ﬁ?#‘ﬂaéapﬁsga%é’ 128h ErEBeRE 5o sn i 00 e vt %Qﬁg“ =
operatio erfﬁrned in each of the flést nDuntln% secti.on 101 1 and
t he seco bogﬁcpgoﬁofﬁfnent fee holdlng, ognltlon

plécement\ and the operations of positidnlng in the

placement position B and unloading of the sécond board 2b,

construct the in-phase mode operation program and " the

10 ;eve:sef mode opération program so that a fdndamentél

operation program for executing the fundamental operations

of component feed, holding, recognition and placement and

ﬁhe operations of positioning in the piacement position B

and unlcading of the second board 2b is identical, and the

15 operation data section for executing the fundamental

operations is only varied and selectively use the in;phase

mode operation program and the reverse mode operation

program. By so doing, the fundamental operation program in

the two mounting sections 101 and 102 can be commonly used,

20 and the formation of the program can be more efficiently
performed.

Moreover, it 1s acceptable to provide a first

mounting cperation program for performing the operations of

component feed, heolding, recognition and placement in the

25 first mounting section 101 and the operations of lcading,



1. After the end of the nounting operation, the two boards 2a and 2b are’
| oaded into the second conponent nounting 5 apparatus 1-2 via the
conveyance path changing unit 902. Then, the nounting ofepetoben2086
perfornmed in each of the first nmounting section 101-2 and the-second
nmounting section 102-2. After the end of the nounting operation, the two.
boards 2a and 2b are |l oaded into the thiprd 10 conponent nounti ng apparat us
1-3 via the conveyance path changing unit 903. Then, the nounting

operation is performed in the first nounting section 101-3 and the second

nmounting section 102-3. After the end of the nounting operation, the
boar ds ab%sz.‘%@@%@n‘gntfhtlﬂﬁer el 1 virlon deybee t904 S asdt qllpfo?&ﬁ geigd to

the refl ow process,” and he conponent nount ed board is conpleted. These

devi ces FﬁéefQE%Eaﬁﬁ§£fH“@“ n®f b DSe £8 gtgggrgghgnlg E@bve

conponent mount ed %oar pro ucing ~syst escr

series o

the ”D“”Eh %E}%%Hlﬂg ltShe 28 éEQEEqud%eftBOﬁQSnSfi%”rf € RBlélﬁgpp' y
error |ng erro a rec gn|t|on error a placenen error

first 01~ f t
AR St s T L I o s W T L oh R oot L EAST S e

2 25 f h f 1-1.
 Uneh t net8E Otibe qﬂfoogpeg%tﬁ@&?ﬁ.h?t GFAERan | BORbREPRIEE. the Hoard 20
operat | OhLEFRRE" bEaed 3%%2?%”333%3%25 i pbarss erirst board! 49

differently from the first mounting operation program, use
the first mounting operation program in-the first mounting
section -101 and use the second mounting operation program

10 in the second mounting section 102. By so doing, the
optimum operation according to the mounting operation in
each mounting section can be performed without being
influenced by the mounting cperation in the other mounting
section.

i5 Moreover, it 1s also possible to determine the
type and phase of the bocard to be loaded into each of the
first mounting section 101 and the second mounting section
102 in consideration of the apparatus construction
information o©f the first mounting section 101 and the

20 second mounting section 102. By so doing, the phase of the
board can be set to the optimum state according to the
device construction of each mounting section and the
optimum mounting operation can be performed. For example,

although the two-dimensional camera 9a is arranged as the

25 first recognition device 9 in the first mounting section



| oaded. At this tine, it is properly perfornmed to receive 5 the board 2a to

inthe first nounting section 101-1, make the board pass
under goi ng mounting in the second mount Qgtobec2086 101- 2
and | oad the board into the conveyance path changing unit 902. Then, the
board 2a | ocated in the second conveyance 10 path is noved to, the first
conveyance ,path side in the conveyangg path changing unit 902 and
thereafter loaded into the first nmounting section 101-2 of the second
conponent nounting apparatus 1-2, and the sane nounting operation as the
nmounting operation that should properly be 15 perforned in the first

mount | g1 8ect |ALn1Ak Y Ahnd Mldd-Si n&OIRONENtc IPUPLT 1B5APRALAIIS, L] |

performed in-the firs nmount1 ng section 101-2. At this tinme, by §upply|ng

oper at | oA 0N 5. BT R oRr AT Lo b oo ARCPor o RS 209 | 74T B uReHRY ¥t Von
componen? LBgy b ﬁfngSESPa P%g%%yl@?hﬁgc‘?%ﬂ?ﬁftu#ﬁ% #EREang
ot od 1 nEFCPRGRY ﬁ??ﬁa”&bﬁaﬂﬁﬁéﬁ?ﬁﬂ %&"%58?9 tgﬁ?ﬁnslty AT ohpBRET
10152 ofChRRoRHE %%ﬁ%ﬁ%@%&é‘%&g@“@f%g 2GRS ( FHyciliss

fundanmental |y, i dentical Vi ce construction Wth thls arrangenent "t he
rount | nGROUBEHEE | GO hel G hdt AR g Sabt 19t oot et ear or el

cameraz 9a perform the operation Tfor two-dimensional

be nmount ed next
“as it is wthout

éompohént'recognition.
Moreover, it is pcssible to perform the
10_ . operatipns of ¢omponent feed, holding, recognition ahd
placement in the first mounting section 101 and the
operations of loading, positioning and unloading oI the
first board 2a, perform the opefations of component TfTeed,
holding, recognition and placement in the second mounting
15 section 102 and the‘operations_of loading, positioﬁing and
unlcading of the second bocard 2k independently of the
operations in the first mounting section 101l. Even when
any cne of the operations of component feed, _holding,
recognition and placement and the operations of 1loading,
20 positicning aﬁd unloading of the board cannot be performed
through some errors in either one of the first mounting
section 101 and the second mounting section 102, it is also
possible to perform the operations of component feed,
holding, recognition and placement and the operations of

25 lgading, positicning and unlcading of the board in the



S without being influenced by various errors (for exanple, supply error
placenent error) in, one nountin

hol ding error, recognition error or
section, and constant productivity °‘can be maintained ev8rO¢toben g0 Q@untlng

operation in the other nounting section is stopped due to an error of the
10 like. . Mreover, it is acceptable to provide a continuous node in

- whi ch, even when the nounting operatiod® in either one nounting section of
the first nounting section 101 and the second nounting section 102 cannot
be 15 perfornmed, the nounting operation is continued in the other nounting
section and a stop node in which the nounting operation is stopped in the
ot her noonkéng meuhtangandecsébect i vellfiisseweillhebeondestrtbedmdes.e By so
doing, it is permitted to select the opti mum node by properly 20 sel ecting

the contsmelolfiondeyand tihe retfepromee acc@idi Ng6.t 0 FHg .coppymiks maunt i ng
apparatus or the apparatus |ocated adjacently on the downstream side of

the appasetiss REN \Waempdde tFgii i opeoatidn pRoguthal ongystefhe
mount i ng sections cannot be perforned, the optinum 25 operation can be

per for negk fsoemEde yingdpLNt o0 thenbt&Et obers@006r 83-ouer abtiREodyction

system that includes the aforementioned conponent nounting ‘apparatus.
Morgoverdevicd S f&ieeplsaphelhg paaﬁage 8nHi F $he CaNlNUQYs oyl f g@' Cp .
io 0 e firs

even when the nounting opera in either nmounting section
munti NGoYRGHdr of the board with a solder cream, reference
nume;als 901, 902 and 903 dencte boérd AconVeyance"path
changing units; reference numeral 904 denotes a reflow
Idevice for perfbrming a ‘reflow process, and"reference
.10 numeral 905 denotes’ a.boardvconveyance.lape. Reference’
numerals 1-1, 1-2 and 1-3 denote the first, éecoﬁd. and
third component mounting apparatuses of the aforementioned
embodiment, refefen;e ‘humerals 101—1, 101-2 and 101-3
denote the first mounting sections of the first, second and
15 third component mounting apparatuses, and reference
numerals 102-1, 102-2 and 102-3 dencte the second ﬁounting
Sections of the first, secdnd and third component mounting
apparatuses. Therefore,‘in this component-mounted board
roducing system, the board unloaded from the solder cream
20 printing device 906 is normally properly distributed via
the conveyance lane 90 into a first conveyance path (lower
conveyance path in Fig. 8) and a second conveyance path
(upper conveyance path in Fig. 8) by thé conveyance path

changing unit 901. Two boards 2a and 2b are loaded into

25 the first component mounting apparatus 1-1, and the




101 and the second nounting section 102 cannot be performed, the nounting

operation of the board currently undergoing the nounting is continued but
the mounting operation of the next board is not perforn%ﬂ?d@bgéaﬁﬂ@ '
continuous node in 10 which the nounting operation of not only the board
currently undergoing the nounting but also the nounting operation of the
next board are perforned and a stop no®® in which the nounting operation
is stopped in the other nounting section and selectively use any one of

t he nodes. 15 By so doing, the optinum node can be sel ected by properly.
selecting the first continuous node, the second continuous node or the
st op nodeouartd ridhe opiranimnopérsat per feamdse iper taied offr omHe a5 upoi nt
of the overall production systemthat includes the conponent nounting

appar at usoaven n20 seeii dohe 0TUNtiriy m@fﬁé&wirﬂoﬂlthﬁ? 98e+9bnt hgomounti ng
sections cannot be perforned. Mreover, it is acceptable to provide a

conponent . NRirNehay SheMotthath hasum g %ME&MPStH@d€w§anQE8Q1- when

the nounting operation in either nmounting section of 25 the first nounting

section 291 a4l bRe Second, RNt 6+t %@éor?cpoéomgén%ﬁ%t | ﬁguﬁgg{i%nnot'

be perfornmed in the first conmponent nounting apparatus of jorne

devices { ot cqgﬁg%gﬁ unt.i-ng ses,: . h unti ng
operatioﬁﬁpﬁggggﬁt?ﬁﬁggé%% ?ﬁg ot her é%n i_%tgéc |%ﬁ§f%§f§%¥f% gofp : :

oSS RO LA SoURYAL B CRPTBELEDcki SOILURC AL (1
first mounting section 101-2 and the second mounting
section 102-2. Aftér the end of the mountihg operation,
the two. boards 2a and 2b -are loaded into the thirdr

10 ‘_.comRonent mounting apparatus 1-3 via the conveyance péfh

‘changing unit 903. Then, the mounting operation is
performed in the first mounting section 101-3 and the
second mounting section 102-3. After the end of the
mounting operation, the boards are loaded into the reflow

15 device 904 so as to be subjected to the reflow process, and
the component-mounted bcard is completed. These devices
are operated under the‘cpntrol of the control unit 1000,

In a series of component-mounted board producing
system as described abowve, if the mounting operation is

20 stopped due to the occurrence of a supply error, a holding
error, & recognition error or a placement errof' in the
first mounting section 101-1 of the first component
mounting apparatus 1-1, then the mounting operation is

continued or stopped in the second mounting section 101-2

25 of the first component nmounting apparatus 1-1. When the



conponent nounting apparatus but in either nounting section of the

mounti ng section 101 and the second nmounting section 10 f the
devi ce and a stop node in which 10 the nounting operatioﬁcﬁgoé?bggﬁg

ot her

node can be sel ected by properly

nmounting section of the first conponent nounting apparatus an

fourth continuous 15 node or the stop node. Even when the nounting

operation in
nount i ng apparatus cannot be perforned,

first
ond

in the
d

selectively uses any one of the nodes. Wth this arrangenent, the optinﬂm

sel eetting the third continuous node, the

ei ther one of the nmounting sections of the first conponent
the opti num operation can be

per f or neglolihenighepd @micimt 1 f cbhe i nener,althdr Bguedi on syst amibhdkd
i ncl udes the two conmponent 20-nmounting apparatuses by making either

mounti ngrsept itk ofecbhe it impNsERgisaCtian Of whbg fiHSt mEARRRA
~mounting apparatus and the nounting section of the second conponen

?n?

mount i ngoBEPAEALYS HE hafdM LB AUDSK T i MOURL Nge OREAL | 832,25 Mor eover,

t eachi ng

ormati on of the reference 6 Ccto

2006 85 position I n the

board pl ?85%8@ Pag! ttih?.@ igdle {ir sk p?BE!IEHngp%‘i%&%’églgc;‘/o_g%%?%é”p' €,

teaching ™ in

ﬁfi’%t o, of gge poard agaiast hgeQQS:JH Oghgg PPEEJ}:O%&E%IJ}?% od as
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-pl atenen

rimation o0 the t'ef'erence’ po n-obtai ne

ositron determ Nl ng conveyanceé un SO on cahn é -

t eachi ng_i nf or mat 11@121_?3‘ tnrga €g_‘ef&rmen e a &)S|E§ésgsn O&IS t»hiet boiasf‘d v!;ftﬁguGt

mount i ng>Secttdn

10

15

20

undergoing mounting in the second mounting section 101~2
and load the boarq into the éonveyance path changing.ﬁnit
902. Then, the board 2a located in the second conveyance
path is moved to. ﬁhe first coqveyance._path side _in -the
cohﬁeyance path changing unit 902 and thereafter loaded
into the firét mounting section 101-2 o¢of the second
component mounting apparatus 1-2, and the same mounting
operation as the mounting operation that shou;d propérly be

performed in the first mounting section 101-1 of the first

1

component mounting apparatus_l—l is performed in the first
mounting section 101-2. At this time, by supplying the
information necessary for the mounting operation such as
mounting operation data and an operation program for the
first mounting section 101-1 of the first component
nounting apparatus 1-1 to the second component mounfing
apparatus 1-2 by the control unit 1000, the same mounting
operation can be performed without any trouble. It is to
be noted that the first mounting section 101-1 of the first

component mounting apparatus 1-1 and the first mounting

'ng a

5

second



Wth this arrangenent, a work for nmking each nounting section performthe

teachi ng operation can be elimnated. 10 Moreover, it is gﬁisibléhd()
selectively use a synchronous node in which the conveya r2Q0%n of -
the first board 2a of the first nounting section 101 and the conveyance
operation of the second board 2b of the second nounting section '102 are
synchroni zed with each other and 15 arBasynchronous node in which the
conveyance operation of the first board 2a of the first nounting section
101 and the conveyance operation of the second board 2b of the second
mounting section 102 are not synchronized with each other. By so doing,

t he moundeagiaperadi-eh cah beodfompetf onmechthingel @ppangttbe dpRi nanenode
fromthe synchronous node and the asynchronous node according to the type
of the heandirdde maunti ngpwper atfiuowaareted 1gn, andentheadount dagipeocess
time can be inproved still further. In particular, when the synchronous

mode i s glehed duid g 25 wilteh MOEREENG aeReafdnn®f beaeds miuspihgenti cal
nodel, the 6 October 2006 86 nounting operations in both nmounting sections

start cRnRGHYN | ynantheendcgeRCHBIting S86t1 BRI i ebet Rar fRMIM A NY

process time can be further inproved. Mreover, the conmponent nounting

apRar at Y3 trputd BEIAGISH d14finded 0pg the Tfd owrdraacesoand tdigd st

board 2a and the second board 2b can also be unl oaded synchronously from

the f11 b JRUNING SCHd L P Te A | NP cSGRPRTLAPHRELRY 02 Pl Wbkl When
t he nmount oards are : :
error) 1in. one mounting section, and constant productivity '
can be maintained even if the mounting operation in the
other mounting Section 1is stopped due‘té an error or'thé
10_' 'iikg.
Moreover, it is acceptable '.to provide .a
continuous mode in which, even when the mounting operation
in either one mounting section of the first mounting
section 101 and the second mounting section 102 cannot be
15 performed, the mounting operation is continued in the other
mounting section and a stop mode in which the mounting
operation is stopped in the other mounﬁing section_ and
selectively use either one of the modes. By so0 doing, it
is permitted tc select the optimum -mode by properly
20 selecting the continucus mode and the stop mode according
to the component mounting apparatus or the apparatus
located adjacently on the downstream side of the apparatus.
Eveﬁ when the mounting operation in either one of the
mounting sections cannot be performed, the optimum

-

25 operation can be performed from the viewpoint of the



unl oaded to the refl ow process in the reflow furnace. By 10 so doing, the
refl ow process can be concurrently perfornmed by concurrg tly | ogding the

- first board 2a and the second board 2b into the reflow : t-hat
the reflow process can be efficiently perfornmed in conparison with the
case where the reflow process is perfornmed by |oading the 15 first board 2a
and the second board 2b into the refl o®3 furnace in accordance with vari.ed
timng. Mreover, as shown in Fig. 3, by providing the unloaders 1A and
11A, the placenent-position determ ning conveyance units is and 11B and
t he unl oaders 1C and 11C 20 with a board positioning.-stopper 32 and a board

arrival o@et£tli progensdon( motstsdwwhaat ihefhdele theord fanemenatioards in
t he board conveyance direction, the boards 2a and 2b can be positioned

ei ther atodhendfipnboending apeakeansend in the board conveyance direction.
Therefore, the pre-placenent 25 standby positions FA and SA, the placenent

positions FB and 6u{eieper, 2006 i87 SAcapdabhe peast pRloagerent stapdby
positions FC and SC for positioning the boards 2a and.2b in the conponent

mouNt i NG WOI kAL £350401 1 aNGn3%3 cal e bkt ERLI npudietiergn died-opi bhe

basis of the information of the sizes of the boards 2a and 5 2b, the state

of «i st rﬂrltoUéieaeef POt t %QBEiBH }Mﬂf CBL kNG 5 ,CODRAERE Snar ﬁs%cﬁ%@@n

nmounted, the State of distribution o the positions in whic

componentiy i ek ach it Nl the [10MLBE1 60MABCRARDERILA0 i Sdtld SO
. y type conponen eeding unit 1Is :
the mounting opération of ﬁhe board currently undergoing
the mounting is continued but the-mounting'operation of the
next board is nog perforﬁed, a secondfcogtinuous mode in

10 whichr the mounting opération of not only the board.
currently unaergoing the - mounting: bﬁt also the mdunting
operation of the next board are performed and a stop mode
in which the mouhting‘ operatiocn is.stépped in the other
mounting section and selectively use any one of the modes.

15 By so doing, the optiﬁum mode can be selected by properly
selecting the first continuous mode, the second continuous
mode or the stop mode,rand.thé optimum operation can be
performed from the viewpoint Qf the overall production
system that includes the component mounﬁing apparatus even

20 when the mounting operétion in either one of the mounting
sections cannot be performed.

Moreover, it is acceptable to provide a component
mounting system that has a third continﬁous mode in which,
when the mounting operation'in either mounting section of

25 the first mounting section 101 and the second mounting




8B or the

second conponent feeding unit 1BA or 18B, it is acceptable.to vi de an
automatic tray replacing unit to automatically replace ﬁ%ﬂQb%ﬂaﬁhﬁpe .

10 arranged in place of the.first conmponent feeding unit 8A or

conponent feeding unit. By so doing, the nounting operation is not stopped
by the 15 shortage of conponents of the conponent feeding device or the

| i ke during the conponent nounting, an@4the conponent feed is continuously
performed. In addition, the performances during the actual production,
such as a fast nounting speed, i.e., the real production capacity can be
20 i nproved. Mreover, if the constituent elenents of the conponent °
mount i ngseppavat use8, cammivts Hehepeafpenedt ifieethag flinddts, ddmioneatt omatic
replacing units, the recognition devices, the |oaders, the _

pl acenenhopasihigorpa rdehey nd Ai Hgicedvawancgsvhiés afd dhenanl eadecs are
each 6 October 2006 88 forned into a nodul e; then the conponent nounting

appar at ughec admpengevelrepatt g papperbyusep! aghrg nden el eFeppberaggear di ng
to the inprovenent of the nounting apparatus in the future. That is, the

conponent s Mgkt NBudBPai At UshEancBhbe devehoped ovk¥+bynr ephacipg-the
nmodul e -.of each constituent el enent on the basis of the fundanent al

el egent seoMIRO¥ES, mbdkhe BONSLhbuant QL mBnt $n 8k Ryt OldB a4 140 npdul es as
descri bed above, it is possible to cope wth the cﬁange of the types of

the boards,angus@mparents L0eoRvhdly REERELAY 'RIAGNIoEhePdp] g5 0f each

consti tuent ,
- component mounting apparatus but in either mounting section

of -the first mounting section 101 and the second mounting
sectiqn 102 of.the second device and a stop ﬁodé in thch,
10 the mounting opération is stopped in the other mounting
section of the first component mounting apparatus and
sgleétively uses any- one of the modes. With this
arfangement, the optimum mode can be selected by properly
selecting the third continuous mode, the fourth coantinuous
15 mode or the stop mode. Even when the mounting operation in
either one of the mounting sections of the first component
mounting  apparatus cannoct be performed, the optimum
operation can be performed from the viewpoint of the
overall production system that includes the two componeﬁt
20 mounting apparatuses by making either mouﬁting section of
the other mounting section of the Ffirst component mounting
apparatus and the mounting section of the second component
moﬁnting apparatus  perform the substitute mounting

operation.

25 Moreover, teaching information of the reference



el enent even at the time of changing the types of the boards and

conponents, and the productivity per device installatiop_.area, /| , the
areal productivity can also be inproved. 15 Mreover, Fﬁ%ékﬁféqéﬁ
conponent nounting work area 200 of the aforenentioned nounting apparatus
Is divided into the two parts of the first conponent nounting work area
201 and the second conponent nounting werk area 202, the structure is not
limted to the division into two 20 equal parts and may be divided into two
parts at an arbitrary ratio. (Second Enbodi ment) The conponent nounting
system and nethod of the second enbodi nent of the present invention wll

be 25 described next wiih yefedenne dandiig. pbd taUoR i 8ne22£i6sEct ober
2006 89%§§éo?§ﬁng§%o th%s second&ghbodinent? ag shown in FFg. io? a

plurali t}ﬁoggtgggglg%ggtio%gwt 1 Ng:3PPaLahyses +RGCHIHNY A iR {bhshs

enbodi ment “are together to constitute an eléectronic
comporer Ly PLpbPd-ske BRAduakon st sad, 2 e umrpuresgpben: o o
cach, OUREPEA, FRUEhrRo 20BN SR RIS g 43 qhnbgced. 11
RIS R SR R R A W
al 1 oved can be used as teaching information -of the reference
position of the board in the  second mounting section 102.
With this arrangement, a work fér- making- each mounting
section perform the teaching operation can.be eliminated.’
10 Moreover, it is possible to selectively use a
synchronous mode in which the conveyance‘opefétion of the
first poard 2a of the first mounting section lCl and the
conveyance operation of the second board 2b of the second
mounting secticn 102 are synchronized with each other and
15 an asynchrénous mode in whichk the conveyance operation of
the first board 2a of the first mounting section 101 and
the coﬁveyance operation of the second board 2b o¢f the
second mounting section 102 are not synchronized with each
other. By so doing, the mounting operation can be
20 performed by selecting the optimum mode from <the
synchronous mode and the asynchroncus mode according to the
type of the board, the mounting operation and so on, and
the mounting process time can be improved still further.

In particular, when the synchronous mode is selected during

25 the mounting operation of boards of an identical model, the



to be applied even in, for exanple, the case where an electronic

conponent (s)
conponent s have al ready been partially 15 nounted in thet

pher

is to be further mounted on a board on whi gaﬁlectééggc
he

production |line of the electronic conponent-mounted board. In the above
case, the termof "unmounted board” in the follow ng description neans

t he board on which el ectronic conponenB$é have al ready been partially
nounted. 20 In the conmponent nounting system of the second

enbodi nent

shown in Fig. 10, three conponent nounting apparatuses of Fig. 1 according

to the first enbodi nent are

joined together to constitute one nmounting

appar at ugogihqupg TowernduhbhBag dpparkdits gmoups iare | 9eaeiohegetstayrt and
~they 25 are referred to as a nounting apparatus group A and a 90 6 Cctober
2006 noeBhicng rapparat Wnhdr ahd B.cdivuhernitirge phadesthbrafplrace thecat ed

on the pre-processing side of the nounting apparatus group A, a place

| ocat ed pRUKRENBOBroRRELISIMY c&i dr aluddieaoumbi geappar at us group A and

the pre .

arranged first, second and third connective conveyance units CCl

CC3g (cor 5?1?988@!:1”

of 10 the first e odlnent whi ch can be noved in a direction

perpendlﬁ %‘?ﬁ tzﬁae E@&?h gt !@éhéﬂagpb%&t ggbO@éd;g %145 bgonyﬁygg?é&dt S

abl e.

at an an grees. resu

eleCtrOné§n899@88891y”@@3&“¥he first mountlngvsectlon 101 and the

10

15

20

second mounting section 102 when - the mounted boards are

unloaded to the reflow process in the reflow furnace. By

sowdoing, the reflow process can be éoncuﬁrently performed
by concurtently loading the first board 2a and the second
bﬁard 2b into the reflow <furnace, so that the reflow
process can be efficiently performed in compariéon with the
case where the reflow process is performed by locading the
first board 2a and the second bkoard 2b intO' the reflow
furnace in accerdance with varied timing. |

Moreover, as shown in Fig. 3, by providing the
unloaders 1A and 11A, the placement-position dgtermining
conveyance units 1B and 11B and the unlcaders 1C and 11C
with a board positioning stopper 32 and a board arrival
detection sensor (not shown) at both the front and rear ends
in the board conveyance direction, the boards 2a and 2b can
be positioned either at the front end or the rear end in the
board conveyance direction. Therefore, the pre-placement

standby positions FA and SA, the placement positions FB and

5 , processing side of the nounting apparatus group B and a. pl ace
| ocated on the pOSMbE%%@%§§|n&h%'déoﬁﬁoh@ﬁt”DMBEhEQngapﬁﬁbaEﬁ%LQrOE%CE are

and

ud @ HESrSANVeRance: path Changhilg, Unids 96 P9P2sand 903



board production line is conposed of the nounting apparatus 15 group A t he

nounti ng apparatus group B and the first, second and taéﬁg:con
conveyance units CCl, CC2 and CC3. The upward and down toher
10 indicate the directions of novenent of the connective conveyance . unit

CC. 20 Fig. 11 is a flowhart show ng the operation of- the first

n Flg

connective conveyance unit CCl of the &Gnponent nounting system of the
second enbodinment. Fig. 12 is a flowhart showi ng the operation of the
second connective conveyance unit CC2 of the conmponent 25 nounting system
of the second enbodi nent. 6 October 2006 91 Fig. 13 is a flowhart show ng
‘the oper gai eiddf thé hedshti-bdacenaaet isteireiiv eyasceisms t FECared  Be pnponent
nounting system of the second enbodinment. Fig. 14 is an enlarged schematic

pl'an vi epbs bt $HAMHAY the B AdY] 2PPAKAt 8% AIrPUBhA %@néhfsh&@ﬁﬂ%@“ ve
conveyance unit CCl |ocated on the upstream side of t board conveyance

directi oopk Ek8asl@o1Thedipwar ¢ante dOMINRF Sy BT § NSt fnifed bEUEGe
indicate the directions of novenent of the first” connective conveyance

uni t CClpsd0sFbg. c13 | theftxRAlia0est SEREMBY LS sPLaN rHLWoShew 5g 3 ng

conponent nounting apparatus Al |ocated on the uppernost-stream si

t hes moungi ng- APPALALUS Gf Qi‘i%té&hg%ghe%fortﬂé‘ﬁp&ggéﬁo‘?%mﬂ q,‘\?m{:rﬁgtﬁér st

connecti Ve conveyance unit a printe ocat'ed on
components are to be mounted, the state of distribution of

- the positions in which the éompnnénts are sucked and held
from the component feedj.n(j device and so on. |

When a tray type 'cdﬁponent feeding unit is

10 arranged in pla¢e of the first component feeding unit 8A or
8B or the second component feeding unit 18A or 18B, it is
acceptable to provide an automatic tray replacing unit to

~automatically replace the tray type‘cnmponent feeding unit.
By so deoing, the-mopnting operation is not stopped by the

15 shortage of components of the component feseding device orr
the like during the compenent mounting, and the component
feed is continuously performed. In addition, the
performances during the actual production, such as a fast
mounting speed; i.e., the real production capacity can be

20 improved.

Moreover, 1if the constituent elements of the
component mounting apparatuses, such as the component
feeding units, their automatic repiacing units, the
recognition devices, the loaders, the placement—position

25 determining conveyance units and the unloaders, are each



15 upstream side of the unit CCl in the board conveyance direction of Fig.
10. The upward and downward arrows in the figure indic e di tions
1% Oereler I &

of novenment of the first connective conveyance unit CCI% dew se
arrows indicate the board conveyance direction. 20 Fig. 16 is an enl arged
schematic plan view . show ng a conmponent nounting apparatus Alll |ocated
the downnost-stream side of the nnunt@%g apparatus group A |ocated on the
upstream si de, a second connective conveyance unit CC2 and a conponent
nount i ng apparatus Bl 25 | ocated on the uppernost-stream side of the
nmounting 6 COctober 2006 92 apparatus group B | ocated on the downstream

si de of foemeBoantocanmeyahee dheacthihen compEingnt ouheln@wapgagagus -
downward arrows in the figure indicate the directions of novenent of the
second .commecbeve degrlepadce phi trBPerdnd Bephecsndewitde ar e bemenndi cat e

t he board conveyance direction. Fig. 17 is an enlarged schematic. pl an view
showi ng accongbnentontbe | ingpapparahts obl [thd orateding Eippa mwEOSE - St ream
side of the nounting apparatus group B |ocated on the downstream side, a
third cattpectiverd) cohweydnce the tcdtBomedt amoehkdwgdeyvipee 804 | ogmt ed on
the . downstream side of the unit CC3 in the board conveyance direction

of Fig. gd. dbe=uppesd andydowwar deplla@ihgi N tHde hogule | rdi cadfcH he

directions of novenent of the third connective conveyance unit CC3, and

the sidewsa sriae dbehagicabg thadoagstonveyanenedi rReidatental
elements. Moreover, if the constituent eleménts are férmed
into mbdules as descr‘ibed above, J.t is -possible té copé
with_the change of the types of the boards‘ahd comp&nents

10 only by properly replacing the module of each constituent:

| | element even lat the time' of changing the types of the
boards and components, and the‘ productivity per device
installation area, i.e., the areal productivity can also be
improved.

15 Moreover, although the component mounfing work
area 200 of the aforementioned mounting apparatus is
divided into the two parts of the first component mounting
work area 201 and the'second component mounting work area
202, the structure is not limited to the division into twe

20 equal parts and may be divided into two parts at an
arbitrary ratioc.

{Second Embodiment)
The component mounting system and method of the

secoend embodiment of the present invention will Dbe

25 described next with reference to Fig. 10 through Fig. 22.



Fi g.

in the conponent
20 upward and downward arrows in the figure indicate the
novenent of the first and second connegéive conveyance units CCl and CC2,
and the sidewise arrows indicate the

is a block diagram showi ng the structure 25 of the control section of the
el ectroni c conponent - nounted 6 October 2006 93 board production |ine of

t he conponent nounting systemof _ the second enbodinent. Fig. 20 is a block
di agram partially §ﬁ§ﬂFﬁ§nﬂhé°[ﬁ%&ﬁlﬁﬁcﬁﬁﬁtﬁ@#oéﬁmﬁﬁéfcd#boﬁéﬁﬁnné@nt|ng

12 is a schematic plan view showing the two nounting apparatus groups
A and B and the first and second connective conveyance units CCl and

systemof the 5 second enbodinent in the control unit 1000 of each

conponenfigountng aappatdeddtivn Phe ePBRPRONLC BOWRbARA! - ARDENESYSB6ar d
production line of the conponent nounting

Fig. 21 ascargengpdsti Ve vifdwsshosipgd ameekamyiee Jabned tUrwadmectbve

conveyance unit CC of the electronic
i ne of thestbopdaecan eheahtongcsystponehtHrwdemshdembdreductley. 22 is

a plan view of the connective conveyance unit CC of Fig. 21. 15 Anong the

t hriee colﬁmwenand*oanbbagdanmmmxursm Algard\ ¢rahdréAl bbaatd)t - noainbé ng
apparatus group A of the

10

15

20

mounted with components is efficiently loaded' into each
component mounting apparaﬁus, and a mounted board 2d is
unloaded. It is to be noted that this second embodiment is
provided for hanaling the board that is unloaded from the
printer and mounted with_no elect;onic ;omﬁgnent. Howeﬁer,
the present invention is.not liﬁitea to this and ié allowed
to be applied even in, <for example, the case where an
electronic component(s) is to be further mounted on a board
on which electronic components have already been partizlly
mounted in the course of the production line of the
electronic component-mounted board. 1In the above case, the
term of "unmounted board" in the following description
means the board on which electronic components have-already
been partially mounted.

In the component mounting system of the secbnd
embodiment shown in Fig. 10, three component mounting
apparatuses of Fig. 1 according to the first embodiment are
joined together to constitute one mounting apparatus group.
Two mounting apparatus groups are joined together, and they

are referred toc as a mounting apparatus group A and a

cc2
nmounting system of the second enbodi mefOpb @'@OG_LO The
directions of

ard conveyance direction. Fig. 19

system of the second enbodi nent.

conponent - nount ed board- production



conponent nounting system the front-side nounting sections A, A2 and A3

(each corresponding to the first nmounting section 101 of Fig. 1% are
arranged on the front side of Fig. 20 10, and the rear - sPdectabaned0r

sections al, a2 and a3 (each corresponding to the second nounting section
102 of Fig. 1) are arranged on the rear side. The front-side nounting
section Al and the rear-side nounting 8€ction al constitute the first one
conponent nounting apparatus Al, the front. .25 side nounting section A2 and
" the rear-side nmounting section 6 Cctober 2006 94 a2 constitute the second
one conponent nounting apparatus All, and the front-side nounting section
A3 and theuntang sbderatust inrgpuped.i olmIlcondtrdaitplibestbifrd elace
conmponent rnounting apparatus Alll.. Likew se, anong the three 5 conponent
mount i nglappaedt uses Bihe Bl brangrBrkksahgt hes id®unbifng wppar abustghgup B,
the front-side nounting sections Bl, 32 and B3 (each corresponding to the

first nmampangtusegtbop 1 af pEege DoedBrsaANGHE GoidthepFoeatsshge of
Fig. 10, and the rear-side nmounting sections bl, b2 and b3 (each 2

correspositiag dO tiree segand yNtdhies Seeld or};g&gp ofp Fighd 1) +hé&r epas L anged

on the rear side. The front-side nounting section 31 and the rear-side

MUt NhrERedd Hh Pl se@astet UkBe tHSuALISE ARG GYURRANE[LIBUNE | Rgqappar at us

Bl, the front- side nounting section B2 and fhe rear-Side nmounting section

P oup. NS L eSS OIppEDL FRUTIE PRI B g e
consti t ub e dd 58o0Be Sonpanent-ranged first, second and third
éonnegtive conveyance units CCl, CC2 and CC3 (cofrespoﬁding
to the conveyance path changing units 901, 902 and 503'of

10 the first embodiment) which can be KDVed‘jjl a direction
perpendicular .to the direction in which the board 2. is -
conveyed and is able. to turn the board 2 at an angle of 180,»
degrees. As a result, the electronic component—mountéd
board production line is composed of the mounting apparatus

15 group A, the mounting apparatus group B and the» first,
second and third connective conveyance units CCl, CCZ and
CC3. The upward and downward arrows in Fig. 10 indicate
the directions of movement of the connective conveyance
unit CC.

20 Fig. 11 1is a flowchart showing the operation of
the first connective conveyance unit CCl of the component
mounting system of the second embodiment.

Fig. 12 1is a flowchart showing the operation of

the second connective conveyance unit CC2 of the component

25 mounting system of the second embodiment.



nounting apparatus Blll. Simlarly to the conponent nounting apparatus of
Fig. 1, each nounting section is 20 provided with a | oader one_exanpl e
of the pre-placenent conveyance unit, corresponding to gr%lf‘f"li(“?rsfoqgader 1A
or the second | oader 2A of the first enbodinment), a Y-table T (one
exanpl e of the placenment conveyance unit, corresponding to the first-

pl acenent - posi ti on determ ning 25 conv@¥ance unit 1B or the second

pl acenent - position 6 Cctober 2006 95 determ ning conveyance unit 11B of
the first enbodiment) and an unl oader U (one exanpl e of the post-placenent
conveyance unit, corresponding to the. first unloader 1C or the second

unl oader 2C of theFfirstl3enbddingiowchgrteosRewing athgpase raneonpot
(corresponding to the bypass conveyance wunit 30 of the first enbodi nent)
is provities thitbe gurddiaetiyportooreyincke UnidntGCE3? defndihvet | agpedehon and
the rear- side nounting section. Mreover, a first nmounting lane JAis
conposetn@®intilfgasisadrr obEAtheas¥coall erbatiiremtunl oader UAL, a | oader LA2,
a Y-table TA2, an unl oader UA2, a |oader LA3, a Y-table TA3 and an

unl oader UA3, whichigel ong tosa aeri eslefrdabniscliststiamountamg skewi ons
A, A2 and A3 of the nounting apparatus group A. A second nounting |ane Ja

is sonpasiesly g 3s | 88dREIAS ABbaratist akbepTal anan audicadercddecaitoader
La2, a Y- table Ta2, an unl oader Ua2, a | oader La3, a Y-table Ta3 and an

unl oader. dJad v k& phghongct 0 18 S8dESeRl HIRAr upk HeealiDWitdaig oFections al

a2 and a3 of %he nount i ng appar at us _ ,

board conveyance direction of Fig. 10. The upward and
downward‘érrows‘in the figure indicate the directions of
movement ofrthe first connective conveyance unitvCCl.

10 Fig. 15 is an enlarged ;chem@ti;’ plgn lview .
showing & component mouﬁting éﬁpaiatus ATl located on the
uppermost-stream side of the mounting apparatus group A
located on the upstream side, the first connective
conveyance unit- CCl1 and a printer 900 located on the

15 upstream ‘side of the unit CCl in the board conveyance
direction of Fig. 10. The upward and downward arrows .in
the figure indicate the directions of movement of the first
connective conveyance unit CCl, and the sidewise arrows
indicate the board conveyance direction.

20 Fig. 16 1is an enlarged schematic plan view
showing a component mounting apparatus .AIII located the
downmost-stream side of the mounting apparatus group A
located on the upstream side, a second coﬁnective

conveyance unit CC2 and a component mounting apparatus BI

25 located on the uppermost-stream side of the mounting



group A. A first bypass |ane BPA is conposed of first 20 through third
bypass conveyance units BPI, BP2 and BP3 arranged in th nt er tions
of the three conponent nmounting apparatuses A, All andgﬂﬁﬁ?ﬁer26ﬁg :
respectively, of the nounting apparatus group A. Mreover, a first
nmounting | ane JB is conposed of 25 a |loader L31, a Y-table TB1, an

unl oader UBl, a |oader LB2, 6 Cctober €006 96 a Y-table TB2, an unl oader
UB2, a |oader LB3, a Y-table TB3 and an unl oader UB3, which belong to a.
series of front-side nmounting sections Bl, B2 and B3 of the nounting
apparatus group B. A second nounting |ane Jb is conposed of a | oader 5

Lbl, a Yz ﬁ?& I unk o i, | e (- e 2 n
unloadefﬂg 2,§EI%ogéggpLg%,qg@%g#%%l8ﬁTégﬁgn%O#§%taﬁﬁgéd%?m%béﬁpmﬁ?%h'

bel ong_tig, £ BeLeyQhrlceal o5l ge. JEBUTLENG i8R0t 1005 birnd2,8 b3 g the

nmount i ng appar at'us second bypass | ane BPB i s conposed of fourth

10 ti fogégﬂg*n%}a%- 2 PYRAS® SONVENANSE M t 9000, L BPR A0 AgBREcarkanged |0 the

.center Ions O e three conponent nmount | ng appar at uses and

BIIl, respectivel f th unt i y I B,,..L by. S
comeyaftb Uiis % bheatcrel Uerte SO it Shohte Juntt 2 pEEC e
on _t he wnst.ream side of the board nvgyange h@gg%h%g i s .CO ?Fd of an
upper - si qﬁﬁ%ﬂﬁ?ﬁzﬂﬁ§%ﬂﬁi%P?bﬁ% ?s§§% %yﬁgéscSane arran&@&%ﬁ?ﬁ%é | ower
side of the upper-side hypass |ane, then tmg bgggss tI.aneslcan he secured
even though the i st | &t on-Sir e@®j sS012r9e ematic pian  View '

showing a component mounting apparatus BIII located on the
downmost-stream side of the mounting ‘apparatus group B
located on the downstream side, a "third connective
10 = conveyance unit CC3 and.a reflow device 204 located on the
downstream side of the unit CC3 in the‘board-conveyance,'
direction of Fig. 10. The upward and downward arrows in
the figure indicate the directions of movement of the third
connective conveyance unit CC3, and the sidewise arrows
15 indicate the board conveyance direction.

Fig. 18 is a schematic plan view showing the two
mounting apparatus groups A and B and the‘first and second
connective conveyance units CCl and CC2 in the component
mounting system of the second embediment of Fig. 10. The

20 upward and downward arrows in the figure indicate the
directions of movement of the first and second connective
conveyance units CCl and CC2, and the sidewise arrows
indicate the board conveyance directiocn. |

Fig. 19 is a block diagram showing the structure

25 of the control section of the electronic component-mounted



20 snall, and the space utilization efficiency can be increased. Moreover,
inthis case, it is acceptable to arrange each nounting kggg oqggﬁgoughly

identical plane as that of, for exanple, the upper-side6 use

the wupper-sSide bypass | ane specially as an unnmounted board 25 conveyance
| ane and use the | ower-side bypass |ane 6 Cctober 2006 97 specially as a
mount ed board conveyance |ane. |f the $Yypass conveyance units BP or at

| east the bypass conveyance unit BP | ocated on the downstreamside is
conposed of two bypass conveyance units juxtaposed right 5 and left, then a
plurality of bypass |anes can be nore easily provided. Each connective
conveyangsa i pr&Sa¢€0in WGhe @C3rheecempenenie boantding( ZwsEHy €, 2d)
fromone lane that is |ocated adjacently to each. connective conveyance 10
unit CC iyl daiekmodeenpst ream si de of the board. conveyance
direction and enabl es the unloading of the board to one conveyance |ane
that is |ocated adiiacenttyiko zeaglocic afiegtan epapnyayayc eshaw itngCCrend

| ocated on the downstream side of the board conveyance direction. Each

connect igee- s HONYEYANER W t tEE hasmporssiwichonstiagghsystaientifcalhd o.  that
of the aforenentioned |oader L (LAl, LA2, LA3, Lal, Lag, La3, LBl, LB2, _

LBY, Lblgedchs ldidogidienty-t 2l € che TAbntrtA2, dMBr TabooTabt TajachlBl,
TB2, TB3, Tbl, Tb2, Tb3) and the unloader U (UAl, UA2, UA3, Ual, Ua2, Ua3,

UBL, UBZonBerdl ddiint1R3. ddpdrand has anst raicd & foh 280langddemtdcal to

mounted board production line of the‘component.nmunting

system of the second-émbodiment.
Fig. Zi is a perspective view showing an example

10 of thé conneétiyé conveyance unit CQ' of the electronic
component-mounted board-productioﬁ liné of the ﬁomponent
mounting system of the second embodiment.

Fig. 22 is a plan view of the connective
conveyahce unit €C pf Fig. 21.

15 "Among the three component mounting apparatuses AI,
AII and AITII of the meounting -apparatus group A of the
component mounting system, the front-side mounting sections
Al, A2 and A3 (each corresponding to fhe first mounting
section 101 of Fig. 1) are arranged on the front side of Fig.

20 10, and the rear-side mounting sections al, a2z andra3 (each
corresponding to the second mounting section 102 of Fig. 1)
are arranged on the rear side. The front-side mounting
section Al and the rear-side mounting section al coﬁstitute
the first one component mounting apparatus AI, the front-

25 side mounting section A2 and the rear-side mounting section



that of the first and second | oaders 1A and 2A, the first and second

pl acenment - posi ti on detern ning conveyance units 1B and 2B, the first and
second unl oaders 1C and 2C of the conponent nounting apPd&rctober 2006 he -
first enbodi ment. The 25 section CC can be driven back and forth in the
board 6 Cctober 2006 98 conveyance direction by synchronizing a pair of
belts by neans of a drive device of dhe connective conveyance unit notor
or two connective conveyance unit notors. Moreover, w dth adjustnent can
be perforned according to the width of 5 the board 2 by naking the position
of at least one. belt novable with respect to the other belt according to
the widgh ebnthethear dik t gebéngorveyechmpoh et bagimtdhg hepparaeudat a of
the board 2 preparatorily stored in the nenory MEM or a database 1001.

More spegtfj cahdiy thieheragh tisd imnt mdOn €8y he ceriber eyl bydr aird | pgap-bal |
screM/arranged in the wdthw se direction by the driving of a notor for

wi dt h. éﬁd@%ﬁmlﬂfl 5be- Wt Awi s8ngki £6EEORKANG IR NHhed @@tﬁ?@ﬁenﬁ or

supporting one belt xed to a nut portion neshed with' the ball screw

close Qg d@nay t nlsgg%gtuﬂgﬁnmfor 15,:34AP0Id | NakBRgOL efe bebirdd Lhe

mndthmnse notor for the width adjustnent is a pul se
mot or, us £an. be perf d reEati ngst hg, pul se
nnt%r by Onﬁ%ﬁbgbgh t1 seéﬁ§?%% aniguggﬁatﬁgﬁﬁn ?%Mnse sh|¥t pul se. .

SRS AT A e T
det eCtI seggo n%c B3 (each corresponding to the first mountlng ’
section 101 of Fig. 1) are arrangéd on the front side of Eig.
10, and the rear—;ide mounting sections bl, b2 and bﬁ'(each
10 corresponding to the second mounting éection 102 of Eig. 1)
are arranged‘ on the rear sides. The front-side mounting .
section Bi and the rear-side mounting section bl constitute
the first one component  mounting apparatus BI, the front-
side mounting section B2 and the rear-side mounting section
15 . b2 constitute the second one component mounting apparétﬁs
BII, and the front-side mounting section B3 and the rear-
side mounting section b3 constitute the third one component
mounting apparatus BIII. Similarly to the component
mounting apparatus of Fig. 1, each mounting section 1is
20 provided with a loader L (one example of the pre-placement
conveyance unit, corresponding to the first loader 1A of
the second loader 2A of the first embediment}, a ¥Y-table T
{one example. of the piacement conveyance unit,

corresponding to the first placement-position determining

25 conveyance unit 1B or the second placement-position



of the connective conveyance unit CC and perforned only when no board is
detected. Fig. 21 and Fig. 22 show one exanple of the g con ective

conveyance unit CC. Details will be described 6 Cctober 9920@§er.
pair of conveyor rail portions 112 and 112 for | oading and unl oading the
board 2 are placed on a turning device 121, and the turning device 121 is
made rotatable to an angle of at Ieasﬂ5180 degrees, preferably 360
degrees, 5 by neans of a rotation drive device 122 such as a rotary
actuator. The turning device 121 is noved in a direction perpendicular to
t he board conveyance direction by a drive section 302, such as two air

cyl i nder de882hiandg3022nvedamce | anerc- dekBr iddedtbecdid stovéenbodimend01 and
enabl es the 10 conveyance of the board 2 held by the-pair- of conveyor rai
- portiogsdllzZnandnldadert hUr espreet évammnyeonef ofthide posstplananthng | ane
JA, the first bypass |ane BPA and the second nounting |ane Ja. The air

cyl i nderc3R2dvenabl esitthe cdridtipthdiang ceo 12ket gibetpasilldaned io ekt her
one of the 15 nounting' |ane JA and the bypass | ane BPA, while the air

cyli ndert3022-£838! 851bh8ekULDi BY @ow @8 rk2] didRE NS | | Mehebier) t her
one of the first nmounting |lane JA and the second nounting |ane Ja.

Mor gover, }S’S}ﬁﬁsfshelafﬁéSBP byRASS e BRA it G 0BeHa9E tdndapanipper and

| ower 20 bypass | anes, boards can be conveyed to thelir respective bypass

| anes by, 0nwi 99 yg 2nd ch%tt hé?nﬁd&ﬂﬁé}gt)deﬂ CBrddildelyid ¢HemdRyice 1202,

such as a rotary actuator,
pertion of the :ront—31de mounting section and the rear-

side mounting section.
Moreover, a first mounting lane JA is COmposgd of
10 a loader LAl, a Y-table TAl, an unloader UAl, a loader:LAZ,'
a Y-table TAZ2, an unioader UAZ; a loader LA3; a Y;tablg TA3
and an unloader UA3, which belong to a series of front-side
mounting sections Al, A2 and A3 of the mounting apparatus
group A. A second mounting lane Ja is composed of a loader
15 Lal, a Y-table Tal, an unloader Ual, a lcader LaZz, a Y-
table Taz, an unlcader Ua2, a loader La3, a Y-table Ta3 and
an unloader Ua3, which belong to a series of rear-side
mounting sections al, a2'and a3 of the mounting appafatus
group A. A first bypass lane BPA is composed of first
20 through third bypass c¢onveyance units BPl, BPZ and BP3
arranged in the center portions of the three component
mounting apparatuses AI, AII and AIII, respectively, of the
mounting apparatus group A. |
Moreover, a first mounting lane JB is composed of

25 a loader LBl, & Y-table TBl, an unloader UBl, a loader 1LB2Z,



first moving unit 1201. Reference nuneral 309 denotes the control section
of the connective conveyance unit CC, the 25 control section receiving a
vari ety of signals described in 6 Cctober 2006 100 det ablO¢loben2006 -
controlling a distributing or integrating operation on the basis of the
received signal and outputting a signal described in detail below It is
preferable to provide each conveyor ra®é portion 112 with a 5 contraction
rail 1121 at its both ends or at |east one end ‘portion so that the radius
of the turning device 121 in its turns can be reduced as nuch as possible
by bendi ng or expansion and contraction. As an exanple. of the connective

. conveyancer-uhn 1£Ce2 1022 heasddeeoUreyi Ry ldedexe IR, corireyainbs cTBBUI t
boards 2 to be fed to the el ectronic conponent nounting apparatus, nore

speci fi gald Yan aubnsd e camyeyi Wi 6BVbeechiatoper seirikes diStIrdwt+ondef -
circuit boards 2 for a plurality of board conveyance paths is described

bel ow i jgitaidg Wbbe {8h8" 8AGe BED £04FRAS 0R1th® Rdunklings diechtinat |ike

constituent nenbers are designated by |ike reference nunerals throughout

the draw ig. i ' , i 22 |
e ra:%fégvﬁofgﬁ't g2 %é&(}?&%&?ﬂﬂaf @aﬁ@n}ﬂ‘%Yh.Bgcggtgb%%dC@f and o fdd- is

a plan ard conveyi ng devi ce which I's an exanple of the

F R ool a T EAB] 'Ot 0] oBl nBaadh ErROSA SOBMBY METLO OPr At €3
position -1y A SGCQNM SOWVEY2 POST 1588 1r.202nd @-Ehbad oy enes |
an unloader Ub3, which belong 'tq a series of rear-side'
mounting sections bl, b2 and b3 of the_mounting apparatus
group B. A second bypass lané BPB is‘composed of Tfourth
10 through .sixth bypass  conveyance units BP4, BPS and BP6
arranged in the center portions of the three componant
mounting apparatuses BI, BII and BIII, respectively, of ‘the
mounting apparatus group B.
If the bypass conveyance units BP or at least the
15 bypass conveyance unit BP located on the downstream side of
the board conveyance direction is composed c¢f an upper-side
bypass lane and a lower-side bypass lane arranged on the
lower side of the upper-side bypass lane, then twe bypass
lanes can be secured even though the installatidn area 1s
20 small, and the space utilizaticon efficiency can be
increased. Moreover, in this case, 1t 1is acceptable to
arrange each mounting lane on a roughly identical plane as
that of, for example, the upper-side bypass lane, use the
upper-side bypass lane specially as an unmounted board

23 conveyance lane and use the lower-side bypass lane



position 12-2, which are |located on the upstreamside, to 25 any one of a
first board-conveying conveyor portion 21, a 6 Cctober 2006 101 second
boar d- conveyi ng conveyor portion 22, a third board- convé/®a@besz086or
portion 23 and a fourth board-conveying conveyor portion 24, which are

| ocated on the downstream side. It is noted that the first board-conveying
conveyor 5 portion 21, the third . boar@?conveyi ng conveyor portion 23. and
the fourth board-conveyi ng conveyor portion 24 that serves for use as a
bypass. |ane are arranged at an equal 'height |evel, while the second

boar d- conveying conveyor portion 22 is arranged for use as a second bypass

| ane 10 ghaves 01y bl ow hbentedr bhakaacdneeRweriand anveyor portion 24,
al t hough t he second board-conveyi ng conveyor portion 22 may be omtted as

in the foregoing eppoghdreRipadbecbagedaneryenite davide LC 1sz Pf oyhded
with.a conveying and turning device 1101, a first noving unit 1201, 15 a

second W%%r%u vfina0duA; £oBb obaeeki 6f UL diere Adscs il Lo ar e

i ntegra one unit so as to execute functions of the board.

SOnveY! naRuGe, o ok  BpeadeyiSasotibe S, 86 sRdbLUEn bV e

1101 an I ke are 1nt _ he boar

conveyi ng deyice CRican be Jpde, guibe GoMPAcL LN L8108 aby (b istal Mation

space as conpared 7 nective conveyance unit
includi%% na rag v%_oatr%%acting unit in a conveyance direction 3Y of the
circui t Spgard 2T8S Town in Fig. 22. As a concrete exanple, whereas the

Each copnective conveyance unit CC (CCl, ‘ClCZ,‘
7CC3) receives cne boarci 2 {(2a, 2b, 2cl,- 2d) from oﬁe la_tne
that is located adjacently to each connective conveyance

10 unit CC and located on the ‘upstream side_of.lthe board
conveyance direction and enables the unloading of the board
to one conveyance lane that is located adjacently to each
connective conveyanée unit CC and located on the downstream
side of the board conveyance direction. Each connective

15 conveyance unit CC has a structure roughly identical to
that of the aforementioned lbader L (LAl, LA2, LA3, Lal,
La?, La3, LBl1, LB2, LB3, Lbl, Lb2, 1Lb3), the Y-table T (TAl,
TA2, TA3, Tal, Ta2, Ta3; TB1, TB2, TB3, Tbl, Tb2, Tb3) and
the unloader U (UAl, UAZ, ‘UA3-, Ual, Ua2, Ua3, UBl, UB2, UBR3,

20 Ubl, Ub2, Ub3) and has a structure roughly identical to
that of the first and second lecaders 1A and 24, the first
and second placement-position determining conveyance units
18 and 2B, the first and second unlcaders 1C and 2C of the
component mounting apparatus of the first embodiment. The

25 section CC can be driven back and forth in the board



25 conventional connective conveyance unit requires an 6 October 2006 102
i nstall ation space of about 1.8 m the board conveying. device CC of "‘this
enmbodi ment requires only about 0.45 in. In the fol | owi n§ @e®der gPPen, t he
conveying and turning device 1101, the first noving unit 1201, the second
moving 5 unit 301 and the control section 309 are explained in detail.
First, the conveying and turning devi & 1101 is explained. The conveying
and turning device 1101 is provided 10 with,a holding .and conveyi ng
device 111, a turning -device 121.and a rail contracting unit 131, and
performs the conveyance of the circuit board 2 along the conveyance

di rect i ofpBMewericd hditrecning dfy t Bgnchroviizibgaral Ralgs ofweblelds the
contraction of rails. 15 The hol di ng and conveyi ng device 111, which is a
unit fomdmldli g andirdaryedngd hef cioneuidorimoee ti Pe t coavdyatite comi/eyance
direction 3Y, has a pair of conveyor rail portions 112, conveyor belts

113, andy:deldr deiyecpanbionvel bbnfvaryadidesiungi t heotonseyoMdredawerd 13 as
shown in Figs. 24 20 and 25. Each of the conveyor rail portions 112 has a

rai | mepbey L4 Wit exdrensls péongride sooveyangetdi thet wdnritlY o%o as to
be able to support both-side end edge portions of the board 2 along the

conyeyange dhfgedl on B, ndldng 0RN!pasitosnr id dd21euditchons aslatabl y
fitted to each rail 25 menber "1127 at both end portions of the rail nenber
1127 aS povable with respect to the other belt according to the
width of the board 2 to be conveyed on the basis of the
size data of the board 2 preparatorily stored in the mémory-
MEM of a database 1001. "More specifically, the adjﬁstment
10 can be performed by rptéting a ball screw arranged.in the
widthwise direction by the driving of a motor for width.
adjustment in the widthwise direction and moving a member
for supporting one belt fixed to a nut portion meéhed with
the ball screw close to or apart from a nember for
15 supporting the other belt in the widthwise directiqn. If
the motor for the width adjustment is a2 pulse motor,  then
the width adjustment can be performed by rotating the pulse
motor by the-number of pulses with an automatic widthwise
shift pulse signal fed from the control unit 1000 or: the
20 like. This width adjustment operation is not performed
when the board is detected by the board detection sensor DC
of the connective conveyvance unit CC and performed only
when no boardris detected.

Fig. 21 and Fig. 22 show one example of the

25 connective conveyance unit CC. Details will be described




6 Cctober 2006 103 detailed later and which is noved between a conveyance
position 1122 and a bending position 1123 by the rail contracting unit
131. Each conveyor rail portion 112 is provided on a baseOgiches 20084
Moreover, in order that the 5 width between the conveyor rail portions 112
extendi ng al ong an orthogonal direction 5Y orthogonal to the conveyance
direction 3Y and to a thicknessw se dirextion 4Y of the circuit board 2 to
be conveyed can be adjusted according to the width of the circuit board 2
to be conveyed, the 10 conveyor rail portion 112 shown on the upper side.in
. Fig. 25 can be noved. along a pair of sliders 1125, which are laid on the

base pl atigtkk?4 ahong theoor chagaralr difeCt pehrieNs by1 2 0584 A 2 for |
rotational screw 1126 in its «circunferential direction. 15 The conveyor

bel ts 113 Al el 4554 MiheBa8xhgndnal 9ng-d hg eerveyil-dai bnPar ti pagi 412 and
whi ch supportigﬁe circui? bogrd 2 wth both-sidgygﬁﬁged%% %oﬁélongigf t he

Ol | SRR Dliacethd YOO A0 GOBNFYCL NP ¢! LCURLR0SGE a2 duanardd 1 he.

conveyance direction 3Y. The be Ive portion IS provi In

o a puftey RLR Y At Ae e Th dearpad. | B 260 Bebbtesili tye

as a pu
B4, Bl bR, oo GBS L0 oo 2B
1141-9 e ngggj1JfKEGtggﬁgggrd%%g%e 121 is moved in a direction
perpendicular to the board conveyances diréction‘by a drive
section 302, such és two air cyiinders 3021 and 3022, of a
later-described second moving unit 301 and enables the
10 conveyance of_thé board 2 helq byhthe_pair of conveyor rail
portions 112 and 112 with respect to any one of thé first
mounting lane JA, the firstlbypass lane BPA and the second
mounting lane Jda. The aif cylinder 3021 enablésl the
turning device "121 to be positioned in either one of the
15 mounting lane JA and the bypass lane BPA, while the air
cylinder 3022 enables the turning device 121 tc¢ be
positioned in either one of the first mounting lane JA and
the second mounting lane Ja. Moreover, when the first
bypass lane BPA 1is composed of the two upper and lower
20 bypass lanes, boards can be conveyed to their respective
bypass lanes by moving up and down the turning device 121
by a drive device 1202, such as a rotary actuator, of a
first moving unit 1201. Reference numeral 309 denotes the

control section of the connective conveyance unit CC, the

25 control section receiving a variety of signals described in



the figure, and nove in a sequence of pulley 1141-1 to 1141-9 to pulley
1141-1 so as to nove the circuit board 2 toward the conveyance direction
3Y. In addition, the conveyor belts 113,. the belt 5. df¥etober006 114
and the pulleys 1141-2 to 1141-9 are provided in each of the conveyor rai
portions 112. Wth the hol ding and conveying device 111 constructed as
descri bed above, the circuit board 2 i300conveyed toward the conveyance
direction 3Y by the drive of 10 the notor 1142 with both-side end edge
portions of the circuit board 2 supported on the conveyor belts 113
provided in the pair of conveyor rail portions 112, respectively. The

cturning devhee 1Bd16W, @ dHHArdDTihgr ngiltsfthblﬁtlhﬂgl diohy aneeeenMay
device 111 about the. rotating shaft 1237 in a direction 124 aroun the

axi s of ¢hergetiahi NGn shafd 1834:iswhigh exhendscalargd hesikphgknessi se
direction 4Y of the circuit board 2, as shown in Fig. 23 he turning

devi ce 12debacequipped siddy Rl 1At UBROT 44225 85 e 14D 20 07 yigng

sour ce, a turning nechani sm 123 which 1s driven by the rotary actuator
51 P AB A i R,
O 47 AR LR 2T Y S0 el 128 e o7 g
Serv ng e &?”&Ee{h Of [RLatLgnal d¥ YRe 3¢r3n go%ejb%.?’dge 121 in its
turns can be reduced as much as possible by bending or
expansion and contraction.
As an‘gxample of the connecﬁive conveyance unit CC,
A lOn a board conveying device for conveying circuit boa;d$ 27tq
be fed to the electronic component mounting apparatus, more-
specifically, a board ccnveying device that performs
distribution of circuit boards 2 for a plurality of board
conveyance paths is described below in detail with reference
15 tc Figs. 21 to 27. It is noted that 1like constit uent
members are designated by like reference numerals throughout
the drawings.
Fig. 21 shows the board conveying device CC, and
Fig. 22 is a plan view of the board conveying device which
20 is an example of the connective conveyance unit of Fig. 21.
This board conveying device operates for conveying a board
2 carried in from any one of a first conveyor position 11-1,
a second conveyor position 11-2 and a third conveyor
position 12-2, which are located on the upstream side, to

25 any one of a first board-conveying conveyor porticn 21, a



havi ng -a shaft 1232 is rotatably fitted at its one end to the other end of
the Il ever 1231. A planet gear 1234 is rotatably fitted to the other end of
the rod 1233. The 5 planet gear 1234 is to be engaged wi £P&EAbeMHENG 3] gear
1235 ‘and a gear 1236, and a plate 1237a fixed to the rotating shaft 1237
Is fitted to the gear 1236. The rotating shaft 1237 is supported against a
frame nmenber 1110 of the board conveyilAy device CC via two bearings 1111
so as to be 10 turnable in their circunferential direction, while the
bearings 1111 support the base plate 125. One end of the rotating shaft
1237 is connected to the base plate 1124 of the hol ding and conveying

devi ce 1%dconki beatrhe coirheryiangl ebnvéherrpbatiing Iif ts 1287 ris boaraect ed to
a |l ater-described 15 shaft 2035. Also, a shaft 1238 for both rotation and -

up- and- dgubePPME EdnvRSRH abecimh o023 gHbde hoberek bberphabeveyZaga. In
addition, reference nuneral 1239 denotes .a stopper. Also, the franme nenber

1110 is Ebhb80opNtRrd iRase2ap! ahei 3032rki tilpthiidg acsl idey @B@Askakdmal ong-

t he orthogonal 20°direction 5Y on a frame 1120 of the board conveyi ng

devi ce dg%%Qoe&et Qn frdde-huf niag Feehan i&aé@%&%ﬁgt 89nvagor

described above I's explained. Wen the output shaft _ “the rotary -
L R cal Lo Bk i L TR, el o, 6
the di regﬁélo.r%hjezd'fgﬁ?’lfﬂd ﬁggrészén9¥y}§8 d&%@@?op%ﬁion 24 that
serves for-use as a bypass lane are arranged at an equal
“height level, while the secohd board-conveying conveyor
portion 22 is -afranged for use as a second bypasS lane =
10 above or below the fourth boérd—convgying cqnvéyo; ppftidn
24, although the second board-conveying conveyor»ﬁortion 22
may be omitted as in the foregoing embodiment.
The board conveying device CC 1is providéd with a
conveying and turning device 1101, a first moving unit 1201,
15 a second moving unit 301 and a.control' sectioﬁ 309, where
these units are integrally formed into one unit so as to
execute functions of the board.conveying device. Since the
devices of the conveying aﬁd tufning device 1101 and ‘the
like are integrally formed into one unit, the board
20 conveying device CC can be made quite compact in terms of
its installation space as compared with the conventional
connective conveyance unit including no rail contracting
unit in a conveyance direction 3Y of the circuit bﬁard 2 as

shown in Fig. 22. As a concrete example, whereas the

25 conventional connective conveyance unit requires an



first position 127 to a second position 128 by the planet gear 1234, the

I nternal gear 1235 and the gear 1236 via the 5 | ever 123 hgf ?B@ft 1232
and the rod 1233. Resultantly, the holding and conveyiﬁéoﬁ & B -
connected to the rotating shaft 1237 is turned by 180 degrees. It is noted
that when the output shaft 122a of the rotary actuator 122 is turned
reverse, the rotating shaft 1237 and th@2plate 10 1237a can be turned by
180 degrees fromthe second position 128 to the first position 127.

Al t hough the turning drive device is inplenented by the rotary actuator
122 in thi.s enbodi nent as described above, it is still allowable to enpl oy
a notor.ifstdhbatidh atpdoaigloft hebdascrl p8i on hddhiebebpanddeconvaying .
constitutional exanple involving horizontal turns in Figs. 24 and 26, the
i nvent i ofleviye beccast i edisutemdiondimarity abgoiwesh dnirsnsaboutotthetS verti cal
or inclined directions. Next, the rail contracting unit 131 is expl ai ned

20 with refenencectokigy. Pds@ntb®bon)t tilse natcetretfiaty t Ardr athiroongracting
unit 131 is provided in each of the conveyor rail portions 112 of-the"

above- deseyihed Dol di racamd rgenveyiingy devi€ee12dl, wehl sheorshmosingct ure.
25 Reference' numeral 132 denotes a drive .device in 107 6 Cctober 2006 the

raig conifactizng uahk 18de anditapRi setidilenoiss  agapl oysraihegef g in
this exanple. An output shaft of the drive device 132 is connected to one
end portjonof a lever 133 which is fitted to the conveyor rail portions
112 so as '

first, the conveying and turning device 1101 is
éxplained.‘
| The cgnveying and tﬁrnihg device 1101 is brovided

10 'with,é_holding and cqnvefing device 111, a tu;ning'devicg
121 and a irail contrédting unit 131, and performs the
conveyance of the circuit board ‘2 along the convéyance
direction 3Y and the turning of the circuit board 2, as
well as the contraction ¢f rails.

15 The holding and conveyingrdevice 111, wﬁich is a
unit for holding and conveying the circuit board 2 toward
the conveyance direction 3Y, has a pair of conveyor rail
portions 112, conveyor belts 113, and a belt drive portion
114 for driving the conveyor belts 113 as shown in Figs. 24

20 and 25. EBach of the conveyor rail portions 112 has a rail
menmber 1127 which extends along the conveyance direction 3Y
so as to be able to support both-side end edge portions of
the board 2 along the conveyance direction 3Y, and a
contraction rail 1121 which is fotatably fitted to each rail

25 member 1127 at both end portions of the rail member 1127 as



5 to be rotatable about a center portion 133a as a rotational center.

Al 'so, one end of alink rod 134 is rotatably connected e end
portion of the lever 133, while the other portion of tﬁie¥%ﬂ”ﬁgﬁﬁps

rotatably connected to one end of a |ever 1121a provided on the

-contraction rail 1121-1. 10 Simlar to h?ese, one end of a link rod 135 is
rotatably connected to the other end 6 tion of the lever 133, while the
other end of the rod 135 is rotatably connected to one end of a |ever
1121a provided on a contraction rail 1121-2. It is noted that in Figs. 24
and 25, -a contraction rail 1121 15 located on the right side is assuned as
the cont#@eRibfds ataten 12N ¥RACR coft rBRY$Hn ]?%{:i"fee%lzf | 6OEVEY 3Gt he

left side is assunmed as the contraction rajl 1121-2 for explanation's
sake. TheogbhieActibf?rAnd 1821bendangt heoebhieactilay By r&Ne 172412 are

rotatably fitted to their corresponding conveyor rails 112, respectively,
so as tcconrrapeingenttiffe 13bnveyiamete §@§N?H@ﬁ,ﬂ%@é-aﬁ@rth@nbéhﬁings
position 1123 as described above about the rotating shaft of the pulley
1141- 3 mtwwidéd Ehga Rasenpihsecdd@def Merecietivadti erdey | thaRiths "1 and -
about the rotating shaft of the pulley 1141-8. 6 COctober 2006 108
Thefr ef onel ditinebgtdéay el leGneaybt heapll peytidmd - Bl axktand sag dalonde
rotational -center pulleys for the contraction rails 1121. Further, the
pul | eys dHl4brEhanednkldldiraceiob pibviadsthatoraie- €nd poet iomsveyaide
contraction rails 1121, 7
direction 3Y and to a thicknesswise direction 4Y of the .
circuit board 2 to be conveyed can be adjusted according to
the width of the circuit board 2 to be conveyed, the

10 conveyor rail portion 112 shown on the upper side in Fig.
25 can be moved along a pair‘of sliders 1125, which  are
laid on the base plate 1124 alQng the orthogonal direction
5Y, by rotating a rotational screw 1126 in its
circumferential direction.

15 . The conveyor belts 113 are belts which extend
along the conveyor rail portions 112 and which support the
circuit board 2 with both-side end edge portions of the
circuit board 2 placed thereon and convey the circuit board
2 toward the conveyance direction 3Y. The belt drive

20 portion 114 is provided with, in this embodiment, a motor
1142 for driving the conveyor belts 113, as well as a
pulley 1141-1, a belt-tension pulley 1141-2 and conveyance
pulleys 1141-3 to 1141-2 mounted on an output shaft of the

motor 1142, as shown in Fig. 24. The conveyor belts 113

25 are wound around the pulleys 1141-1 to 1141-9 as shown in




respectively, and rotating shafts of the pulleys 1141-5 and 1141-7 are

di sposed so as to be | ocated on circunferences about tﬁﬁgpﬁule 41-3 and
the pulley 1141-8, respectively. Therefore, even when t C i on

rails 1121 are turned 10 between the conveyance position 1122 and the

bendi ng position 1123 about the pulle 0%141'3 and the pulley 1141-8,
nei t her the di stance between the pulleg 141-3 and the pulley 1141-4 nor

t he di stance between the pulley 1141-8 and the pulley 1141-7 does not
change. Accordingly, even when 15 the contraction rails 1121 are turned as

descri bed above, occurrence of any changes in tensile force that is acting.
on the EBRvEyFUIR t 8291 FFEE pldy eft e"'tﬁqqﬁﬂﬁedtp n R#L18% 4l thntPact i ng

unit 131 constructed as described above is described bel ow. 20 Wen the
out put shhfi—8f teh@udrliave deldte £328Ss LholRte abBfig i AirtowPasBa <o t hat
the lever 133 is turned about the center portion 133a along an arrow 137a,
t he rodstoududahlle 1genueEaREtedlre€ardiong Itthe | evers 1121a of the
contraction rails 1121-1 and 1121-2, respectively, to be 25 noved al ong an
arrow 138a. This nbwersisdi tidonur fheausenverere @k uberl 12006 theogbelt
contraction rail 1121-1 and the contraction rail 1121-2 to be turned from
t heb convieyime e ppadiitinon1142z&nad e bpndilays pdsilidn tb123143 -8eszre bed _
above about the rotating shaft of the pulley 1141-3 as a rotational center
for the mowicded i on &achidf 1424 - doamdyaboutifhporatiatisnd Ishaft of the
pulley 1141- 8 as a rotational center for the contraction rail 1121-2.

With the holding and conveying device 111
constructed as described above, the circuit board 2 is
conveyed toward the convéyance direction 3Y by the drive of

10 the motor 1142 with both-side end edge portions -of the
circuit board 2 supported on the Conveyor belts 113
provided in the pair of conveyor rail portions 112,
respectively.

The turning device 121 is a unit for tn:ning the

15 holding and conveying device 111 about the. rotating shaft
1237 in a direction 124 around the axis of the rotating
shaft 1237, which extends along the thicknesSwise direction
4Y of the circuit board 2, as shown in Fig. 23. The turning
device 121 is equipped with a rotary actuator 122 as a turn

20 driving source, and a turning mechanism 123 which is driven
by the rotary actuator 122 to turn the holding and conveying
device 111. The turning mechanism 123 is explained below.

As shown in Figs. 23 and 26, an output shaft 122a
of the rotary actuator 122 fitted to a base plate 125 of the

25 turning mechanism 123 is fitted to one end of a lever 1231



Meanwhi | e, when the output shaft of the drive device 132 is noved al ong an

arrow 136b, the lever 133 is turned along an arrow 137h ng the | evers
1121a are turned 10 along an arrow 138b. Accordingly, éﬁ@c %@ i on
rails 1121 are turned fromthe bending position 1123 to the conveyance
position 1122. As described above, wth éhe provi sion of the rai
contracting unit 131, the contraction & 1s 1121 provided at 15 both end
portions of the conveyor rail portions 112 becone bendable so that the
overall length of the conveyor. rail portions 112 can be shortened.
Accordingly, in the case where the hol ding and, conveying device_ 111 is
turned byerwingt deni ngansdee ©31 mRtdHRNTendralyet hékbntr &394 oA2Pdi s 20
1121, the range of a |ocus drawn by an end portion of each of the conveyor
rai |l porhawirsy 142sbefone 3 cisclretehsbrhybyitteiderahcétAumdical eNBokCi n Fi g.
25. On the other hand, when the contraction rails 1121 are bent and
turned, the panhge ehd aofodhs diever by23h.endAp@liarnst ofediicH 254 the
conveyor rail 25 portions 112 becones a circle shown by reference nuneral 6
Cct ober 206-ablll0 i8Obedartcowehet keherheemdngd 1139a. rblderb2d8e, tTrecircuit
board 2 can be turned in a space smaller than in the conventional case,
ands nor givdet tgday Q@ Jdongertoane sasyaydd wirthy e pl e rdovg ¢dre t2hveyor
rail portions 112 for turning 5 operations, as would be necessary in the
conventifnnal acgear 1aB@ddahHor Prawvé dipgieh€ingd tonthactiowamimg 131 is
effective also as neasures for avoi dance of interference

shaft 1237 is fitted to the gear 1236. The rotating shaft

" 1237 is supported against a frame member 1110 of the board
conveying device CC ﬁia two bearings 1111 so as to be

10 . turnable in their circumferential direction, while the
beariﬁgs i111 support'thé base plate 125. One end of the
rotating shaft 1237 is connected to the base plate 1124 of

the holding and conveying device 111, while the other end of

the rotating shaft 1237 is connected te a later-described

15 shaft 2035. Also, a shaft 1238 for both rotation and up-
and-down move is insertable intc a guide hole of the plate
1237a. In addition, reference numeral 1232 denotes a
stopper. Also, the frame member 1110 is fittgd onto a base

plate 3032 fitted to a slider 3031 laid along the orthdgonal

20 direction S5Y on a frame 1120 of the board conveying device

ccC.

Operation of the turning mechanism 123 constructed

as described above is explained.

When the output shaft 122a of the rotary actuator

25 122 is turned forward in its circumferential direction 126,



W th adjacent conveyors or operative units. Furthernore, with the pulleys

1141-4 and 1141-7 10 added and by changing the way of @%{Qgggg he

conveyor belts 113 between the pulleys as described ab ciq 9 nmes

i mpl enentable to shorten the overall length of the conveyor rail portions

112 wi thout adding any tensioners for %@6 conveyor belts 113. 15 Al though
ic

an air cylinder is used as the drive e 132 in this enbodi nent as
descri bed above, it is also possible to use a notor. The rotation of the
| ever 133 may al so be inplenmented by using a rotary actuator or a notor.
Furt her, although the contraction rails 1121 are 2% provi ded at both ends
of the ctheeyotatant gdafitons2312aBAd thsotth aigved??hat R CablbveRd@seli pti on
it is also allowable that only either one of themis noved according to
rel at i onshe ofditdectiinst al24t poousgacehor a6 1PXe 180t €395888 o< bfe to
provide a contraction rail 1121 only at one end of the 25 conveyor rai
portion #iPst 6p6stibben 2006 talld Becohdr pasidicsnt 128t bon the 1812898 are
formed so as to be bendable in the gravitational direction in the

above- degg4i bezi3&bode mentertbieyear W2Bhoandodiheg dear tldB6 tviahkse it is
al so possible to adopt a structure that 5 allows the overall length of the
conyeyorigwit DPBij oABellRafto 1282 exhitethai rbdutl28Bangi Resthearehsi | e
force of the conveyor belts 113 as conpared with the conventi-onal case.

As an exgiwl &0 Mig UG ecohakytihg cdetriaeti bblr acésnddldd to the
rotating shaft 1237 is turned by 180 degrees. It is noted
that when the output shaft 122a of the rotary actuator 122
is turned reverse, the rotéting shaft 1237 and the plate
10 1237a can be tﬁrned by 180 degrees‘from the seconq pq;ition
128 to the first position 127.

Although the turning drive device is implemented
by the rotary actuator 122 in this embodiment as described
apove, it is still allowable to employ a motor. Further,

15 although the description has been made on a constitutional
example involving horizontal turns in Figs. 24 and 26, the
invention may be carried out similarly also with turns in
other vertical or inclined directions.

Next, the rail contracting unit 131 is explained

20 with reference to Figs. 24 and 25.

It is noted that the rail contracting unit 131 is
provided in each of the conveyor rail portions 112 of the
above-described holding and conveying device 111 with the

same structure.

25 Reference numeral 132 denotes a drive device in



are bent in the anti-gravitational direction or extended 10 and contracted

relative to the rail nmenber 1127 in its extension dire%%éo . F#@bger, t he
turni ng operation of the holding and conveying device cﬂé?e{ urni ng
device 121 and the bending operation of the contraction rails 1121 by the
rail 15 contracting unit 131 can be caL5%ed out either independently of
each other or simultaneously. Next, th I rst nmoving unit 1201 is explai ned
below with reference to Fig. 23. The first nmoving unit 1201 has a drive
device 20 1202 of the first nmoving unit 1201, which is inplenented by a
rotary actuator in this enbodinent, and a firié nnvin%_ HEﬁPan'sn11203

whi ch’ i sthiei veai by aE rRGEId HeWdé 1262+t *RPVAR t RS o NG S hat £ 1237
along the thicknesswise direction 4Y. 25 The_first noving nechgni m 1203
has a pienpd3Ped atberefobeln20de s 1exanphier 2881 ONGRMTe FRAT t h2 oEﬁEut
shaft of the drive device 1202, a pin 2032 protrusively provided on the

| ever 20Rdiwe dewmbcent3df isheohnsested03e, oaesifiid POFEAhieh RadSBRE end
rotatably engaged with the pin 2032 and the other end 5 connected to a link
bal | 203¥8anehidh chsi §iatedyéd chaxicanveyorh ratid meuziliong shbd 159285, and a
shaft 2035 which has one end connected to the link ball 2034 and the ot her
ends confechedrodbataiel & okhdiihgas kahttet2 Pprandnniiddia ias aa ragbdtienaki al
with the rotating shaft 1237. :

center. Also, one end of a link rod 134 is rotatably
connected to the one end portion of the lever 133, while the
other portion of the rod 134 is rotatably connected to one
end of a lever 1121a.provided on the contraction rail 1121-1.
iO ~ Similar to these, one end of a link rod 135 i;,rotatab}y
conneéte&.to the other énd portion of the lever 133, while
the other end of the rod 135 is rotatably connected to one
end of a lever 1ll2la provided on a contraction rail 1121-2.
It is noted that in Figs. 24 and 25, a contraction rail 11217
15 located on the right side is assumed as the contraction rail
1121-1 and a contraction rail 1121 located on the left side

is assumed as the contraction rail 1121-2 for explanation’s

sake.

The contraction rail 1121-1 and the contraction

20 rail 1121-2 are rotatably fitted to their corresponding
conveyor rails 112, respectively, so as to turn between the
conveyance position 1122 and the bending position 1123 as
described above about the rotating shaft of the pﬁlley 1141-

3 shown in Fig. 24 in the case of the contraction rail 1121-

25 1 and about the rotating shaft of the pulley 1141-8.



10 It is noted that the drive device 1202 is fixed to a fitting plate 2036

which is fixed to the base plate 3032 fitted to the SlBSE%W§031 on t-he
frame 1120 and which extends in the thicknessw se dire bey 2 refore,
as described |ater, when the conveying and turning device 1101 15 is noved
in the orthogonal direction 5Y al ong t?@aslider 3031 by the second noving
unit 301, the first noving unit 1201 S al so noved together. Al so, whereas
the rotation of the rotating shaft 1237 in its circunferential direction-
causes the shaft 2035 20 to rotate in the sanme direction as descri bed
above, the provision of the link_ball 2034 prohibits the shaft 2033 from
bei ng r otRRERLRY i | RS PUIHEK FLAHT ér 8RE h%ﬁPH&&P&nl%ﬁkﬁﬁrﬁﬁnmpﬁh t he
circunferential rotation of the shaft 2035, Operation of the first noving
unit 1203215 teonker uatat ipnaleseand BBoveYSs Expl dibfedcortzagttefober
2006 Upon rotation of the output shaft of the drive _device 1202, the

|l ever 203ik3akiz3lto rotate in the state shown in Fig. 23, where one end
of the shaft 2033 is resultantly rotated on a fulcrumof the |ink bal

2034 via 5 the pi nFROBRer Thi §heot atildrests notldh$s erdnsfldrdled i o2 | i near
motion by the link ball 2034, pushing up the shaft 2035 and the rotating
shdft 128%wlded) dtheonhdtekdepsntbsonsdifetheoco.rafst i exalls 1hel hol di ng
and conveying device 111 connected to the rotating shaft. 1237 as descri bed
above 1Gdspauniad: Ify,omrad frosit ey ghhapbsi bfonh20pulidiveatldd Ind satdd | ne
in Fig. 23 to a second height position 205 indicated by
1141-7 are disposed so as to be located on circumferences
about the pulley 1141-3 and the pulley 1141-8, respectively.
Therefore, even when the contraction rails 1121 are turned
10 between the conveyance position 1122 and the bgnding
position 1123 about the pulley 1141-3 and the pulley 1141-8;
neither the distance between the pulley 1141-3 and the
pulley 1141-4 nor the distance between the pulley 1141-8 and
the pulley 1141-7 does not .change. Accordingly, even when
15 the contraction rails 1121 are turned as described above,
occurrence of any changes in tensile force that is acting on
the conveyor belts 113 is prevented.
Operation of the rail contracting wunit 131
constructed as described above is described below.
20 When the output shaft of the drive device 132 is
moved along an arrow 136a so that the lever 133 is turned
about the center portion 133a along an arrow 137a, the rods
134 and 135 are moved, causing the levers 112la of the

contraction rails 1121-1 and 1121-2, respectively, to be

25 moved along an arrow 138a. This movement in turn causes the



two-dot chain line along the thicknesswi se direction 4Y. The first height

position 204 corresponds to, for exanple, an installatip vel t he
second board- conveyi ng conveyor 15 portion 22, and the §E§8h§mﬁ@p§ht
position 205 corresponds to, for exanple, an installation |Ievel of the
fourth board- conveyi ng conveyor porti 24. In addition, rotating reverse
the output shaft of the drive device 1 all ows the * hol di ng and conveyi ng
device 111 to be noved fromthe second 20 hei ght position 205 to the first
hei ght position 204 along the thicknesswise direction 4Y. Wth the

I Si f the first. ' it 1201 i,bed ah |
ol omenEREPE T by e ho LT th 1 and onGBYERG A0 CE M T b CRe

t hi cknesswi se 25 direction 4Y. 6 Cctober 2006 Al t h h rqtary
actuatorb$stﬂ§%@da§r9ﬁe§ﬂﬁ\R?nYﬁXﬂQﬁ?1@@%1Fho?hi%§go$€ 3§g%r$ﬁ?gbﬂ? it is

still allowable to use a notor. Further, although the thiczggsgmASﬁ
di rect i dpeit iy rldsbbrits EoSEREPRRrais 2R andt 8ot 3 hY etfdbh ¢h this
enbodi nrent, the invention may also be carried out simlar also W th other
hori zonthe qruliley il -Hizec? i vplatienal ¢eteechn MR TRPEAREESR is
expl ained below with reference to Figs. 21 and 23. 10 The second novi ng-
uni$® 30IzaidhildRl-d anchizbdwy thewuaigting &k dekckhdardeiw eyt hy and
turning device 1101 and the first nmoving unit 1201 nounted on the
conveyi rjj @naG rotational center for the contraction rail 1121-2.
Meanwhile, when the output shaft of the drive
device 132 is moved along an arrow 136b, the lever 133 is
turned along an arrow 137b and the levers 1121a are turned
10 along an arrow -138b. Accordingly, the contraction rails
1121 ‘are. turned from the bending position 1123 to the
conveyance position 1122.
As described above, with the provision of the rail
contracting unit 131, the contraction rails 1121 provided at
15 both end portions of the conveyor rail porticns 112 become
bendable sc that the overall length of the conveyor rail
portions 112 can be shortened. Accordingly, in the case
where the holding and conveying device 111 is turned by the
turning device 121 without bending the contraction rails
20 1121, the range of a locus drawn by an end portion of each
of the conveyor rail portions 112 becomes a circle shown by
reference numeral 13%9a in Fig. 25. On the other hand, when
the contraction rails 1121 are bent and turned, the range of

a locus drawn by an end portion of each of the conveyor rail

25 portions 112 becomes a circle shown by reference numeral




R R R e -

turning device 1101 al ong the orthogonal direction 5Y, has a drive section

302 including two air cylinders 3021 and 3022, 15 and onve unit
303 in this enbodi nent. The conveyance unit 303 has a pgﬁb%‘?b%ms 3031
| aid on the franme 1120, a base plate 3032 fitted to the sliders 3031, and
a slider 3033 laid on the frane 1120 along the orthogonal direction 5Y and
serving for sliding an air 20 cylinderlé@zz, where the base plate 3032 is
fixed to the drive section 302. Further, the frame nenber 1110 of the
turning device 121 is fitted to the base plate 3032. The air cylinder 3021
serves to nove the conveying and turning device 1101 and the first noving
uni t 1201395 neangeeat tHan | §he 5@@ga-ééﬁv%yin§h%@@v@y®¢ Poet iU QU t6 _
Oct ober 2006 115 (corresponding to the first nounting |lane JA in the case
wher e t hboBadr d2 corareyibey teyhee GO i & t Ispaler sémgbhaectihan convdyance
unit CCl, and to the first nounting lane JB in the case where the board
conveyi ngodwenteogli sashe srdondrSovennétt isencohvryanceegrstsaC@re and
t he second board- conveyi ng conveyor portion 22 or the fourth

boar d- comveyi np acdndeyor ther tdooved r( ariiespmndiong tl2 hEofi tat-nbippass

| ane BPA in the case where the board conveying device CCis the first
confect i ypecobieyanpcesunbl @Che heckleazgcand tiypassniéht omea BPBaka.t he
case where the board conveying device CCis the second connective

conveyante WiditGGh, apdotodone ttrnvewdncecbrbcadiivgt eshittonand the reflow
device 904 in the case where the board conveying device CCis the third
effective alsc as measures for avoidance of interference
with-adjacent conveyors or operative units.
Furthermore, witﬁ the pulleys 1141-4 and 1141-7

10 added and by .changi_ng the‘ way of stretching thg cd_nveyor
belts 113 between the pulleys as described.abéve, it becomes |
implementable to shorten the overall length c¢f the conveyor
rail portions 112 without adding any tensioners for the
conveyor belts 113.

15 Although an air cylinder is used as the drive
device 132 in this embodiment as described above, it is also
possible tec use a metor. The rotation of the lever 133 may
also be implemeﬁted by using a rotary actuator or a motor.

Further, although the contraction rails 1121 are

20 provided at both ends of the conveyor rail portions 112 and
both moved in the above description, it is also allowable
that only either one of them is moved according to relatiéns
of the installation space or the like. It is also possible

to provide a contraction rail 1121 only at one end of the

25 conveyor rail portion 112.



connective conveyance unit CC3). The air cylinder 3022 15 serves for
t bet th d board- [ ' 2 th
novenent between the second board-conveying conveyor poé@cgcg%ﬁrﬁz_ e

fourth board-conveyi ng conveyor portion 24, and the thi veyi ng
conveyor portion 23 (corresponding to the second nounting |lane Ja in the

case where the board conveyi ng device EE is the first connective 20
conveyance unit CCl, to the second mouh rng lane Jb in the case where the
board conveying device CCis the second connective conveyance unit CC2).
The air cylinder 3022 is fitted to the slider 3033 so as to be novabl e by
air cylinder 3021. 25 Operation of the second noving unit 301 6 Cctober
2006 116 construcfedthsrde$be KON talitd ais ddd| s . #Ret ferEgde Seher e

t he conveying and turning device 1101 and the first nmoving unit 1201 are
arr angeda$ n tcobeespiiiiiee, 1nortexagayited iopelf | d5reebipd- cohvéyeng 5
conveyor portion 21, the air cylinder 3022 is noved on the slider 3033 by
drivi ng dbevardesyribedreBoedimgotor diiaglayer,t e tdorieywaindnd imiEadng
device 1101 and the first noving wunit 1201 nmounted on the drive section
302 are mwvddhifs,omitt hiss ariangepessipbsi ticonadbpt he f isitgtucowrad- thateyi ng
10 conveyor portion 21 to the arrangenent position of the second

bod d- carMewragtitengeypsl polenghh22 fort teheedronantolr deidr deaonveys ngl2onveyor
portion 24. Further, by driving the air cylinder 3022, the conveying and

turni ng evbee rdd@de@ndiittheufti rshanovhag the t tdR011ar efommed offr orhé he
conveyor belts 113 as compared with the conventional case.
As an example, a structure that the contraction rails 1121
are bent in the anti-gravitational direction or extended
10 and céntrac;ed relative to the rail memper 1;27; in- its
exteﬁsioﬁ direction. | |
Further, the turning operation of the holding and
conveying device 111 by the turning device 121 and the
bending operaticn of the contraction rails 1121 by the rail
15 contracting unit 131 can be carried out either
independently of each other or simultaneously.
Next, the first moﬁing unit 1201 is exXplained
below with reference to Fig. 23.
The first moving unit 1201 has a drive device
20 1202 of the first moving unit 1201, which is implemented by
a rotary actuator in this embocdiment, and a first moving
mechanism 1203 which is driven by the drive device 1202 fo
move the rotating shaft 1237 along the thicknesswise

direction 4Y.

25 The first moving mechanism 1203 has a pin 2032, a



15 arrangenent position of the second board-conveying conveyor portion 22

or the fourth board-conveying conveyor portion 24 to th a{rangﬁggnt
position of the third board-conveying conveyor portion Qctoy it v)Y;
operating the air cylinder 3021 and the 20 air cylinder 3022 in a
direction reverse to the foregoing, the conveying and turning device 1101
and the first nmoving unit 1201 can beldBved from the arrangenent position
of the third board-conveying conveyor portion 23 to the arrangenent
position of the second board-conveyi ng conveyor 25 portion 22 or the fourth
boar d- conveyi ng conveyor portion 6 October 2006 117 24, and further to the
arr angenkavepoitilomoointicee dznrshe buapdicemed\l mf comwegol vpordawiwe2].

| ndeed using an air cylinder as the drive section 302 as in this

enbodi mreb202} | awsihh2Oapparattus:s iSretgniactidedgerroshe t beberr @6Bdedt but,

of course, this node is not limtative. A pulse notor or AC servonotor may
be usedns the difi whserdvon 2031, ta ishaftso2Pd3siwvhlieht chasadopt anbal |
screw structure as the drive section 302, in which case one ball screw

wi || do.rdfataimlperanddgdpugh tithe thescpipt i D3 hasadhbenhmde thrr aangxanpl e
in which the orthogonal direction 5Y is a horizontal direction in this

emmdi "Tefinny@ted Neoi BVEAKKOba IMRY?2 04 Candi REieH! isi Hdrd oM aks8xyatLh ot her

vertical or inclined directions. 15 The control section 309 perforns

operati qii@Pnth8! rotating shaft 1237, and a shaft 2035 which has
one end connected to thé link ball 2034 and the other end
connected to the rotating shaft 1237 and which is arrayed
coaxial with the rotating éhaft 1237.

10 , _ It is noted that the drive device 1202 is fixed
to a fitting plate 2036 which is,fixedlto %he base plate
3032 fitted to the slider 3031 on the frame 1120 and which
extends in the thicknesswise direction 4Y. Therefore, as
described later, when the conveying and turning device 1101
15 is moved in the orthogonal direction 5Y along the slider
3031 by the second moving unit 301, the first moving unit
1201 is alsc moved together.
Also, whereas the rotation of the rotating shaft

1237 in its circumferential direction causes the shaft 2035

20 to rotate in ths same direction as described above, the
provision of the link ball 2034 prohibits the shaft 2033
from being rotated similar in the circumferential direction
together with the circumferential rotation of the shaft 2035.

Operation of the first moving unit 1201

25 constructed as described above is explained.



over individual drive sections in the conveying and turning device 1101,

the first noving unit 1201 and the second noving unit 3 d r.i bed
above, and noreover perforns control over the conveyanégéﬁﬁgFﬁgiﬁw of the

circuit board 2 20 in the board conveying device CC as described bel ow.
Operation of the board conveying devinlig of this enbodi nent constructed

as descri bed above is explai ned bel ow. shown in Fig. 22, the circuit
board 2 that has been conveyed up al ong a precedi ng-step conveyance path
1212 25 is loaded into the conveyor rail portions 112 of the 6 Cctober
2006 118 conveyinﬁ and turning device 1101 prelimnarily. arranged at
first conveyor posFPPBn fPkat-idhr PESISIII AGEPBLa SHRdS t PEn TRz afl€d V&I ong
the first npuntina | ane JA in the _case where the board_conveyin% devi ce CC
is the fiesices E3HAectthpe kfReyafde hartecito aratebea iFost s ofitREBat ed
along the first nmounting |ane JB in the case where the board conveying
devi ce CEhownt H& s€éend ¢dnnedrene @@evepafceo finitthe cahaft) t 2033not&d t hat
in the conveying and turning device 1101, the contraction rails 1121 are
ar r angedretultentlly corvayamcenpasifivlonim 190 duei dgnkoddildg 2t uniadadi ng
of the circuit board 2. In conmpliance with a board demand signal derived
from a sthxepilnng0Step ufihis frotadniamslle mdtiom t he tupefrostedst inbon si de
conmponent nounting apparatus Al anong 15 the upstream si de nounting

appar at Usirggaoupndtion t hg dde listler baflhe 2064dr, d moshaeyg ngpdéiecesi Xt s t he

first connective
2035 and the rotating shaft 1237 along the thicknesswise

t he

direction 4Y. As a result, the holding and conveying device
111 connected to the rotating shaft 1237 as described above
10 is moved from a first height position 204 indicatediby so}id
line'in.fig. 23 to a second height position 205 indicated by
two~doet chain 1line along the thicknesswise direction 4Y.
The first height position 204 corresponds to, for example,
an installation level of the second board-conveying conveyor
15 portion 22, and the second height position 205 corresponds
to, for example, an installation level of the fourth board-
conveying conveyor portion 24. In addition, rotating
reverse the output shaft of the drive device 1202 allows the
holding and conveying device 111 to be moved from the second
20 height positicn 205 to the first height position 204 along
the thicknesswise direction 4Y.
With the provision of the first moving unit 1201
as described above, it becomes implementable to mowve the

holding and conveying device 111 along the thicknesswise

25 direction 4Y.



conveyance unit CCl, or fromthe uppernost-stream side conponent nounting

apparatus Bl anong the upstreamside nounting apparatus u i . the
case where the board 20 conveying device CCis the secongqggﬂﬁ%£§¢éha
conveyance unit CC2, or fromthe refl ow device 904 in the case where the
board conveying device CCis the third_connective conveyance unit CC3, the
conveyi ng and turning device 1101 is nevéd al ong the orthogonal direction
5Y by the second noving unit 25 301 as descri bed above, and thereafter

unl oads the circuit 6 October 2006 119 board 2 to a pertinent one of the

first board- conveyln% conveyor Eortlon 21, either the second
boar d- conveyi ng céadrapughpcr t Fehary G tUlRE oo UFE huBedr &<cohlreyidrg veonveyor

portion 24, or the third board-conveying conveyor portion 23. 5 1In

addi t i ondeivacehé28asénwitéyee abdeereb adasbwiptviaying tevs cet CCL  iad lioabtllei r d

connective conveyance unit CC3, the circuit board 2 is unloaded to only

one conveganteel aae motect ed t Burtheryef bdvhdeyhcetB84. tEheknekswigavenent

of the conveying and turning 10 device 1101 al ong the orthogonal direction

- 5Y by theéisecbhen ndYi ngounetpdfdls f a exanpl eveftoical,s nagearat-dbiwam t he
first conveyor position 11-1 to the second conveyor position 11-2

(cobrespondédigidd dnposhisorertenkiirethig! onpea Dypassion afear kaggedsabove or
bel ow the first bypass |ane BPA in 15 the case where the board conveyi ng

devi ce Gatsiddeofit r simitarnedisioveriEIVeYREEChRiboELl 102 a1 REBIALON
| ocated al ong a bypass | ane arranged above or bel ow the second bypass Iane

directions.

Next, the second moving unit 301 is explained
below with reference to Fiés. 21 and 23.

10 The‘second moving-unit_301, which is a uqit for
moving the above-described conveying and furning device ilOl
and the first moving unit 1201 mounted on the conveying and
turning device 1101 along the orthogonal direction 5Y, has a
drive section 302 including two air cylinders 3021 and 3022,

i5 and a conveyance unit 303 in this embodiment.

The conveyance unit 303 has a pair of sliders 3031
laid on the frame 1120, a base plate 3032 fitted to the
sliders 3031, and a slider 3033 laid on the frame 1120 along
the ogthogonal direction 5Y and serving for sliding an air

20 cylinder 3022, where the base plate 3032 is fixed to the
drive section 302. Further, the frame member 1110 of the
turning device 121 is fitted to the base plate 3032.

The air cylinder 3021 serves to move the convevying
and turning device 1101 and the first moving unit 1201

25 between the first board-conveying conveyor portion 21



BPB in the case where the board conveying device CCis the second

connective conveyance unit CC2, and to a position 20 |located alo a bypass
| ane arranged above or bel ow one conveyance | ane di rect%@?‘@%"rggqfhe
reflow device 904 in the case where the board conveying device CCis the
third connective conveyance unit CC3) that allows the conveying and
turning device 1101 to face the secondlﬁéard-conveying 25 conveyor portion
22, the first noving unit 1201 is operated 6 Cctober 2006 120 so that the
hei ght | evel is changed sinultaneously as the second noving unit 301 is
operated. On the other hand, for novenent, for exanple, fromthe first
conveyor (gesrespanding 4o the sdawid mownkiny gaget idh Lb 2tieorcmsspondi ng
to a 5 position |located along the first bypass |ane EPA in the case where
t he boardhesvavérengodedi con@Bina meviqestC& onhelthhé vEBirsonceparceiuai t CCL,
to a position | ocated along the second bypass |ane BPB in the case where

t he boardonveyaycagudéti €1,CGand the thecohir conmectht¥rgcdmrey afEeinni t

CC2, and to a 10 position | ocated al ong one conveyance | ane directed toward
t he reflthe dexseewl@tei nthicheboaisd pbereyile Heaidecauvely nighe deyteed CC i s
the third connective conveyance unit CC3) that allows. the conveying and

turdi ng ceviheet Idd1 danvaemdde urfiaur rz2hoar dngonyieyi Nge6OAYELYIOGaRDF L1 ON
24, it is enough to 15 operate only the second noving unit 301 because of

the sameorhed@ifig | @vebeyandpbheieni s2nerneed fryurahang fedtbenheialy | evel
of the hol ding and conveying device 111 by operating the first noving unit
1201. FudhedyBy odtOlodDY¥eMeRbrr&Sponding to the Ffirst bypass lane
BPA in the case where the beoard conveying device CC is the
first connective cbnveyance unit CCl, to the second bypass
10 lane BPB in’the_case where the board convgying qev%ce CCyis
the. seeond éonnectivev conveyance unit - CC2, and to one
conveyance lane directed toward the reflow device 904 in the
case where the board conveying device CC is the third
connective conveyance unit CC3). The air cylinder 3022
15 serves for movement between the second board-conveying
conveycr portion 22 or the fourth board-conveying conveyor
portion 24, and the third board-conveying conveyor portion
23 (corresponding to the second mounting lane Ja in the case
where the board conveying device CC is the first connective
20 conveyance unit CCl, to the second mounting lane Jb in the
case where the board conveying device CC is the second
connective conveyance unit CC2). The air cylinder 3022 is
fitted to the slider 3033 so as to be movable by air
cylinder 3021.

25 Operation o©of the second moving unit 301



exanpl e,

nounting |l ane Ja in the case where the board conveying d
first connective conveyance unit CO, and to a position |located along the
second nounting lane Jb in the case where the board conveying 25 device CC

fromthe first conveyor position 11-1 to the third 20 conveyor
position 12-2 (corresponding to a position |ocated aloqggﬁigbéi d
vice

is the second connective conveyance unit6CC2), the 121 6 October 2006

turning

device 121 is operated, sinmultaneously as the second noving unit
301 is operated, so that the holding and conveying device 111 turned to

make the reference end face of the circuit board 2 adjusted to the

nount i Ng.SPReFattisd 26s Sedbraddit bodve f 0 @xelaihen. of the turning of the

hol di ng

operated before the,stapt ofazthe {HERENg-RPErabhoBysagt hahd tberaontraction

and conveying device 111, the rail contracting unit 131 is

rails 1121 are placed in the bending position 1123. 10 In this way,

Lhe conveyyngs andot UnANGnley cer 14O hg b RO 1nRMedal angrddigeqr Lhogonal

di rection novi ng unit 1, the novenent of the hol ding

by the secon

and conveylng eXicecd 1l Aanagdapeet hicknassviesesdi nssdi@ncotve iyt he

t urni ng

concurrentl

"shortt ened X

novi ng

10

15

20

25

owar Irect
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the conveying and turning device 1101 and the first moving
unit 1201 mounted on the drive séctiﬁn 302 are moved from
the arrangement position of the first board-conveying
conveyor portion 21 to the arrangement pgsition of the
second board*ccnvéying convevor portion 22 or the fourth
board-conveying conveyor portion 24. Further, by driving
the air cylinder 3022, the conveying and turning device
1101 and the first moving unit 1201 are moved from the
arrangehent position of the second board-conveying conveyor
portion 22 or the fourth board-cenveying conveyor porticn
24 to the arrangement position of the third board-conveying
conveyor portion 23.

Also, by operating the air cylinder 3021 and the
air cylinder 3022 in a direction reverse to the foregoing,
the conveying and turning device 1101 and the first moving
unit 1201 can be moved from the arrangement position of the
third boérd—conveying conveyor portion 23 to the
arrangement position of the second board-conveying conveyor

portion 22 or the fourth board-conveying conveyor portion

I's the

4 around the axis 15 around the axi s are

‘t he" conventional case. According to the board

[ devi c. f this. [ t iped it f
Che. pr oW ST G So0ir e Bi08 PG ARd FYPare aen e 100t TR dHel® °



unit 1201 and the second noving unit 301, it becones inplenmentable to nove
the circuit board 2 along any one of the its thicknesswi se direction 4Y,

t he orfthogonal direction 5Y and the direction 124 ar oun @elebar2Q06 Al so,
even in the 25 case where a plurality of |lines of conveyance paths are 122
6 October 2006 provided, by virtue of the provision of the conveying and
turni ng device 1101, the first nmoving &Ai’t 1201 and the second noving unit
301, it becones inplenentable to convey the circuit board 2 to their
respective conveyance paths 5 with a one-device constitution. Further, the
attribute that the constitution can be inplenented by one device allows
the instdll ariconfsphberofta hehdoardacgeweyithgrdevtitent @ fhethe efdrisdbl vy
reduced as conpared with the conventional case. Further, the provision of

t he rail boaptiraothiveyint0 caomvte i3l par ik cihveyi ng' and turni ng device 1101
makes it possible to reduce the space involved in the turning of the

hol di ng and conveythngeéevizenhlhn Hiirs cgdninddmit@s tloe spacee savicdagnof the
board conveying device as well as to the prevention of interference with

ot her degpges aglj acent tenid5 tasbsdmweytng ablobsr ni tgedevappatiObsas
wel |l . Further, by operating the conveying and turning device 1101, the

first noyingravthrirglcare therseeeadcedVidig Uit irsdt herisedugatially
or sequentially and sinultaneously, it also becones inplenentable to

]gonvey the 20rcihglictyaeard 2at P_u@@!s BRI Ay EONLRYFBES +BeSitd Prpeut of
or exanpl e, upper-stage three Iines and | ower-stage one line, as well as
to nove fheqCchiCuife PoRNid 2 EQELBoHI IRRXION Tt is also possible to
adopt a ball screw structure as the drive section 302, ih
which case one ball screw will do.
10 Further, although the description has been made on
an -exaﬁple in which ‘the orthoéonal direction 5Y is =a
horizontal direction in this embodiment, vyet the invention
may be carried out similarly also with other vertical or
inclined directions.
15 The control section 309 performs operation control
over individual drive sections in the conveying and turning
device 1101, the first moving unit 1201 and the second
moving unit 301 as described above, and moreover performs
contrel over the conveyance operation of the circuit board 2
20 in the board conveying device CC as described below.
Operation of the board conveying device CC of this
embodiment constructed as described above is explained below.
As shown in Fig. 22, the circuit board 2 that has

been conveyed up along a preceding-step conveyance path 1212

25 is locaded into the conveyor rail portions 112 of the



change. Therefore, the conveyance process tinme can be shortened as
conpared with the conventional case. 25 Furthernore, it J | so sible to
S etanes 2003

si mul t aneously perform 6 COctober 2006 123°'two or nore ut of
the four operations of the board conveying operation and the turning
operation in the conveying and turning device 1101, the noving operation
in the first nmoving unit 1201 and th h%ving operation in the 5 second
noving unit 301. Therefore, the conveyance process tinme can be shortened
as conpared with the conventional case. Furthernore, although the board
conveying device . CCin the above-described enbodi ment is equipped with
the commyvelgmndandr hiingidevidewiceod llheorekiseinagiikiy amranged 2901 and
the second nmoving unit 301, it is also allowable to nake up a board
conveyi nthalevitesequcppedyart hpoaligitche lHolldi nigcamgseomddyihg deviee 111
and the rail contracting unit 131. For exanple, a board conveying device

equi ppechostitioronllychhedhalldingg tnel dimsdyi mguutinge 12he ol time tagl 15
contracting unit 131 can be adopted for the so-called | oader and unl oader

whi ch area g owhded | mhthebsanponaiveing | rdpviampalcat usst otper f Dinst he
| oadi ng and the unl oading, respectively, of circuit boards to and from an

X- Y5 t abl@ynmuaile EfnYeyande Yudi keatdionsanér pendi cpbat tioneabdcatdkr . 20
Thus, with the adoption of such a board conveying device equipped with the

rail confiragt idie Wiidstl Fbun@inighe sneadsy imanthd hedenhorder tHdeodaid |ength
in the conveéyor rail portions 112 can be reduced by operating the rai

conveying device CC is the second connective conveyance unit
cc2). It is noted that in the conveying and'turning devicé
1101, the contraction fails 1121 are arranged at the
i0 conveyance pésitions 112; during loading anq uploading of
the circuit board 2. | ” |
in compliance with a board demand signal derived
from a succeeding-step unit, for example, from the
uppermost-stream side component mounting apparatus Al among
15 the upstream-side mounting apparatus group A in the case
where the board conveying device CC is the first connective

conveyance unit CCl, or from the uppermost-stream side

component mounting apparatus BI among the upstream-side

mounting apparatus group B 1in the case where the board

20 conveying device CC is the second connective conveyance unit
cc2, or from the reflow device 904 in the case where the
board conveying device CC is the third connective conveyance
unit CC3,.the conveying and turning device 1101 is moved
along the orthogonal direction S5Y by the second moving unit

25 301 as described above, and thereafter unlcads the circuit



contracting unit 131 for the novenent of the X-Y table in 25 the. X- "and
Y-directions, so that interference with the X-Y 6 Octob 2006 tabl e
8 Oftaher 2hof

can be avoi ded, allow ng the novable range of X-Y tabl red.

Further, in the board conveyi ng device CC of the above-described

enbodi nent, the first noving unit 1201 noves 5 the holding and conveying
device 111 alone in the thicknessw se dilPection 4Y. However, it is also
possible to provide a constitution that the conveying and turning device
1101 with the turning device 121 included as well is nmoved in the

t hi cknesswi se direction 4Y as shown in Fig. 27. 10 As described in detai
above, dssardi iy to tdepelddneéntonueyi gt dékecef fst héopresennview gt i on,
whi ch includes the hol ding and conveying device and the rail contracting
unit, theowveyat! pepgibnof2ihe eatheyor thai | seponti obsars-contegihgd by
the rail contracting unit, so that 15 the installation space of the board

conveyi néphrileyy &€ papthen redusedtas clymaledbadid-chevepiventbanakogase.
Further, the prevention of interference with devices adjacent to the

hol di ng LOOVEY) NSt GeVa cen DAl Beafat ddhdegihy ddievd@ht peprddaciing
unit. 20 Further, when the conveying and turning device having the turning

o e L RPN e omeny et SR om St tapty the
contractigd ¢h¥ e F@l bofifBkEAGE Neokidfans® LR3E ldE35PRse 1 ayplyed in
| board 2 is unloaded to only one conveyance lane directed to
the reflow device 904.
Then, for movement of the conveying and turning
10 device 1101 along the orthogonal directiop 5Y by the se;ond
moving unit 301, for' example, for its movement from the
first conveyor position 11-1 to-the second conveyor position
11-2 ({corresponding to a position located along e; bypass
lane arranged above or below the first bypass lane BPA in
15 the case where the board conveying device CC is the first
connective conveyance unit CCl, to a position located along
a bypass lane arranged above or below the second bypass lane .
BPB in the case where the board conveying deviqe CC 1is the-
second connective conveyance unit CC2, and to a position
20 located along a bypass lane arranged above or below one
conveyance lane directed toward the reflow device 904 in the
case where the board conveying device CC 1is the third
connective conveyance unit CC3}) that allows the conveying

and turning device 1101 to face the second board-conveying

25 conveyor portion 22, the first moving unit 1201 is operated



25 the turning of the holding and conveying device can be 6 Cctober 2006
125 reduced. Therefore, the installation space of the board conveying
devi ce can be reduced as conpared with the conventionalﬁda@@beAQSéﬁ wi th
the first noving unit further provided, 5 the operation of contracting the
overall length of the conveyor rail portions by the rail contracting unit
and the operation of moving the circut4%board in its thicknesswise .
direction can be perforned sinultaneously. Therefore, even in the case
where a plurality of conveyance paths for 10 conveying circuit boards are
di sposed at different positions along the circuit-board thicknessw se
directi mp thet dtmveywightndevelniis despgedcsanyeétanepusey svs asheo
correspond to each of the conveyance paths. Thus, while space saving is
ful fill eskcdrite ndvimyg tubhbar 80tonvepprcetzd. pr Greshe iothaxanmdsadr efloted as
conpared with the conventional case. Furthernore, with the second noving
unit proywiethnt, tfdrecnmp gyl frmnt it ef ixstperdroveydhepdsinioy dpetati on
of the circuit board and the noving operation in the 20 thicknessw se

di recti o Whhke gensndy tbAveiyoeuigodicairah i h1-2he( mothegmrad i r ¢ot i ®n.
Therefore, even in the case where a plurality of conveyance paths are

ar rayed [k itthens AR a teldag cid diY edvwest Higeenleyan@PApaithsties ecadd anged

at different positions along the circuit-board thicknesswi se 25 direction,
the conygwRg i BdH P NeLOeM) L8y CaBvDEe dbgPe8e8he first connective
conveyance unit CCIL, to a position located along the second

bypass lane BPB inrthe case where the board conveying device

CC is the second connecﬁive conveyancé unit CC2, and to =a

10 position 1océted glong one cohveyance lane directed toward
the reflow device 904 in the case where.the.board conveying

device CC is the third connective conveyance unit CC3) that
allows. the conveying and turning device 1101 to face the

fourth board-conveying conveyor portion 24, it is enough to

15 operate only the second moving unit 301 because of the same
height level, and there is no need for changing the height

level of the holding and conveying device 111 by operating

the first moving unit 1201. Furthermore, for movement, for
example, from the first conveyor position 11-1 to the third

20 conveyor position 12-2 (corresponding to a position located
along the second mounting lane Ja in the case where the

board conveying device CC is the first connective conveyance

unit CCl, and to a position located along the second
mounting lane Jb in the case where the board conveying

device CC is the second connective conveyance unit CC2), the

(a8
o



6 October 2006 126 so as to correspond to each of the conveyance paths.
Thus, while space saving is fulfilled, the circuit-board _conveyance
process time can be reduced as conpared with the conven@ﬁ%ﬂ&peﬁégga 5

Furt hernore, since the conveying and turning - device, the first noving
unit and the second noving unit are provided in a one-unit device, the
installation work for the board conveV¥Zhg devi ce becones sinpler, as
conpared with the conventional case where those units are provided in a 10
plurality of devices. 'Also, with the provision of the control unit for
perform ng the operation control of the conveying and turning device, the
first nmovupgingi deabdet b2l Secopdrabedngsimiitanecbstpres abki evabhel t o

i npl ement the distributive conveyance of circuit boards for a plurality of
15 |i nesmefriggnveyancespat hs Widdemgad)y mam i nébal | aheonhopddeg aaddwith a
short process tinme. Fig. 19 shows the structure of the control section of

the el ectpRbLGig§MAEPERE- NOUNtRgheBrth PaRduehieordfigterefe tded coapenent
nounting systemof the 20 second enbodi nent. As shown in Fig. 19, the

control Ypi thd000A-9ft BAErdONd g BRPa At HEOHE g tHi Lantupl2ani t
1000B of the nmounting apparatus group B, the first connective conveyance

uni § CClynthgysecond £OANSELd YL GONYEY e e it in? % OGhe th®14Dh g dand
connective conveyance unit CC3, the first 6 October 2006 -

conveying device 111, the rail contracting unit 131 is
operated before thé start of the tu;ning operation so that
the contraction rails 1121 are Vplaced in the bending

position 1123. |
10 In‘ this way, while the conveying and turning
de%ice'llol is being mbved along the orthogonal direction 5Y
by the second moving unit 301, the movement of the holding
and conveying device 111 toward the thicknesswise direction
4Y and the turning toward the direction 124 around the axis
15 around the axis are concurrently performed, by which the
conveyance process time can be shortened as compared with

the conventional case.

According to the board conveying device CC‘of_this
embodiment, as described above, by wvirtue of the provision
20 of the conveying and turning device 1101, the first moving
unit 1201 and the second moving unit 301, it becomes
implementable to move the circuit board 2 along any one of
the its thicknesswise direction 4Y, the orthogoﬁal direction
5Y and the direction 124 around the axis. Alsc, even in the

25 case where a plurality of lines of conveyance paths are




127 bypass | ane BPA and t he second bypass | ane BPS are connected together.
Mor eover, power supply to the individual conponent nounting apparatuses of
the mounting apparatus 5 group A, power supply to the i fdPHAPEEROBBponent
nount i ng apparatuses of the nmounting apparatus group B, power supply to
and the first connective conveyance unit CCl, power supply to and the
second connective conveyance unit CC2 &Rd power supply to the third
connective conveyance unit CC3 10 are perforned. individually

i ndependently. Wth the above constitution, board size information for the
wi dt h adjustnment in each connective conveyance unit CC can be outputted
from t hepeontidet, ubiyt viki0A of  tthe rnurowisigprappar dhes apoupyngndnthe
control 15 unit 1000B of the mounting apparatus group B to the first
connect i yaraonyeyinceunil 0CCl tidefsesontnecaimecthie Tdhveyantethsit CC2
and the third connective conveyance unit CC3. In each nounting apparatus

group, thecwhdt Roviad] ustiterdol,n ibepbkeates LmplbeeXtiahlee o tbavepl oader
U 20 and the bypass conveyance path BP can be automatically perfornmed

accor di ngnt o diheuinf ops@td on fEeMhg rcopbs@bct it t coMRiEaYRie peEREding to
the aforenmentioned constitution, the first connective conveyance unit CCl

cans 25 @fiye;thes LadeicanehSacond: RHPAS SMeiay anGe Wt Si Bl apg 428 6

Cct ober 2006 BP2 by obtaining board detection information fromthe _
the constitution can be implemented by one device allows the
installation space of the board conveying device to be
remarkably reduced as compared with the conventional case.

Further, the provision of ther rail contracting

10 unit 131 in ‘the conveying and turning device 1101 makes it
possible to reduce the space involved in the turning of the
'holdiﬁg and conveying device 111. This'éontributes to space
saving of the board conveying device as well as to the
prevention of interferenée with other devices adjacent to

15 the conveying and turning device 1101 as well.

Further, by operating the conveying and furnin
device 1101, the first moving unit 1201 and the second
moving unit 301 either sequentially or sequentially and
simultaneously, it also becomes implementable fto convey the

20 circuit board 2 to any arbitrary conveyance position out of,.
for example, upper-stage three lines and lower-stage one
line, as well as to move the éircuit board 2 for a direction
change. | Therefore, the conveyance process time can be

shortened as compared with the chventional case.

25 Furthermore, it is also possible to simultaneocusly perform



appar at uses | ocated on the downstream side of the board conveyance

direction, or, for exanple, the first, second and thir % ﬁveyance
units BPlI,. BP2 and BP3 and the 5 conponent nounting appa ses and All
| ocated on the uppernost-stream side and the downstream side of the
nounting apparatus group A or outputting a drive signal and electric power
to the first and second bypass conveyaﬂagé units BPI and BP2 for the
driving of the first and second 10 bypass conveyance units BPlI and BP2. As
one exanple, in the second enbodinent, the first connective conveyance
unit CCL obtains the board detection information indi rectly via the
first, steondramtbushi pHebpaosscomteyahcdheni feuppppergticasd ®P3thaot

di rectly fromthe second connective 15 conveyance unit CC2. However, the
board dét@ztdononiafbngavperatdprbeawbt thaetudhiagt loperadmarhelss etbad
connective conveyance unit CC2. Mreover, wth the aforenmentioned

const i t warmveyindeaseécandndognebdviae cbh@b,yahhe mmmmmmomelmhe 20
third and fourth bypass conveyance units BP3 and BP4 by obtaining board
det ect i athé nforsat nonifhgomntite Iajiar atdiseise mocvahgd cpertdts cdovirst tleam si de
of the board conveyance direction, or, for exanple, the fourth, fifth and.
si>@dh  bypassd cesvEy@noeiunizs BPAThBPSfand, BEheanb e nugponanied

nount i ng apparatuses Bl and BlIl | ocated on the uppernost 6 COctober 2006

129 stredmesidim Bl shre tdowns td L argideOivithe tieukidn@n tdppanaldsegr oup B
‘and the apparatuses |ocated on the

Furthermore, although the board conveying device
CC in the above-described embodiment is equipped with the
conveying and turning device 1101, the first moving unit
10 1201 and the secrond moving unit 301, it'i_s alsq al_lowab]_.e to
mal-ce ﬁp a board com.;reying device equipped with only the
holding and céhveying device 111 and the rail contracting
unit 131. For example, a board conveying device equipped
with only the holding and conveying device 111 and the rail
15 contracting unit 131 can be adopted for the so-called loader
and unloader which are provided in the component mounting
apparatus to perform the loading and the unloading,
respectively, of circuit boards to and from an X-Y table
movable in X- and Y-directions perpendicular to each other.
20 Thus, with the adoption of such a board conveying device
equipped with the rail contracting unit 131 for the loader
and the unlocader, the rail length in the conveyor rail
portions 112 <can be reduced by operating the rail

contracting unit 131 for the movement of the X-Y table in

25 the X- and Y-directicns, so0o that interference with the X-Y



upstream side of the board conveyance direction, or, for exanple, the
third bypass conveyance unit BP3 and the 5 conponent nobunting apparatuses
All and Alll |located on the uppernost-stream side and t BOaioRes2PBmM si de

of the nounting apparatus group A or outputting a drive signal and

el ectric power to the third bypass conveyance unit BP3 and the fourth
bypass conveyance unit BP4 for the dri%? g of .10 the third bypass
conveyance unit BP3 and the fourth bypass conveyance unit BP4. Moreovyer,
with the aforenentioned constitution, the third connective conveyance unit
CC3 obtains board detection information fromthe fourth through sixth
bypass 15akbavepandes umiwasidsml t BAaghNBPE;NE hEovERIcneAtNEBurtE ng Y
“apparatus Alli |ocated on the downnost-stream side of the nounting

appar at usalgteu Aeamhsibeedonponent nmounting apparatuses Bllll and Bl

| ocated on the downnost-stream side and the upstream side of the nounting
apparatus group 2PuBchdher éhorthe idgaddrecexvapieg thyicperCfl i ohstbhe al

or part of the conponent nounting apparatuses of the nounting apparatus

group A @#dverddaardiefd témhehimpEment thearolint s ngnepieag atusesl 201 theveavunt i ng
apparatus group B are 25 stopped, the bypass conveyance unit BP relevant to

thes 6 Ocfpbern@f86ng 13Gndr | vesneophest | deviaeaveydice abhbheCCican tieedriven
by driving the first connective conveyance unit CC or the second
connect i Mg QQRLNARRE ditdctGeh oY t haidWwdvek, it is also possible to

provide a constitution that the conveying and turning device

1101 with the turning device 121 included as well is moved

in the thicknesswise diréction 4Y as shown in Fig. 27.

10 A$ desgribed; ;n detail above, acco;ding to the
board conveying device of the preseﬁt Iinvention, whiéh
includes the holding and conveying device and the rail
contracting unit, the overall length of the conveyor rail
portions is contracted by the rail contracting unit, so that

15 the installation space of the board conveying device can be
reduced as compared with the conventicnal case. Further,
the prevention of interference with devices adjacent to the
holding and conveying device can be fulfilled by the rail
contracting unit.

20 Further, when the conveying and turning device
having the turning device is provided and the holding and
conveying device is turned by the turning device, the
overall length of the conveyor rail portions is contracted

by the rail contracting unit, so that the space involved in

25 the turning of the holding and conveying device can be



connective conveyance unit CC3, and the board conveyance 5 with respect to
t he bypass | ane can be perforned without regard to the of driving
S8R 10tB

of the conponent nmounting apparatus. The control unit
nounting apparatus group Ais connected to a control unit 1000Al of
10 conponent nounting apparatus A, a control unit 1000AlIl of the nounting

appar atus group Al

t he

and a control unit22000AI11 of the nounting apparatus

group Alll. Mreover, the control unit 1000B of the nounting apparatus
group Bis connected to a control unit 1000BI of the component 15 nounting
apparatus Bl, a control unit 1000BIl of the nounting apparatus group BI
and a con¢dotednit Tbeosfbreof theheindtaliiagliepparads 9Ff olpdl PParthe

control

unit of each conmponent nounting apparatus has a rel ation of

connect i oonteyime ddévicedeviges b20 naducedisors asospawedi nwEEl. Shand
controls the conponent nounting operations described in connection wth,

for exatphesntiendlrsidsenbodi nent.

and 11A correspond to the |oader L (LAL, LA2, IA 3, Lal, La2, Lai,

LB2, LB3, Lbl,

correspond to the Y 6 Cctober 2006 131 table T (TAl, TA2, TA3, Tal,
Tai 5 TBlghd BdpeHBITioldl of TBantfhdtingndHde dugrsillunlleadeh 1€fortide
second unl oader 2C corresponds to the unloader U (UAl, UA2, UA3, Ual, Ua2,

Ua3, UBlyoddR2r0/UB3 i oborthbdns UBP) the rail contracting unit and the

10

15

20

25

operétion of moving the circuit board in its thicknesswise

direction can be performed simultaneously. Therefore, even

'in the case where a plurality of conveyance paths for

conveying circuit boards are disposed atrdiffe;ent posi;ions
aiong fhe circuit-board thicknesswise direction, the
conveying and turning device can be disposed so as to
correspond to each of the conveyance paths. Thus, while
space saving is fulfilled, the circuit-board conveyance
process time can be reduced as compared with- the
conventional case.

Furthermore, with the second moving unit provided,
it becomes implementable to perform the turning operation of
the «circuit board and the moving operation in the
thicknesswise direction while moving the circuit board in
the orthogonal direction. Therefore, even in the case where
a plurality of conveyance paths are arrayed on the same
plane and moreover the conveyance paths are arranged at
different positions along the circuit-board thicknesswise

direction, the conveying and turning device can be disposed

It is to be noted that the |oaders 1A

LB1,

Lb2a1&63) withetRS Pleaseneoticgmnueyanter tinet spidvaded 11B

Tat,



5 The first connective conveyance unit CClL is provided with a board
detection sensor DC1 for detecting the presence or absen e(gﬁt board 2
and a motor MCL for synchronously rotatively driving a eyance
belts for board conveyance in the first connective conveyance 10 unit M
The board is being conveyed when the board 2 is detected by the board
detection sensor DCl, and the board cadébe conveyed when the board 2 is
not detected. The second connective conveyance unit CC2 is provided with a
board detection sensor DC2 for detecting 15 the presence or absence of the
board 2 and a notor MC2 for synchronously rotatively driving a pair of

conveyangg Bel t® doarrdapand conweyAncs: itrhé heosespmtceopaelesi ve Thasyeyance
unit CC2. The board is being conveyed when the board 2 is detected by the

board dejgeiion sensodr BGEZingnd the bparsh 14 canthe cosieyedtwhearthe
board 2 is not detected. The third connective conveyance unit CC3 is

provi ded-¥htbyanbeapdodetecting sansee DEaiid daf ecdigyred heipheskace or
absence of the board 2 and a notor MC3 for synchronously rotatively

driving a,pabk+pbnsoPnygyance belts 25 for board conveyance in the third
connective conveyance 6 Cctober 2006 132 unit CC3. The board is being

conyeyed when the ?g%ﬂe%n&fe,de%?ﬁ&@d Ryl Ne:RRARA ridet eald on sensey -DC3

and the board can be conveyed when the board 2 i§ not detected. The first

through J 0414l DYPASSe £OMY GyARGE; WS am Bl Sloihd¥thd hatscomditute
ypass | ane

provided in a one-unit device, the installation work for the

board conveying device becomes simpler, as compared with the

conventional case wheré those units are provided in a

10 plurality of devices. 'Also, with the provision of the

control unit for performing the operétioﬁ control of the

conveyihg and turning device, the first moving unit and the

second moving unit, it becomes achievable to implement the

distributive conveyance of circuit boards for avplurality of

15 lines of conveyance paths with a minimum installation space
and with a short process time.

Fig. 19 shows the structure of the control

section of the electronic component-mounted board

production line of the component mounting system of the

20 second embodiment.

As shown in Fig. 19, the control unit 1000A of
the mounting apparatus group A, the contrecl unit 1000B of
the mounting apparatus group B, the first connective
conveyance unit CCl, the second connective conveyance unit

25 CC2, the third connective conveyance unit CC3, the first



are provided wth board detection sensors DPAl, DPA2 and DPA3 for

detecting the presence or absence of the.- board 2
MPA3 for synchronously rotatively driving a pair

and notors MPAl, MPA2 and
of conbd&yetaber BePe s f or

board conveyance in 10 the first bypass | ane BPA. The bypass conveyance

unit BP

board detection sensors DPAl1, DPA2 andlBPA3, and the
isin a board awaiting state when the board 2 is not detected. The
DPA by

unit BP

bypass conveyance unit BP 15 that has the board detection sensor

is in a board standby state when the board 2 is detected by

t he

bypass conveyance

which the board 2 is not detected outputs a "board demand signal" to the

bypass coppegancéane t BBR | coad edclon tdecamst riegwass delahe t BEBbypass
nce unit BP or to the connective conveyance unit CC. Wen the third
a "board

conveya

bypass cesnfayaned ubigetB@mBP3 is in the board standby state,

unl oading awaiting signal" is outputted to the second connective

conveyance unit CCHoleeaked onpbherdowssppegm stde. The foimdbvibneugh

sixth b
bypass

and 6 Cctober 2006 133 DPB3

driving
bypass

DPB2 an

10

15

20

25

ypass conveyance units BP4, BP5 and BP6 that constitute the second

| @\Bp BRSn £ 2Tt I Via%%ﬁ&ith@e%oaéﬂ defeeCinb AR £$8GS 04 Sp AP Biu s DPB2

or detecting the presence or absence of 'the

boag d 2 5886 "R! OB wiPBL LR @dciEBInh9% 1 aMRE NIRRT WAL Y LAY

a pair of “conveyance belts for board conveyarnce in the second

oard I's detecte e boa ection sensors
prpgiﬁ,aEHethfirst connective conveyance unit CCl, power

supply to and the second connective conveyance unit CC2 and
power supply to the third connective conveyance unit CC3
are performed individually independently.

With the‘ above constitution, board size
information for the width adjustment in each connective
conveyance unit CC can be outputted from the control unit
1000A of the mounting apparatus group A and the control

unit 1000B of the mounting apparatus group B to the first

connective conveyance unit CCl, the second connective

conveyance unit CC2 and the third connective conveyance

unit CC3. In each mounting apparatus group, the width -

adjustment in the loader L, the Y-table T, the unloader U
and the bypass conveyance path BP can be automatically
performed according to the information from the control
unit.

Moreover, according to the éforementioned
constitution, the first connective conveyance unit CCl can

drive the first and second bypass conveyance units BPl and

'%.ﬁ{ﬁés@eo yEﬁésmBElH‘é?zga”%;flapt'éﬁiattﬁprg%d@ )z .tﬂ&:ebﬁoag%ﬂ%gg?/

state wh



bypass conveyance unit BP is in the board awaiting state when the board 2

IS not detected. The bypass conveyance wunit BP that has EES bo
detection sensor DPB by which 10 the board 2 is not det @ bRl 4AGs

"pboard demand

upstream si de of the bypass conveyance unit BP or to the connective
conveyance unit CC. Wen the sixth byh%?% conveyance unit BP6 is in
board standby state, the 15 "board unl oading awaiting signal” is outputted

to the third

si de.

the sec®RE erodiodatinimng hdcedid r sletep-ign t MOTUATLERh EbFPonkhE
nmounting apparatus is partially shown in Fig. 20. The other constitution is
shown | mpparatses lokwawed ol gheodownsteeatr o idai 0 f10bbeofP
conponent nounting apparatus is connected to the |oader L, the Y-table T,

t he unl aagderetd
Y-table T and t he unl oader

t he

signal" to the bypass conveyance unit BP | ocated on the

t he

connective conveyance unit CC3 | ocated on the downstream
Mor eover, the peculiar portion of the conponent _ nounfing system of

rarel theemedony MEM 4dod téeamslelri dheg birshe |3eRRAL, the
U 6 October 2006 134 can be controlled by the

control axy ttHOOD oypabe basiveyehcet hmigrodikim BRR dand BPar @édd nthee
menory-MEM The loader L is provided with a board detection sensor

det®ct i i ditesesert dhgabseram nis¢deAls dohrAI2 dndaterbt on Mhd or
synchronously rotatively driving a pair of conveyance belts for the board

conveyangsQinddie-stdedflers ide Thend oatiee Ldbsnihrehm beade stendijhest ate

when

10

15

20

25

mounting apparatus group A or outputting a drive signal and
electric power to the first and second bypass conveyance
units BP1 and BP2 for fhé driving of the first. and second
bypass con&eyance units BP1 aqd BP2. As one exgmple, in
thé second émbodiment, thé first conneétiﬁé conveyance unit
cCl obtains the board detection information indirectly via
the first, second and third bypass conveyance units BPl,

BP? and BP3, not directly from the second connective
conveyance unit- CC2. rHowever, the board detection
information may be obtained directly from the second
connective conveyance unit CC2.

Moreover, with the aforementioned constitution,
the second connective conveyance unit CC2 can drive the
third and fourth bypass conveyance units BP3 and BP4 by
obtaining board detection information from the apparatuses
located on the downstream side of the board conveyance
directidn, or, for example, the fourth, fifth and sixth

bypass conveyance units BP4, BP>S and BPé and the component

mounting apparatuses BI and BII located on the uppermost-

DL for



the board 2 is detected by the board detection sensor DL, and the |oader L
is in the board awaiting state when the 10 board 2 is not detected. The

control

unit 1000Al or 1000AI|l or 1000AIll or 1000BI. or 610ctwEr 2006

1000BI 11 of the conmponent nounting apparatus that has the loader L in the

board awaiting state outputs the "board demand signal™ to
device |l ocated on the upstream si de of 12Be 15 | oader L,

connective conveyance unit CC or the unloader U. Wen the unl oader

receives the "board demand signal” and the unl oader

2 stand by, the board 2 in the standby state is unloaded toward th

| oader

LstYben t Bedeonaedt i t&econveyatoeami ts 2 Co £ ecehaesnbhatibear d

demand signal ", a board distributing operation described |ater is
per for medppibatist agkeud i B pandi delew dpparboasdsdelechted sanseheDT for

det ecti

synchr onggsty¥ebft aiideel ¥ dihel Mo 28d a chaivie yeinckoNy ey¥ane €ohel tsr f ofothe

ng the presence or absence of the board 2 and a notor MI for

the unit or
or for exanple,

U

e

t he

Uis making the board

board conveyance of the 6 COctober 2006 135 Y-table T. Wen the board 2 is

det ecte
nmount i n

g st

e L¥m %b@ bogisl wdeteet bR NSebnRbyddte Yuhakl eBF3i sahA atgenponent
ate or imredi ately before or after conponent nounting. At this

ting, m@&mﬁéﬁeﬁeaﬁeuﬁiﬂﬁgw %ta%u's%s5 prpvélquAETIt hecurlepdss thlocated

on the downstream si de

Y-t abl e
downstr
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gﬁ&ﬁg&& Tg@rggﬂnoagfé t oyagd gﬂe ugl,Raderd 0GalRd Qs thene

e unnDunte board cannot be fed onto
mounting apparatus group A or outputting a drive signal and

electric pdwer to the third bypass conveyance unit BP3 and

the fourth bypass conveyance unit BP4 for the driving of

the third bypass conveyance unit BP3 and the_fogrth'bypass '

conveyance unit BP4.

Moreover, with the aforementioned constitution,

the third connective conveyance unit CC3 obtains board

detection information from the fourth through sixth bypass

conveyance units BP4 through BP6, the component mounting
apparatus AIII located on the downmost-stream side of the
mounting épparatus group A and the component mounting
apparatuses BIIII and BII located on the downmost-stream
side and the upstream side of the mounting apparatus group
B.

Therefore, if, for example, the operations cf all
or part of the component mounting apparatuses of the
nounting apparatus group A all or part of‘the component
mounting apparatuses of the mounting apparatus group B are

stopped, the bypass conveyance unit BP relevant to the

|s Y-table T, the already nounted board on the



the Y-table T, and the nounting operation is stopped. 10 Consequently, the
"board unl oadi ng awai ti ng production stop signal" is oufputted t he

| oader L | ocated on the downstream side of the unl oaderé @c&qbqr(é(fb@e
connective conveyance unit CC. \Wen the board 2 is not detected, the
Y-table T is in the board awaiting state, and the "board. 15 demand signal"
is outputted to the |oader L |ocated. dACthe upstream side of the Y-table
T by the control unit 1000AI or 21000AlIl or 1000AIIl or 1000BI or 10008l

or 1000BI12 of the conponent nounting apparatus that has the Y-table T in
the board awaiting state. When the | oader L receives the 20 "board demand
signal " @ndvéhe toatertive s amkragatrbe boaitd Z stand by, thdvsgardy2 in
the standby state is unloaded toward the Y-table T. Wien the | oader L is

in the hoardingwaidd ngistat exdoechi VY- oablve yand< cadet vith ror bbhed
signal" is outputted to the connective conveyance unit CC 25 | ocated on

the upstdessmgi deoghethevieoadainteyfnést ohai t20QE2 136r Thechuwl oanerdU i s
provided with a board detection - sensor DU for detecting the presence or

absence Qfntdier; Poaidnedad 2 "eLot MdF0r agynehoneysky rebateyghye driving
a pair of conveyance belfs for the board conveyance of the 5 unl oader U.

Wien t he hoar d.2pkbscdetected Byl bosnd cdat el igarsersey Dbk tide:

unl oader iIsinthe board awaiting state, and a "board unl oadi ng awai ti ng

si gnal g%ap&t@g%ﬁ {08 nor Cgﬂgeﬁkwgngoefexﬁ@ceoﬁﬁghe%@_Im%gon the

downst r eam Si de. boar I's not “detected, t

apparatus.

The control unit 1000A of the mounting apparatus
group A 1is connected 'to a control unit 1000AI of the
10  component mountipg appgratus AI, a control ugit 1000AII of
the mounting apparatus .group AII -and‘ a control uﬁit
1000AIII of the mounting apparatus group AIII. Moreover,
the control unit 1000B of the mounting apparatus group B is
connected to a control unit 1000BI of the component
15 mounting apparatus BI, é control unit 1000BII of the
mounting apparatus group BII and a control unit 1000BIII of
the mounting apparatus group BIII.
The control unit of each component mounting
apparatus has a relation of connection to the drive devices
20 and sensors as shown in Fig. 5 and controls the component
mounting operations described in connection with, for
example, the first embodiment. It is to be noted that the
loaders 1A and 11A correspond to the loader L (LA1l, LA2,
123, Lal, La2, La3, LB1, LB2, LB3, Lbl, Lb2Z, Lb3), the

25 placement conveyance units 1B and 11B correspond to the Y-



10 unloader Uis in the. board awaiting state, and a board unl oading
enable signal is outputted to the Y-table T |ocated on %gs upst si de
CIPBBDATDY.

of the unloader U by the control unit 1000Al or 1000AI I or
1000BI or 1000BIl or 1000BIIl of the conponent nounting apparatus 15t hat
has the unloader Uin the board awaiting state. Only when the Y-table T
recei ves the board unl oadi ng enable s#dhal and the conponent nounti ng
operation is conpleted, the nounted board 2d is unloaded fromthe Y-table
T toward the unloader U. 20 Information of various data and prograns
necessary for the board distributing operation, the conponent nounting
oper at i onelahd $o (BAlcaTMe STA?edThh, t Ba2, nBasry THEM » eXBApl €blwhen t he
"board demand signal", the "Y-table and |oader with no board signal", the
"board 2B2inl Dhdi hgaadathiend igisgmainlcasdra Ihodar dhal 2ecbhg andbeday 6

Oct ober 2006 137 production stop signal" are simultaneously outputted from
two or I ecbanespondsach dirmectlemdenrVeydAte UlRt, UA3, sfahccépiable to
store the signals and the information of the order of priority of

unl oadi e ®f the, |ees UB3suchla Cage, Ub3the signals and infornmation being
predeterm ned by the operator or the nounting program The conponent

mounting system oftide seesnd cenbeditivat ebniegamfoe eranit or@ll is
constitution operates as follows. 10 First of all, after describing the
outline fof€ed with a board detection sensor DCl for detecting
the presence or absence of the board 2 and a motor MCl for
synchronously rotatively driving a pair of conveyance belts )
for board conveyance in the first connective conveyance‘
.10 unit CCl. The board is being conveyed when‘the;boarq 2 is.
d'etecgted by the boa;:‘d detection sensor DCl, and the board
can be conveyed when the board 2 is not detected.
The second connective conveyance unit CC2 1is
provided with a board detection sensor DCZ2 for detecting .
15 the presence or absence of the board 2 and a motor MC2 for
synchronously rotatively driving a pair of conveyance belts
for board convéyance in the second connective conveyance _
unit CC2. The board is being conveyed when the board 2l is
detected by the board detection sensor DCZ, and the board
20 can ber conveyed when the board 2 is not detected.
The third connective conveyance unit CC3 is
provided with a board detection senscr DC3 for detecting
the presence or absence of the board 2 and a'motor MC3 for

synchronously rotatively driving a pair of conveyance belts

25 for board conveyance 1in the third connective conveyance



first through third connective conveyance units CCl through CC3, the
conveyance operation of the conponent nounting systemw.l| be descri

detail .

The first connective conveyance unit CCl can 1566@ﬂ999ﬁ29@%

di stributing operation in consideration of a balance between the nou
apparatus group A and the nounting apparatus group B by awaiting the
"board demand signal" outputted fromiBe first nounting |ane JA the
second nmounting lane Ja and the first bypass | ane BPA when 20 there is no
board and conveying a board to the lane on the basis of the "board d

si gnal "

issued fromthe | ane. For exanple, in the case where sane

board
bed in
board
nting

enmand

conponentnieuBted  oar dsoAF® DE OSHLRE LBntAgeRDWHIMY PR atdS2gEeuUp A
and the nounting apparatus group B and the conponent-nounted 25 board

producti gatgkEkai 8RO HHSraDURELRE ARPAH S HSr JDOBP GrECliohernb3aes 138 B
i s higher than the conponent-nounted board production efficiency of

mount i ”95§§ EabySvELRHPwAenD¥ nEOBY¥aY NG ithedroaldtdorde. nounted (i.e.,
e

t he boar

ore component rmounting) to the nounting apparatus group B by
i

priority 5 with re Ctest h : g $+ Qf
first bypass | ane Eﬁ’% tfalr%ogar?lg?g@i g%tli%?\gq%%%#g?i g?\%e%a%ém@ﬁ e

i N considerati

thegbal agce bgiyeen it iy 3%4 hn &4 USLar eup. A %?vgg%@el LR g

appar at us” gfoup™B can bé Tper

orne romthne viewpoln producti on

t he

t he
on of

of f1cleneys $O.MOHBAVEl vy | Boblla CRSGcUNal e dhLheierip£0mPeRgat -Jipynt ed

boar ds at epP583%g
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n anti ng aﬁb us ‘group

DPA3 for detecting the presence or absence of the board 2
and motors MPAl, MPA2 and MPA3 for synchronously rotatively
driving a pair of convéyance belts for board conveyance in-
the firstibypass lane BPA. The bypass conveyance unit BP
is in a board standby state when the,Soara 2 is detected‘by
the board detection sensors DPAl, DPA2 and DPA3, and the
bypass conveyance unit BP is in a board awaiting state when
the board 2 is not detected. The bypass conveyance unit BP
that has the board detection sensor DPA by which the board
2 is not detected outputs a "board demand signal™ to the
bypass conveyance unit BP located on the upstream side of
the bypass conveyance unit BP or to the connective
conveyance unit CC. When the third bypass conveyance unit
BP3 is in the board standby state, a "board unloading
awaiting signal" is outputted to the second connective
conveyance unit CC2 located on the downstream side.

The fourth through sixth bypass conveyance units
BP4, BP5 and BP6 that constitute the second bypass lane BPB

are provided with bcard detection sensors DPBl, DPBZ and



t he nounting apparatus group B and a conponent-nmounted board production
time in the nounting apparatus group Bis shorter than the
conponent - rount ed board production tine in 15 the nountiﬁbO§B$@F399§ group
A, by conveying the board to be nmounted to the nounting apparatus group B
by priority wth respect to the nnuntisg apparatus group A by neans of

the first bypass | ane BPA, a board di st buting operation in consideration
of the bal ance between the nounting 20 apparatus group A and the nounting
apparatus group B can be perforned fromthe viewpoint of production
efficienc The second connective conveyance unit CC2 can_ performthe

board di Q%QB?béﬁrngi%%%%%nthﬁ PERSESERatoNELBENCHoRE] W oherAg 2
awai ting" and "board conveyance 25 request" by awaiting the "board denmand
si gnal " abtpuptedscMBElebdFBZ20@ed Y3 Y fom trimshrenoymint FagakarmelyB, the
second nmounting lane Jb and the second bypass | ane BPB when there is no
board afdivongeyi pgix Warcbneyaece apelba the bagird ofonveyandeaid demand
signal" issued fromthe |lane. 5 The unnounted board 2c is conveyed to-any
one of the fecethdobypasendamsuriibhg | dne Bpresslaomvetaada natit bgPass
| ane BPA of the first nounting apparatus group A by the first connective
conYeyante imi th€Cboathe siramminyt extattmarle2cthenbeged o ianydenectddt he
first or second 10 nounting | ane JA or Ja of the first nmounting apparatus-
group Abg shubjlesied detetbeisnnpensatrsnDEBLI, NPPERekald OPRY) die dfHont - si de
nmounting units Al, A2 and A3 or the rear-
bypass conveyance unit BP is in the board awaiting state
when the board 2 is not detected. The bypass coﬁveyance
unit BP that has the board detection sensbr DPB by which
10 the board 2 is not detected outputs the "board demand
signal” to the bypass conveyance unit BP located on the
upstream side of the bypass conveyance unit BP or to the
connective conveyance unit CC. When the sixth bypass
conveyance unit BP6 is in the board standby state, the
15 "board unlcocading awaiting signal” is outputted to the third
connective conveyance unit CC3 located on the downstream
side.
Moreover, the peculiar portion of the component
mounting system of the second embodiment in the control
20 unit 1000 of each component mounting apparatus is partially
shown in Fig. 20. The other constitution is shown in Fig.
5. As shown in Fig. 20, the control unit 1000 of each
component mounting apparatus is connected to the loader 1L,

the Y-table T, the unlcader U and the memory MEM, and the

25 driving of the loader L, the Y-table T and the unloader U



side nounting units al,

A, A

2c conveyed to the first

second

st andby positions of the bypass 20 con
bypass | ane BPA of the conmponent nounting apparatuses A, Al and Alll

the nmounting apparatus group A, which constitutes the first
The unnounted board 2c fromthe first bypass

| ane BPAcaBs benveyddaldachdsther consrodevsdd AAdH iony thaebaBisr ofb of
the nounting 6 Cctober 2006 140 apparatus group B by the second connective

BPA as the occasi on denmands.

conveyantke unircbgrég2 aniihdafeustted dasbard the faamaheédENr st or second

nmounting | ane JA or Ja of the nounting apparatus group Ais
- the second bypass [hae 1BRBeyy I héssgoud desl ceitnlechi \bwaoohvdgarceionit CC2.
The third connective conveyance unit CC3 can
oper at i ofeRothombreddboartid thid hprkeeehicestor anebsdvire® specthecal |y,
conveyance can be performed so that the nounted boards 2d 10

unl®aded,d s o £hentihg egotonvryafee lsynehrohouzd f incdatainek 1 gedppdinpunt i ng
| anes JB and, Jb and the second bypass | ane

t he board

perform an integrating

BPB of the front-side and

rear-side gRUAt bRY cHAbyaB3cald 1 ths fdr t fige t Bb s HdC eBPRREAN O W | fige
apparatus BllIl of the

10
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20

25

loader L. The loader L is in the board standby state when
the board 2 is detected by the board detection sensor DL,

and the loader L is in the board awaiting state when the

board 2 is not detected. The control unit 1000AI or

1000AIT or 1000AIII or 1000BI or 1000BII or 1000BIII of the
component mounting apparatus that has the loader L in the
board awaiting state outputs the "board demand signal”" to
the unit or device  located on the upstream side of the
loader L, or for example,.the connective conveyance unit CC
or the unlcader U. When the unloader U receives the "board
demand signal"” and the unloader U is making the board 2
stand by, the bocard 2 in the standby state i1s unloaded
toward the loader L. When the connective conveyance unit
CC receives the "board demand signal"”, a beocard distributing
operation described later is performed.

The Y-table T 1is provided with a board detection
sensor‘ DT for dete;ting the presence or absence of the
board 2 and a motor MT for synchronously rotatively driving

a pair of conveyance belts for the board conveyance of the

a2 and a3 of the conponent nounting apparatuses
and Alll of the nounting apparatus 15 group A The unnounted board
bypass | ane BPA is conveyed asS6i@ctpbet d006e
connective conveyance unit CC2 w thout undergoi ng any conponent
nmounting operation. It is also possible_to make the board stand by in the

¥éffance units BP1, BP2 and BP3 of the

bypass | ane

conveyed to



nounting apparatus group B are integrated into one 15 conveyance | ane
toward, for exanple, the reflow device 904. It is to be ggﬁ d t t he
§ Cigtoter

bdard unl oaded fromthe second nounting |ane Jb of the unting

unit b3 is turned at an angle of 180 when conveyed into the second
mounting | ane Jb. Therefore, the board is required to be 20 set back to the
original reference phase by being turnédat an angle of 180 on the third
connective conveyance unit CC3 after being unl oaded. However, when not
turned at an angle of 180 in being | oaded into the second nounting | ane
Jb, there is no need for taking the above action. 25 The followng wll
descri beYanzekaml e i e chh1beanet obed s2086teshRre coYpdent Pedast ed
boards 2 are produced in each of the first nounting | ane JA of the

mount i ngdeippatbous sgwspr A DTt hetlsecdintaklimt iThg lsanénjaaof COMPORBDAL i Ng
apparatus group A, the first nmounting |lane JB of the nounting apparatus 5
groups Bramitihe sdaded cwunimmgdiahelyb ¥fare mountiffigr appapanrestgroups
B of the el ectronic conponent-nounted board production line. The

connect invautiolvey ange uthis CEiwet, h whéwatde thward ust&ndhyasststimawnisn Fig
21 and Fig. 22 is arranged 10 between the nounting apparatus groups, and
t heS conRedv e & oD eyhRC il dd4¥ perbeanid e bohe d ddvsistidman ngide
operation for unloading in a distributing manner the boards received from

the boargk rigeed ved {5 Dén BnyrRACaltebly hbuaeed BRI Dlom edad Viedtdlsen t he
bypass lane into either of the 15 lanes or the integrating operation for
unl oadi A9 dan@t be unloaded toward the unloader U locateq on the
downstream side. The unmounted board 2c cannot be fed onto
the Y-table T, and the mounting operation is stopped;
10 Consequgntly, the "board unloading awaiting préduction stop -
.sigﬁal“ is outputfed .to the loader L 1located on the
downstream side of the unloader U or to the connective
conveyance unit CC. When the board 2 is not detected, the
Y-table T is in the board awaiting state, and the "board
15 demand signal" is outputted to the loader L located.on the
upstream side of the Y-table T by the control unit 1000AI
or 1000AII or 1000AIII or 1000BI or 1000BII or 1000BIII of
the component mounting apparatus that has the Y-table T in
the board awaiting state. When the loader L receives the
20 "board demand signal" and the loader L is making the board
2 stand by, the board 2 in the standby state is unloaded
toward the Y-table T. When the locader L i; in the board
awaiting state too, a "Y-table and loader with no board

signal" is outputted to the connective conveyance unit CC

25 located on the upstream side of the loader L.



i ntegrating manner the board received fromany one of the three |anes

toward one downstream | ane. In order to provide a |ine balance of
el ectroni c conponent - mount ed board production |ine, t he Bifdetoher 2806 20

| oaded into the second nounting | anes Ja and Jb are turned at an angl e of
180, thereafter subjected to board |oading, turned at an angle of 1800 and
thereafter subjected to board unloadinge By so doing, quite the sane
conponent nounting operation can be perforned by quite the same 25
production programas those of the first nounting |anes JA 6 Cctober 2006
142 and JB even by the second nounting | anes Ja and Jb, and the nmanagenent

of the production prac8sschlER ¢ANPHRASIdI WRIRGEMb6ArdnbkYecthi®n -
fundanment al conponent nounting operation of 5 this electronic

~conponent oYpt gy beged %’é%%@iﬁ@” &ﬂé‘e;f;'g%se%%ef obkovignsdisckndicatgd by the

conveyance routes (1) an In Fig. the unnount ed board 2c on which

20 0% RSP AL hechr i o S nied davabecdigoiLoumunt 1

| ane JA or sécond nounting lane

ia the fi ' i d ti
oper at oh PEAT p8FT SohekTayten RO e dEndonap R R R B o
th -sjd ti it I d ' ig. d Fi
145 e THARSIER By ¢ nEREOnve an e on: 2o 1 5 S anateE) BY, FrE Geeflhe

nount ed board 2d of which t

etection sensor the unloader U is in the board

awaiting state, and a "board unloading awaiting signal” is
outputted to the connective conveyance unit CC located on
the downs;ream side. When the board 2 is not detected, the

10 unlcader U is in the board.awaitipg state, and a board
unloading enable ‘signal is -outputted to the Y-table T
located on the upstream side of the unloader U by the
control unit 1000AI or 1000AII or 1000AIII or 1000BI or
1000BII or 1000BIII of the component mounting apparatus

15 that has the unloader U in the board awaiting state. Only
when the Y-table T receives the board unloading enable
signal and the component mounting operation is completed,
the mounted board 2d is unloaded from the Y-table T toward
the unloader U.

20 Information of various data and programs
necessary for the board distributing operation, the
component mounting operation and so on can be stored in the
memorylMEM. For example, when the "board demand signal",
the "Y-table and loader with no board signal”, the "board

23 unloading awaiting signal"” and a "board unloading awaiting



nmounting has been conpleted in the front-side nounting units A, A2 and A3
or the rear-side nmounting unit all a2 and a3 of the nounting apparatus
group A is unloaded toward 20 the second connective conv&/Qftaberg006cc2

| ocated on the downstream side of the nmounting apparatus group A In the
second connective conveyance unit CC2, the nounted board 2d is unl oaded
toward the rear-side nounting unit of £Bé nounting apparatus group B, or,
for exanple, the reflow 25 device 904 via the second bypass | ane BPB whil e
being 6 Cctober 2006 143 distributed into the second bypass | ane BPB of
the nounting apparatus group B, as indicated by a conveyance route (10)

in Fig. pFoduntEpg. sihp Fegenall tameoughmistandoRsdy I8itputlkedodrgm

obtai ned after the unloading of the unnounted 5 board 2c toward the first
nmount i ngtvaner JJAoee fheesedondaamuarinegrtiane dnvsyammotesiby 28 és 2b. On
t he other hand, as indicated by a conveyance route (3) in Fig. 15, the
unnount edcbopt db26 b \Wticte tind deighslpr antedhley intfeorymdmier 860ths
distributed into 10 the first bypass | ane BPA of the nounting apparatus

group Agryéa dheptibst tgonfeahlvadionyafant® WiresLGh andcitoaveyed, to the
second connective conveyance unit CC2 by way of the first bypass |ane BPA.

In $he sgeond i ect iR CARYRY-ARAGE orliNbei6G2, ptBgetarREAked boargh&c is
unl oaded toward the 15 first nounting | ane JB or the second nounting | ane

Jb of  the.rpunti Hg eRRaKBLHE18H0HBPoBraand the conponent nmounting
operation is performed by the front-side nmounting units Si, _

The component mounting system of the second
embodiment of the aforementioned constitution ﬁperates as
follows. ' v

10 . First of all, after describing the outline of thg'
first through thira connective conveyance units CCl through
CC3, the board conveyance operation of the component
mounting system will be described in detail.

The first connective conveyance unit CC1 can

15 perform the board distributing operation in consideraticn
of a balance between the mounting apparatus group A and the
mounting apparatus group B by awaiting the "board demand
signal" outputted from the first mounting lane JA, the
second mounting lane Ja and the first bypass lane BPA when

20 there is no board and conveying a board to the lane on the
basis of the "board demand signal" issued from the lane.
For example, 1in the case where same component-mounted
boards are produced in the mounting apparafus group A and

the mounting apparatus group B and the component-mounted

25 board production efficiency of the mounting apparatus group



B2 and B3 or the rear-side nounting units bl, b2 and b3 as shown in Fig.

10. As indicated by the conveyance routes 20 (6) and (7)

nount ed

b2 and

connective conveyance unit CC3 | ocated
nounting apparatus group B. In the 6 October 2006 144 third connective

conveyance unit CC3, the nounted board 2d is unloaded toward the rear-side

unit of the nounting apparatus group B, or, for exanple, the
evicehygherastiagi d‘:é}eedcﬁi}"p@mé}%&%t é?ga(féi; BhACESY 18T n Fig.
17. In Fig. 10 and Figs. 15 through 18, the board obtained after the
biciercynfbuhbed O ¢ 2PBARRHLE g TPIPs A ndtint FRBVPEABIIB or

nountin
refl ow

unl oadi

in Fg. t he
board 2d of which the nounting has been conplet@(551‘7'“:']E)g"h%e(}(?6
front-side mounting wunits Bl, B2 and B3 or the rear-side nmounting unit bl,

b3 of the nounting apparatus ging B is unloaded toward the third
the 25 downstream si de of the

t he second nDuntin% | ane Jb is denoted by 2a or 2b. In the third
e

connect i &kee cbagEda
nounting | ane JB and the

group Bmcamitimg sécontheypusmntine BPBaratusaderount @ t by reeiosigs
nmounting unit, or, for exanple, the refl ow device 904. The board .2b

unloadedviftlonr¢ fipesiecood timeumoung: 1rkp drprrdtusf grhepnduimy meappar &t us
connective conveyance unit CC3 is turned at an angle

group Bin the third
of 180 tire t hershi bgpaassnedne eBEAnv ey danrardinili s C€3bandngt pexaditioon | oaded

into the rear-side nmounting unit, or, for
- in consideration of the balance between the mounting

10

15

20

25

apparatus group A and the mounting apparatus group B can be
rerformed from the ﬁiewpoint of production efficiency.
Moreover,i in the case where different component-mounted
goardg aré pro&ucedriﬁrthe n@unting-apﬁaratus group A’and
the mounting apparatus group B and a component-mounted
board production time in the mounting apparatus group B is
shorter than the component-mounted board production time in
the mounting apparatus group A, by conveying the board to
be mounted to the mounting apparatus group B by priority
with respect to the mounting apparatus group A by means of
the first bypass lane BPA, a board diétributing operation
in consideration of the balance between the mounting
apparatus group A and the mounting apparatus group B can be
performed from the viewpoint of production efficiency.

The second connective conveyance unit CC2 can
perforﬁ the board distributing operation in consideration
of "board unloading awaiting" and "board conveyance

request" by awaiting the "board demand signal" outputted

i pogeiedt Hd - €10 bk dbeprdnbEdRaE f FORPPRENE r st

second nmounting | ane Jb of the nmounting apparatus




exanple, the reflow device 904. 20 For exanple, in order to continue the
production in the nounting apparatus group B while a praocedural change
for board model change, the replenishment of the conponerftQctaber 266t
supply and so on are perforned, the first and second bypass conveyance
units BP1 and BP2 of the first 25 bypass | ane BPA perform operation control
inthe first 6 Cctober 2006 145 conneéfPve conveyance unit CCl, and the
third bypass conveyance unit BP3 perfornms operation control in the second
connective conveyance unit CC2. Mreover, power supply is performed from
the first connective conveyance 5 unit CCl and the second connective
conveyanfeomnitheCG2,rdly mohnthnyhd atier siBt hEbagls adendl BywatingadeseBPA,
BP2 and BP3 of the first bypass | ane BPA can be operated even when the
el ectroniic eonpdient sevandi hypassarbinseS8PBl whdn thdral lis mdé beergounti ng
apparatus group A are all off. 10 By endi ng the board conveyance operation
by the aodnecnwesyicanyveayanserdnitto CEhei thamet lver | the raxess dfi meheof the
el ectroni ¢ conponent - nount ed board production line (i.e., the process tine
of the opssatd oflehinl Beedalr'hésshiedgesont ithe duineof the operations of the
conponent 15 nounting apparatuses, the printer 900 and the ref |ow device
9045 as exenplifiethdengmbyntha poegesdii® ebnueledditsy arheom®usted
board 2d fromthe refl ow device 904 through the reflow process), the
product i:ofe ekfigkensy saBoha MRMaIRf 1hhemdei 88 rrdused thizr opghst he
board conveyance operati on.

bypass lane BPA of the first mounting apparatus group A by

the first connective conveyarice unit CCI1. The unmounted
board 2c conveyed to any one of the first or second
10 mounting lane JA or Ja of the firgt mognt%ng apparatus-
groﬁp A is subjectéd to the component mounting operation ‘inl
the front-side mounting units Al, A2 ‘and A3 or the rear-
side mounting units al, a2 and a3 of the component mounting
apparatuses AI, AII and AIII of the mounting apparatus
15 group A. The unmounted board 2c¢ conveyed to the first
bypass lane BPA 1is conveyed as it 1is to the second
connective conveyance unit <CC2 without undergoing any
component mounting operation. It is also possible to make
the board stand by in the standby positions of the bypass
20 conveyvance units BP1l, BP2 and BP3 of the bypass lane BPA of
the component mounting apparatuses AI, AII and AIII of the
mounting apparatus group A, which constitutes the first
bypass lane BPA as the occasion demands.r The unmounted
becard 2c from the first bypass lane BPA is conveyed to the

25 first or second mounting lane JB or Jb of the mounting




20 The board distribution and integrating operations in the connective

conveyance unit CCwill be described in detail below The fundanental rule
of the board distribution function of the first connect&&ctebeR; ce unit
CCL will 25 be described first. 146 6 October 2006 As a prerequisite, if

there is no board 2 held or standing b 4'n t he conveyance | ane (the | oader
LAL of the first nounting |ane JA, th oader Lal of the second nounting
| ane Ja and the first bypass conveyance unit BPI of 5 the first bypass | ane
BPA) | ocated adjacent to the first connective conveyance unit CCO of the
conponent nounting apparatus Al Iocateg on the ugpernnst-strean1slge of

the nouRPPHEEEPDaFEPHR &r QU W wherORE BBRFGCIL VEetCTT Y HYEhER L boar d
detection sensor), then the "board demand signal"” is, 10 inputted fromthe
| ane wi tFCho bod@ t BOURE edonbrairdsedf onroBf Fhe fFiE¥FtconRectrrend
conveyance unit M Wen the "board demand signal" cones fromthe
conveyarkeunairg (#ee | Hader JAl o&f thReM™PRRASL NGO FREAF I T £heS| oader
Lal of the second nounting |lane Ja and the 15 first bypass conveyance unit
BPI of tdrentéyed Hypashe asecoBrp) bynrass t haneboBFB devmndhei gir¢onds
turned on), the first connective conveyance unit CCl sends the board 2 to
t heS | anecdriadcthiass cxarpr yamcs henibo@Ed. denand signal”. Therefore, on the
basis of the "board demand signal", any 20 one of the conveyance routes
(1), (2) and (3) iIThsel@diml, cankdtierdoah@2yanconueyidd d@hg adre
sel ect ed conveyance
perform an integrating operation of the mounted board 2d
with the first lane. More specifically, the board
conveyance can be pefformed so that the mounted boards 2d
10 unloadedifrom the three conveyance lanes of the first and
second mounting lanes JB and Jb and the second bypass lane
BPB of the front-side and rear-side mounting units B3 and
b3 of the third compconent mounting'apparatﬁs BIII of the
mounting apparatus group B are integrated into one
15 conveyance lane toward, for example, the reflow device 904.
It is to be noted that the board unloaded from the second
mounting lane Jb of the rear-side mounting unit b3 is
turned at an angle of 180° when conveyed into the second
mounting lane Jb. Therefore, the board is required to be
20 set back to the original reference phase by being turned at
an angle of 180° on the third connective conveyance unit
CC3 after being unloaded. However, when not turned at an
angle'of 180° in being loaded into the second mounting lane

Jb, there is no need for taking the above action.

25 The following will describe an example in which



route. If the "board demand signal"” conmes fromtwo or nore |anes at the
sane tinme (i.e., when two or nore "board demand signals” are turned on at
the same tinme), the boards 25 2 are successively conveyef @#obaE20G6es
according to the 6 COctober 2006 147 order of priority predeterm ned by the

oper at or

according to the order of priority,

or the nounting program Wen the "board demand signal s" cone
fromthe three | anes of, for exanple, t#Hé first nmounting |ane JA the
second nmounting lane Ja and the first bypass S lane BPA in this order

this order.
and addegahy tbappnegtamoun tiele boarsts Corarec tonadwosy eyaneachuaift toel. |t
is to be noted that the "board demand signal™ 10 outputted fromthe first
bypass | anesBPAousitdticputdes Fhenf tirer enanet bogr dppkessushagreie Aunber
(three in the second enbodinent) of boards that can be stocked in the
first bypassestang BRBAnting. lahke Jhi bst i ewgnttiig dgpauessus cgnveyance
units BP1 through BP3. 15 The presence or absence of the "board .demand
signal " An the fEisttCcapremting CanveymmIceruiie CRduns ingheskpdratus

accordance wth the timng when the first

I's got p(%fé\%Egiﬁg e BRAr d oY ayARCEe: d N1ahBergpos €S thehendhmt fgy when

t he boar

first co

%g;?%fé% sggﬁﬁdﬁgceﬁ unj¢ Qi deasdidlorief f didmddiencheskingd at al |

during t

10

15

20

25

the boards 2 are sent to the lanes in
Thi s

connective conveyance unit CCl

detection sensor DCl is detecting no board). That is, the

order of priority should preferably be able to be changed

oar veyance operation, and
board production line.

The econnective conveyance unit CC with a board

turn function as shown in Fig. 21 and Fig. 22 is arranged

between the mounting apparatus groups, and the connective:

convevance unit CC performs the board distributing

operation for unlcading in a distributing manner the boards
received from the board received from any one of the three

lanes or received from the bypass lane into either of the

lanes or the integrating operation for unloading in an

integrating manner the board received from any one of the

three lanes toward one downstream lane.

In order to provide a line balance of electronic
component-mounted board production iine, the boards- 2b
loaded into the second mounting lanes Ja and Jb are turned
at an angle of 180° thereafter subjected to beoard loadihg,
turned at an angle of 180° and thereafter subjected to
board unloading. By so doing, quite thé same component
mounting operation can be performed by gquite the same

production program as those of the first mounting lanes JA



the first connective conveyance unit CCl checks the "board demand signal"”
in accordance with the timng when the board 25 conveyance operation in the
first connective conveyance 6 Cctober 2006 148 unit CCl8Rawben®BAGt he
board conveyance operation is not perfornmed, the first connective
conveyance unit CO consistently checﬁﬁzthe "board demand signal ".

However, when two or nore "board denm signal s" cone at the point 5 of
time when the "board denmand signal"™ is checked, the boards are ’
successively conveyed to all the lanes that are outputting the "board

demand signal", and thereafter, the "board demand_signal"' is_checked
agai n. andsJBer@nnBFeHhetﬁ&FQQq:FQHQQ%RQ(ﬂ?q%?Fﬁﬁf%?ﬁeﬁb gtﬁge"

whéh

unl oadi ng 10 awaiting production .stop signal” and the "Y-table an
Wi th no muaagersnhaldt &BscrRpRAUFRier HOGHIS bdPSutFRl. D& §2F&sHIt of
maki ng the first connective conveyance unit CM performthe board
di stri butamggepeimtwohtyl5 as descri bed above, the boards 2 can be
distributed to the first nmounting |ane JA and the second nounting | anes Ja
of the nounting apipar LumslagennalA CompORRNT - FEWHHcEw nepedatiom ¢he case
where the aforenentioned distributing operation is not perforned, for

exa@pl e,this t Beebbasnits compoeyed 2untiad thoahd pParduatdenwhiigre the "board

demand signal" has conme in advance, then the boards 2 are to be
one-si de yrfolndwaded toward either one of the first nmounting | ane JA and
t he second nmounting |ane Ja, consequently |loosing |ine :

10

15

20

As indicated by the conveyance routes (1) and (2)
in Fig. 13, the unmounted board 2c on which solder is

printed by the printer 900 1is wunloaded to the first

mounting lane JA or the second mounting lane Ja of the

mounting apparatus group A via. thé first conneétive
conveyance unit CCl, and the component mounting cperation
is performed by the front-side mounting units Al, A2 and A3
or the rear—side mounting units al, a2 and a3 as shown in
Fig. 10 and Fig. 14. As indicated by the conveyance routes
{4y and (5) in Fig. 16, the mounted board 2d of which the
mounting has been completed in the front-side mounting
units Al, A2 and A3 or the rear-side mounting unit al, a2
and a3 of the mounting apparatus group A is unloaded toward
the second connective conveyance ﬁnit CC2 located on the
downstream side of the mounting apparatus group A. In the
second connective conveyance unit CC2, the mounted board 24
is unlocaded toward the rear-side mounting unit of the
mounting apparatus group B, or, for example, the reﬁlow

device 904 via the second bypass lane BPB while being

boar d
| oader




bal ance. 25 It is also acceptable to input the board 6 October 2006 - 149

unl oadi ng stop signal toward the lane to the control section of the first
tonnective conveyance unit CCl while the procedural charfy@ctaher2886d nodel -
change, the replenishnment of the conponents in short supply and so on 5
are perforned in either the first nounjjng lane JA or the second nounting

| ane Ja so as to prevent the board from being unl oaded fromthe first
connective conveyance unit CCl toward the | ane where the procedural change
is being perfornmed and performno check of the output of the "board 10

demand signal ), fromthe | ane where the procedural ange,1s _be

per f or ng .sﬁ?&b?%ﬁ%éﬁﬁﬁ?aﬁgﬁuF§9ﬁn%iﬂ¥d§iﬁ %ﬁ%t?#%d? dﬁhefﬂﬂgPEgﬂgof t he
second connectijve conveyance unjt CC2 mﬁl% be descri bed next. 12 @? a
prer equi FRIF2TYES { FEPEP] E/nGDHohUCBLRL BY 0P CORYRKANG DY TREE hé10) .
conveyance | ane (the loader LBl of the first nounting |ane JB, the | oader
Lbl of tHe EE¢ond’-mouditi hydt ah8s I5 &5 thfe ?%@ﬁ?ﬁhtﬁgoﬁﬁﬁléq&ﬁh b¥pass
conveyance units BP4 through BP6 of the second bypass | ane 20 BPA) | ocated

adj acentth® PRrardeconbiatbRfie @AY cbhteytmbeadimPt CCothe t4an ent
mounti ng apparatus Bl |ocated on the uppernost-stream side of the nmounting

appar at loagicbudc Btoparsh Boebdareti naEtiet@dlppet Wb bohr §hget3RIh
sensor), then the "board demand signal"” is ingutted fromthe | ane
mounting lane Ja 1s denoted by 2a or 2Zb.

On the other hand, as indicated by a cénveyance
route (3) 1in Fig. 15, the unmounted boafd. 2c -on which
solder is printed by the printer 900 is distributed into

10 the first bypass lane BPA of the mounting appératus group A
vié thé first connective conveyance.unithC1‘and éonveyéd
tc the second connective conveyance unit CC2 by way of the
first bypass lane BPA. In the second connective conveyance
unit CC2, the unmounted board 2¢ is unlcaded toward the

15 first mounting lane JB or the second mounting lane Jb of '
the mounting apparatus group B, and the component mounting.
operation is performed by the front-side mounting units BI,
B2 and B3 or the rear-side mounting units bl, b2 énd b3 as
shown in Fig. 10. As indicated by the conveyance routes

20 (6) and (7) in Fig. 16, the mounted board 2d of which the
mounting has been completed in the front-side mounting
units Bl, B2 and B3 or the rear-side mounting unit bl, b2
and b3 of the mounting apparatus group B is unloaded toward

the third connective conveyance unit CC3 located on the

25 downstream side of the mounting apparatus group B. In the



25 with no board to the control section of the second 6 Cctober 2006 150
connective conveyance unit CC2. \Wen the "board denmand %%gp§l" from
Soher

the conveyance |lane (the |oader LBl of the first nounti t he
| oader Lbl of the second nmounting |lane Jb and the 5 fourth through sixth

bypass conveyance units BP4 through BI31644 of the second bypass | ane BPA)

(when the "board denmand signal" is turned on), the second connective
conveyance unit CC2 sends the board 2 to the |lane that has outputted the
"board demand signal™. Therefore, on the basis of the 10 "board demand

signal", any_one of the conveyance routes (4), 4) (6).and (7). _is
sel ect edEhifY ?%%H%GEFHeZCP§V%SHPE§edH”a d%ﬁgthgggepég%éggc5%V%?%n%% rout e:
I f the "board demand signal" cones fromtwo or re lanes_at the_sanme tinme
(i.e., 3Wheﬁﬂ%ﬂ§4ﬁdlﬂﬁqyafﬁbaFBedeﬁﬁﬁH'§F&ﬁal@Guggén?urﬁ%ﬁtono t 9%t he
sanme tine), the boards 2 are successively conveyed tq the |anes_according
to the GUEILiGHg pRAPBRATEEUS cBEPEP nibredoThy e SFEFRLEr oflEnhd Hoti i ng
program Wien the "board denmand signals" cone fromthe three | anes of, for
exanpl e, devtimee 1904t moudmidigatase DB, cPR¥esaderd GRRRS ngfl ad@b HAnd 20
the second bypass lane BPB in this order according to the order of .
priforityin tHiey bddt ds 2naFégsedd eod FE dsanekSiBhrewgl bdBdeicheThornst der of
priority should preferably be able to be changed and added by the program
in the sedmichedconfi¢eti veheonweyemtinainiaf Cthe 1enfguroede rard tatat the
25 "board denmand signal" outputted fromthe second bypass | ane

toward the first mounting lane JB or the second mounting

lane Jb is denoted by 2a or 2b.

In the thifd connective conveyance unit CC3, the
10 board 25 unloaded from the first_mounting lang JB and the
secoﬁd ﬁsuntiﬁg laﬁé Jb of the moﬁntiﬁg apparatus gréup B
and the second bypass lane BPB is loaded into the rear-side

mounting unit, or, for example, the reflow device 904.
The board .2b unloaded from the second mounting
15 lane Jb of the mountihg apparatus group B in the third
connective conveyance unit CC3 1s turned at an angle of
1180° on the third connective conveyance unit CC3 and
thereafter loaded into the rear-side mcounting unit, or, for

example, the reflow device 3804.

20 For example, in order to continue the production
in the mounting apparatus group B while a procedural change
for board model change, the replenishment of the components
in short supply and so on are performed, the first and
second bypass conveyance units BPl and BPZ of the first

25 bypass lane BPA perform operation control in the first



6 October 2006 151 BPB is outputted when there are boards | ess than the
nunber (three in the second enbodi nent) of boards that can be stocked in
‘the second bypass lane BPB, i.e., the fourth through si 2006 ’
conveyance units BP4 through BP6. 5 The presence or absence of the "board
demand signal" in the second connectiyg.conveyance unit CC2 is checked in
accordance with the timng when the se%%%d connective conveyance unit CC2
is not performng the board conveyance (in other words, the timng when

t he board 10 detection.sensor DC2 is detecting no board) That is, the:

second connective conveyance unit CC2 does not performgthe . checking at al
during t%%n%%ﬁFHV%on9@9éﬁ¥én66erHPFGn,C&ﬁd ene s&%@ndtgﬁﬁﬁ%cP?¥%asg
conveyance unit CC2 checks the "board demand sjignal"” in cordance with

the timFRPVREANERe Woht d BES c AREARE AREATAN | FIMeELlcold cothect i ve

conveyance unit CC2 ends. \Wen the board conveyance operation is not
per f or NEIRCEPR SOERRESItheEPRVEYEDRReyARtE G- CCHMOEIPEEEL eINEhecks
the "board demand signal". However, when two or nore "board demand
si gnal s"sugmiy at st e P rRe@0 Lopnt | Bee wihéd SEheCORRR il de e @ e i s
checked, the boards are successively conveyed to all the |anes that are
output t iumgi tt heCl band dtHemsedonidgranneciide ransedyance t ol t" K62n d bdenand
signal" is checked again. It is to be noted that this operation is
per f or ned MdtentHehef Mboarthumigadi mjr2Sogwas s | hanes oBBa: | B8R 2steag SiPgnal " and
the "Y-table and 6 Cctober 2006
cf the first bypass lane BPA can be operated even when the
electronic component mounting appa;atuSes AT, AII and AIII
of the mounting apparatus group A are all‘off.'
10 By ending the board conveyance operation by the
cohnective conveyénce unit CC within the line process time
of the electronic component-mounted board production line
(i.e., the process time of the operation that needs the
longest time out of the operations of the component
15 mounting apparatuses, the printer 900 and the reflow device
904, as exemplified here by the process time of unloading
the mounted board 2d from the reflow device 904 through the
reflow process), the production efficiency can be prevented
from being reduced through the board conveyance operation.
20 The board distribution and integrating operations
in the connective conveyance unit CC will be described in
detail below.

The fundamental rule of the board distribution

function of the first connective conveyance unit CCl will

25 be described first.



152 | oader with no board signal" described later are not outputted. As a
result of making the second connective conveyance unit CC2 performthe
board distributing operation 5 as described above, the BoQcwber2686 be
distributed to the first nounting | ane JB and the second nounting | anes Jb
of the nounting apparatus group B in a well-balanced manner. 1In the case
where the aforenentioned distributing dpération is not perforned, for
exanple, if the board is conveyed 10 only to the lane fromwhich the "board
demand signal” has cone in advance, then the boards 2 are to be
one-sidedly unloaded toward either one of the first nounting | ane JB and
t he second nounti ngs! anerdrequdriegyeriti ytHeqwesiig nd ngoabal anheldlbzlt, is
al so acceptable to input the board unloading stop signal toward the |ane
to the copin@ingseotiion €het Bonsegandecqanmect |ttte COBYE¥ENCARIUNGE €RE While
t he procedural change for board nodel change, the replenishnment of .the

conponentsrif it PPl darend 0 onne0 abedeer f oamedeitn ehkhegekbgdfirst
nounting | ane JB or the second nounting |ane Jb so as to prevent the board

from b%ﬁ&&lyfﬁfaﬁ&% fJé)r%ﬁ@etﬁécﬁﬂﬂs@gb‘%&?&éé VEoSRaY EY A Cen Ui hpy GC2 toward

the | ane where the procedural change i eing perforned and perform no

o o O FRUSR U Rpdd 1R SRS o e spesyere e
connective conveyance unit CCl of the component mounting
apparatus AI located on the uppermcst-stream side of the
mounting apparatus group A (when no board is detected by the
board dgtection sensor), then the "board demand signal" is

10 _ inputted from the lané with no board tq the control section
of the first connective conveyance unit CCl.

When the "board demand signal” comes from the

conveyance lane (the loader LAl of the first mounting lane

JA, the loader Lal of the second mounting lane Ja and the

13 first bypass conveyance unit BP1 of the first bypass lane

BRPR} (when the "board demand signal" is turned on), the

first connective conveyance unit CCl sends the board 2 to

the lane that has outputted the "board demand signal”.

Therefore, on the basis of the "board demand signal”, any

20 one of the conveyance routes'(l), (2) and (3) is selected,

and the board 2 is conveyed along the selected conveyance

route. If the "board demand signal” comes from two or more

lanes at the same time (i.e., when two or more "board

demand signals" are turned on at the same time}, the boards

25 2 are successively conveyed to the lanes according to the



The fundanental rule of the board distribution function of the third
connective conveyance unit CC3 will be described next. a
8 Shideber 2R ne

‘prerequisite, if the "board unloading awaiting signa
conveyance | anes of the wunloader UB3 of the first mounting |ane JB of th

conponent nounting apparatus Blll that is adjacent to the third

connective conveyance unit CC3 and | oclasted on the downnpst 10 stream side
of the nmounting apparatus group B, the |oader Ub3 of the second nounting
| ane Jb of the conponent nounting apparatus Bl
conveyance path BP6 of the second bypass | ane BPB, the nounted board 2d of
comed@mnce fl apeibhat yhapredepatrnédethey bodral omlesadiony ©F aWeeti ng
signal" is sent. Therefore, according to the "board unloading awaiting

si gnal " melteiaid oprbgtramen t hthercohieyadhemrdutemars) , s(ohadsd (dAMeis
nount ed board 2d is conveyed to the refl ow devi ce 904.
The "boarybpnt adichgeaval 4h8g fgnatdr obxthple20 fhie sfimsantmowntiame JB and
i out putted when a board exists in the "board
st andby 1 pRSi 4 ontnhef skke il Raser sndB3ansd JebZrod the fFiirst bypeds ng | ane
JB and the second nounting | ane Jb. The "board unl oadi ng awai ting signal"

of g he 125 Se00d bypass Laee BRBdorHpud eghahepdbie oFogyrd ok iy, st s 6

t he

performed, and the

the second nmounting lane Jb is

Cct ober 2006 154 in the board unloading position of the sixth bypass
conveyange umnit, BP6o0f, thesthiste Pypass 1hane BRB. this order. This

10

15

20

25

order of priority should preferably be able to be changed
and added by the program in the first conne;tive conveyance
unit CCl. It is to be noted that the "board demand signél"
outputted from the first bypass lane BPA is:outputted when
there are boards.less than the number (three in the second
embodiment) of boards that can be stocked in the first
bypass lane BPA, i.e., the first through third bypass
conveyance units BP1l through BP3.

The presence or absence of the "board demand
signal" in the first connective conveyance unit CCI1 is
checked in accordance with the timing when the first
connective conveyance unit CCl is not performing the board
conveyance (in other words, the timing when the board
detection sensor DC1l is detecting no board). That is, the
first connective conveyance unit CCl does not perform the
checking at all during the board conveyance operation, and
the first connective conveyance unit CCl checks the "board
demand signal" in accordance with the timing when the board

conveyance operation in the first connective conveyance

and the sixth bypass



When a plurality of "board unloading awaiting signals" are outputted, the
board conveyance is performed 5 according to the determ ned order of
priority. The board outputted fromthe second mounting | &fectpher 2006 ned at
an angle of 1800 in the third connective conveyance unit CC3 and
thereafter | oaded into the refIOM/devif@g904. The board distributing
operation in consideration 10 of the |Ii1ne balance -of the nounting
apparatus group A and the nounting apparatus group B will be described
next in addition to the fundanental rule of the board distribution

function_ of t connecti onue nj EiLr I I first
connecti%&&%oﬁ@%y%ﬂgg' 1§ﬁﬁ%1pﬂg%ﬁﬂﬁg%gtééﬁg%§?ﬁgeupggg%ﬁﬁf¥%t%%a%?gide of
the nounti apparatus group_ A unless ard distri pon_j pe rmed by
gr aspi né"?%‘gﬁ‘g@es % Spr o%[fgﬂ onCSPnFEEQ?'ier stgér?r%%%%f}rzl% I éir@tJA %cfr:lg t he
second nmountjng lane Ja of th myuntin aratus. graup A and the first
nount i ngcqré?ﬂesgﬁ‘% aﬁg‘eﬂ]ﬁ? s@&%nd%ﬁ&fﬁ?i %%R?%ﬁe S‘fa?qﬁol the rount! ny
apparatus group B, the line balance of the elegtronic c nent -, mount ed
board pr&Ritt Feom PFn@q§§véb%%ﬂ%dd%ﬂﬂn@hélﬁ&%ﬁﬁﬁn?@$$yaga B Hpr oved.
Therefore, it is required to performthe distributing o erationfﬁéfording
to evercdl timer fhan ofthgperBefER HaRaRde SNl obdF 2@@%:}‘?%5 rul e of

operation practice of the first connective conveyance unit Cd is as’
f ol | ows POARSIS tare "HoRFes ek sPpRavededve ¥l oftg hbanes that are

outputting the'"board demand signal", and thereafter, the

"moard demand signal" is checked again. It is to be noted

that this operation'is performed when the "board unloading

10- awaitiné production .stop signal"” and the "Y-table and

loadér .with .no boérd signal” - déscfibed’ later are not
cutputted.

As a result of making the first connective

conveyance unit CCl perform the board distributing operation

15 as described above, the boards 2 can be distributed to the

first mounting lane JA& and the second mounting lanes Ja of

the mounting apparatus group A in a well-balanced manner.

In the case where the aforementioned distributing operation

is not performed, for example, if the board is conveyed

20 only to the lane from which the "board demand signal" has

come in advance, then the boards 2 are to be one-sidedly

unloaded toward either one of the first mounting lane JA

and the second mounting lane Ja, consequently locosing line

balance,

25 It is also acceptable to input the board



| oader LAl of the first nounting | ane JA and the | oader Lal 5 of the

- second nmounting lane Ja of the nounting apparatus Al |ocated on the

" upper nost - stream si de of the nounting apparatus group Asaﬁﬁtqbl‘?ézf)pﬁst
bypass conveyance unit BPI of the first bypass | ane BPA, the first
connective conveyance unit CC sends the board. 10 Wien two or nore "board
demand signal s" cone at the sane tinf%4?he boards are conveyed according
to the determ ned order of priority. The "board demand signal" is checked
while the first connective conveyance unit CCl is not performng the 15
board conveyance. Further, when no board exists in both the |oader LAl of
the firsinhvahingg $hae JAL@Hal hetewrPdnehie mob@RE ngtC app?? at @B 1 ocat ed
on the uppernost-stream side of the nounting apparatus group A and the

Y-t abl e SBttiocacéd tde 2Dixdle dORMRSEEAHM STV DfanNGe Paageﬁ Whehe no
board exists in both the | oader Lal of the second nounting | ane Ja of the
conponerthawuptrbrgdamedr at tsange | ofatred bparde meslhosehaBgeeam Bi®le of

t he nounting apparatus group A and the Y- table Tal |ocated on the

downst r eaplsdrdiesiafiet heoEodtier ,canmorgtsy- inblskoatd duprley @ahdh sfo dvard
signal" is outputted from6 October 2006 156 the control unit 1000Al of

t hes conpanende MboifkéAg iappdtaiars thé forshe mbundti ngonkeece | ¥8 cenvdyance
unit CO |ocated on the upstreamside of the | oaders LAl and Lal. When the

"Y-t abl g citthd opdentwhngh Ikndodad so as to prevent the board from
being unloaded from the first connective conveyance unit

CCl toward the lane where the procedural change is being
performed and perform no check of the output of the "boérd

10 demand signal" from the lane where the prpce@ural.change is
béing performed.. |

The fundamental rule of the board distribution

function of the second connective conveyance unit CC2 will

be described next.

i5 As a prerequisite, 1if there is no board .2 held orr
standing by in the conveyance lane (the loader LBl of the
first mounting lane JB, the loader Lbl of the second
mounting lane Jb and the fourth through sixth bypass
conveyance units BP4 through BP6 of the second bypass lane

20 BPA) located adjacent to the second connective conveyance
unit CC2 of the component mounting apparatus BI located on
the uppermost-stream side of the mounting apparatus group B
(when no bcocard is detected by the board detection sensor),
then the "board demand signal” is inputted from the lane

25 with no board to the control section of the second



5 signal” conmes to the first connection unloading section CCl, neaning a
state in which the production is stopped for the reason t tggg nponent
nmounti ng apparatus Al is awaiting the |oading of a boar Sl dis
sent to the lane that is outputting the "Y-table and | oader with no board
signal”™ 10 prior to the "board demand signal"™ which neans that no board
exists only in the |oaders LAl and Lall3he "Y-table and | oader with no
board signal” is also outputted fromthe first bypass | ane BPA That is,
when no board exists in both the | oader LBl of the first 15 nmounting {ane
JB of the conponent nounting apparatus Bl |ocated on the uppernpst-stream
si de of ¢denevubtengonappanakusngrod@?B | ocated on the downstream si de of
the first bypass |ane BPA and the Y-table TBl | ocated on the downstream
side of the | oaderwpenwhtare ndbbeardd éxinshd ididgihDbbt ltdrtees | dader thé of the
second nmounting | ane Jb of the conponent nounting apparatus Bl | ocated on

the uppefdsdyasté eamnmsi dehef IdwiduRi ngf aphar #ius Omuiynhiiendlahe Y-
table Thl | ocated on the downstream side of the |oader, the "Y-table and

| oader VgH,h fi9e bogEEesi ARl "o f StREt Btbed fRmAnhd hEak@NIEOlarki £he 000BI
of the conponent nount i ng apparatus 6 October 2006 157 Bl to the second

cormect ifuR,aQN Wit R LAt @thRIVardie Uity eam Sirfiegfh tdres | oader s
LB1 and Lbl. The second connéctive conveyance unit CC2 that has received

the sigpad rgut pé’ééoﬁ@e@?%%' § Qnkhegday St(wﬁ%ﬂasﬁhéan%d?ﬁ OfgduficP
nount i ng appar at us group The first bypass ane BPA of
signal™ is turned on), the second connective conveyance
unit CC2 sends the board 2 to the lane that has outputted
the "bqard demand signal". Therefore, on the basis of the
10 "board ‘demand signal’, any one of the conveyance routes (4),
(4} (6} and (7) is selected, and the board 2 is coﬁveyed
along the selected conveyance route. If the "board demand
signal"” comes from two or more lanes at the same time (i.e.,
when two or more "board demand signals" are turned on at
15 the same time), the boards 2 are successively conveyed to
the lanes according to the order of priority predetermined
by the operator or the mounting program. When the "board
demand signals" come from the three lanes of, for example,
the first mounting lane JB, the second mounting lane Jb and
20 the second bypass lane BPB in this order according to the
order of priority, the boards 2 are sent to the lanes in
this order. This order of priority should preferably be
ablé to be changed and added by the program in the second

connective conveyance unit CC2. It is to be noted that the

25 "board demand signal"” outputted from the second bypass lane



the nounting apparatus group A outputs the "Y-table and |oader with no

board signal" to the first connective conveyance unit N% eg t&f "Y-tabl e
“and |l oader with no board 10 signal" cones fromthe firs pBe290G,e BPA

to the first connection unloading section CCl, neaning a state in which
the production is stopped for the reason that the conponent nounting
apparatus Bl is awaiting the |oading of3ka board, the board is sent to the
first bypass |ane BPA that is 15 outputting the "Y-table and | oader with no
board signal” prior to the "board demand signal” which neans that no

board exists only in the | oaders LAl and Lat. Fig. 11 shows a flowchart of
t he conceeseis dhstpubuédnghepetherenack bherkisr dtessorihect itlee coakegEince 20
unit Ccl. It is determned in step S1 whether or not a conveyance

oper at i ontigosaang i shen.sadwid i embodimenft)r sbf dedardd nedatthatanhebe
conveyance operation can be perforned. Only when the conveyance operation
can be pgrd@rdmedint hend5 speograrbfhays plateedBPBp dt.ep ,S2the eksoutle the
following 6 Oct ober 2006 158 board conveyance operation. Wen the

conveyangg- i KBEPERSdcbsvepPines, uieabi Bg4anhendght ®éwoard | oadi ng
operation by the first connective conveyance unit CClL is stopped at the

ends The 'con-veyanolqlé)pgﬁé’é}{té:ogqangbggnéeno@fontfy@envﬁd'ae_-cﬂr iddnghdf t he
conponent nounting apparatus 1s stopped for sone reasons of, for exanple,
Conponagigﬁ§p‘ in the second connective conveyance unit CC2 1is
checked in accordance with the timing when the second
connective conveyance unit CC2 is not performing the board
conveyance (in other words, the timing 'When the 'boérd
10 detection. sensor DC2 is detecting no board). That is,‘phe
second connective conveyance unit CC2 does not perform the
checking at all during the board conveyance operation, and
the second connective conveyance unit CC2 checks the "board
demand signal' in accordance with the timing when the board
15 conveyance operation in the second connective conveyance
unit CC2 ends. When the board conveyance operation is not
performed, the second connective conveyance unit ce2
consistently checks the "board demand signal”. However,
when two or more "board demand signals" come at the point
20 of time when the "board demand signal"™ is checked, the
boards are successively conveyed to all the lanes that are
outputting the "board demand signal"”, and thereafter, the
"board demand signal" is checked again. It is to be noted

that this operation is performed when the "board unloading

25 awaiting production stop signal" and the "Y-table and



to the conponent feeding unit and mai ntenance. In such a case, the
above-nenti oned determnation is made in order to prevent the board from
bei ng | oaded. 10 Next, it is determined in step S2 whet h&rOeEbab200@here i s

a conveyance route of which the "Y-table and |oader with no board signal”
is on. More specifically, it 1is deterymdpned whether or not the "Y-table and
| oader with no board signal" . has conme fromany one of the first 15
nmounting | ane JA and the second nmounting |ane Ja of the nounting apparatus
group A and the first bypass |ane BPA. Wen there is a conveyance route of

which the "Y table _and | oader with no bpard signal; i-S in e , the
boar ds 2RIV &Y | rfl%tg’p?ag t &3t he cgeosngfg{})a%%e laz% Fou gé fzrl]??%
conformto the conditions of step 2. Subsequently, the programflow returns

to step HEPUYHARDI s, when there is a conveyance route of which the
"Y-table and |oader with no board signal” is_on, the Qfards are_conveyed

to all the conveydite & oieVkthattToMorhd o tife SHFANT o3RG di ng to
the order of priority, and the processes of 6 Qctober 2006 159 step Sl and
step S2 CpnEesREest 88 idg&iGr FRELOIhdhenPaird dmieybvdd NANRRET is no
conveyance route of which the "Y-table and |oader with no board signal” is
on 3 n. ssepleszri@d tabavalettdranibrards 3t sgnsbantiFeriprtast tthédfe€ is a
conveyance route of which the "board demand signal" is on. That is, when
the "Y- tfhldse amdirdtoiaderlane hihoahdatéiesisprsind mounting lanes Jb of

the mounting apparatus group B in a well-balanced manner.
In the case where the aforementioned distributing operation
is not performed, for example, 1if the board is conveyed

10 only té the lane from which the "board demand signal" has
comé iﬁ advénce, ﬁﬁen thetboards'z ére Eo be one-sidedly
unloaded toward either one of the first mounting lane JB
and the second mounting lane Jb, consequently loosing line
balance. |

15 It is alsoc acceptable to input fhe board
unloading stop signal toward the lane to thé control
section of the second connective conveyance unit CC2 while
the procedural change for board model change, the
replenishment of the components in short supply and so on

20 are performed in either the first mounting lane JB or the
second mounting lane Jb so as to prevent the board from
being unloaded from the second connective conveyance unit
CC2 toward the lane where the procedural change is being
performed and perform no check of the output of the "board

25 demand signal” from the lane where the procedural change 1is



IS not outputted, search of the conveyance route of which the "board

demand si gnal "
whet her or not the "board demand signal"” has cone fron1§ﬁyﬁﬁh%r%@0

first nounting |ane JA and the second nounting | ane Ja of nounting
apparatus group A and the first bypaszlgfne BPA. Wen there is no
ena

conveyance route of which the "board

IS on is executed. Mdre 10 specifically, it _is dete&;ined
he

nd 15 signal” is on, the program

flowreturns to step .S1. Wen there is a conveyance route of which the

"board demand signal”™ is on in step S4, the conveyance route that conforns

to the

i nf or matIoTF¥ PSP IRE

conveyed is deleted frominside the nenory 25 MEM 6 COctob 00
Next , || (EURCleter o nédi® 1S SITRAEERER GOITRYENGe Bohboys

. remai ning in the menory MEM When the
conveyamee diRIbEhTRHRt i on registered in step 5is not remaining in the
5 nmenory MEM the programflow returns to step Si. Wien it is determned in

information registered in step 5is

ondi tions. of séep 4 is registered in step S5 as conveyance route

nenory MEM Next, the board is conveyed to the
conveyance route of the hjghest order of priority in,step 56 d t he
conveyance route iTor e&ftatlher}"éﬁt eofot&ﬁi clﬁo?ﬁ% sa?ﬁi%‘ggl%ﬁ

een

, 160
ce'route

st@p S7 that the ZXonveyaREETRENLELERH or fdt i oF? egl BPEFED (WP REH M i s
remaining in the menory MEM it is determined in step S8

10

15

20

25

awaiting signal” comes from the conveyance lanes of the
unloader UB3 cof the first mounting lane JB of the component
mounting apparatus BIII that is adjacent to Vthe third
connective conveyance unit CC3 and located on the downmost-
stream side of the mounting apparatu; grou§ B, the loader
ﬁb3 sf tﬁe second mounting lane Jb éf the‘coﬁponeﬁt mounﬁing

apparatus BIII and the sixth bypass conveyance path BP6 of

the second bypass lane BPB, the mounted board 2d of the

conveyance lane that has outputted the "board unloa@ing
awaiting signal" 1is sent. Therefore, laccording to the
"hoard unloading awaiting signal", selection between the
conveyance routes (8), (9) and (10) is performed, and the
mounted board 2d is conveyed to the reflow device 904.

The "board unloading awaiting signal" of the
first mounting lane JB and the second mounting lane Jb is
outputted when a board exists in the "board standby
position" of the unloaders UB3 and Ub3 of the first
mounting lane JB and the second mounting'lane.Jb.

The "board unloading awaiting signal" of the

second bypass lane BPB is outputted when the board 2 exists



whet her or not there is a conveyance route of which the "Y- 10 table and

| oader with no board signal” is on. Wien there is a.conveyance route of
which the "Y- table and | oader with no board signal" is &nOctober@908s, the
boards are conveyed in step S9 to all the conveyance routes of which the
"Y-table and | oader with no board 15 signal " is on, and the conveyance

route information of the board conveyaffe routes to which the boards have
been conveyed is deleted frominside the nenory MEM Subsequently, the
programflow returns to step S7. Wien there is no conveyance route of which
the 20 "Y-table and | oader with no board signal” is on in step S8, the
progr am it onthet upnsrdo snépagincNexositthesecthd Homnegikid cBHPaFance
unit CC2 |located on the downstream si de of the nmounting apparatus group A
i S requideté panné oadi t hBPAooIEt edhebddmed 2yp% sprictheddPPn the first and
second nounting | anes JA and Ja 6 October 2006 161 of the nounting

appar at us group A wosar c t pd sedanty byfasébokade BPBoeflinhe awahting

apparatus group B and distribute the unnmounted boards 2c that have passed
t hrough dihendig'st arbypassumned FPAhef Hdwer drocowveganppariat usegfouped i nt o
the 5 first and second nounting | anes JB and Jb of the nounting apparatus
or®p Baiignitde €8l eadi ngedrihgedi betiermadntpngot ave. JA Tared bdwrdecond

nounting | ane Ja of the nounting apparatus group Ais not performed for a
long tiRypdiheedmoeitgdReaksdeot@d eidime oadedisandisdeet at an
angle of 180° in the third connective conveyance unit CC3
and thereafter loaded into the reflow device 804.
The boar& distributing operation in consideration
10 of the line balance 'of thg mounting apparatu; group A and
the mounting apparatus group B Qill“be_described ﬁext in
addition to the fundamental rule of the board distribution
function of the connective conveyance units CC.
First of .all, in the first connective conveyance
15 unit CCl1 1located oﬁ the uppermost-stream side of the
mounting apparatus group A, unless board distribution is
performed by grasping the states of production of the first
mounting lane JA and the second mounting lane Ja of the
mounting apparatus group A and the first mounting lane JA
20 and the second mounting lane Ja of the mounting apparatus
group B, the line balance of the electronic component-
mounted board production line is worsened and the

productivity cannot be improved. Therefore, it is required

to perform the distributing operation according to several

25 rules of operation practice.



10 production of the nmounting apparatus group.A stops. If the unnounted
board 2c is not |oaded into the nounting apparatus group B for a | ong
time, the production of the nounting apparatus group B $i Ostobanid086

awai ting the board. Therefore, the second connective conveyance unit CC2
is 15 required to performthe board unoading fromthe nounting apparatus
group A and the board loading into the nounting apparatus group B in
consideration of the situation in which the nounting apparatus groups Ais
awai ting the nmounted board 2d and the situation in which the unmunted 20

board 2c is IoadeclTl_il t?ﬂwg @gnté&&g@p@ﬂatﬁa&pg@ Byr Thensul £ o+

operation practice 0 € Second “connective conveyance unit CC2 is as

foll . Th d L - i f | ecti
bot voon ITRRORVES AHCS FAULEE (AT Cb). Loo8 ( &F AT7) in consi deration of

t he "board demand signal, 6 (xtober 2006 .162 4 he, " haqar I i ng
IR ORVBYANCESTaNE dTBEF oot Boat AoRorge)

awai ting signal” \98§ nc®® per f orms board conveyance.
The conveyance route_can be.changed and added rogr n there
is no boER3ASH e ‘?%ag}é? Eﬁsgf%?ﬂ%gl?grg?nﬁogét ia%lgie I%ﬁeqﬁ%ﬁét%ﬁ
conponent nounting apparatus. Sl locate t he uppernost-str i de of

t he® nour§ nighe aW’&fu@OWBﬁ%gBlBPevﬂ@noghggg F‘%O%ﬁ:plﬁ’@ara&)plaﬁ%ﬁ‘gﬂ%iader

Lbl of the second nounting |lane Jb of the conggnent L%rklltl ng, 10 BRpar at us
Bl | ocatkFad®d heuppErerosHPREFEART SFHECHT tRede © e ‘mounting

apparatus group A and the first bypass conveyance unit BP1
of the first Dbypass lane BPA, Vthe first connective
conveyance unit CCl sends the beard.

10 When two or more "board demand s;_ignals" come at
Ehe éamé time, the boards are coﬁveyed aécording to the
determined ordei of priority.

The "board demand signal”™ is checked while the
first connective conveyance unit CCl is not performing'the

15 board conveyance.

Further, when no board exists in both the loader
Lﬁl of the first mounting lane JA of the component mounting
apparatus AI leccated on the uppermost-stream side o©f the
mounting apparatus group A and the Y-table TAL located on

20 the downstream side of the loader or when no board exists in
both the loader Lal of the second mounting lane Ja of the
component mocunting apparatus AI located on the uppermost-
stream side of the mounting apparatus group A and the Y-
table Tal located on the downstream side of the loader, the

25 "Y-table and loader with no board sighal" is outputted from




nounting apparatus group. B, the "board demand signal” is outputted from
the control unit 1000BlI of the conponent nounting apparatus Bl to the
second connective conveyance wunit CC2 |ocated on the up§5¥3@h¢%$QR5cﬁ t he
| oaders LB1 15 and Lbl. Further, when no board exists in both the |oader
LB1 of the first mounting | ane JB of the conmponent nounting apparatus B

| ocated on the uppernost-stream side oi56he nounting apparatus group B and
the Y-table TBlI |ocated on 20 the downstream side of the | oader or when no
board exists in both the | oader Lbl of the second nounting | ane Jb of the
conponent nounting apparatus Bl |ocated on the uppernost- stream side of

t he nmounthagcappasat uaigr AVPOoRIamd thne YorpaientTolotntin@dappatrhéus
downstream si de of the |oader, the 25 "Y-table and | oader with no board

signal " hs eutpuld efli f§PM:bneteher 200freifitd hentonCCal lumi4td®06BI of
t he conponent nounting apparatus Bl to the second connective conveyance

unit CC2thecabeeroam thgeupst thamiskderef Iitle drendaris. LB1 and Lbl. Wen the
boards exist in both the unloader LA3 of 5 the first nounting |ane JA of

the conponent nmounjhgg @RPareyusapiél hbagat edaerrt hevidownmst -séaeam si de
of the - mounting apparatus group A and the Y-table TA3 |located on the

upssr eang%_@uggl of .4 hes uphoader rerswheanhbethear ds 16ding ik d0idh tdel,
r

unl oade a3 of the second nmounting |ane Ja of 10 the conponent nounting

apparat ug, i 1q | 208Eed 0N n! ifi AOWHD Y rodieaibs! €6 tobR MK Iige
ppar at us grou an
reason that the component mounting apparatus AI is awaiting
the loading of a board, the board is sent to the lane that
is outputting the ;Y—table and loader with no board signal”
10 prior - to the "board demand signal" which means that no
board exists only in the loaders LAl'and Lal.

The "V-table and loader with no board signal" is
also outputted from the first bypass lane BPA. That is,
when no board exists in both the loader LBl of the first

13 mounting lane JB of the component mounting apparatus BI
located on the uppermost-stream side of the mounting
apparatus group B located on the downstream side of the
first bypass lane BPA and the Y-table TBl1 located on the
downstream side of the loader or when no board exists in

20 both the loader Lbl of the second mounting lane Jb of the
component mounting apparatus BI located on the uppermost-
stream side of the mounting apparatus group B and the Y-
table Tbl located on the downstream side cf the loader, the

"Y-table and loader with no board signal" is outputted from

25 the control unit 1000BI ¢f the component mounting apparatus



the Y-table Tai |ocated on the upstream side of the unloader, the "board
unl oadi ng awai ti ng production stop signal” is outputted fromth ontr ol
unit 1000AlIll of the conponent 15 nounting apparatus A||§(&3g%ﬁ%§ ond
connective conveyance unit CC2 |ocated on the downstream side of the
unl oaders LA3 and La3. This neans a sjate in which the production is

stopped in the conponent nounting apparatus Alll since the board unl oading
is not performed. 20 When the board exists in the unl oader LA3 of the
first nounting | ane JA of the conponent nounting apparatus Alll |ocated on

he d - ide of th ' h
boar d o Br £ | KPEnG MG 1a5 B PREYEAERNE MO g | BRE=5a 0P e

conmponent. nounting 25 apparat us, Al Ll Iocat%g%on t he.down t-str si de of
the 6 of;t'tlb%e\lpé‘e'éeamléz%q%o@#iEBEaﬁJBéldgF&s BHupA, Lgﬁe o The et ng
awaiting signal" is outputted fromthe control unit 1000Alll of th

cghé ‘gg:h%o

conponerfONRRAEI g GPPERYROSCAPRE Y & SFP IHRRLLS ﬁ§g§§§ce uni t
CC2 | ocated on the downstream side of the 5 unloaders Lﬁ%> nd a3, The
second COHIREES va&heonsEgaAte Wi thecof 1R e AVRESS tiaﬂﬁi -gb eyahte route
of the routes (4) through (7) of Fig. 16 the board is to be conveyed in
corfsi demeturgni g @hEarbﬁéﬁdqmgﬁﬂuﬁsigﬁﬁﬁ'@%ﬁfﬁrﬁﬂpqﬁ§aéﬁéel§3ﬂmgfoader
with - no board signal” fromthe nounting apparatus group B and the "board
unl oadi rneavabtinig ngi gapparatng tdrOUhodr WP eEEi Fgeawal T tagler it i on

stop signal" .
loader with no board signal” to the first connective

conveyance unit CCl.
When the "Y-table and loader w;th no board
10 signal" comes from the first bypass lane EPA to the first
-conﬁection unldading section CCl, meaning a state in‘th;h
the'production is stopped for the reason that the component
mounting apparatus BI is awaiting the loading of a board,
the board is sent to the first bypass lane BPA that is
15 outputting the "Y-table and loader with no board signai"
prior to the "board demand signal" which means that no
board exists only in the loaders LAl and Lal.

Fig. 11 shows a flowchart of. the concrete

distributing operation of the first connective conveyance
20 unit CCl.

It is determined in step S1 whether or not a
conveyance operation command is on. That is, it is first
determined that the conveyance operatioh can be performed.
Oonly when the conveyance operation can be performed, the

25 program flow proceeds to step S2 to execute the following



fromthe nounting apparatus group A It is to be noted that the board

conveyance is 15 perfornmed with priority given to the cgnveyance route
from which the "Y-table and | oader- with no board signal 6%@*’?’1‘?&006 boar d
unl oadi ng awai ti ng production stop signal"” are outputted. Wen the signals
are outputted fromtwo or nore conveyance routes, the board conveyance is
performed 20 according to the det er i’ or der of ‘priority. Further, when
there are boards 2d | ess than the nunber of boards that can be stocked in
t he second bypass |ane BPB inside the second bypass |ane BPB, i.e., the
fourth through sixth bypass conveyance units BP4 through 25 BP6 of the
second bpgass ¢aree BRB-et hperBdacd -derflieh 6L Tet COAVFTEe 1@ LR ghan" is
outputted fromthe fourth through sixth bypass conveyance units BP4

t hr oughcBRGaofd t e seotndobypamsahang B8PB.eMbr eoviee, hendt hevadimga board
in the board 5 unloading standby position of the third bypass unl oadi ng
sect i onoBBRadaficrheb i tdte bypast IcammeBRA va heohiFegadceuntmiadi A§lawast i ng
signal" is outputted fromthe first bypass |lane BPA. Fig. 12 shows a

f | owchastoppettheatonheetend 10 ditst rébmt e pgnopercaid mrt dn t hemmeadndi s

connective conveyance wunit CC2. It is determned in step 511 whet her or
nos t henoeoawneyaree toReRtivihE apfretite | Sompondhat mbantihg aapparsitus
is stopped for some reasons of, for example, component feed
to the component feeding unit and maintenance. In such a
case, the above-mentioned determination is made in order to
prevent the board from being loaded.

10. . : N?xt, it is detgrmined in step S2 Whether or not
there is a convéyance route of wﬁich the "Y-table and
loader with no board signal" is on. More specifically, it
is determined whether or not the "Y-table and loader with
no board signal". has come from any one of the first

15 mounting lane JA and the second mounting lane Ja of the
mounting apparatus group A and the first bypass lane BPA.

When there is a conveyance route of which the "Y-
table and loader with no bocard signal” 1is on in step 52,
the boards are conveved 1in step S3 to all the conveyance

20 routes that conform to the conditions of step 2.
Subsequently, the program flow returns to step S1. That is,
when there is a conveyance route of which the "Y-table and
loader with no board signal" is on, the boards are conveyed

to all the convevyance routes that conform to the conditions

25 according to the order o¢f priority, and the processes of



determ ned whet her or not the conveyance operation may be 15 perforned.
Only when the conveyance operation may be perforned, thgé&[&agéra ow

proceeds to step S12 to perform the follow ng board con ation.
When the conveyance operation command i s not on, neaning an end, the
board | oadi ng operation by the second nective conveyance 20 unit CC2 is
st opped at the end. The conveyance op ion conmand is not on when the
driving of the conponent nounting apparatus is stopped for sone reasons
of, for exanple, conmponent feed to the conponent feeding unit and

mai nt enance. I n such a case, the above-nentioned 25 determ natio i% made
in ordersie® pFhvemd t HEePo8Rd FHrDnEECCELSEera 2ot 2f66hethg r%*&ﬂe%. Next ,
it is determned in step S12 whether or not there is a conveyance route of
whi ch t menvevaalsdlese and | oader with no board signal” or the "board awaiting
. 5 production stop signal” is on and the "board demand signal” and the
"board unl oadi ng &k i hgesegrd "nar edmtvace KBHEesdci Fhéahl yEhet is
determ ned whet her or not the "Y- table and | oader with no board signal™
and t he "Ybaabde denhricdbsignatitihave boaedf sbgnany é8eosf ibhéam siZ2mount i ng
10 lane JB and the second nounting | ane Jb of the nmounting apparatus group
B. 5and. ifttheisecltkhyness LanesBBB &id whiechieer or moit t hbevrigoaid a&waiting
production stop signal™ and the "board unl oadi ng awaiting signal" have
cone fregnvapunere rfuttdient fitisth mohpt i"ivgdraheleivamhds i ea tBcdisd on.

That is, when the "Y-table and loader with no board signal"
is not outputted, search of the conveyance route of which
the "board demand signal™ is on 1is executed. ‘More
10 specifically, it is determined whether of not the "board
demand signal"vhas come from any one of the first mouﬁting
lane JA and the second mounting lane Ja of mounting
apparatus group A and the first bypass lane BPA. When
there is no conveyance route of which the "board demand
15 signal” is on, the program flow returns to step Sl.
When there is a conveyance route of which the
"moard demand signal” is on in step S4, the conveyance
route that conforms to the conditions of step 4 1is
registered in step S5 as conveyance route information in
20 the memory MEM.
Next, the board is conveyed to the conveyance
route of the highest order of priority in step 56, and the
conveyance route information of the route to which the

board has been conveyed is deleted from inside the memory

25 MEM.



15 nmounting | ane Ja of the nounting apparatus group A and the first bypass

| ane BPA. Wen there is a conveyance route of which the Y- .tabl d
| oader with no board signal" or the "board waiting prodgéW#Bﬁe%fgﬁ?sjgnal"
is on and the "board demand 20 signal" and the "board unl oadi ng awai ting
signal" are both on in step S12, the ﬁg@rds are conveyed in step S13 to
all the conveyance routes that confor o the conditions of step 12
according to the predeterm ned order of priority. Subsequently, the
programflow returns to step 511. 25 Wien there is no conveyance route of
which the "Y 6 Cctober 2006 167 table and | oader with no board signal" or
the "board waiti repEodibt i6ndsteFminahiin | stan add Wt Peoard Befand
signal" and the "board unl oading awaiting signal" are both on in step 512,
it is detlesr ntnedeyanseer@ize whbfhemagionotr e iflepeeds 1@ c®h®ByancESrout e
of which the "board demand signal"” or the "board unl oadi ng awaiting
signal " remainindbie speei fepalrlyy, MEY. | s Weekr #hgedcOREEancer 1oEte he
"board demand signal" has conme fromany one of the first nounting |ane JB
and t he isefmngh thivmt regikaseedb iof shepl® nbsintbhg mgpEring goouphe or the
second bypass | ane. BPB and whether or not the "board unl oadi ng awaiting

si ghal " mdasri€ oM f rite aswogren of Ldkerétustsmbansieg Bane JA and the
second nmounting | ane Ja of the nmounting apparatus group A and the first

bypass | ane BPA. Wishthete is nd=conveyaaceidS sbepe 67 wiihdt t hthe' board
demand signal” or the "board
conveyance route information registered in step 5 is
remaining in the memory MEM, it is determined in step S8
whether or nct thére is a conveyance route of which the "Y-
10 tableiand loader with no poard signal" is on.
| | When theré_is a_conveyénce“route of which the "Y-
table and loader with no board signal™ is on in step S8,
the boards are conveyed in step S9 to all the conveyance
routes of which .the "Y-table and loader with no board
15 signal" is .-on, and the conveyance route information of the
board conveyance routes to which the boards have been
conveyed is deleted from inside the memory MEM.
Subsequently, the program flow returns to step S7.
When there 1s no conveyance routé of which the
20 "Y-table and loader with no board signal" is on in step S8,
the program flow returns to step Sé.
Next, the second connective conveyance unit CC2

lobated on the downstream side of the mounting apparatus

group A is required to unlcoad the mounted boards 2d

[N}
[¥)]

produced in the first and second mounting lanes JA and Ja



unl oading awaiting signal” is on, the programflow returns to step Sli
When there is a conveyance route of which the "board dﬁ§2ﬂ§o@%ﬂﬂﬁ§% or the

"board unl oading awaiting 20 signal” is on in step Sl4, nce
route that confornms to the conditions of step 14 is registered in step S15
as conveyance route information in the menory MEM  Next, the board is
conveyed to the conveyance route of the 'highest order of priority in step
S16, and the 25 conveyance route information of the route to which the 6
Cct ober 2006 168 board has been conveyed is deleted frominside the nenory

MEM Next, it is determned in step S17 h t_t
Youte | R HRE | BAIREGRG: BPEATAL AT AP 14 LT ER AR S TR ENELEE e

When t he conveyance route information registered in_ step 14.1is ott
F emai ni RGN BHG Oferihe, MENCLRE BPBGTATER AU P neTfo e HTe wien
the conveyance route infornation registered in step 14 is remaini in the
nenory MEg ynmouniged cbaprred 2£0 ’qn@g%tbé%)v%l%a%% hEBrSPghottti%eﬁle“{‘g a
conveyance route of which the "Y-table and | oader with no_board signal" or

the "bbamham| b ngPAvALt thg FIOHUCIDRRIDF 4 YndFeUPsfod Dt there

is a conveyance route of which the "Y table and | oader with no board

si §nal " farsthearidoaedonds memindddichgl 2@ t TRg2pfodiict? bntBEo gAY is on

in step S18, the boards are conveyed in step S19 to all the )
apparatus group B. When the unlocading of the first

mounting lane JA and the second mounting lane Ja of the
mounting apparatus group A is not performed for a long time,
fhe mounted boards 2d cannot be unloaded, and the
10 product;on of the mounting apparatus groupiA stops. If the
| A.unmounted boafd 2c 1is not laaded -in£o the moﬁﬁtipg
apparatus group B for a long time, the production of the
mounting apparatus group B stops while awaiting the board.
Therefore, the second connective conveyance unit CC2 1is
15 required to perform the board unloading from the mounting
| apparatus group A and the board loading into the mounting
apparatus group B in consideration of the situation in
which the mounting apparatus groups A 1s awaiting the
mounted board 2d and the situation in which the unmounted
20 board 2c is loaded into the mounting apparatus group B.
The rule of operation practice of the second
connective conveyance unit CC2 is as follows.
The second connective conveyance unit CC2
performs selection between the conveyance routes (4), (5},

25 (6) and (7) in consideration of the "board demand signal™



conveyance routes that conformto the conditions of step 18, and the
conveyance route information of the board conveyance routes to ich the
boards have been conveyed is 20 del'eted frominside the #@%%PREW#ghG
Subsequently, the programflow returns to step 517. Wen there is no
conveyance route of which the "Yﬁtablf% nd | oader with no board signal" or
the "board unloading awaiting productTonh stop signal” is onin step 25
518, the programflow returns to step S16. 6 Cctober 2006 169 Next, the
rul e of operation practice of the third connective conveyance unit CC3 is
as follows, Selection between_the,conve %ﬁgg routes %%g" (9)__and_(10) is

| s

per f or médt%hecbrfi ngPPEthe "HLARE-BRI o 109 awat ¥ 1% t he
unl oader UB3 of the first nounting | ane JB of the nounting apparatus group
B, the CANVRMPICUNRNT #Re BBESAETAOBARFAgGCPRNEYFRH: the conponent
nmounting apparatus BlIl and the conveyance | ane of the sixth bypass
conveyance path BEh®fcemBe¥eR6Rd IONGehRids PG areaBeBI and tatkigfb i ed
board 2d is conveyed.. Wien a plurality of "board unl oading awaiting
si gnal s'thar @rognam-t ed, the board conveyance is performed according to the
determ ned order of priority. The board outputted fromthe second nounting
| adfe 15 Jb of th&@hmpurithere appamat useagdbuprBthe thpakelr akBhnodndihe of
1800 in the third connective conveyance unit CC3 and thereafter | oaded
into thé&ireftl owutdninge Bde JB of the component mounting apparatus.
BI located on the uppermost-stream side of the mounting
apparatus group B or when there is no board in the loader
Lbl of the second'mounting lane Jb of the component mounting
10 apparatus BI located on the uppermost-stream side of the
meunting apparatus group B, thé "board demand signal" is
outputted from the control unit 1000BI of the component
mounting apparatus BI to the second connective conveyance
unit €C2 located .on the upstream side of the loaders LBl
15 and Lbl.
Further, when no board exists in both the loader
1Bl of the first mounting lane JB of the component mounting
apparatus BI located on the uppermost—stream side of the
mounting apparatus group B and the Y-table TBl located on
20 the downstream side of the loader or when no board exists in
both the loader Lbl of the second mounting lane Jb of the
component mounting apparatus BI located on the uppermost-
stream side of the mounting apparatus group B and the Y-

table Tbl located on the downstream side of the locader, the

25 "yY-table and loader with no board signal” is outputted from



When the boards exist in both the unloader LB3 of the first nmounting |ane
JB of the conponent nounting 20 apparatus BlIll |ocated ag)the
a

downnost - stream si de of the nmounting apparatus group B GtpRen2Q08,) ¢ TB3
| ocated on the upstream side of the | oader or when the boards exist on
bot h the unl oader Lb3 of the second nny@%ing | ane Jb of the conponent
nounti ng apparatus Blll | ocated on the wnnost 25 stream side of the
nounting apparatus group B and the Y 6 October 2006 170 table Tb3 | ocated
on the upstream side of the l[oader, the "board unloading awaiting
production stop signal" is__out utted fromthe control _unit 1000BlLIl of the

conponenthe ngRREr aﬁbﬁrépQQBélpﬁtﬁ?%lﬁ?qHQQQP§xﬂﬁﬁﬁﬁ¥%% 2BRIEGHHEe 5
unit CC3 |l ocated on the downstream si de of the unloaders LB3 and Lb3. This
means a Biate ChewREsNchePHBHEITDCPBVEERBEPedlilh (e PNt “Rount i ng
apparatus Blll since the board unloading is not performed. Further, when
t he boartlse havet a¢amadydbeed the $paderaglBy emel ddlber of boards that can
be stocked in the second bypass |ane.BPB and there are boards in the
unl oader LA3 of tWeefithe bhoandsngxliaheidAbeftht Hérec oiplerasRr ModhtPhg
apparatus Alll located on the downnost-stream side of the nounting
appar at ushegr dlifrsk amburbieing t aidree TAR | ozt etheon deupdrenpstreant thge of
the | oader or in the unloader La3 of the second nounting |ane Ja and the
Y-t abl e FaBdaacat edIdD lohe tepstoreathei deowrindste dtomder , sidie bifoathe
unl oading awaiting production stop signal"™ is outputted. This neans
mounting apparatus group A and the Y-table TA3 located on
the upstream side of the unlcader or when the boards exist
in both the unloader La3 of the second mounting lane Ja of
10 the component mounting apparatus AIII = located on .the
downmost-stream side of the mounting apparatus group A and
the Y-table Ta3 located on the upstream side of the unloader,
the "board unloading awaiting production stop signal" is
outputted from the control unit 1000AIITI of the component
15 mounting apparatus AIII to the second connective conveyance
unit CC2 1located on the downstream side of the unloaders
IA3 and La3. This means a state in which the production is
stopped in the component mounting apparatus AIII since the
board unloading is not performed.
20 When the board exists in the unloader LA3 of the
first mounting lane JA of the component mounting apparatus
AIII located on the downmost-stream side of the mounting
apparatus group A or when the board eXists in the unloader

l1a3 of the second mounting lane Ja of the component mounting

25 apparatus AIIT located on the downmost-stream side of the



a state in which the production is stopped in the conponent 20 nounti ng
apparatus Alll since the board unloading is not perforned. Fig. 13 shows a
flowmchart of the concrete distributing operation of t he Bt @rtoer dRAGCt i ve
conveyance unit CC3. 25 It is determined in step S21 whether or not the 6
Cct ober 2006 171 conveyance operation command is on. That is, it is first
det erm ned whet her or not the conveyan%@4operation may be perfornmed. Only
when the conveyance operation may be perforned, the program fl ow proceeds
to step S22 to perform5 the foll ow ng board conveyance operation. Wen the

conveyance operation conmand is not on, meaning an end, the board |oading
oper at i anolyt ithe BppedatEsnegtowR Bonvidianceoagdi tUaeRd NG G9Fed AT t he
end. The conveyance operation commuand is not on when the driving of the
conponensidfatbunsi ngtappaedt feam hoppedtieol yodE AOMBHSI bfoff bhe
exanpl e, conmponent feed to the conponent feedingJunit and maintenance. In
such a cesgpohdet ahouetivgt iagped-atist Skbi hatPolfihies serfmd ncengerti®epr event
the board from being |oaded. 15 Next, it is determned in step S22 whet her
or not ¢herevisce eanveyAEelsoatedobnwiiheh ddensboasd sikdsadbhgth@waiting
production stop signal™ is on. Mire specifically, it is determ ned whether
or ot thershesare umBoadinga3awai ting production stop signal” has cone from

the first ‘
The second connective conveyance unit Ccc2

determines tb which conveyance route of the routes (4)
through (7) of Fig. 16 the board is to be conveyed in
consideration of-the "hoard demand signal" and the "Y-table

10 and - loader with ' no board signal” from the mounting
apparatus group B and the "board unioading awaiting signal”

and the "board unloading awaiting production stop signalf

from the mounting apparatus group A.

It is to be noted that the board conveyance 1is

15 performed with priofity given to the conveyance route f;om
which the "Y-table and loader with no board signal'lr and the
"mwoard unloading awaiting production stop signal"” are
outputted. When the signals are outputted from two or more
conveyance routes, the board conveyance is performed

20 according to the determined crder of priority.

Further, when there are boards 2d less than the
number of boards that can be stocked in the second bypass
léne BPR inside the second bypass lane BPB, i.e., the
fourth through sixth bypass conveyance units BP4 through

25 BP6 of the second bypass lane BPB, the "bcard demand



20 nounting | ane JB of the conponent nounting apparatus Blll |ocated on

t he downnost-stream side of the nounting apparatus group B or the second
mounting | ane Jb of the conponent nounting apparatus Bl B10¢tebsar €806 t he
downnost - stream side of the nmounting apparatus group B or the second 25
bypass | ane BPB. 6 Cctober 2006 172 When there is a conveyance route of

whi ch the "board unl oading awaiting p%@%uction stop signal” is onin step
522, the boards are conveyed in step S23 to all the conveyance routes that
conformto the conditions of step 22 5 according to the predeterm ned
order of priority. Wien there is no conveyance route of which the "board
unl oadi ngigval Y i ng pwihictieh srop $ignafouskh ofhiraugdy eplebly bypags
determned in step S24 whether or not there is a conveyance route of which
t he "boatshwey@ade ngnifsalkid ity @iqmaBP6i efoftheTlsacansy Reass héarBoard
unl oading awaiting production stop signal"™ is not outputted, search of
the convegmnce route of which the "board unloading awaiting signal"™ is on
is executed. Wien there is no conveyance route of which the "board

unl oadi ng awai ti ngudbesirgpal "whenortharet ég 524,bddred priggr &ivef | boax¥@t ur ns
to step 521. Wien there is a conveyance route of which the "board

unlpadi RG, @Ed iAR0 sSi0RR)y HSs0BibA sifeptha4d tiihel bepeepancelsadiregt hat
conforms to the ctonditions of step 24 20 is registered in step S25 as
conveyance-#{uf € gp¥ orgrt ik  first bypass lane BPA, the "board
unloading awaiting signal"” 1s outputted frpm the first
bypass lane BPA.
Fig. 12 shows a flowchart of the concrete
10 distributing operation of the seccnd conﬁective conveyance
unit CC2. |
It is determined in step S$11 whether or not the
conveyance operation command is on. That is, it is first
determined whether or not the conveyance operation may be
15 performed. Only when thg conveyance operation may'-be
performed, the program flow proceeds to step S12 to perform
the following board conveyance operation. When the
conveyance operation command is not on, meaning an end, the
board loading operation by the second connective conveyance
20 unit CC2 is stopped at the end. The conveyance operation
command is not on when the driving of the component

mounting apparatus is stopped for some reasons of, for

example, component feed to the component feeding unit and

maintenance. In such a case, the above-mentioned

25 determination is made in order to prevent the board Zfrom



in the nmenory MEM Next, the board is conveyed to the conveyance route of
the highest order of priority in step 526, and the conveyance route

i nformation of the route to which the 25 board has been - §oQotopefs 2086del et ed
frominside the nmenory 6 October 2006 173 MEM Next, it is determned in
step S27 whether or not the conveyance route information registered in
step 24 is existing in the menory MEM@%hen the conveyance route 5
information registered in step 24 is not existing in the nenory MEM the
programflow returns to step 521. Wien the conveyance route information
registered in step 24 is existing in the nenory MEM it is determned in
step S2&eiref hesadednot there is a conveyance route of 10 which the "board
unl oadi ng awai ti ng production stop signal” 1is. on. Wen there is no route
of which the "boarMextpl dadisgdaneirtiingdpricodudtemrs k2 ophetlydal ©ri 8odn in
step 528, the programflow returns to step S26. Wen there is a conveyance
route oftpduch itshea 18onibegadcen! padtag aaiwtiingh prtaduct ¥ohabiep &hgnal " is
on in step 528, the boards are conveyed in step S29 to all the conveyance

routes of,aMuch hen " bgar dbyatraadisignanai tiorg tpreodutddaond stapastinal * is
on, and the conveyance route information of the board conveyance routes to

which thg 20, hoardss heyesbggal conveyadang deleet e drdrddmsidies 1dwahtnory
MEM Subsequently, the programflow returns to step 527..
and the "board unloading awaiting signal" are both on.
More specifically, it is determined whether or not the "Y-
table and loader ‘with no board signal" and the "board
demand signal” héve come from any one of the first mounting
10 lane JB and'the_Second_mounting lane.Jb pf the mounting
apparatus group B and. the sécoﬁd bypass lane FBPB and
whether or not the "board awaiting production stop signal"
and the "board unloading awaiting signal” have come from
any one of the. first mounting lane JA and the second
15 mounting lane Ja of the mounting apparatus group A and the
first bypass lane BPA.

When there is a conveyance route of which the "Y-
table and loader with no board signal" or the "board
waiting production stop signal" is on and the "board demand

20 signal"” and the "board unloading awaiting signal" are both
on in step S12, the boards are conveyed in step S13 to all
the conveyance routes that conform to the conditicons of
step 12 according to the predetermined order of priority.
Subsequently, the program flow returns to step S11.

25 When there is no conveyance route of which the "Y-



It is also possible to performa board conveyance operation such that -t he

el ectroni ¢ conponent nounti ng
the tinme of

appar at us where troubl es have occurred at
25 el ectroni c conponent nounting appar atus t6& Oataberi2006ypassed

6 October 2006 174 by using the first through third connective conveyance
units CA through CC3 and the first and _second bypass | anes BPA and
As descri bed above, according to the cbﬁﬁonent 5 nounting system of

second enbodi nent,
conveyance unit CC as

r equest

from each conponent nounting apparatus and each bypass_ | ane

BPB.
t he

by operating each bypass |ane BP and each connective
descri bed above in response to the board conveyance

BP,

t he unnotabbe baadd Readen bdtdonveyedosrdeisdgned "di §tri bated "PREEC he

opti mum conveyance | ane fromthe

t he vi ewpoi nt of production efficiency, allowng the boards to be c
i ntegraldygnald and coeyeyarmre lwnoadngnapaiticyg &ignsl "pezxforhphl the
board distribution in consideration of the states of operation of
el ectrondt pacEceNPLORENt tNMOENtHengrappacatins et dm e whnlhng T ngr appar at us
group A and the nounting apparatus group B, stop in the board await
Stad e Cathdee r 8% rai Neshddyan@d FotaIMpiEN wakdh elteet r bindardongemand
nounting apparatus. In order to performboard distribution in

consi dergtdpm of orherhboansd Genendl shanaly’ avgithes” kaymkl" is on.

10

15

20

25

More specifically, it is determined whether or not the

vi ewpoi nt of production efficiency, and

t he nountaiit boar droddctannbetopl saged If'r da tdre aspl i then ‘Corwegadedandne from
onveyed

t he

I ng

"board demand signal" has come from any one of the first

mounting lane JB and the second mounting lane Jb of the
mopntipg apparatus group B or Fhe sgcon@ bypass lane BPB
and whether ér not the "board unlocading awaiting signal"
has come from any one of the first mounting lane JA and the
second mounting lane Ja of the mounting apparatus group A
and the first bypass lane BPA. When there islno conveyance
route of which the "board deﬁand signal” or the "boérd

unloading awaiting signal” is on, the program flow returns

to step S11.

When there is a conveyance -route of which the
"voard demand signal" or the "board unloading awalting
signal” is on in step 514, the conveyance route that
conforms to the conditions of step 14 1s registered in step
515 as conveyance route information in the memory MEM.

Next, the board is conveyed to the conveyance
route of the highest order of priority in step S16, and the

conveyance route information of the route to which the



unl oadi ng awai ting signal” fromeach el ectronic conponent nounting
apparatus and to achieve the |ine balance of the 25 electronic

conponent - nount ed board production |ine,
the board distribution also in consideration of

wi th no
signal ",

by 6 October 20@OctotEr26060r mi ng
the "Y-tabl e and | oader

board signal" and the "board f@éoading awai ti ng production stop

the optimm board conveyance

5 of production efficiency. As shown in Fig. 18, it is acceptable to

arrange
si de of

a defective board unl oading section BD on, for exanple, the
t he second connective conveyance unjt

cC2, . '
boar d i scg@Rdr heEd AT ngPRFRYAD éémﬁﬁﬁﬁﬁeqn{ﬁﬁmnénggg¥ht' h RPHE

conponent nounting apparatus of the nmounting apparatus group A, to unload

the defMeMive board into the defective board unl oadi ng section

t urni ng

t he second connective conveyance unit CC2 at. an angle of 90

BD by

n be achi eved fromthe vi ewpoi nt

front

en a defective

degrees instead ofNeshveytngstdetdshdaridy dn15tseasd t ot @ovwpst RREm si de

of the second connecti ve

pass t hridughcohiteyarcendctieneit fyomabhody Z86d stgiredcGx: steps Il sbs

acceptable to arrange a simlar defective board unl oadi ng

conveyance unit CC2 when the board is nade to

section BD on,

f ors5 examEma idieg f nanttisé decobryheMEMi r d PRerolbect torveganepameeulimi t CC3

and unl oad the defective

board generated during the conponent nounting

oper at i om fdrmd theogopponenerevunn r-eppadatiss roft t hemabubhgng rappe at us
group B.

10

15

20

25

memory MEM, the program flow returns to step S1l.

When the conveyance route information registered
in step 14 is reﬁaining in the memory MEM, it is determined
in étep §18 whether or not there is a conveyance route of
which the "Y—tablé,and loader Qitﬁ no board signai" or the
"moard unloading awaiting production stop signal” is on.

When there‘is a conveyance route cf which the "Y-
table and loader with no board signal" or the "board
unloading'awaitingAproduction stop signal” is on in step
SlB,l the boards are conveyed in step 519 teo all the
conveyance routes that conform to the conditions of step 18,
and the conveyance route information of the Dboard
conveyance routes to which the boards have been conveyed is
deleted from inside the memory MEM. Subsequently, the
program flow returns to step Sl7.

When there is no conveyance route of which the
"yY-table and loader with no board signal" or the "board
unloading awaiting production stop signal"” is on in step

$18, the program flow returns teo step S16.



The constitution of the aforenentioned production 25 line is one exanple,
and all the conponent nounting 6 COctober 2006 176 apparatuses are not
required to be provided with the front- side mounting unif Ogtaberz906
rear-side mounting unit. The present invention can also be applied to a
production line in which conponent nnggéing appar at uses each bei ng
conposed 5 of one nounting unit and a bypass | ane are joined together, a
production line in which a conponent nounting apparatus provided with a
front-side nmounting unit, a rear-side nounting unit and a bypass |ane and

a conponent nounting apparatus conposed of one _nounting unjii_apd.a . bypass
lane 10 are ni xedNe®E: t el?Ri? ﬁbr88@5F?lpﬁepﬁ@é&ﬂ‘%%ﬁ%gygﬁgegg%ggction

can be properly changed according to _the specifications of the production

Iine.'ﬂﬂpnnmm%yﬁﬁc@O@Vﬁééﬂ?@nuﬁ&$ 6&3eifeded @™ only in one way but

al so diverged partway into a 15 plurality of ways or gartia y rg ersed.
m

Mor eover, each byp3skettien i behbeeni mlte FAVIHEICDNECEFFENg y
between the front-side nounting unit and the rear-side nounting unit and
is all oweditdlbe osr pegddmaissl e26CobELow the thént "BPEAEINDURIPRGRMAi t or
the 20 rear-side nounting unit or arranged on the front side of the
frént - Siaden inmimg | ngigmal” or facmangbd onnihadesar US3de oHf Bhee rEEFSsi de
nmounting unit. Each bypass lane is only required to be roughly parallel to
the firsiouftird nganeonykyaticetlpat mounténg tappdrasusnwhnumgBland@and t he
unloader TUb3 of the second mounting lane Jb of the
component mounting apparatus BIII and the conveyance lane
of the sixth bypass conveyance path BP6 of the 'second
10 bypass lane BPB, and the mounted board zd is conveyed..

Whén a plurality of "board unloading awaiting
signals" are outputted, the board conveyance is performed
according to the determined order of priority.

The board outputted from the second mounting lane

15 Jp of the mounting apparatus group B is turned at an angle
of 180° in the third connective conveyance unit CC3 and
thereafter loaded into the reflow device 3904.
When the boards exist in both the unlocader LB3 of
the first mounting lane JB of the component mounting
20 apparatus BIII located on the downmost-stream side of the
mounting apparatus group B and the Y-table TB3 located on
the upstream side of the loader or when the boards exist on
both the unloader Lb3 of the second mbunting lane Jb of the

component mounting apparatus BIII located on the downmost-

25 stream side of the mounting apparatus group B and the Y-



25 second nmounti ng conveyance path, i.e., the second nounting 6 Cctober

2006 177 | ane and i ndependent of the first nounting conveyance path
the second. nmounting conveyance path. By properly conbi nithgctaher2086t r ary
enbodi nents of the aforenenti oned various enbodi nents, the effects owned

by 5 the respective enbodi nents can be

and

roduced. According to the present

i nvention, in one conponent nounting %Bgaratus, t he conponent nounti ng

wor k

ar ea.

In each of the first conponent

area of the board is divided into the two parts of the first
conmponent nounting work area and the second conponent 10 nounting work
mounting work area and the second

conmponentalbainTh g lwoek edarea, thie @ sireamn deimdeht INepekddffed ThE
| oadi ng of the boards by the first |oader and the second | oader, the
posi ti onfingaatd holdadgngf tahwaifdardls pyodwetiphst SERPp| ackeg®dt - posftion

determ ni ng conveyance unit and the

conveyangetpint ted t Aeoms umd ycoht cohpunefit s AH0BREL f pEsttendce@penant
conponent feeding devices, the suction, holding and novenent of
conponenhsudyitdeadpssatasd BIgdond pilee eppht dheadg\e atiare2coreeygancéon of

conponents by the first and second

opes at i qps; ©f cthe 10keardds by the fddwistandamsesdad: pbhcehentupbsidéos

determ ni ng conveyance units, the first unl oader and the second unl oader.
More conggetgly . rdde bpard msahsadedtapboiRSwhielf ithed prehorteidn nosint i ng

work area by the first |oader

10

15

20

25

stopped in the component mounting apparatus BIIL since the
board unloading is not performed.

Furthér, when the Dboards have already been
staﬁding by the number qf boards that can be stocked in the
second bypass lané_BPB and thefe afe boards in the unloader
LA3 of the first mounting lane JA of the component mounting
apparatus AIII located on the downmost-stream side bf the
nounting apparatus group A and the Y-table TA3 located on
the upstream side éf the loader or in the unloader La3 of
the second mounting lane Ja and the Y-table Ta3 located on
the upstream side of the loader, . the "poard unloading
awaiting production stop signal"” is outputted. This means
a state in which the production is stopped in the component
mounting apparatus AIII since the board unloading 1is not
performed.

Fig. 13 shows a flowchart of the concrete
distributing operation of the third connective conveyance

unit CC3.

It is determined in step S$S21 whether or not the

second pl acenent - position determ ning

recognition devices and the unl oading



6 October 2006 - 178 in the first conponent nounting work area. The board
Is positioned and held by the first placenent-position determ ning

conveyance unit for the nmounting operation in
that is a portion located 5 closest to the conponent feeding unit arranged
board conveyance direction in_the first conponent nounting work

al ong the
frequently used as one

area and cl osest to the canera to be uéaélly nost

exanple of the first conponent - recognition device, i.e., the
t wo- di nensi onal canera. 10 Subsequently, a conponent from -the conponent
feeding unit is sucked and held by driving the first placenent head,

recogni zednggyeneet \apak 3kl oparnendeis & t hERahf tér bt adéd ¥ sthe
board. After repeating this and after ending the nounting operation in the

first nodatengioeit whetthas dpandti Shml codedysrnem ORedglyisan may be

pl acenent - posi ti on

second

second pl acenent - position

Cct ober

10

15

20

25

2006
beoard loading operation.by the third connective conveyance

unit CC3 is stopped at the end. The conveyance ocperation

command is not on when the driving of the coﬁponent

nounting apparatus is stopped for some reasons of, for -

example, component feed to the component feeding unit and

maintenance. In such a case, the above-mentioned
determination is made in order to prevent the board from
being loaded.

Next, it is determined in step 522 whether orAnot
there is a convevance route of which the "board unloading
awaiting production stop signal" is on. More specifically,
it is determined whether or not the "board unloading
awaiting production stop signal” has come from the first
mounting lane JB of the component mounting apparatus BIII
located on the downmost-stream side of the mounting
apparatus group B or the second mounting lane Jb of the
component mounting apparatus BIII loéated on the downmost-

stream side of the mounting apparatus group B or the second

bypass lane BPB.

the first GOatobes@006osi-ti on

determ ni ng conveyance unit to the first unl oadi ng and
further pakfadmddout ofnine wharst thenpooave yanns i vpawartiiorar &@sbybehe
first unloading 1C. On the other hand, concurrently with the nounting
oper at i operfothedfi the Peogmant iflgwunirtccddis boarskeées $22ded pardorhe
conponent nounting work area by the second | oader in the second
conponenth&ouAblLigwidigk aeacd Theohweyshes pperbidoed and Wiedn byhé&he
determ ni ng conveyance unit for the nounting

oper at i ogohegntbeopeeandonl aepnaAd Aesindtonr, hajedrsiey pat t énd, | bcat ed 6



179 closest to the conponent feeding unit arranged al ong the board
conveyance direction in the second conponent nounting work area and
closest to the canera to be usually nost frequently used Qctahes 2008npl e of

t he second conponent 5 recognition device, i.e., the two-dinensional

canera. Subsequently, a conponent frognybhe conponent feeding unit is
sucked and held by driving the second placenent head, recognized by the

t wo- di nensi onal camera and thereafter placed on the board. After repeating
this and after ending 10 the nounting operation in the second nounting

unit, the board ig, unl oggl%erd?f rj_?m ghecér%geo%”%r@é AGRTRIL - 895%1{1%2? Ebesaded

det er m ni ng conveyansg uni o] e secon oading and” “fur

out of the second.conponent untin rk. . area by the segond unloading. 15
he 't et nURHESPRRGT A0 e eI ShRb: £ 15Ra poss 4P ogth ng.

t he conponent | ding, fhe .conponent recogni.tio th onpone acenent
and t he 5%%%{5B§nld&%?néoéﬁﬂsbérﬁbr?%ﬁﬂ%ﬁe nd&p tgggof‘%n%fiaﬁb?her in
the respective optimum states, and the 20 productiyity can he further

i npr ovedconYAYanse hABKEE thet coafpsmedt MmtGaR‘E $n°§d§5ﬁ8e9§n
concurrently performng the conponent nounting operatjons in the

pl Ut al i t3cFrerpohenthrobReARgewBiResr e4der K BHHF Liobt ai ned after the
conponent nounting can be unloaded 25 wi thout awaiting the end of the other
conponent nounti ng¥Belcitdisae 2bPenolggenveyance route of which the

"board unlecading awaiting production stop signal" is on in
step 522, it is determined in step 524 whether or not there
is a conveyance route of which the "board unloading
10 awéiting signal”™ is on. That is,. when the "board unloading
awaiting production stop signéi"';s nét outpﬁtteﬁ, SEarcﬁ
of the conveyance route of which the "board unloading
awaiting signal" is on 1is executed. When there 1is rno
conveyance route of which the "boérd unloading awaiting

15 signal" is on in step 524, the program-flow returns to step

521.

When there 1is a conveyance route of which the

"board unloading awaiting signal" is on in step S24, the

conveyance route that conforms to the conditions of step 24

20 is registered in step S25 as conveyance route information
in the memory MEM.

Next, the board is conveyed to the conveyance

-route of the highest order of priority in step S26, and the

conveyance route information of the route to which the

25 board has been conveyed is deleted from inside the memory



operation or the board unloading, and the areal productivity can be
further inproved. Mreover, the distances between the board positioned and
held in each conponent nounting work area, the conponentt Petahieng00Rit 5
and the two-di nensional canera that is usually nost frequently used can be
remar kably shortened in conparison mﬁéy the case where the board is held
In the board conveyance path in the c n%er portion of the conponent
nounting work area as in the conventional case. This 10 enabl es the
reduction in the mounting time and the inprovenment of productivity.
Moreover, in regard to the placenent position in each placenent-position
deterniHWﬂ@-conveyance unit, with reference to the conponent feeding unit
and the support 15 rail portion | ocated closest to t?e camera to be usually
most frequently usB8Xhs bheléxQ@tEemdnethdicihfdhein’ WRREOYRT t PHnRBEVI ce,
or, for exanple, the two-dinensional caneras of the pair of su fort rai
portionstiv® eaeHeypngcemitHosNtpsHagerRr rﬁ%%ﬁg‘:%‘iﬁﬁe*}/’&néée@n@o, t#e ot her
20 support rail portion is noved close to or apart fromthe one support
rai|l poradiosting drdetheo memerwi MEM-he BBwm tdiezecopHeYaBREoNEMECuct i on,
hol di ng and recognition by the two-dinensional canmera in each conponent

f eddi ng infidrreaeioperktgistdraldvais séer tdfe posinatorexhs thedshsr tEse

di stance, 25 not depending on the size of the circuit board. Therefore, 6
Cct ober 2G5y MMt heheli stagremof lowveatnrnef teacltep &@dent head, i.e.,

t he
When the conveyance route information registered

in -step 24 is existing in the memory MEM, it is determined
in step 528 whether or not there is a conveyance route of
10 wh;ch the "board unloading awaiting pro&uction stop signal”
| is. on. . Whén Ehere is no route of which the "board
unloading awaiting production stop signal" is on in step
528, the program flow returns to step S5S26.
When there 1is a conveyance route of which the
15 | "board unloading awaiting production stop signal" is on in
step $28, the boards are conveyed in step S$29 to all the
conveyance routes of which the "board unlocading awaiting
production stop signal" is on, and the conveyance route
information of the board conveyance routes to which the
20 boards have been conveyed is deleted from inside the memory
MEM. Subsequently, the program flow returns to step S27.
It is also possible to perform a board conveyance
operation such that the electronic component mounting
apparatus where troubles have occurred at the time of

25 electronic component mounting apparatus trouble is bypassed



positions of the three operations of conponent suction, recognition and

pl acenent are linked in the shortest distance, by which the nounting-
process tinme can be reduced . 5 and the production effi ciGe@ctobeni2006
increased. In particular, conventionally in the case where the conponent
mounting is performed on a board in theyicinity of the board conveyance
position, the distances between the positions of the three operations of
conponent suction, 10 recognition and placenent have been el ongated and the
nmounting process tine has been increased in the case of snmall boards.

Accordiggfto t.he prgsen%i%ggodﬁgP$§qhev ii% é$§h&@§§v8fc§§§$éygﬂééds or

|l arge b d&3 e 585 ds1aPs pos oned and nounted 1n the positions where

t he di stances 15 between t posi.t [ons he t hr rap | nponent
suct i on, W dcbdriti %ﬂﬁhp$§%eﬁ%ﬂt£%3c5%%séhgpﬁb %ﬁggfégé#ggfhggﬁégnting
process tinme can be remarkably reduced. In particular, in each conponent

nnuntinéEWbﬁPQMQ§§°the conponent feeding unit is arranged along the end
edge in 20 the board conveyance direction of the conmpopent nountin wor k
area. Therefore, \HendeFEIABEGyrAr?EH dAATHF IT affangRl O TNt er
side in the conveyance direction of each conponent nounting work area and
t hé boameUsItaeemsMStesb N i Bt | FPRR% PIRREHEREE polYt PBRTAE S
conveyance 25 unit is also arranged on the center side in the conveyance 6

Oct ober b3peGs 182ndi BEctanth BRCRaERTEGRIGHENt CRBURYRRGS WO K tar BS, dthe

di stances between the positions of the three operations of
described above in response to the board conveyance request

from each component mounting apparatus and each bypass lane
BP, the unmounted board 2c can be conveyed by being

10 diétfibuted into the optimum conveyance lane from the
.viéwpoin£ of production efficiéncy, aéd the mouﬁtedmboar&
2d can be unloaded from the optimum conveyance lane from
the viewpoint of production efficiency, allowing the boards
to be conveyed integrally into one conveyance lane. |

15 In particular, by bperforming the board
distribution in consideration of the states of operation of
the electronic each component mounting apparatuses in the
mounting apparatus group A and the mounting apparatus group
B, stop in the board awaiting state can be restrained to a

20 ninimum in each electronic component mounting apparatus.

In order to perform board distribution in
consideration of the "board demand signal" and the "board
unloading awaiting signal" from each electronic component
mounting apparatus and to achieve the line balance of the

25 electronic component-mounted board production line, by



't he conmponent suction, recognition and placenent becone shorter, and
therefore, the nmounting process tinme can be 5 further inproved. Nbreover
by dividi ng one conponent nmounting work area into two pdi€hﬁ0hﬁm@0@55tance
of nmovement of the placenent head is reduced to allow the nounting
process time to be inproved. For exanpl & in the. nmounting apparatus of

t he present enbodi nent, the tinme for u%tlng 10 one conponent can be
reduced. to one-half that of the conventional case, and the nounting.
process tinme can be remarkably inproved. Nbreover since two boards are

arranged oppositely as a pair e nt nDuntl rk _area | 15
one conpﬁﬁéﬁﬁrﬁéﬂﬁtﬁﬁ@ Qﬂﬁﬁﬂ%ﬁ%ﬁ?rgﬁﬁtﬁﬁ nfi ﬁ@ éﬁn?ﬁﬁéﬁ@DBEFlﬁﬁlt ar ea

can be inproved in conparison with the case ne board
arrangedth%bré%v%¢bl%yEﬁﬁhcépﬁgﬁﬁlywbéPfo?%l&f% déﬁﬁﬁn ﬁblng in

the first nounting unit and the 20 conpgnent nounting in thi sec%g
mount i ng"ooard thelredhaRTngRepEE BRI oNPEARUBELRRS f BERRI Fro¥R2e{ i citBRt |y,

and the nounting process tine can be inproved. Mreover, the first
pl acenentphimdn dbpaeddeehveyasbret kanf bestadid@wachd aam tthhdvi AEPe&BEnd
pl acement head 25 drive device of the second nounting unit have their
dri¥i ng &t Gotodect 2606e££88ianeys t hat do not overl ap each other.
Therefore, the nounting operation in each nounting unit can be freely set
wi t hout consi derathgnshowntire Rigual8i nterisrzoceptibbote arrange a
défective board unloading section BD on, fbr e#ample, the
front side-of the second connective conveyance unit CC2,
and, when a defective board 1is generated during the
10 component mounting operation in the icomponent mounting
apparatué ofuthe.mounting apparatus group A, to unlocad the
defective board into the defective board unloading section
BD by turning the second connective conveyance unit CC2Z at
an angle of 90 degrees instead of conveying the defective
15. board to the downstream side of the second connective
convevance unit CC2 when the board is made to pass through
the second connective conveyance unit CC2. It is also
acceptable to arrange a similar defective board unloading
section BD on, for example, the front side of the third
20 connective conveyance unit CC3 and unload the defective
board generated during the component mounting operation in
the component mounting apparatus of the mounting apparatus
group B.

The constitution of the aforementicned production

25 line is one example, and all the component mounting




the drive devices. 5 Although the present invention has been fully
described in connection with the preferred enbodi nents thereof with
reference to the acconpanying drawings, it is to be not &Octabere@bbous
changes and nodifications are apparent to those skilled in the art. Such
changes and 10 nodifications are to bq,y derstood as included within the
scope of the present invention as defined by the appended clains unless

t hey depart therefrom 6 October 2006 184 CLAIMS 1. A conponent nounting
apparatus conprising: a first nounting unit (101), which is arranged in a
first conponent nounting work area (201) out of , the first comone t

) - t
mount | nGRRGHE TAISES (TR )N I 23U 5EeEn8Oc BFpSFETE I8Guiti Ty WaF kTAPRE (202)
that are two parts obtained by dividing a ponponent_nnunting wor k area
(200) arsdGgo MmEENbYRE| AP idacHndt ke BBRE-S1EL hEPYRE AT st hbar d %%) on
whi ch a conponent is to be nounted in a first gre-placenent,stand%g .
posi ti opreEREAl, invdntsiorp| caenBhEop&s taRIl Y9B) Lo afd PFGYycstion lin
post - pl acement standby position (FC) that are |ocated along a first
conveyanae whtdh | oiptndnte foeRtingoprppasatuABENEREY RO Gree?2®ed and
places a conponent that is fed froma first conponent feeding device (8),
hebd byo#& foinfes tmapiracienentniteahd 43, byndssr devgniazed Jwined i Fege ttogni ti on
device (9) on the ' ‘
a production line in which a component mounting apparatus
provided with a front-side mounting unit, a rear-side
mounting unit and a bypass lane and a component mounting
apparatus composed of one mounting unit and a bypass lane
- 10 are mixed, or the like.

Moreover, the board conveyance direction can be
properly changed according to the specifications of the
production line. The conveyance direction may be extended
not only in one way but also diverged partway inte =2

13 plurality of ways or partially reversed.

Moreover, each bypass lane is not limited to the
one arranged midway between the front-side mounting unit
and the rear-side mounting unit and is allowed to be
arranged above or below the front-side mounting unit or the

20 rear-side mounting unit or arranged on the front side of
the front-side mounting unit or arranged on the rear side
of the rear-side mounting unit. Each bypass lane is only

| required to be roughly parallel to the first mounting

conveyance path, i.e., the first mounting lane and the

25 second mounting conveyance path, i.e., the second mounting



first board (2a) located in the first placenent position (FB) on basis of
a recognition result of the first recognition device (9) by the first

pl acement "head (4); a second nmounting unit (102), which 6 Octohes2986 in

t he second conponent nounting work area (202), able to hold a second board

(2b) on which a conponent is to be oy ed in a second pre-p
standby position (SA), a second placenent position (SB), and

| acement
a second

post - pl acenment standby position (SC) that are |ocated along a second
conveyance path different fromand in parallel to the first conveyance

path inside the second conponept unting work area éz 2
conponent2R@afnfls IPEEPENGRTE s oﬁgg %&ﬁﬁgn&ﬁpqﬁﬁﬂﬁn O%ZVY%e
a second 6 Cctober 2006 185 placenent head ( , and recogn
second 2®@oHhEt FORCABVIEBLELSF SR oMt Bbard (2b) Toc

second pl acenent position (SB) on _basis of a recognition res

od Bhases 3

zed by a
ated in the
ul t _of _the

. ec | |
second recogniti OBY deRoRer L YOFOmRARLIRI bl B&sATRERERY ¥nEBCAAHTERSEE) © Tuhi ch

is arranged between the first conveyance path and the _second
pat h, forheasSirepertisranadroaghoas berapedinents; sthetesigrest e

nveyance

Ungg PHe

nounting operation in the first nounting unit (101) and the second
nmount i ng-thainidsgeldi2)ve embodiments can be produced.

10

15

20

25

According to the present invention, in one
component mounting apparatus, the component mounting work
area of the board is divided into the two parts of the first

component mounting work area and the second component
mounting work area. In each of fhe first component
mountingbwofk a?ea and the seeond éomﬁonent‘mounting work
area, there are independently performed the loading of the
boards by the first loader and the second loader, the
positioning and holding of the boards by the first
placement-position determining conveyance wunit and the
second placement-position determining conveyance unit, the
supply of components by the first and second component
feeding devices, the suctﬁon, holding and movement of -
components by the first and second placement heads, the
recognition of components by the first and second
recognition devices and the unlcading operations of the
boards by the first and second placement-position
determining conveyance units, the first unloader and the

second unloader. More concretely, the board is loaded into

the first component mounting work area by the first loader



2. A conponent nounting apparatus as clainmed in claim1, wherein the
bypass conveyance unit (30) is conprised of an upper bypass conéséance

unit and | ower bypass conveyance unit arranged bel ow t h& Gpleber BDBGss
conveyance unit. 3. A conponent nounting apparatus as clained in claiml,
wherei n the bypass conveyance- unit (3Qﬁ7és conprised of two bypass
conveyance units arranged parallel to ~each other. 4. A conmponent nounting
met hod for executing a first nounting operation conprising of: holding a
first board (2a) on which a conponent is to be placed in a first placenent

position (FB) via a first pre-placenent standby positi (EA ocat ed
al ong a ¥ r 5hecFAvEFarc@PaRANF n TRUAHIGY WY oﬁé%ta'nouﬂgfené’%ﬁﬁi area
(201) out of the first conponent nounting_work are%§§ZQé% and a_second
conponer@oiduimned werk ark@lq 20Dy t Hdre ar E1ER6 pAHACH XL TPRFLI5808 186
obt ai ned by dividing a conmponent nounting work area (200) and do pot
over | ap detrwithiary  fiohdeNgnEec SHpidheRE L &der MpRAL $ 119 s CPE&RIGRENt 12 f eedi ng
device (8) by neans of a first placenment head (4); recognizing the
conponertthehelfdrisy thdatement phaskhben Hdwlt (4)S by nNRARELIGR al9¢iked
recognition device (9); ‘ -
5 closest to the component feeding unit arranged along the
board conveyancé direction in the first component mounting
work area and closest to the camera to be usually most
frequently used as one example of the first component
recognition device, 1i.e., the two-dimensional camera.
10 Subsequently, a component from -the component feeding unit
is sucked and held by driving the £first piacement head,

recognized by the two-dimensional camera and thereafter

placed on the board. After repeating this and after ending
the mounting operation in the £irst mounting unit, the
15 board 1is unloa&ed from the -first placement-position
determining conveyance unit to the first unloading and
further unloaded out of the first component mounting work
area by the first unloading 1C. On the other hand,
concurrently with the mounting operation in the first
20 mounting unit, the bocard is loaded into the second
component mounting work area by the second loader in the
second component mounting work area. The board is
positioned and held by the second placement-position
determining conveyance unit for the mounting operation in

25 the second placement position that is a portion located



placing the conponent recognized on basis of a recognition result on the
first board (2a) located in the first placement position (FB) by means of
the first placenent head (4); unloading the first boardfiéhﬂoheﬁégﬂﬁd in
the first placement position (FB) toward a first post- placement standby
position (FC) and hol ding the board a{ﬁgr endi ng t he conponent pl acing;
and hol ding a second board (2b) on which a conponent is to be placed in a -
second pl acenent position (SB) via a second pre-placenent standby position
(SA) located along a second conveyance path different from and in

el t he fi i nsi . nt i
Pork oy CBLE3035 Gt EnS CePTE e e thar At CRnEs Ry RARE EpEount | N

conponent fed froma second conponent  feedi devi 18). b : f
second d¢%§éﬂeﬁ@nvﬁﬁéﬁc€1@}FEFEEQEnF?iﬁﬁgfﬁ%ﬂgJ é%%ﬁ&é$%ﬁh ﬁgﬁﬁgﬁggcoﬁd

pl acenent head (14) by neans of a second recognitio devic 19); placin

the conpomekt arécoganded e disi $2ofthe Fé&?yf?ﬁ t]t:Bnq?ees&sflag%(){ hébggcond °

board (2b) located in the second placenment position %SB) by neans of the
Pﬁgdi%@

second pfoegwentlhcatsqd4ps afBe6 CRIBDHE? 6theg75§ MPRREREcond

board (2b) located in the
5 recognition device, i.e., the two-dimensicnal canmera.

Subsequently, a component from the componént feeding unit
is sucked and held by driving the second placement head,
recognized by the two-dimensional camera and thereafter
placed on the board. After repeating this and after ending
10 the mounting operat;an in the second mounting unit, the
board is ﬁnloaded from ‘thé seéond' plaéement—position
determining convéyance unit to the second unloading and
further unloaded ocut of the second component mounting work

area by the second unloading.

15 As a result, in the first and second mounting
units, the board loading, the component holding, the
component recognition, the component placement and the
board unloading can be performed independently of one
another in the respective optimum states, and the

20 productivity can be further improved. That is, when either
component mounting ends in advance in concurrently
performing the component mounting operations in the
plurality of component mounting work areas, the board
obtained after the component mounting can be unloaded

25 without awaiting the end of the other component mounting



second pl acenent position (SB) toward a second post- placenent standby
position (SC) and holding the board after ending the conponent placing,
and the nmethod being able to independently perfornming tﬁgOPﬁﬁﬂﬂﬂ@oﬁnd

unl oading of the first board and the |oading and unl oading of the second
board, wherein a board that is not subiegted to the first nounting
operation and the second nounting ope 8Pion is made to pass through a
bypass conveyance wunit (30) arranged between the first conveyance path
and the second conveyance path. 5. A conponent nounting system conpri sing:
a first nmounting unit (101), which is provided wth a first |oader (L)
that is @penagédnin @rfirghe comient UWd@AdIME mor 1R ea F(¥01) 35688 1of t he
first conmponent nounting work area (201) and a second conponent nounti ng
wor k ar ear¢@02}yivhay acent woeparfiug theit aiimrdiedi vi di Mgraoupser edhesi de
conponent nounting work area (200) and do not overlap each other, for
_posi ti oniigr andebolbttween f thet bhoard (2es)itiomavhi enda Behgonient eesht o be
placed in a first pre- placenment standby position (FA) |ocated along a
first coswsysece priuntingy deotke drgst thepormmomennt ifepdimy kuakéa
(201), a first board conveying and holding wunit (T) for positioning and
holgli ng 44w bered itoaditdenstiopladceneateosi than (EB) whsusllhe boatd is
conveyed beyond the first pre-placenent standby position (FA) in a
conveyange @i &9€1 { 0Olsel@Ntkah fbéStrenarkably shortened in comparison

with the case where the board is held in the board
conveyance path in the center portion of the component
mounting work area as in tﬁe conventional case. | Thié
10 eﬁables the reduction in the moqnting time and Fhe
improvement of productivity. | "

Moreover, in regard te the placement position in
each placement-position determining conveyance unit, with
reference to the component feeding unit and the support

15 rail portion located closest tolthe camera to be usually
most freguently used as one example of the component
recognition device, or, for example, the two~-dimensional
cameras of the pair of support rail portions of each
placement-position determining conveyance.unit, the other

20 support rail portion is moved close to or apart from the
one support rail portion. In order to cope with the board
size, the component suction, holding and recognition by the
two-dimensional camera in each component feeding unit are
performed always near the position in the shortest distance,

25 not depending on the size of the circuit board. Therefore,



unl oader (U) for positioning and holding the board in a first

post - pl acenent standby position (FC) where the board is conveyed beyond
the first ‘placenent 6 October 2006 188 position (FB) i n6@AetoberdB08nce
direction, wherein a conponent that is fed froma first conponent feeding
device (8) and held by a first placenegilhead (4) is placed on the first

board (2a) located in the first _ plactenent position (FB), by neans of the
first placenent head (4); a second nounting unit (102), which is provided
with a second | oader (L) that is arranged in the second conponent nounting
work area (202), for positioning and holding a firstgggﬂrd.(Zb) ?E whi ch a
conponenthé sdiat 8ecpl adedrdNeneRlecondedre- BLACEMENT RG3thdby - Posi £6n (SA)
| ocated al ong a second conveyance path different fromthe first.conveyance
path i nspatel thensecdnd thempohEne MRERATHP o 10 Tar E3MPPEEDYF §USE¢8hd boar d
conveying and holding unit (T) for positioning and holding the board in a
second 1avEmentoposanionpl8BEMRREr e2tke BAdYEd s HonvieiRd SPeYbAETt he
second pre-placenent standby position (SA) in the conveyance direction,
and a sedigichnud paderwhich the povntiogi RFomes hdlidingFahedorrdurfida
second post-placenent standby position (SC) where the board is conveyed
bey®nd tdhed segond predecendnposttionensp) ciam t e cdmaared di rection,
wherein a conmponent that
particular, conventionally in the case where the component
mounting is performed on a board in the vicinity of the
board conveyance position, the distances between the
positions of the three operations of -component suction,
10 recognition and placement have been elongated and the
mounting process time has.been increased in the case of
small boards. According to the present embodiment, even in
the case of small boards or large boards, the boards are
positioned and mounted in the positions where the distances
15 between the positions of the three operations of component
suction, recognition and placement become short. Therefore,
the mounting process time can be remarkably reduced. In
particular, in each component mounting work area, the
component feeding unit is arranged along the end edge in
20 the board conveyance direction of the component mounting
work area. Therefore, when the recognition device 1is
arranged on the center side in the conveyance direction of
each component mounting work area and the board placement

position in each placement-position determining conveyance

25 unit is also arranged on the center side in the conveyance



Is fed froma second conponent feeding device (18) and held by a second

pl acenment head (14) is placed on the second board (2b) located in the
second pl acenent position (SB), by nmeans of the second [ Qeebent0f€ad
(14); a bypass conveyance unit (BPA), which is roughly parallel to a first
nmounti ng conveyance path conprised oflé?e first |oader, the first board
conveying and holding unit, and the first unl oader and a second nounti ng
conveyance path conprised of 6 October 2006 189 the second | oader, the
second board conveying and holding unit, and the second unl oader and

arranged _independently of the first unting,.conveyange path. and,the
second n%hﬁ??%boEon9éyaﬁﬁ§ﬁxHQQmE9P%€€trgaﬁggﬁﬁg c%%ﬁg%tigéegbnvggghce

unit (CCl) for loading a board into, an OEe %f the first IEader,Othe
second | dbIeRNGHY Pﬁéwﬁ§ﬁa§§ﬁxﬂﬂﬁ%E&Q%g Ahi FRERPALELPRFEE FaaRPsPde
detection device (DL) for detecting presence or absgnce of a Board in the
first |taglecomxmnanl seUEaod coheePdRd Bml héPd nglarrrent hBeEREEnd
| oader, the second board conveying and holding unit, and the b SsS
conveyanseoximét, ( BRA) ; therdfo®e nolhe MPWRFing1PHCC8AH chi M8 Vi B8d  with
a third |oader that is arranged in a third conmponent nounting work area
out5 of tfertherd improved.  Moreover, by dividing one component
mounting work area into two parts, the distance of movement
of the placement head is reduced to allow the mounting
pfocess time to be improved. For example, in the. mounting
apparatus of the present embodiment, the time for mounting
10 one component can be reduced to one-half that of the
conventional case, and the mounting process time can be
remarkably improved.
Moreover, . since two boards are arranged
oppositely as a pair in the component mounting work area in
15 one component mounting. apparatus, the mounting efficiency
per unit area can be improved in comparison with the case
where only one board is arranged.
Moreover, by concurrently performing the
component mounting in the first mounting unit and the
20 component mounting in the second mounting unit, the
mounting operation can be performed more efficiently, and
the mounting process time can be improved.
Moreover, the first placement head drive device

of the first mounting unit and the second.placement head

25 drive device of the second mounting unit have their driving



conponent nounting work area and a fourth conponent nounting work area
that are two parts obtained by dividing a downstream si de_conponent
mounting work area and do not overlap each other, for p8&sPetobar 8806 and
hol ding a third board on which a conponent is to be placed in a third
pre-pl acenent standby position |ocated _along a third conveyance path_
inside the third conponent nounting m&ﬁ% area, a third board conveying
and holding unit for positioning and holding the board in a third
pl acement position where the board is conveyed beyond the third
pre-pl acenent standby position in a conveyance direction, and a third
unl oaderafe@sposiat orfihg 'atd REEELAE t BeCBoapEhern a TSR T - plti€enent
standby position where the board is conveyed beyond the third_placenent
posi ti onmountihg cppraydnse M rezeh omoupkéngi fnd tcsigbriemt TrRaly iSetf ed
froma third conponent feeding device and held 6 October 2006 190 by a
third platthent keadideydticed doart tde mMuetuaboingerdearedd nofh&othird
pl acenent position, by means of the third placenent head; a fourth
nount i ngthuai driwki devisegr.ovided with a fourth |oader that is arranged in
the fourth conponent nounting work area, for positioning and holding a
thisd board on whi Ebthoaghpotieat predente imptaaceicbr nhasf obekeh pfelpyacenent
standby position |ocated along a fourth conveyance path different from
described in connection with the preferred embodiments

thereof with reference to the accompanying drawings, it is
to be noted that various changes and modifications are
apparent to those skilled in the art. Such changes and
10 modifications are to be understood aé included within the
scope af tﬁe present invehtion as defined by the appended

claims unless they depart therefrom.



the third conveyance path inside the fourth conponent nounting work area,
a fourth board conveying and holding unit for positioning and hol di ng the
board in a fourth placenent position where the board is6 Qeiobey@806eyond
the fourth pre-placenent standby position in the conveyance direction, and
a fourth unloader for positioning and_hol ding the board in a fourth

post - pl acenent standby position where1Bhe board is conveyed beyond the

fourth placement position in the céiveltihce direction, wherein a
conponent that is fed froma fourth conponent feeding device and held by a
fourth placenment head is placed on the fourth board |located in the fourth

pl acementl. poshttompohgnteasanefnyhapbauathspaapiantiniegad; a

downst ream si de connective conveyance unit CC2) for, unl oading the beard
fromany one of the® fifst uMIHHetnd tWelikeddAd  unlBHedt , 1anarERBISFpass

conveyance uniiyagpd ¢iagdi ngih HRAH &L £ h@ErQ”%&é¥ e fhord Lgader

and the fourth | oader; a dowistream side detection device tor detecting
t he presence othabddnsd ofompboantd mouridrng rebrkl cadsy , (&) senahda

| oader, the third un oader, the third board i d ,hal di it
the fourth 6 RSB SEOBCTESF | BRBBF1N0nd'Gdhr AR Boak (oRONVEYING aR

hol ding unit, twhdphhe sbyRRESi £V BYyarGe, iHiidg ( BPAomphdiSt h8aAt $hee
control section for executin '
work area {20&% and do not overlap each other, able
to hold arfirst board (2a) on which a component is to
be mounted in a first pre-placement standby position
(FA}, a first placement position (FB), and a first
post-placement standby position (FC) that are located
along a first conveyance path inside the first
component mounting work area (201) and places a
component that is fed from a first component feeding
device (8), held by a first placement head (4), and
recognized by a first recognition device (9) on the
first board {2a)_ located in the first placement
position (FB) on basis of a recognition result of the
first recognition device (9) by the first placement
head (4);
a second meunting unit {102), whidh is arranged
in the second component mounting work area (202),
able to hold a second board (2b) on which a component
is to be mounted in a second pre-placement standby
position (SA), a second placement position (8B}, and
a second post-placement standby position (SC) that
are located along a second conveyance path different
from and in parallel to the first conveyance path
inside the second component mounting work area (202)
and places a component that is fed from a second

component feeding device (18), held by a second



control so that, with highest order of priority given to either a state in
whi ch no board exists in both either one of the first and second | oaders
and the board conveying and hol di ng unit succeedi ng t he 6 Dotoler 2006a st at e
in which no board exists in both the bypass conveyance unit (BPA), the
third or fourth |oader, and the boargﬁéonveying and hol di ng uni t

succeedi ng the ] oader or the bypass c eyance unit and with the next
order of priorPtgceneeh tbeade (bther,and buSFegnizadt eb¥i o8 sPgEANS from

the wupstreamgs] e} i ce dt : str Si t lon
device, a boar%é?§g$§%§§% t%%gf%%dezgﬂ aé%grgﬁﬁg fEE%%E'OF gfggf?%%ﬂority
by the upstreacstede comnedia veecramneypleeanant ( GOkl tiand, (SB)a omtate in
whi ch no boargﬁgxists in the first | oader or the second |l oader or the
bypass conveydt® ¥ini N BPA) ERAFGTHPR 0 FeFERE order FSri 8RFPPY a

board is | oaded-bynihLotPgti a8 $16¢; CQppective conveyance unit (CCl)
into the | oader with no board or the bypass conveyance unit (BPA); and a

downst ream si de contrbypraest conveganerenmtiitng{ 3ontwholclsoi s hatranged

hi ghest order .of priority giyven, to a state in which_na bgard exists in
both ef ther  GREERTeR neThi rid Tt FOOFEN T65uePE thna®Phe bBSr ¢S EoNGeyi ng
and hol di ng unidnweseedi pathhe Foaderas¥indasherel €etsedhon sheaal from
the downstream si de detection device, a board is fed to the | oader

rel evant to tHe&'& ghéstnef déBbdecEedorte y thy tmeunting operation in

the first mounting unit (101) and the second mounting

unit (102).

2. A component mounting apparatus as c¢laimed in claim 1,
wherein the bypass conveyance unit (30) is comprised
of an upper bypass conveyance unit and lower bypass
conveyance unit arranged below the upper bypass

conveyance unit.

3. A component mounting apparatus as claimed in claim 1,
wherein the bypass conveyance unit (30) is comprised
of two bypass conveyance units arranged parallel to

each other.

4. A component mounting method for executing a first
mounting operation comprising of:

holding a first board (2a) on which a component

is to be placed in a first placement position (FB)

via a first pre-placement standby position (FA)

located along a first conveyance path in a first

component mounting work area (201) out of the first

component mounting work area (201) and a second

component mounting work area (202) that are two parts




downst ream si de connective conveyance unit (CC2), and, in a state in-which
no board exists in the third 6 October 2006 192 |oader or the fourth

| oader according to a next order of priority, a board i $ Ostabest 2006t he
downstream si de connective conveyance unit (CC2) into a |loader with no
board, and executing control so that, w.th the highest order of priority
given to a state in which a_ board exi'8s in both ei ther | oader and the
board conveyi fgtahacroly i viding o@at RMRINSRt URSLREART SWeRek o reige

unl oader, a bo?ﬁ@OBSaHﬁl ﬁadﬁgtf59g5f{19§ cUphoader r.el evant to the highest
order of priority "toward the downstream sidé connective conveyance unit
(CC2), and, in a sthvkdingwa clompdoaritl EcdstBrom ahefidstt stompbaaser or

t he second unl pader or .the by s, conveyance unit (BPA) according to a
next order of g?ﬁ&b‘?‘?t??"?ﬁ@ ggir BYi 8sgRSoffed 1 oRTE h%i%ﬁ?lﬁﬁ%r hegg h t he

board or the bypapss conveyance unit (BPA) wth the board toward the
downst ream si de connective conveyance unit (CC2). 6. A conponent nounting
system as cl ai ned irectamhrbng fuhehecowpopenti ngeddsebpndthgpagirst

conveyance uni BPB i_.ch | s, roughl arallel tq a.third nmoupting

conveyance pat%lac%?rrﬁ?li)‘%egggfj tLi) t%iy?d“%/%'g%lero, the foltr it dr%‘éﬁgﬂlgbﬁ{}eyi ng
y

and hol di ng unddvi@ad(she third unloader and a fourth nounting conveyance

path conprised of the fourth | oader, the fourth board _
placing the component recognized on basis of a

recognition result on the first board (2a) located in
the first placement position (FB} by means of the
first placement head (4);

unlcading the first becard (2a) located in the
first placement position (FB) toward a first post-
placement standby position (FC) and holding the board
after ending the component placing; and

holding a second board (2b) on which a component
is to be placed in a second placement position (SB)
via a second pre-placement standby position (SA)
located along a second conveyance path different from
and in parallel to the first conveyance path inside
the second component mounting work area {(202) and

a second mounting operation comprising of:

holding a component fed from a second component
feeding device (1B) by means of a second placement
head (14);

recognizing the component held by the second
placement head (14) by means of a second recognition
device (19);

placing the component recognized on basis of a -
recognition result on the second board (2b) located
in the second placement position (SB} by means of the

second placement head (14); and



conveyi ng and
| ndependent |y

hol ding unit, and the fourth unl oader and arranged
of the third nounting conveyance path and the fourth

mounti ng conveyance path, and wherein the downstream si @Oeloher@008ecti on

unl oads the board unl oaded fromthe first unl oader or

toward the second bypass conveyance unit (BPB) and | oads the board
unl oaded 6 Cctober 2006 193 fromthelB pass conveyance unit (BPA) into the
third |oader or thenieading| ddderseqond boagchetbhodeciatgdsytr eihgs

clainmed in claj I [...conprd.si.ng; ream.si on
connective con%/ée%l(grﬁ%e[ﬁﬁ%lgﬁefl&%)o%l?rl unl g%%f)\r,\\g%%ﬁgabc?ar%ee?c?%?n ggfton
the third | oadelacéhent osthhAdboagesitdre t(3e)seaahthohyPegsthanpeyadce
unit; a downstream side, second detection device for detecting presen
absence of a bREFEE | AREheIt ke dconRPBEREr PLRRANEN RBDboar d conveying and

hol di ng uni t,
unit, and the

the {purthyyphgader peolig T ouydify board CO{‘?{&¥%QHdéH@1XP

second bypass conveyance “unit (BPA); and a downstrea

t he second unl oader

e of
ce or

ol di ng
si de

second cont rplpe_seﬁbilp:'m«j ortheexéoatﬂiinu_g canﬁr oinkoadirag , o/ﬁ t hh@.’ehefhirghest
order of pr|q$é%%%g|veﬂr%ﬁeﬁ (%g e én wh CQn Oggggg %§ésE%e|nseg8£Q

one of the thi

board, wherein a board that is not subjected to the
first mounting operation and the second mounting
operation is made to pass through a bypass conveyance
unit (30) arranged between the first conveyance path

and the second conveyance path.

A component mounting system comprising:

a first mounting unit (101), which is provided
with a first loader (L) that is arranged in a first
component mounting work area (201) out of the first
component mounting work area (201) and a second
component mounting work area (202) that are two parts
obtained by dividing a upstream-side component
mounting work area (200) and do not overlap each
other, for positioning and heclding a first board (2a)
on which a component is to be placed in a first pre-
placement standby position (FA) located along a first
conveyance path inside the first component mounting
work area (201), a first board conveying and holding
unit (T) for positioning and holding the board in a
first placement position (FB) where the board is
conveyed beyond the first pre-placement standby
position (FA) in a conveyance direction, and a first
unloader (U) for positioning and holding the beoard in
a first post-placement standby position (FC) where

the board 1is conveyed beyond the first placement

ei t her



the third or fourth board conveying and holding unit succeeding the
unl oader on basis of a detection signal fromthe downstreamsi de _second

clobesRb to the

detection device, the board is unloaded fromthe unIoadé?O_

hi ghest order

conveyance unit (CC3) and, in a state_in which a board exists in the

of priority by the downstreamside second connective

third unl oader or the fourth.unloader1%§ the second bypass conveyance unit
(BPB) accordi nigrsbtite AERY iar ddie ofoprepaney, dikechdamd ivhenedbaded from

t he unl oader
wi th the boar
unit (CC3).
in claim?7,

e ownstr eant si con

] a b r. the, s nd_b conv e i BPB)
cfwfntl Oé%8¥hgﬁgg s g%d f¥8%eas§g%%§ or é%?lve g%%Q%? nce
tdéeiobe(82086d h¥M B.bA goppesenblarenkntg Isdesd e psiel ai ned
wherein, with the highest order of_priority given to a

state

in which a bodtPesq sPE ot hrhePsa&and <y phesae®Rvdfaridte uhttSEBPB)

and either on
board conveyi

f%ﬁa%éd'ﬁf%fr I:I: é}ééi@fgns egegel un B?y'ad‘ﬁ{e%n%lnd

g unit succeedi ng'the unloa on basis o

det ecti on si gnalademment Heeadloihst r eam si de second detection device, t
downst ream si de second cont,rol section f.rthfé unlgadﬁ the board fromthe
htO%h 1fit'g

second bypass conveyante inMPufseByY Hiidva

priority

K Hest PHY BePeds

with a second loader (L) that is arranged in the
second component mounting work area (202), for
positioning and holding a first board (2b) on which a
component is to be placed in a second pre-placement
standby position (SA) located alcng a second
conveyance path different from the first conveyance
path inside the second component mounting work area
(202), a second board conveying and holding unit (T)
for positioning and holding the board in a second
placement position (SB) where the board is conveyed
beyond the second pre-placement standby position (SA)
in the conveyance direction, and a second unloader
{(U) for positioning and holding the board in a second
post-placement standby position (SC) where the board
is conveyed beyond the second placement position (SB)
in the conveyance direction, wherein a component that
is fed from a second component feeding device (18)
and held by a second placement head (14) is placed on
the second board (2b) located in the second placement
position (SB), by means of the second placement head
(14);

a bypass conveyance unit (BPA), which is roughly
parallel to a first mounting <conveyance path
comprised of the first loader, the first board
conveying and holding unit, and the first unloader

and a second mounting conveyance path comprised of

e first econd
6(#; £he f.@f:sﬁf o

he



by the downstream si de second connective conveyance unit (CC3).
8 October 2006
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the second loader, the second board conveying and

holding unit, and the second unloader and arranged
independently of the first mounting conveyance path
and the second mounting conveyance path;

an upstream-side connective conveyance unit
(CCl) for loading a board intc any one of the first
loader, the second loader and the bypass conveyance
unit (BPA);

an upstream-side detection device (DL) for
detecting presence or absence of a board in the first
loader, the first board conveying and holding unit,
the second loader, the second board conveying and
holding unit, and the bypass conveyance unit (BPA);

a third mounting unit (101), which is provided
with a third lcader that 1is arranged in a third
component mounting work area out of the third
component mounting work area and a fourth component
mounting work area that are two parts obtained by
dividing a downstream-side component mounting work
area and do not overlap each other, for positioning
and holding a third board on which a component is to
be placed in a third pre-placement standby position
located along a third conveyance path inside the
third component mounting work area, a third board
conveying and holding unit for positioning and
holding the board in a third placement position where
the board is conveyed beyond the third pre-placement
standby position in a conveyance direction, and a
third unlcader for positioning and heolding the board
in a third post-placement standby position where the
board is conveyed beyond the third placement position
in the conveyance direction, wherein a component that

is fed from a third component feeding device and held
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by a third placement head 1is placed on the third

board located in the third placement position, by
means of the third placement head;

a fourth mounting unit, which is provided with a
fourth lcader that 1is arranged in the fourth
component mounting work area, for positioning and
holding a third board on which a component is to be
placed in a fourth pre-placement standby position
located along a fourth conveyance path different from
the third conveyance path inside the fourth component
mounting work area, a fourth board conveying and
holding unit for positioning and holding the board in
a fourth placement position where the board is
conveyed beyond the fourth pre-placement standby
position in the conveyance direction, and a fourth
unloader for positiconing and holding the beoard in a
fourth post-placement standby position where the
board 1is conveyed beyond the fourth placement
position in the c¢onveyance direction, wherein a
component that is fed from a fourth component feeding
device and held by a fourth placement head is placed
on the fourth board located in the fourth placement
position, by means of the fourth placement head:

a downstream-side connective conveyance unit
(CC2) for unloading the board from any one of the
first unloader, the second unloader, and the bypass
conveyance unit and loading a becard intoc either one
of the third loader and the fourth loader;

a downstream-side detection device for detecting
the presence or absence of a becard in the first
loader, the second unloader, the third unloader, the

third board conveying and holding unit, the fourth
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loader, the fourth bcocard conveying and holding unit,

and the bypass conveyance unit (BPA);

an upstream-side control section for executing
control so that, with highest order of priority given
to either a state in which no board exists in both
either one of the first and second loaders and the
board conveying and holding wunit succeeding the
loader or a state in which no board exists in both
the bypass conveyance unit (BPA), the third or fourth
locader, and the board conveying and holding unit
succeeding the loader or the bypass conveyance unit
and with the next order of priority given to the
cther, on basis of detection signals from the
upstream~side detection device and the downstream-
side detection device, a board is fed tc the loaders
according to the order of priority by the upstream-
side connective conveyance unit (CCl), and, in a
state in which nc board exists in the first loader or
the second loader or the bypass conveyance unit (BPA)}
according to a next order of priority, a board is
loaded by the upstream-side connective conveyance
unit (CCl) into the loader with no board or the
bypass conveyance unit (BPA); and

a downstream-side control section for executing
control so that, with highest order of priority given
to a state in which no board exists in both either
one of the third and fourth loaders and the board
conveying and holding unit succeeding the loader on
basis of detection signal from the downstream-side
detection device, a board is fed to the loader
relevant to the highest order of priority by the
downstream-side connective conveyance unit (CCz),

and, in a state in which no board exists in the third
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loader or the fourth loader according to a next order

of priority, a board is loaded by the downstream-side
connective conveyance unit (CC2) intec a loader with
no board, and executing control so that, with the
highest order of priority given to a state in which a
board exists in both either loader and the board
conveying and holding unit located on an upstream
side of the unloader, a board is unloaded from the
unloader relevant to the highest order of priority
toward the downstream-side connective conveyance unit
(CC2), and, in a state in which a board exists in the
first unlocader or the second unloader or the bypass
conveyance unit (BPA) according to a next order of
priority, the board is unloaded from the unloader
with the board or the bypass conveyance unit (BPA)
with the board toward the downstream-side connective

conveyance unit (CC2).

A component mounting system as claimed in c¢laim 5,
further comprising a second bypass conveyance unit
(BPB}, which is roughly parallel to a third mounting
conveyance path comprised of the third loader, the
third board conveying and holding unit, and the third
unloader and a fourth mounting conveyance path
comprised of the fourth 1loader, the fourth board
conveying and holding unit, and the fourth unloader
and arranged independently of the third mounting
conveyance path and the fourth mounting conveyance
path, and

wherein the downstream-side control section
unloads the board unloaded from the first unloader or
the second wunloader toward the second bypass

conveyance unit (BPB) and loads the board unloaded
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from the bypass conveyance unit (BPA) into the third

locader or the fourth loader.

A component mounting system as claimed in claim 6,
further comprising:

a downstream-side second connective conveyance
unit (CC3) for unloading the board from any one of
the third loader, the fourth loader, and the second
bypass conveyance unit;

a downstream-side second detection device for
detecting presence or absence of a board in the third
unloader, the third board conveying and holding unit,
the fourth unloader, the fourth board conveying and
holding unit, and the second bypass conveyance unit
(BPA); and

a downstream-side second control section for
executing control so that, with the highest order of
priority given tc a state in which a board exists in
both either one of the third and fourth unloaders and
the third or fourth board conveying and holding unit
succeeding the unloader on basis of a detection
signal from the downstream-side second detection
device, the board is unloaded from the unloader
relevant to the highest order of priority by the
downstream-side second connective conveyance unit
(CC3) and, in a state in which a board exists in the
third unloader or the fourth unloader or the second
bypass conveyance unit (BPB) according to the next
order of priority, the board is unloaded from the
unloader with the Dboard or the second bypass
conveyance unit (BPB) with the board toward the

downstream-side second connective conveyance unit

(CC3).
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A component mounting system as claimed in claim 7,
wherein,

with the highest order of priority given to a
state in which a board exists in both the second
bypass conveyance unit (BPB) and either one of the
first and second unloaders and the first or second
board conveying and holding wunit succeeding the
unloader on basis of a detection signal from the
downstream-side second detection device, the
downstream-side second control section further
unlcads the board from the second bypass conveyance
unit (BPB) relevant to the highest order of priority
by the downstream-side second connective conveyance

unit (CC3).



