- ; e3eP; P8lr h6T, Al 22 February 2005 DESCRI PTI ON COVPONENT MOUNTI NG

. APPARATUS AND METHOD Technical Field 5 The present invention relates to a
conponent nounting apparatus and nmethod for placing conponents fed froma
conponent feeding device onto a board or other circuit formation article,

and al so relates to a conponent nounting,system equi pped w | u Lty
of such conponent 10 nounting apparatuses. Background Artw%%ﬁggﬁEV5hgbby,

as shown in Fig. 9, the present applicant has already proposed a conponent
mounting 15 apparatus in. which its conmponent nmounting work area 2200 is
divided into a front-side conponentDﬁg%ﬁgé;ngnrk area 2201 and a rear-side
conponent nounting work area 2202 viewed from an operator, each of the

areas is provided w th, conpone Tﬁ§ﬂ5 gdewd 200. 8, 2018A and
2018B and 20 conponeﬁ?JFECGQni?%%% eJ?g%s"%%gi%ﬁ%&gg%ﬁfggﬁd a frontside
board conveying and hol di ng device 2003 and a rear side board conveyi ng 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 thJQQQﬁﬁgéiggélé;d conveyi ng and hol di ng devi ce 2003

5 . The present invention relates tc a component
mounting apparatus and method for placing components feq
from a component feeding device onto a board or other
circulit formation article, and also.relates to a component
nounting sysﬁem equipped with a plurality of such qpmponent

10 mounting apparatuses.

Background Art
Conventionally, as sheown in Fig. 9, the present
applicant has already propesed a component mounting
15 apparatﬁs in which its component mounting work area 2200 is
divided into a front-side component mounting work arez 2201
and a rear-side component mounting work area 2202 viewed
from an operator, each o©of the areas 1is provided with
component feeding devices Z008A, 2008B, 2018A and 2018BR and
20 component recognition devices 2009 and 201%, and a front-
side board conveyving and holding device 2003 and a rear-
side board conveving and hclding 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 board conveyving and holding device 20C3



22 February 2005 and the rear-si-de board.conveying and hol di ng devi ce 2013
are joined together at the center, two boards 2002 and 2002 are | oaded and
hel d by the front-side board conveyi ng and hol ding device 2003 and the
rear-si de board conveying and 5 hol di ng device 2013, respectively, and

thereafter the front-side board conveying and hol di ng devi,ge,_2003 i ved
to the front-side component nounting work area 2201 to peﬁg%Fﬁp%@W$29@§t

nounting, and the rear-side beard conveying and hol di ng device 2013 is
noved to the rear-side 10 conponent nounting work area 2202 to perform

component SRUNLLR0 - HRNREL AR I 0B0YE, SLIUCLUL ey L B03Ld 2002 e
are | of nod FagROhGF st Ot RE Eentr ChTnEPBRGFe, EME PREZCompONENE D ing i s
Che T oar -sTHE dBRREHORT R 3 whhe dieRtoz0sle tharte nEoBYEHang062 bannot
Pgaf?gfggeﬁ Tgfggsgeggegd2%%3uQL$ Stggergggﬁgih% q&ﬂfréocgggzygggoggﬂithe
5 holding device 2013, respectively, and thereafter the
front-side board conveying and hoiding device 2003 is moved
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
10 compecnent mounting work area 2202v.to perform component
mounting.
However, with the above 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, 1f the co%ponent mounting 1is
stopped due to.some errors during the component mounting in,
for example, the reaf-side ;6mponent mounting Qork érea
2202, then the board 2002 cannot be unloaded when 50 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 infthe front-side component
mounting work area 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




board conveyi ng and hol di ng devi ce 20i 3 even though the conponent nounting
has ended in the front-side conponent nounting work area 2201. Therefore,

i f the unloadi ng of the conmponent-nmounted board, i.e. a conpl eted product
of 25 which the conponent nounting has ended, is stopped for a 22
February 2005 long term sol der of the gonponent-nounted boaﬁd moulg Bg
deteriorated, which my |lead to a degraded nounting qua |i %Le g,
when nounting process tine .for perform ng the conponent nounting of boards
of different nodels differs 5 between the front-side. conpone-nt nounting

wor k ar ea gid e ears ide EOTRINENBUNLE NGOk K AT 83200 WHEN & hee

m)unting process tine ers due to a‘suction error a recognition error

duri ng ¢ he. cammanent roupting oy ol VAPl Lhed el ey component

mounti ng WorkK aréa even | case of 0 ntical boards
and conpopents. |f the conponent - mount 0 f ic ong

mount i ng E@%eﬁﬁngouﬁﬁﬁne é814§“%3859?g5§t2%%m%y3%%# ge%gﬁé%%g%iodﬂgthen
sol der of the cogﬁgnent- unte%tagarqdmouLd(Pe-getgr'or%&F , m%;ﬁgaggy | ead
to a degr &88&° TS ouRt TG hhalitt y?° ¥ n“fhe above“tas & Rccor dar hgPy, an

obj e is to solve the aforenentioned obl ens and

t of the present Jjnventi,o I
pr ovi%de ab@&ﬁ‘ﬁﬁﬁe%ﬁemﬁfmecﬁgs SORRPS A THE Hod Dy okl cf: S F na‘g%nb Frently
perform ng conmpgnent nounting operations in a plurality of 20 conponent
mount | ng. SRR -Sress CTRSIERT PEY TS o A Ao et Sotht | Fig Rash nded
i n advance, the board that has been undergone the conponent nounting can be
unl oaded RHKEFE avidi®® ngdi hEeEAd FHet hd ot Ifer FBGREPRg &GF&PSt i o or 2boar d

unl oadi ng, allow ng the areal productivity to be 25 further inproved, as
vel | as a IGGAIBAEROCTMOBRFPARg 4yt the Component mounting 1in, for

example, the rear-side component mounting work area sven in
10 £he case of the mounting of identical boards and components.

If the component-mounted board of which the compénent

mounting has previously ended 1s made to stand by for a

long period, then solder of the component-mounted board

would be deteriorated, which may lead to &z degraded
15 mounting quality, as in the above caée.

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 operaticns in & plurality of

20 component mounting work areas, respectively, 1f either
component mounting has ended in advance, the bocard that has
been undergone the componeﬁt mounting can be unloaded
without awaiting the end of the other mounting operation cr
board unloading, allowing the areal kproductivity to be

25 further improved, as well as a component mounting system



- 22 February 2005 equi pped with a plurality of such conponent nounting

appar at use
object, th
a first as
nounting a
ina first

wor k area and a second conponent nounting work area that are two parts

s. Disclosure O Invention 5 In order to achi eve the above

e present invention has the follow ng constitution. According to

pect of the present invention, there is provided a conponent

pparatus conprising: 10 a firsg nounting unit, 2%%%h i S ged
conponent nounting work area out of the first @W@ﬁp?z@@ﬁting

obtai ned by dividing a conponent nmounting work area and do not overlap each

15 ot her,

ina first
a first po
conveyance
a conponen
first plac
first boar
recognitio
placegent

10

15

20

25
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| 'acement standby position, a first placenent position,
ﬁéggggggg% _standby position that are |ocated along a first

nt ed
and

thinside the first conponent nounting work area and 20 pl aces
t that is fed froma first conponent feeding device, held by a

enent head, and recognized by a first recognition device on

ﬁi%gg%%%gei%ftg%ﬁ%béﬁ%nplacenent position on basis of a

sulr-t——of th recognition device by the 25 first

head; and In?%r%%%r%%r%c%¥§%e the above obiject, the present

invention has the following constitution.

According to a first aspect of the present
invention,.there is provided a component mounting apparatus
comprising:

a first mounting unit, wﬂich is arranged in a
first component mounting work area outr of the £first
component mounting work area and a second component
mounting work areaz that are two pérts obtained by dividing
a component mounting work area and do not overlap each
other, able to heold a 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 inside the first component mounting work area and
prlaces a component that 1is fed from a first component
feeding device, held by a first placemént head, and
recognized by a first recognition device on the first board
located 1in the first placement .position on basis of =&

recognition result of the first reccgnition device by the

first placement head; and

t he



a second nmounting unit, which is arranged in the second conmponent nounting
work area, able to hold a second board on which a conponent is to be
mounted in a second pre-placenment standby position, a second placenent
position, 5 and a second post-placenent standby position that are | ocated
al ong a second conveyance path different 5fromand in paraE%fE to th é’rst
conveyance path inside the second conponent nounting work ﬁb%ﬁﬁygp %es a
conponent that is fed froma second conponent feeding device, held by a 10
second pl acenent head, and recogni zed by a second recognition device on the

second board | ocat ed d nsddensesomdt phacenemrt pesidh o criasisdofinathe
recognition result of the second recognition device. According to a second

aspect of theREeseMpdbedNveiiiOMmgtHEEE aSed,CReNe HBUDt BNgeappar at us
as defined in the first aspect, wherein the first mounting unit is

oper at i vel y,cont ot | geliibndepengdepthynef fhecseand.smuid nanuni t sebesar di ng
to a third aspect of the present 20 invention, there is provided a

conmponent at, ' | Ch 84,C0 } r j
ggtét bl%%ae?{égl%(r) ggﬁqﬂgs\ﬂascmao&, P ONEA 1y ATOAHU & G O Ko B €8RS

divided in Wo t conponent nounting work area and a second

conponrent gpunt E“gslé‘%édgggétgp%[:éhe%“”ytﬁﬂdﬁ%tE@EEE‘ESﬁd tRakheatir st

conponent nounting wor second nount | nit arranged in the

second CoMpORERL %&g&ZaFgggeﬁ&y&%ﬁe% | DOk cakedn. S febpyary

2005 the fir mount’i ng uni t conpri si ng: conveyi ng an

"ol 00 SeNoRe e I sl LB EOTUeN 3. LhER! SRR 4, Ll o snganen
component mounting work area and places a component that is
fed from a second component feeding device, held by &

10 second placement head, and recognized byi a second
recognition device on the second lboérd ioca&ed in the
second placement position on basis of a2 recognition result
cf the second recogniticn device.

According to a second éspect of the present

15 invention, there is a component mounting apparatus as

defined in the first aspect, wherein the first ﬁwunting

unit is operatively controlled independently of the second
nounting unit.

According to a2 third aspect of the present

20 inventibn, there is prcovided a component moﬁnting 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 componenf mounting wprk area; =&

25 second mounting unit arranged in the second component



5 and hold the first board in a first pre-placenent standby position

| ocated along the first conveyance path, a first placenent position |ocated
on a downstream side of the first pre-placenent standby position, and a
first postplacenent standby position | ocated on a downstream side of 10 the
first placement position, and in which ©d first pre plac é i n?BMS
position, the first placenent position, and the first posﬁggF %@ﬁ@%

standby position are linearly arranged; a first conponent feeding device,
which is 15 arranged in a vicinity of the first placenment position, for

f eedi ng t heccanperembrkaakriemst pl acenment head drive device for noving a
first placement head between the first conponent feeding device and the
first placenment position, holding the 20 conponent fromthe first conponent
feedi ng device by nmeans of the first placenent head, and placing the
conponent held by the first placenment head on the first board that is
positioned and held in the first placenent position by the first placenent
head; and 25 a first recognition device, which is arranged in



7 22 February 2005 a vicinity of the first placenment position, for
recogni zi ng the conponent held by the first placenent head, and the second
nounting unit conprising: a second board conveying and hol di ng device, 5
which is able to convey a second board on which a conponent is to be

nount ed al ong a second conveyance path different from and jJ rall o]
the first conveyance path, able to positfon and hold the §g£6§6n55%§h0$n a

second prepl acenment standby position |ocated al ong the second 10 conveyance
path, a second placenent position |ocated on a downstream si de of the
second pre-placenment standby positian, and,a second .post-pl acenent standby

position | ocated on aPGowtstire FMLidd o Ntre COB®GHF Pi%cenent position, and

in which the second pre-placenment standby 15 position, the second placenent

position, and the seéoﬁdrﬁ@sppﬁFgcéﬁEﬁﬁnyQh&@f ﬁ&%d%Qﬁl %?q?¢m¥#ﬁ§%
arranged a second conponent feeding device, which is arranged in a vicinity
of the secdfiid a5 lcdife TR t3 ont T §orPPaEdi fy Y“Hécéoﬁ'pérﬁé‘f?%,n% a %Bdcond

.pl acenent head drive device for noving a second placenent head between the

second conpen&@FUNEsdiaPrde\d cElanl EPeVeERRRE BRatemER Spds tFUH: S4Bt di ng

the conponent fromthe second conponent feeding device by neans of the
secon@ pl aeadenio libaihe afhtr pt abragdt He conpbheht P25 -RelRFHEithes

pl acenent head on the second board that =~ 22 February 2005 is positioned

and hel d i poishé isecdrmt ailes enkong poskt ifdashy adwedv?rl PRaBeméntEHead; and

a second recognition device, which is arranged in a vicinity of the second

pl acenent padsiceilemt fpesbtienodgricatry t ha conponamtirdn 15 deheCSecdiR

pl acement head, whereby ' :

first pre-placement standby position, and a first post-
placement standby position located on a downstream side of
10 the first placement position, and in which the first pre-
placement standby position, the first placement position,
and the first post-placement standby position are linearly
arranged;
a first component feeding device, which is
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 positicn, holding the

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

first placement head; and

25 a first recognition device, which 1s arranged in



the first nounting unit operates to hold the conponent fromthe first
conponent feeding device by neans of the first placenent head, recognize
t he conponent held 10 by the first placenment head by means of the first
recognition device, and thereafter place the conponent held by the first
pl acenent head on the first board that i% positioned and in_th i rst
pl acenment position by the first board conveying and hol di E%Q$%%ygﬂ6%asis
of a 15 recognition result of the first recognition device, while the
second nmounting unit operates to hold the conmponent fromthe second
conmponent freedicngidevicge dae mMeans: ofl ddwemeser gk Pt Aoenefitr heedognegoydi ze

t he conponent held by the second placenent head by neans of the second
recogniti O&h%oc@ﬁﬁbﬁ%ntaml@wﬁaﬁieerfimac®ltdt&mmmdmem, heetdl by the
second pl acenent head on the second board that is positioned and held in

the second pl acenent +p@sistdic@m P¥ndilie: isec aiid thagimb cosdmeyi ng and hol di ng
device on basis of a recognition result of the second recognition device.

25 According to a foyrthe.aspect nebhrbhecpresenty 2RdFebslalyg208@svice,
invention, there is provided a conponent nounting apparatus as defined in

the third ARpeq! is""ﬁﬁ'i%i Bot RerReAr & cee A &l wh e devieasones:

provi ded wt pre-placenent conveyance units for 5 positioning the boards

in the prespl acenmnt, st ApARY 2RQSIL ILNSe LAt BEnSLYRA L@ I @SRELE f¥Cant
conveyance paths; placenent convéyance units that "are | ocated adjacently on

downst r ea"#'gigﬂggnaf Ehe, AL Pl ACEIEEL - COTYEY AREE dYialnbe fRICTHOSIRIONEOg ( he

boar ds at acenent” positions an post - pl aCenent conveyance units

that are Igcg&% Ogdjgﬁgnthgﬁgn 8&@5§%§3535ig8§f8f {he pl agerens corweyance

units, for 805| roni ng the "boards in e post-pl acenent standby positions,

Cvo- i menaPORSF B her 4 1AL & POCArEa ac SCORt t ot Fas pl Samor® pe

t wo- di mens¥ oca jacent to the”placenent position

om0 IR Bt RGP AR ey soraanset ead oo
downstream side of the second pre-placement standby
‘position, and a second post-placement standby ‘position
located on a downstream side of the second placement
position, and in which the second pre-placement standby

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

a Second compqnent feeding device, which is
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 pcsition, holding the
component from the second component feeding device by means

of the second placement head, and placing the component

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




20 According to a fifth aspect invention, there is provided a conponent as
defined in the third or fourth aspect, the placenent heads are each
conmponent hol di ng nmenber for holding the 25 the conponent feedi ng devi ce,
and of the present nounting apparatus wherein provided with a conponent fed
by 10 22 February 2005 the pl acenent ad drive devices each i ded
with a pair of Y-axis ball screm/shaftshgxtended parallelzﬁiﬁﬁbﬂgﬁ&géag

di rection perpendicular to the conveyance path of the board, a Y-axis
rotation drive 5 device for forwardly and reversely rotating the pair of
Yaxi s ball.screw.shafts in 1l S a.Y-axLs URJto it

advance orl§e rgé%lior?etdhear\?-sé%ﬁs gllq{r e{(;%lef oﬁgﬁ?epggf\é%gle%s%g&lvé’lﬁl tqf%g pair
of Y-axis ﬁ?" scre sﬁafts gnhx-gxi%n%all screw shaft extended in an
X-axis 10 diTeBEroA pRFaFFERF o RS bGAFd conveyance path perpendicul ar to

the Y-axis direction in the Y-axis_npvabl nit, Xz axi s r i drive
devi ce for formardlyaaﬁSCPBQnggpgnggﬁgpiﬁS%Fﬁg’X%ﬁ%ég gﬁlaég§%$#£ﬁg¥t,

and an Xaxi s novable unit _that, can advance o&sretre t inoigﬁ%gﬁaxisf
rew s

direction dhi I'E-DEN neSfed WrEh 1HEXSxi §B5FMBer ew’ " Accor di ng
to a sixth aspect of the present invgnhiog, & ere is rOﬁided a cqﬁggpent
mountPng appardbusiay 48fi REBPPRERAYIGAE BF thE FEFORS RAGIER YT (1=
aspects, 20 wherein the conponent nounting work area is divided into two
parts of tWee¥fP¥t conponent nmounting work area and the second conponent
nounting work area which do not overlap each other. Accordingﬁ%ﬁ?a event h

aspect of the presenth2s Fhveht RAHREHET e s or BPPERESS cbhp ting

appar at us _ _ .
component from the first component feeding device by means

of the first placement head, recognize the component held
10 by the first placement head ‘by: means of the Ifirst
recognition device, and thereafter 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 =
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 boeoard conveying and holding device on basis of a
recognition result of the second recognition device.

25 According to a fourth aspect o©f the present



22 February 2005 as defined in any one of the first through sixth aspects,
further conprising a bypass conveyance unit, which is arranged between the
first conveyance path and the second conveyance path, for passing there
through a board that is 5 not subjected to the nounting operation in the

first nounting unit and the second nnunténg unit. Accordigﬁ%ﬁoban ebgﬁ h
aspect of the present invention, there iS provided a conp EOIEH é
apparatus as defined in the seventh aspect, wherein the bypass 10
conveyance unit is conprised of an upper bypass conveyance unit and a lower

b [ 1ged _Dbel. th b ) ance unit.

ALbor ding LEYATRERLR SEBGEC 0f CERE- BFsenC RTS DA EiarS |HA T tod a

conmponent mountin pparatus 15 as defined in the seventh aspect, wherein
BrBeRhn Ehe; ths

the bypassZ®toHvéy tini PSEEG “of WS “Bypass conveyance a nits

arranged parallel to_each other. According to a 10th aspect of the present
i nvention, there is provi 4884 cGRPEREAL OGRS n %ﬂﬁ%¥gt6?VﬂF%ﬂ; 9 ned

in any one of th first through ninth aspects, wherein the second board is
| oaded i nt BEPKa §@conﬂlﬁﬁﬂntiHﬁe"placement conveyarces units for

5 positioning the boards in the pre—piacement standby
positions located along the respective conveyance paths:
placement conveyance units that are located adjacently on
downstream sides of the pre-placement conveyance units, for
rositioning the boards at the placement positions and;

lQ ;postfplacement conveyance units that are located adjacently
on downstream sides of the placement conveyance units, for
positioning the Dboards in the post-placement standby
pesitions, and

at least one of the recognition devices 1is

15 provided with a two-dimensional camera that is located
adjacent to the placement pesition and arranged in a
vicinity of a center portidn of the component feeding
device, for taking in a two-dimensional image of the
component.

20 According to a fifth aspect o©f the present
invention, there is provided a component mounting apparatus
as defined in the third cr 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



unit while being turned at a phase angle of |80 degrees with respect to the
first board |loaded into the first nmounting unit, and the second board is
unl oaded fromthe 25 second nounting unit while being further turned at a
phase 22 February 2005 angl e of 180 degrees when unl oaded fromthe second

mounting unit. According to an 11th aspedtd of the present 4 I.0n ere
is provided a conponent nounting apparatus 5 as defi ned |?£ﬁ§8@ﬁ§’896$he

first through ninth aspects, wherein an in-phase node in which the second
board is | oaded into the second mounting unit in phase with the first board
and a reverse node inpi cp1kBemsagonchdonr ddt svkoadediiceiso taeesecemd:
nmounting unit while being turned at a phase angle 10 of 180 degrees wth

respect todherfddstwbegrd %ﬂ’a@rs%ieci’iﬂﬁﬂy used. Aneor dingite axt2riieaSpect
of the present invention, there is provided a conponent nounting apparatus

as definedjpanone; of pheylhist throughibH h meneaisicdbamhetei n thie
pl acenent heads are each provided with a plurality of conponent hol di ng

nenbers for, j h nparentf.f ado byat hey canpenent rbeediirg: deriiees
t hat have §%§ﬁﬁ2§¥%é §¥ﬁ%5n%onentefeeding units, and a direction in which

the plwrali : opent,. [ LS cake 23 Aikangad apgdia difr estion
in mhf%h tﬁ%xﬁ15?g%¥?y9§?wcgﬁ% ngﬁfn?gggfﬁg gﬁits oﬁngﬂe.co?%oﬁent f eedi ng
devi ces ar eaz&%r aﬁgfg al & &xt gﬂg@gsl n; an Slgq{%@&logﬁlsmq! r eCti.QRi ACgRRALNG t0 a
13t h aspect"of the present invention, thére 1s provided a conmponent

Tonng 09 ARPAAMR. 20 A8 ARIIARL | B ABerNROT 1A NEnk! lallY OUEREREDn
while being meshed with the pair of Y-axis ball screw
shafts,'an X-axis ball screw shaft extended in an X-axis

10 direction parallel to the board- conveyance path
perpendicular to the Y-axis diréction‘in.the f—axis movable
unit, an X-axis rotation drive devicé for forwardly and
reversely rotating the X-axis ball écrew shaft, and an X-
axis movable unit that can advance or retreat in the X-axis

15 direction while béing meshed with the X-axis ball screw
shaft.

According_ to a sixth aspect of the present
invention, fhere is provided a componeﬁt mounting apparatus
as defined in any one of the first throﬁgh fifth aspects,

20 wherein the component mouﬁting work area 1s divided into
two parts of the first component mounting work area and the
second component mounting work area which do not overlap
each other. |

According to a seventh aspect of the present

25 inventicn, there is provided a component mounting apparatus



13 22 February 2005 wherein the placenent heads are each provided with a
plurality of conponent hol di ng nenbers for holding the conponents fed by
t he conponent feedi ng devices that each have a plurality of conponent
feeding units, the plurality 5 of component hol di ng nenbers and the
plurality of conponent feeding units of .t.;he conponent feedq] devic re
arranged at equal intervals, and a pl ura]1]i ty of conponent ZEIg%ergryﬁﬁog
collectively held in the plurality of component feeding units by the
plurality of conponent hol ding nenbers. 10 According to a 14th aspect of
the present invention, there is pravided conmponent unting net hod for
executing &5f iG55 4rﬁﬁ%pg?ﬁtPgnﬁiﬂnﬁ%%ﬁ%gt%¥9uﬂgPﬁﬁﬁ6ga%ﬁg%é%%mard
on which a_conponent is to be placed in a first placenment positign via a
first prelsUptaeamorPTBraRdBy posiTIRFFT oCBIEEIRIG diiat Woriveydroe
path in a first caonponent nmounting work area Qut of the first conponent
nount i ng weFk2ages weedacgitl thhpbnEARVRYGRCANP ROt KB eAREN &S t wo
‘parts obtai ned by dividing a conponent npunting work area and do not,
over| ap eaERNIOYBRREr Pakél difRg &a@@ﬁn@@n&heq%dtgrf%w% £i PerEortpérients

f eedi ng device by nmeans of a first placement head; recognizing the
conpoRent ReFd Byolaetedr stopl B mdUHE byPRASEHSL BF & 7F i rde r dclddiii ti on

devi ce; 25 placing the conponent recognized on basis of a 14 22 February
- 2005 mounting unit and the second mounting unit.

Aécording to an eighth aspect o0of the present
invention, there is provided a component mounting apparatus
as defined in the seventh aspect, wherein the bypass

10 - conveyance unit is comprised of an upper bypass conveyance
unit and a lower bypass convevance unit arranged below the
upper bypass conveyance unit.

According to a ninth aspect of the present
invention, there is provided a component mounting apparatus

15 as defined in the seventh aspect, wherein the bypass
conveyance unit is comprised cf 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

20 as defined in any one c¢f the first throuch ninth aspects,
wherein the second board is lcocaded into the second mounting
unit while being fturned at a phase angle of 180 degrees
with respect to the first bocard lcaded into the first
mounting unit, and the second board is unloaded from the

25 second mounting unit while being further turned at a phase



recognition result on the first board |l ocated in the first placenent

position by nmeans of the first placenent head;

| ocated in the first placenent position toward a first post-placenent
standby 5 position and hol ding the board after ending the conponent
pl aci ng; and hol ding a second board on i ch a conponent i be din
a second placenent position via a secongn%replacenent sta@%ﬂ%aﬂyénf#@@§

| ocat ed al ong a second conveyance 20 path different fromand in parallel to
the first conveyance path inside the second conponent nounting work area

and a secogﬁ%g%gﬁgi @googggégégﬂgggg&i&gbaaeaf B dig B LT £ it

a second coO

recogn

posi L1on by moans. of “PRECSBEBNA-Bl aRBneRt Head S P96 and un o g NG <

position by nmeans of

i zi

eed i ans of "a second acement head:;

unl oadi ng the first board

from

he conmponent held by the second pl acenent head by neans of a
second recognifion device; placing the conponent recognized on basis of a

unl-oadi ng

board | ocat ed i

th d. pl it d d
oot - pl ACeRER £ aRaby FRoS! FoR: GRUCHOI () O ENESRbAPdUAFTar SWHAT Tife

conpo
15 22§|

ent

second

Fobrbb 230055 RS 155 9% o GAORA T FTHEN | PAE BORF I/ ho |~

| oadi ng and unl padi ng, of the second board. Accordin a 15t.h aspect. of
t he preseﬂgh?HQéﬁtFﬁn}nfﬂg?%@i%P oWV %P(ﬁhﬁﬂﬁﬁﬁﬁ%dﬁéﬁﬁﬁ d%ﬁl: %s 5

defined in the 14th aspect,

second nouttFhgtBpePaFPBA BAPERTHEGpBRYentfyPReFfoFAER. the first board

10

15

20

25

and a reverse mode in which the second board is loaded into
the second mounting unit while being turned at a phase angle
of 180 degrees with respect ‘to. the .first board are
selecti&ely used.

According to a 12th aspect of tThe present
invention, there is provided a component mounting apparatus
as defined in any one of the first throﬁgh. lilth aspects,
wherein the placement heads are each provided with a
plurality of component holding members Zfor helding 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
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.

ARccording to a 13thr aspect of the present
invention, there is provided a component mounting apparatus

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

wherein the first nmounting, operation _and the



According to a 16th aspect of the present invention, there is provided a
conponent nounting nmethod 10 for executing a first nounting operation
conprising of: holding a first board on which a conponent is to be placed
in a first placenent position via a first preplacenent standby position
| ocated along a linear first conveyance jpath in a first c¢ nt i ng
work area out 15 of the first conmponent nounting work aregﬁgﬁ%§3a522§Q%
conmponent nounting work are that are two parts obtai ned by dividing a
conmponent nounting work area and do not overlap each other; holding a
component {,gd-Lrom eyl i 1sia commpaneits 24 feadl negloyi o Arfaged i dh a
vicinity o pﬁe irst placenment position; recogni zing the hel d conponent by
means of agihf%ii%fcgg{” (g Aerlce A kangednbindryl CHAL Y flaldlp Mifest
pl acenent positiom, pl'acrng the conponént recogni zed on basis of a
22 Februar ogni,ti ul e 41 0 - a i e
first pl acé%ﬁggé%%ggt ?(%Eﬁl; 5 nltlgokg%i ﬁémP %gebi@r sfiéerbdg%rgg o\g%a%%(gj :tﬁgtthgé Efulhrst
pl acenent position.toward a first st -.pl by i.tion . from
Pho firet BraBehomt Boditron ] euHE  oar S LESl SoRvSyaias gttt nd ¥
hol di pg the_board after. ending the conponen | aci.ng; .and | di econd
SRR S R LIRS S R e e

boar d”on ina“secon acenent. position
[ d 10 pl t andb it .al | i d
Conveyancer paR I ai FREFert - f FBm aNAPPRCRAr SFLOL Fo P T G o arel e

at equal intervals, and a plurality of components can be

16

coliectively' held in the plurality of component feeding
units by the plurality of component hclding members.

10 According to a 14th aspect of the present
invention, there is provided a component mounting method
for executing a first mounting operation comprising of:

hclding a first board on which a component 1is to
be placed in a first placement position via 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 do not cverlap each

20 other;

holding & component fed from & 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



path inside the second conponent nounting work area and a second nounti ng
operation conprising of: holding a conponent fed froma second conponent 15
feeding device arranged in a vicinity of the second placenent position:
recogni zing the held conponent by neans of a second recognition device

arranged in a vicinity of the second pl acenent position; l.acin
conponent recogni zed on basis of a recognition result, on%gﬂgegyésﬁabigard

| ocated in the second placenent position; and unl oadi ng the second board
| ocated in the second placenent position toward a second post-pl acenent

standby 25.pesihiofohreasthe secand pf aesentapdsibeanedl ong e finsar
17 22 February 2005 second conveyance path and hol ding the board after

endi ng t he, CORPRACAt, P AET Y. b AGEH NEE tthed fliftdt gapecmenft teador esent
invention,” there 1s ‘provided a conponent nounting nethod as 5 defined in

any one of the 14th phyough,d6tdhaspests, pehaiei Dotheegonponent nbindt ng
work area.is divided into two equal parts of the first conponent nounting

wor k area e : o] ti rkoatepl tbhabeflo notamitey | ap
each otherﬁf%%éaé%grg?%gjﬁgﬁgnE?Q%ﬁggggeg?ggﬁpt g pr%sent ?nventi%n, t here

i's provided a.conponent INoepet hod.gs defdhednbim@nynene-@fpdhentlat h
through 1??%g%§%%§tgﬁawﬁggg¥%k£ %%%r 8that i's not subj%cted to the first
nount i ng %ggration aqg t he second nounting operation is made to pass 15

t hrough a %%%%gtdﬁ%eyance unit arranged between the first conveyance path

and the second ConvenggfngaéhSecond bocard on which a component is to
re placed in a second placement position via a second pre-
placement standby position located along a second conveyance
10 path différent from and in parallel to the first conveyance
péth ihgidé the-second component mounting work area and
a2 second mounting operation comprising oZf:
holding a component fed from a second component
feeding device by means of a second placement head;
15 recognizing the component held by the second
placement head by means of a second recognition device;
placing the component recognized on basis of a
recognition result on the second beoard located in the second
placement position by means of the second placement head;
20. and
| unloading the second board located in the second
placement pdsition. toward a second post-placement standby
position and holding +he board after ending the component

placing, and

25 the method being able to independently performing



According to a 19th aspect of the present invention, there is provided a
conponent nounting nmethod as defined in any one of the 14th through 18th
aspects, 20 wherein the second nounting 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 nounting o ation, and the d bo S
unl oaded whil e being further rotated atpggphase angl e of ?§§2§HBPBg@ﬂ%%en
25 unl oaded after perform ng the second nounting operation. 1 g 22
February 2005 According to a 20th aspect of the present invention, there is

provided a_conponent nountin thod_ as_.defined i t At

t hr ough 18FﬁegEB@§%§? ﬁﬂarg? ° l?%-%ﬁaQEER%hggF&Qﬁﬂ|ch {gégg%cgﬁﬁihﬁ%nting
5 operation of the second_board is (grforqu in phase with the first board
subj ect ed PBdtH%l??géPgnﬂun???mf?ﬁﬁﬁ)tqo nd a reverse node in which the

second nmounting operation is perfornmed by .turnin he secqnd b d a
phase angl e of 180 dé&F@églﬁﬁthtPesﬁkctlgtpth%S?gFét 8§ar %§ubﬁ%%?%%§%o t he

10 first nmounting operation are selectjvely used. Accordi.ng to .a %%%és
aspect of th¥epEesant theventiSom I HEEE i% %?‘%Rﬁpcf’ét}: & At Mt i h
met hod as defined in any one of the 14th through 20th afggcts, wher ei n,
when Bhe cdaponest sii edhs okftalpl FREFEy GBS Combbfent 1T ebdi T UM A% of
the conponent feeding devices are held by a plurality of conponent hol ding
nmenmber s of opheaplaseneandheadse t h&osradal i B3P EShporfditd be 8¢
concurrently collectively held by the plurality of conponent hol ding
menber s i nindepphdentivyrefie nent feeding units. 20 According to a 22nd
aspect of the present invention, there is provided a conponent nounting
appar at us conpri si ngAcaolridis méent isng LR, ¥BPEATI sOBr ovibed REIFERE i r st
| oader that is arranged in a first conponent nounting 25 work area out of
the first componeént,nouimiagivorkrayedednd Cca@EQReebA@aRyingomnethod
10 - for executing a first mounting operation comprising of:
holding a first board on which a component 1is 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 Iirst

recognition device arranged in a vicinity of the first

placement position;

25 placing the component recognized on basis of a



a second conponent nounting work area that are two parts obtained by

di viding 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 y placenent standby position |ocated along a first

conveyance path inside the first conponerd nounting work ay a_fi
board conveyi ng and hol ding unit for positioning and holdﬁgﬁaémgaﬁﬁéigsin a

first placenent position where the board is conveyed beyond the first
pre-pl acenent standby 10 position in a conveyance direction, and a first

unl oader f oL pasit]oni pgaand, holding theshoapdtn 1ackicest ipostip: atknent
1 0N e

st andby posi ere t oard is conveyed beyond the first placenent

position in V, jrection, wherein a conponent that is fed from
a first 15p%%§%%%§€t§¥§£€fﬁg device and held by a first placenent head is

pl aced on the first ?ggé%%%ﬁgﬁg%%{igiigg f%?é%d_phgggﬂg&?ijO&hbiOﬁier

means of the first p a second nounting unit, which is

provided with a second l.qader LS arr ' bg sesppd-Ccogpan 20
nmount i ng mBi?c%T%%E #%ﬁs(ﬁiﬁntigﬁﬁéﬁ&aﬁ% ﬁ%]gingbgsFigéﬁ board on mh??% a

conmpopent is to. be aced_in a.seco e - and: it1 iecated
algﬁg a seBohuttohv gﬁbet%%t%laﬁifg$%%%£$%%§1gﬁgafabga9§¥IE%%to %ﬂ% first

conveyance path inside the second n i second
board convgg-’FﬁE EVi sk sim A Te v 'taq%ﬂj@fﬁ%(% %g%%%awé%o%%ﬁ%gi i%}l\i ng

and 2 0 22 February. 2005
component placing; and

| holding a second beoard on Which a component is to
be placed in a second placement position via a second pre-

10  placement standby position along a linear secoﬁd conveyance
path different from and in parallel to.the firgt conveyance
path inside the second component mounting work area and

a second mounting operation comprising of:
holdiﬁg a component fed from a second component

15 feeding device arranged in a viéinity of the second

placenent positiocn;

recognizing the held component by means of a
second recognition device arranged in & vicinity of the
second placement positicn; .

20 placing the component recognized on basis of a
recognition result, on the second board located in the
second placement position; and

unloading fhe second board located in the second

placement position toward a second post-placement standby

25 position from the second placement position along the linear



hol di ng the board in a second placenent position where the board is
conveyed beyond the second pre-placenent standby position in the conveyance
direction, and a second unl oader for positioning and holding the board in a
second post s placenent standby position where the board is conveyed beyond
t he second placenent position in the conVéyance direction, erein
conponent that is fed froma second conponent feeding devﬁ%%P%HHaﬁéégo%y a
second pl acenent head is placed on the second board | ocated in the second
10 placenment position, by nmeans of the second placenent head; a connective
conveyancesWpbhaf @onv@eadinee dpdaar dninte leiither thdebbierst diaderendinhe
second | oader; detection devices for detecting presence or absence of a

board in the fLEsboloddesyatiegfirst board 15 conveying and hol ding unit,
t he second ﬁgageréoand theasgg%nd board conveying and holding unit; and a

control section for gggggh&ﬂ%.cqg;rqg sp7that aspeth hicghestheor deresdnt

priority given to a state 1n"which no board exists in both either | oader

and the bogggegggggyi 2fe2d aﬁgp@ﬂim'@ni&@&@ﬁdimﬂﬂmd aesdeiodmdasi s

of a detection signal omt tection device, a board is fed to the

| oader rel gvant _t,0 e hi.gh order .@f, prionit he cormecidpdcts,
£ geggp,eﬁ n%lli'a %{Gvgrgﬁ{le el +@la PRUEGH t’h?b!u% pPlect s

conveyancean a s | oaded by the connective conveyance unit

ot 1 oaddheBrin 2y Rkt dny " Bt T el oo acoorang To 2 next
order of pE&SrEE%alA%%SﬂﬂéqgftQh% 234 125pShloRint PRcAKES8R! work area
and the second component mounting work area that do not
overlap each cther.
10 | - According to an 18th aspect of the present
| -invéntioﬁ, there is provided'a-component mounting method as
defined in any cne of the 14th through 17th &aspects,
‘wherein & board that is not subjected to the first mounting
operation and the second mounting operaticn is made to pass
15 through z bypass conveyance unit arranged between the first
conveyance path and the second conveyance path.
| According fo 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,
20 ‘whereinr the second mounting cperation is performed by
ﬁurning the second board at a phase-angle of 180 degrees
with respect to the first board subjected (o the first
mounting operation, and thé second beocard is unloaded while

being further rotated at a phase angle of 180 degrees when

25 unloaded after performing the second mounting cperation.




invention, there is provided 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 conveying and hol ding unit, and the first unl oader

and a second nounting conveyance path cqmprised of the se | oade he
second board conveying and holding 10 unit, and the secong(%%t?ﬂa@’ré%%

arranged i ndependently of the first nounting conveyance path and the second
nmounti ng conveyance path, and wherein the detection device further detects

presence or absence ﬁgc rggﬁéd %g t he bypass eyange 1snudni torandnsherein
odd”a boar

it is controlled to by means O the connective conveyance unit

Into a | oader. with nosgggédigr Eggig%ﬁagscgﬁ@gﬁéggc%dﬂﬂgiﬂg1ﬁéﬂyngggd in

a state i n"WRFBARB’ b exPsts In the frrs ader or theé second | oader
O lte Lypass  camveyanee ynis.d oploving Lhp 20 bl ofser olida Ly
Compr | si ngWeg5ethe CompoeM T uRIaT ABpalaras denbneht R s ha Ys 5
or Y 2008 2ihch SECEL 200 SOTRODeTL IIUPLIOG, SRR W PN e @
boar d 't hat 7.8 SFeBORFaNPUREoByRACECcoRToraRCE TP S0d GRS onad Shad el d
wher el n { hE=UBFest MRRieuFceH PaFEnE T oRESeE pr BRUACE S SRERREEor & boar d
'n the thl;gr@gﬁgggegg turning the second board at a phase angle of

180 degrees with respect to the first board subjected to the

10 first mounting operation are selgct%vely.used.

According to a 2lst 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 component feeding units.

20 According to a 22nd aspect of the presant
invention, there is provided a component mounting apparatus
comprising:

a first mounting uniﬁ, which is provided with a

first loader that is arranged in a first component mountling

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



10 position in addition to the bypass conveyance unit, and the control

section executes control so that: with a highest order of priority given to
either a state in which no board exists in both either |oader and the board
conveying and hol ding unit succeeding the | oader or a state 15 in which no

board exists in both the bypass conveyan unit and the thjr | ace
pcsltlon.and wi dth a second- hl ghest orde?gof priority gi vg’@ l?%t?rf"ﬁ@’ g&ﬂ%r on

basis of a detection signal fromthe detection device, a board is fed to
the | oader relevant to the highest order of priority by 20 the connective

it board i d to.the b it I t :
he. Sbeondhi SRS of ABPoBER br PPNy Shchy B nd 108, seiqit >bPaer o1 SRerSr i Ly;

and, in a state i ich no board exists in the first | oader_or the second
| oader or Fﬁ@aﬂﬁﬁg%ggb TS %n???pgnBBQrHOPEEQBg|8§E d%ﬁ1%)?ﬂ§ Foader
Wi th no board or the bypass 23 22 February. 2005 con e unit .with no
board by tﬁ’é’tc&’fﬁé"&tapvga(?zn\? ce “0fi P simited t%%%@@l%‘?d‘ér*bfs
priority. According to a 25th aspect of the present invention, there is
“provi ded ab@@FFoRENF RSN RPTEEEHY 58 ohPrPEi R ?CﬁdH%Qﬂaréhﬁﬁ?nﬁrﬁﬁit,
which is provided with a first |loader that is arranged.in a first conponent
mount iPng WeRRCcaReatogtaarbyh@oBRtdONc FRFEHER AN ichg Motk GOREEUATC
second conponent nounting work area that are two parts 10 obtained. by
di vi di ng amatipstreadestbe EdFpEnERMPRBEHT AYURGER Camis arftk oy ot Tovek | ap
each other, for positioning and holding a first board on which a conponent
is to be pbased i acavevise pradpl hedddmg st@ddby f9dsi tASH Hiotutd atdhg a
first conveyance path inside the first conponent 15 nounting work area, a
first boarHoédnugyithg dmhitbl Bhng Fdinst arlaomiantonPaglhhanhaindaty Ehe
board in a first placenent position where the board is conveyed beyond the
first pre-pbacénast stavdpydpbsivorsh thea ldasieyphecPr daFeBensn, Seamday first
unl oader for positioning and hol di ng

10 position in & conveyance direction, and a first unloader

for positioning and holding the bocard in a first post-

placement standby peosition where the board is conveyed

beyond the first placement position in the conveyance

direction, wherein a component that 1s fed from a first

15 component feeding.deviée'énd heid by a first placement head

is placed on the first.board located in the first placement
positicn, by ﬁeans 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 1ﬁbrk 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  seccnd

conveyénce path different from and in parallel to the first

conveyance path inside the second component mounting work

25 area, a second board conveying and holding unit for



20 the board in a first post-placenent standby position where the board is
conveyed beyond the first placenent position in the conveyance direction,
wherein a conmponent that is fed froma first conponent feeding device and
held by a first placenment head is placed on the =first board |ocated 25 in
the first placement position, by neans b$/the first 2 ~2é? Februa %005
pl acenment head; a second nounting unit, which is provided -lf%brga%é%(})]

| oader that 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 g,secondipgephacement standby position |ocated along a second
conveyance path différent fromthe first conveyance path inside the second
conponent nounting work area, a second board .conveying and holding unit for
positioning and 10 holding the board in a second pl acenent position where.
the board is conveyed beyond the second pre-placenent standby position in
t he conveyance direction, and a second unl oader for positioning and hol di ng
the board in a second postpl acenent standby position where the board is
conveyed 15 beyond the second placenent position in the conveyance
direction wherein a conponent that is fed froma second conponent feeding
devi ce and held by a second pl acenent head is placed on the second board

| ocated in the second placenent position, by nmeans of the second pl acenent
head; 20 a bypass conveyance unit, which is roughly parallel to a first
nmounti ng conveyance path conprised of the first |oader, the first board
conveyi ng and holding unit, and the first unl oader and a second nounting
conveyance path conprised of the second | oader, the second 25 board
conveyi ng- and hol ding unit, and the second unl oader 25 22 February 2005



and arranged i ndependently of the first nounting conveyance path and the
second nounti ng conveyance path; an upstream side connective conveyance
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 a rd in the first er, t irst
£ Zeduaniade

board conveying and hol ding unit, the second | oader, the
conveying and hol ding unit, and the bypass 10 conveyance unit; a third
mounting unit, which is provided with a third |loader that is arranged in a

Lhird_componegt.ouRLI ag vork area. oul, of . hec4bir dpcoTpoBEnt NG vor k

area and a onent” mMbuntihg wWork aréa that are two parts 1

obt ai ned di vi di ng_a downstream si conponent unt i k .and do
not Over | ap°®ath 6t het™V Fe %%g??goﬁﬁﬁb:%%%ﬂﬁgl%?%gB%EPnggEbéﬁ%ﬁﬁ%ﬁpmhich
a conponent is to be placed in a_third.pre-placenent _st it

| ocat ed al®ng*a*PHi 8 tgﬁv QQﬁﬁgaﬁg?hgﬁﬁgFagoghegﬁ iFdS%g%%%%gﬁﬁiﬁk

nmount i ng rk area, .a third board.canveyj nd _hol di ng, upj r -

posi ti oni ngPan® 391 ity the? gam%%“& thﬂgd%@aﬁgnﬁ‘lt %po%%%?%ﬁ where t he
board_i s conveyed beyond the third pre-placene st.andby position_in
conve@ancep%l?‘?%%?iﬁén,s%?fbd%ytIlﬁorsdltd'rﬂrbag’ rﬁorgéﬁsi?‘?%ﬁ nglsan§0r{13rlec}’ienag 25
the board in a third post-pl acenent standbg Eosition mﬂ§£e 2 6 .22
February 200%°Bfle Bfar $99bnPeded™58yonB Ehe1Phi rd pldtens® Posit&%n in
t he conveyance direction, wherein a conponent that is feg froma thg%P
conponent FEERFR§OHeVWEETSEA® Hel BOBRORSPRi rtda)l atBneRC i & PSS on
the third board located 5 in the third placenent position, by nmeans qf the
third pl ac@mﬁq@nﬁﬁbd;f%dwmew&aﬁtiqwfuhietl,d W cR i SSERY é)é@%ﬂteﬁl
fourth |l oader that is arranged in the fourth conmponent nountjng work area,
for positikeidgignd hsted nghathli reecond board located in the™ second

10 placement position, by means oflthg secqnd placement head;
a connective conveyance unit for lecading & board
into either the first locader or the second loader;
detection devices for detecting presence or
absence of a board in the first 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 contrecl so that,
with highest order of priority given té a state in which no
board exists in both either loader and the board conveying
20 and holding unit succeeding the ldader on basis of a
detection signal from the detection device, a board is fed
to the loader relevant to the highest order of priority by
the connective conveyance unif, and a board i1s loaded by
the connective convevance unit into a loader with no board

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



10 board o
standby position |located along a fourth conveyance path different fromthe

third conveyance path inside the fourth conmponent nounting work area, a
fourth board conveying and holding unit for positioning and 15 hol ding the

board in a
fourth pre
fourth unl

n which a conponent is to be placed in a fourth pre pl acenent

fourth placenent position whetre the board is cqnveyed be t he
- pl acenent standby position inéfhe conveyance d%&(ﬂ,’%’qr{ﬂﬂfy%ﬁg’da

oader for positioning and holding the board in a fourth

post pl acenent standby position where the board is conveyed 20 beyond the

fourth pla

that is fe
pl acenent
pl acement

downst ream si de connecti ve conveyance unit for

in_the cqonveyance direction,

head is placed on the fourth board | ocated in the fourth

posi tion, DYSRESAES0f %he & ourT¥F pl 48BfBAt Réad:thes gresent

the board FPRERPEAGToNENBESt hE PrPYLIGA! GaderPorkd ts SR 10 ARRAL2 Bird

bypass conveyance unit and | oading a board into either one of the third

| oader and
det ecti ng

afheefdnrth iPoddér ;223G YRRCSEr cBRT SNEE geRBELSIRIdéyiRedor
the presence or absence of a board in the first |oader, the

erein a conponent

N A e S A SR TR I e

22 February 2005 unl oadi ng

t he

second unl 68BEEY2RRE tFIFE uribadier 1 heothbld bBaralésaveyP ngd arfd 1531 di ng

unit, the

10

15

20

fourth | oader, the fourth
mounting conveyance path comprised of the first loader, the

first board conveying and holding unit, and the first
unlecader and a second mounting conveyance path compriséd of
the second loader, the second board conveyving and helding
unit, and the second unloader and arranged independently of
the first mounting conveyance path and the second mounting
conveyance path, and

wherein the detectionr device further detects
presence cor absence of a board in the bypass conveyance
unit and wherein it is controlled to load a bcard by means
of the connective conveyancé 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 c¢r the

second lcader or the bypass conveyance unit following the

highest order of priority under control of the control
section.
According to a 24th aspect o¢f the present

invention, there is provided a component mounting system

comprising:

25

the component mounting apparatus defined in the



board conveying and holding unit, and the bypass conveyance 10 unit; an
upstream si de control section for executing control so that, wth highest
order of priority given to either a state in which no board exists in both
either one of the first and second | oaders and the board conveying and 15
hol di ng unit succeeding the | oader or a state in which no hoard exi b I n
both the bypass conveyance unit, the thi%d or fourth | oad " Wwaﬂhz @%ard
conveying and hol ding uni't succeedi ng the | oader or the bypass conveyance
unit and with the next order of priority given to the other, on 20 basis of
detection signals fromthe upstream side detection device and the

downst r eam?Sirde 2§8e6¢ri 8Rddevi ce, a board is fed to the | oaders according
to the order of priority by the upstream side connectjve conveyance unit,
and, in a state in whi GeTFORsedr AANIETY |3PRMA LT svhLeRdeRSor tHel b

second | oader or the bypass conveyance unit according to a 2 8 22
February 2008nting unit for placing & component that is fed from =&

third component feeding device and held by a third
5 placement head on a third board that is fed from the bypass
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 cf a board. in the third placement
10 position in addition to the bypass conveyance unit, and
the control section executes control sc that:
with 2 highest order of priority given 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 pcsition and with a second-highest
order of priority given to the other on basis of a
detection signal from the detection device, a board is fed
to the loader relevant to the highest order of priority by
20 the connective convevance unit, a Dboard 1is fed to the
bypass conveyance unit relevant to the second-highest order
of priocrity according.to a next order of priority; and, in
a state in which no board exists in the first lcader or the
second loader or the bypass conveyance unit, a board 1is

25 lcaded 1into the loader with nc board or the bypass



next order of priority, a board is | oaded by the upstreansi de connective
conveyance unit into the | oader with ne board or the bypass conveyance
unit; and a downstreamside control section for executing 5 control so
that, with highest order of priority given to a state in which no board
exists in both either one of the third aw fourth Ioaders:§$9 t he bﬁ@%g
conveyi ng and hol ding unit succeeding the | oader on basis a8t

signal fromthe downstream side detection device, a board 10 is fed to the
| oader relevant to the highest order of priority by the downstreamside

connect | ve ceaRLoAnCe Wld Al nd Mgy Phane LAMENC0 hadl e pheed 0 the

third | oader or “the fourt oader accor to a next order of priority, a
was

board is lﬁﬁg%da%%oE%3 rEQQESEQQQ%SO%o?%ﬁ%&EE%‘conveyance unit into

0
t he | oader "With no boaP%} ané executing cont so that, with the highest

order of priority gi%%@OEgigﬁstqkp in whigh a ggggg eégst§hgn:ﬁ§§g§ﬂgher

| oader and the board conveyirig and hol ding unt ocated on an tream si de

of the unl oader, .a board is 20 unl oaded. from the 0 \Y; t he
hi ghest or aBF’eBF’—BFﬁfo?W%F% onar é”i%"glcgeo%ét & osr}ue & g@ﬁﬁgéﬁlgeasrc%sn%%ﬁ/ance
unit, _,and, in a.state in which a board exists in the first unl oader. or the

second unl G28BF 16-™he bypass conveyance unit according to a next order of

iority, the board is 25 ynloaded. from t l.oader_wi th the b th
bypass "2 0 22 Febr Gary BO0S RTVYANEE b PRieh TheTbOM ASEoRBrd the

downst ream si de ﬁonnective conveyance uni.t. A cordin% to _a 26th aspect of
the present*FAvenPPERL thefelfs3praviged 1 éo%ﬂ6ﬁ§nF P g "8t ehi%s 5
defined in the 25th aspect, further conprising a secqond b pﬁis conveyance
unit, whi cHoF§ REGGhPYFparalhel TiasE CRMPATEBIMTONG e & drc & 554t 1
conprised of the third | oader, the third board conveyi ng and hol di ng unit,
and the thfr FAHEATGhdeP RARERE f BARPRIRFUMA Ty BRTeydnce Pt htWo Pparts

10 obtained by dividing an upstream-side component mounting
work area and do not overlap each other, for positioning
and holding a first board on which a component 1is to be
placed in a first pre-placement standby position located
along a first conveyance path inside the first component

15 mounting work area, a first board conveying and holding
unit for positioning and holding the board in a first
placement position where the board is conveyed beyond the
first pre-placement standby position in a conveyance
direction, and a first unloader for pecsitioning and holding

20 the board in a first post-placement standby positicn where
the board is conveyed beyond the first placement position
in the conveyance direction, wherein a component that is
fed from a first component feeding device and held by a
first placement head is placed on the first bocard located

25 in the first placement position, by means of the first



i0 conprised of the fourth | oader, the fourth board conveying and hol di ng
unit, and the fourth unl oader and arranged i ndependently of the third
nount i ng conveyance path and the fourth nounting conveyance path, and
wherein the downstreamside control section 15 unloads the board unl oaded

fromthe first unl oader or the second u ader toward the nd
k2 ZEF Qi) 2008

conveyance unit and | oads the board unl oaded fromthe byp

unit into the third | oader or the fourth |loader. According to a 27th aspect
of the present 20 invention, there is provided a conponent nounting system
as defined_in theg%G%p spect, further conprising: a downstream si de second
connectivep&8ﬁ$gﬁ c&°GM't for unl oadi ng the board from any one of the

third unl oader, the fourth u é&gdegqqfqg%ige ggggﬂdigyggg%i%icpqﬂwqupce
%ﬁﬁﬁ§ oSt e id 1

unit; 3 0 22 Februfry e Sécon eét’ection device for

detecting presence. or absence of a board in t.he ird de  Lhird

board convé?Fﬁ&ganhoﬂg?Hiﬁgmﬁhiﬁ? tﬁ%r?%%??hjﬁhl%gaer?g$%§§f6%¥¥%ﬂ§6§$d

conveying and holding 5 unit, and the secand .bypass cggﬁgyan elﬂ%ﬁéséﬂd a
t'hat;

downst r eanfSHAE 186c OFRF CoREEEr sERT i O S "8%&8ut Fhg o1% s6 with

t he hi ghest order of priority given tq a _state i.n which a board exists in
both &1t hePOBRE 6F FRGCPhEr GCENETES i R SEISLESHM the (R IWA P

fourth board conveying and hol ding unit succeedi ng the unl oader on basis of
a det ect i OR1ECGRERTS r ofF EREPHowRATEERTI de- d@&@@gi on®devi E& ™t he
board is unloaded fromthe unl oader relevant to the highest order of
priority bgorNevas®estpathin sidéeseasnd tIhnskei Ve IS cgﬂ’s}g9¥ﬁ8€eurﬁattband,

in a state in which a board exists in the third unl oader or the fourt

unl oader oinshdesddvndsbypads CORMREEITC RN ELRE cHPTKN XAt hE MESEOWNT der
of priority, the board is unloaded fromthe unloader with the board or the
second byphserdonvenpaeréngni eni t Botlifd ifoard X0 tiekar ®AH IdWE r i si de

second connective conveyance unit. o
10 holding the board in a second placement position where the

board is conveyed beyond the second pre-placement standby
position in the conveyance direction, and a second unloader
for positioning and holding the board in a second post-
placement standby position where the board is conveyed
15 beyond the second placement position in the conveyance
direction, wherein a component that is fed from a sececnd
component feeding device and held by a second placement
head is placed on the second board located in the second
placement position, by means of the second placement head;
20 a Dbypass . conveyance unit, 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 the second loader, the second

25 board conveying and holding unit, and the second unloader



According to a 28th aspect of the present invention, there is provided a
conponent nounting system as defined in the 27th aspect, wherein, 25 with
t he hi ghest order of priority given to a 31 22 February 2005 state in
whi ch a board exists in both the second bypass conveyance unit and either
one of the first and second unl oaders and, the first or se%ng goard2005
conveyi ng and hol ding unit succeedi ng the unl oader on basi potiagy
detection signal fromthe downstream si de second detection device, the
downstream si de second control section further unl oads the board fromthe

second bypggy 899%%380Enﬁ@fgén&@h@ignbft OnkNne; BgNESLrender QnwjLiddy by

t he downstreamrsi de“second connective conveyance unit. 10 "Accordi'ng to a

29t h aspec%aQB %QS 9585gg&o£§v§§ﬁbﬁgngaPgéggggnego$gq%g a conponent

nmounti ng apparatus as define pect, “wherein the first

nounting unit is opergtiv%gﬁégﬁg%é%%egg%gg?gg?ge@gﬁgéyaﬁgg_ﬁggen%or

mounting unit. 15 AcCOr dtn t he sent invention,

there is Proided o, commoent. rpunting ggt hod i ot agd i, 4he 1611,

aspect, i on and the Second nountin

[ i nd d I f. d, i ef it i f i
Thoseoand SCRBRIalBRRCE Al FoRi HYBECBr CORG-UFASEnE ient i on il | boce

. at ur . nt"invention wll becone
e oMt Lo ot g deserbpUon {KPLCLT, SOPLIEI OBl LU0 o
presence or absence of a board in the first loader, the
first board conveying and holding unit, the second loader,
the second beoard conveying and heclding unit, and the bypass
. 10 conveyance unit;

a third mounting unit, which 1s provided with a
third loader that is arranged in & third component mounting
work area out of the third component mounting werk area and
a fourth compeonent mounting work area that are two parts

15 obtained by dividing a downstream-side component mounting
work area and do not overlap each other, Zfor positicning
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 peositioning 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 holding

25 the board in 2 third post-placement standby position where



31/ 1 22 February 2005 drawi ngs, in which: Fig. 1 is a detailed plan view
of a conponent nounting apparatus according to a first enbodi nent of the
Fig. 2 is an enlarged plan view of a first nmounting unit

pr esent

i nventi on;

of the component nounting apparatus of Fig. |I; Fig. 3 is an overal

schematic arrangement view of the conponent nounting appar
10 Fig. 4 is an explanatory view for explaining the
nounting operation of the conponent nounting apparatus of Fig. 1, where the

capitalized English letter "A" at the center of each board is a mark
i ndi cating{he dinecti On-0f€968 BPR3LHE the third placement position

10

15

20

25

in the conveyance direction, wherein a component that 1I1s
fed from a third component feeding device and held by a
third placement head is 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 &
fourth loader that is arranged in. the fourth component
mounting work area, for positioning and holding a third
board on which a component 1is to-be placed in a fourth pre-
placement - standby position located alcng a fourth
convayance path diffefent from the third conveyance path
inside the fourth component mounting work area, a Iourth
board conveying and heolding unit for positioning and
holding the board in & fourth placement position where the
board is conveyed beyond the fourth pre-placement standby
positicn 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 fcourth placement position in the conveyance
direction, wherein z 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

%HSQM F?@°§oo5



5 Fig. 5is a block diagramshowi ng a relation of connection between the
control unit, drive devices and sensors of the conponent nounting apparatus
of Fig. 1; Fig. 6 is an explanatory view showi ng a state in which a second
board is | oaded into a second nounting unit 1C while being turned at .a
phase ,angle. of 180 degrees with respect;7to a first boarg ded

first mounting unit and the boards are subjected to nount ﬁdp ?%ﬁ
respectively, in the conponent nounting apparatus of Fig. 1, where the
capitalized English letter "A" at the center of 15 each board is a mark

i ndi cati ”guztlf'@aghﬁSCEhQ”thﬁrQaEPoHeéﬂgj ofit90£7 the 20 rexpLanateiay view
showing a state In first board loaded into the first nDuntlng

uni t and the.spgond, pogrd, 'QE‘Qeghé“ngEQE E‘éfx‘%@%%@“h'ﬂ“@ dild 120 Ane

subj ected To nounting opefations ective In an 1dentical phase in
t he conpo n par.at r caplyt akisz gl i sh
letter "Afgn% ?ﬁg %gﬁgega ?ega%% oardg}slthﬁggkfogggﬁatﬁng thqu?ggttlon
of each bofégder-

5 a downstream-side detection device for detecting

the presence or absence of a board in the first lcader, the
second unlcader, the third unloader, the third becard
conveying and holding unit, the fourth loader, the fourth
board conveying and holding unit, and the bypass conveyance

16 unit;
an upstream-side contrdl section for executing
control so that,. with highest order of priority given to
either a state in which no bcard exists in both either one
of the first and second locaders and the board conveying and
15 holding 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 conveving and holding unit
succeeding the loader or the bypass conveyance unit and
with the next c¢rder of priority given tc the other, on
20 basis of detection signals from the upstream-side detection
| device and the downstream—-side detection device, a bocard is
fed teo the loaders according to the order of priority by
the upstream-side connective conveyance unit, and, 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




25 Fig. 8 is an explanatory view show ng a series of 33 22 February 2005
conponent - nount ed board produci ng systemthat has a sol der paste printing
devi ce, three conponent nounting apparatuses of Fig. 1, and a refl ow

device; Fig. 9 is a schematic explanatory view of the 5 conponent nounting

apparatus that has already been proposegdgy the present a Lcant . Ei 10
is schematic plan view showi ng an el ectroni c conponent - m%?[%%brﬂgggb&

production line in which two nounting apparatus groups each of which is
conposed of 10 three conponent nounting apparatuses of Fig. 1 as one group

are j oi ned;Logetbae and Lk Sk t58CaNtho M 14 1sheonnegt tue comreyance

units are arranged on thée upstréam side and the downstream si de of each of

the mounti P QS OUPSAH {8y 8n COMRANENt j FRUNtHHIY Sysbem accer dinag to a
second 15 g%%%d%?r&eﬁé%l tehe<E)|C§oIr1esgn1{1 Inventi oﬁ, where the upward and

downwar d aff ow,i grtQﬁefﬁggégsilz?ghg%gnggeugﬂgcghgn_s of movenent of the

connective conveyance un Is a view showing a flowhart of the

operation of the fi rgt -d%%}@;’t% i‘_:l e_sci%veé/glqnggoynistecgfio_g.lhefgp GORRORe AL

nount i ng system accordi ng e second enbodinent; Fig. 12 is a view

ini 1 BF e RBRBORERL THBUAC R aySEA ot g 1 6L he. CeloR 28t e e

unit of th I'ng syst’em accor e sectond 2

mbodi ment; __, 34.22 Feb 005 Fi g 13 i ' i.ng. a. f t of
The.oper at FBAZGT End LRI ot oRRGRE: Ve amy GyAnRE Inre TOE L NG SoRponeat

Tounti ng. syst e accordLng Lo e, Seond ebqdient b Lot ks g

enl arged s . . a nounting apparatus group "A an
where t ho GPHELBT ANt orTier AT Bk M LTS ot PRt s TG a8t i ons
of anenengiSLaﬁh%r%%n@%Qi g%gg ¥g gﬂg?de detection device, a board
10 is fed to the loader relevant: to  the highest order of
priority by the downstream-side connective conveyance.unit,
and, in a state in which no board exists in the third
loader or the fourth lcader according to a next order of
priority, a Dboard is loaded by the downstream-side
15 connective conveyance unit into the loader with nc board,
and executing centrel 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
20 unloaded from the unloader 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
unlcocader or the second unloader or the bypass conveyance

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

25 unlocaded from the unloader with the board or the bypass




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

upper nost - stream si de conponent nounting apparatus in the upstreamside
nounting apparatus group A of Fig. 10, the first connective conveyance
unit, and a 15 printer located on its upstream side, where the upward and
downward arrows indicate the directions ®»¢ novenent of th nnect |
conveyance unit and the sidew se arrows indicate the boar ?zggﬁp/w&ﬁggos
direction; Fig. 16 is an enlarged schematic plan view 20 show ng the
downnost - st ream si de conponent nounting apparatus in the upstreamside

mounting appavalescar QA itk ghelbode senend corneldvne: conveyhnee
unit, and the uppernost-streamside conponent nounting apparatus in the

downst r eam:-ghde-AOYAL LG vRRRAAL whigroup B, where the 25 upward and
downward arrows in the figure indicate the 35 22 February 2005 directions

of novenment of the cgppechi;ng canveyancestii t zgRdcthe o3l dewese prsoust
therein indicate the board conveyance direction; Fig. 17 is an enl arged

schematic plabnyh ey Sc8ROW B9 LHSydoMATES Lot GRS ARROMANAM L UK | Ng

apparatus 1n ownstreamsi de nounti ng apparatus group of" Fig. 10, the

thi rdsconnggtiyg.canveygace, 4l t - and.a 1 ELLoM devihean il dovisiggam

si de, "where pwar d “and wnward arfows in the figure indicate the
Ot o Phnd®, TRHETEPnch, L8 onnpeLIe, Condaiance Pk, and S o
FSCTerat Gl A0 HLRICERR 00, UGANE DU N APDRL Q) U501 Ut A B and
loader, the third board conveying énd holding unit, and the
‘third_ unloader. and a féurth mounting conveyance path
10 comprised.of the fourth loader, the fourth board conveying
énd hﬁlding uﬁit, 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
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 conveyance
unit into the third loader or the fourth loader.
According to a 27th aspect of the present
20 invention, there is prdvided a component mounting system as
defined in the 2éth aspect, further comprising: |
a downstream~side second connective conveyance

unit for unleoading the ‘board from any one of the third

unloader, the fourth unlcader, and the second bypass

25 conveyance unit;



15 system according to the second enbodi nent of Fig. 10, where the upward
and downward arrows in tho figure indicate the directions of novenent of
t he connective conveyance units; Fig. 19 is a bl ock diagram show ng the
structure of the control section of the electronic conponent-nounted 20

board production line of the conponent gpunting system acgqrdi.ng to

second enbodinent; Fig. 20 is a block diagrampartially s%gd%ﬂﬁg?ﬁgﬂﬂﬁfque
portion of the conmponent nounting system of the second enbodi ment in the
control unit of each conponent 25 nounting apparatus in the electronic

conponent - nounted 3 %%f&%aﬁx‘?—ré’id?eooge%%rdd peduetiicgn HiRecef the

conponent nounting system according to the second enbodinent; Fig. 21 is a

per spect | ve. vl ey howi g, 4, hoard conveyl.ng evicepuhah i amexampke of

t he connec eyance uni e el ectroni c conponent - nount ed board

B merub gl 1 55CQINP0e Mo JIMLLAGL pY ) OALACeRNHInG, [@nlbe. saRON

. i'sa planvi e”board conveying device which
2" sect fonato 0T Biv of TReBaar B Bor By D o0t e MRS 1S AR SkangI S oF the
2 ol Bi ng BAOE 1S etneey | TUCHeY R T oV TR B55 a*Rnveyi ng device
a downstream-side second contrcl section Zor
execﬁting control so that, with the highest order cof
priority given to a state in which a becard exists in both
either one of the third and fourth unloaders and the third
10 or fourth board conveying and hﬁlding unit succeeding the
unloader on Dbasis of a detection signal from the
downstream-side second detection device, the Dboard 1is
unloaded from the unloader relevant to the highest order of
priority by the downstream-side second connective
15 conveyance unit and, in a state ip which a board exists in
the third unloader or the fourth unloader or the second
bypass conve?ance unit according to the next order of
priority, the board is unloaded from the unloader with the
board or the second bypass conveyance unit with the board
20 toward the downstream-side second connective conveyance
unit.
According te a 28th aspect of the present
invention, there is provided a component mounting system as
defined in the 27th aspect, wherein,

25 with the highest order of priority given to a



shown in Fig. 21, as Viewed at A - A portion of Fig. 25; Fig. 25 is a plan

vi ew of the holding and conveying device shown in Fig. 24; Fig. 26 is a
pl an view of a turning device shown 20 in Fig. 23; Fig. 27 is a sectional

view of a nodification of the board conveying device shown in Fig. 21; Fig.
28 is a detailed plan view of a main frasg of the conpone untin
2 ERHSHERary

apparatus according to the first 25 enbodi nent of Fig. 1;

2005 Fig. 29 is a detailed front view of the main frane of Fig. 28; Fig. 30
is a detailed right-hand side view of the main frame of Fig. 28, 5 Fig. 31
is a front stiew of nawhiicst Pl BearENtHOsEts onndefein BhAY seEBreyaRg@aRi t as

an exanpl e of a placenent-position determ ning conveyance unit of the
conponent IR 26 RPPEH L USIACCRAENRG tonkhef i ks erbodi MRy second

10

15

20

25

unloaders .and the first o¢r second boérd conveying and
holding unit -succeeding the unlcader on basis of a
detection signal from the downstream-side second detection
device, the downstream-side second cohtrol section furthér
unloads the board from the second bypass conveyance unit
rele#ant to the highest order o¢f priority by the
downstream-side second connective conveyance unit.

According to a 29%th aspect of .the present
invention, there is provided a componént mdunting apparatus
as defined in the third aspect, wherein the first mounting
unit is operatively controlled independently of the second
mounting unit.

Acceording to a 30th aspect of the preéent
invention thére is provided 2 component mounting method as
defined in the 1léth aspect, wherein the first mounting
operation' and  the second mounting operation  are

independently performed.

Brief Description Of Drawings

These and other aspects and Ifeatures bf the
present invention will become clear from the following
description taken in conjunction with the @preferred

empodiments thereof with reference to the accompanying



10 Fig. 32 is a plan view of the first placenent position determ ning
conveyance unit of Fig. 31; Fig. 33 is a right-hand side view of the first
pl acenent - posi ti on determ ni ng conveyance unit of Fig. 31; and 15 Fig. 34
is aplan viewin a cross section taken along the |ine Best Mde for
Carrying Qut the Invention Before the description of the gﬁgﬁgﬁyahrzgﬁ ion
20 proceeds, it is to be noted that |like parts are design

ref erence nuneral s throughout the acconpanyi ng draw ngs. Enbodi nents of the
present invention will be described in detail belowwth reference to the

drawi ngs. 2b6-LHHg, Erbediiment) 3 g 22 February 2005 As shown in Figs. 1
t hrough 3, a conponent nounting apparatus capable of carrying out the

conponent nounting nmetihod acaqr dingidg stihey fhist enRedi gent, OthB%neh%sent
i nvention can nount conmponents on a board 2,” which 5 Is one exanple a

circuit forRQmArdd & and 90c¥Ph¢Ay to a first embodiment of the

present invention:

—~

Fig. 2 is an enlarged plan view of a first

w

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

Fig. 3 is éﬁ overall schematic arrangement view
of the componeht mounting apparatus of Fig. 1;

10 Fig. 4 is an explanatory view for explaining the



conponents are to be nounted, with remarkably inprove d productivity per
device installation area. It is noted here that the term conponents,

i ncl udes el ectroni ¢ conponents, mechani cal conponents, optical conponents
and 10 the like. The terns, circuit formation article, refer to objects on
which a circuit is formed, exenplified by such circuit bog%gé @S reibﬁ
boards, paper-phenol boards, ceram c boards, glass epoxy garuahy §n1
boards, such circuit boards as single-layer boards or nmultilayer boards, 15
and conponents, casings, frames or the like. In the conponent nounting

k f . t ' t d i bed +
o1 ect ront CSRFFEGRE BORPAS 2™ F ot BosPHEDR Skia "CAatril DoaPn shs ar g "
d ite t h_oth 1 | . 2Q - t ed
heroon | naERendentT5S8F  GAEn GERGFoL FOFe. FGSE Bir pOSEEC up sal S oTe  ©

conponent feedi ng devices 8 and 18, placenent. heads 4_and .14, pl.ace t
head driveC8RyPEeSiseant PgaFgrthélH@%ﬂg,l%% ?%t%%%vﬁs?nalgﬁd%ﬁg d?ﬁg
devices 1 and 11, recognition caneras 9 and 19 and so on are 25 arranged.
The above- @i BA88Vari ous constituent elenments 39 22 February 2005 are
provi ded point-symmetrically with respect to a center point }0%<%see ig.

1) of%a conponent noBAEi n§ Wér i@ dPLACPOG1NBERAR Y kat | Ve Ri-th™r &dard to
t he above-5nenti onedconponent nounting apparatus, a fjrst npountingsection
101 is di spesRECEAcR He e TomsdentoRbERL NgRWbr k ey Q0T F° t W %art s
of the first conponent nountingwork area20l and a second cqQnponent nounti ng
wor k area 2e2sahbchiatkebtenpedehy BPYRELRE BRBAEBRBENEAt fhduntliing '

wor k10ar ea 200and whi ch do not overlap each other, and a ,
secondnount i ngsect | oFid026i & sdipspesed Iy SEeM S kOPBAcAt FOEREI Agwor k
area 202. In order to nake it easy toconparethe areal productivity between.
t he conponentabuat srgabrkbareds 19 tldasien eintabt eseeoBfymgenting unit

t hel5conponent nounting work area 200 into two equal parts soth at thefirst
conpb@ent woubei g ingr kbarmed 261 anderhhesecod ccoppor &t ADUREEAHg WABHEK ar ea
202 cone to haveidentical areas. The first nounting section 101 and the
second20nooasbagsecti en £1@2tabe aned dpeanteht 1yt ont £ oF £ BdMPHBSARAt USABY a
control unit 1000. Therefore, variousoperations such as conveyance for
board | oading anden| badidg, doar dspbgetiedi nge coapohént f eegrations,
conponent sucti on, recogni tion, placenent, placenent-head novenent 25and so
oncan be nadepsybthedppusnothasyonhoopntsmouniddng2appbraany 20051thelfir st
nounting section 10l can hold the first board 2a on which conponents are to
be nount edvfthe hbar daditrangeteed oyl 1dte. Labuati H@"i mit heh¢i centeoupnthi ng
section 10'is denoted by 2a for explanation; noreover, the board 2 is 5
denot 8d byeibr nefefence nunmefatk 2d naiermdindi cahed 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 lcaded into the second mounting unit

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

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



regardl ess of the position, and the board 2a in a specific position is
denoted by reference nunerals 2a-1, 2a-2, 2a-3 or the like) in a first
pre-pl acenent standby position FA, a first placenent position FB and a
first post-placenent 10 standby position FC along a first conveyance path
within the first conponent nounting work area 20l, and pl co nt,
whi ch has been fed fromthe first conponght feeding devicgﬁgﬁeﬁ@Fﬁggﬂgg
recogni zed by the first recognition device 9, onto the first board 2a
| ocated in 15 the first nounting position FB based on a recognition result
by the first recognition device 9. The first nnunting section 10l is
provi ded wigdnpchenti-meuriear dcow eyl ogieiy hovarag dégitcdas, a e kigst
conponent feeding device 8, the first placement head drive 20 device 5 and
the first rpecognipiion ideyidesiGe, THé faer stonpedred tc aMiEYS ¥t s hiot gt Fre
device 1 is able to convey the first board 2a, on which conponents are to
be nount ed,cfalfdng tlhe afidr st redivey aece ggat h and to position and hold the
first board 2a in the first pre 25 placenent standby position FA extending
along the first a Fi22 Febrisary 2@0=redriveyerpéapathryt heiew i pst the
pl acement position FB | ocated on the downstream side of the first
pr e- plzacenmeninpsthandb yoposiihigo appA randist héaft hess Edstesuadermentp Sieoky
position FC | ocated on the downstream side of the first placenent 5
position FBy the bireskengr epplldeesent standby position FA, the first
pl acenent position FB and the first postplacenent standby position FC are
linearly arranged. Mprig.speaai fical | ychder f¢r sblhnar ¢ieanveyiong and drol di ng
device 1 is constructed in a manner that a first |oader | A as an 10 exanple
of the pre-nlacesrit eonyeYy@nesndiintedabbiarsl pHoater®Edny Q0%id iian which
determ ning conveyance unit 1B as an exanple of the placenent conveyance
unit, and awd mfun#nheade kG A afrQid P £clof oFhehpest 1l aeeiRYed of
conveyance unit are arranged in this order fromthe upstreamside to 15 the
d(?\t’\m_tof eamgirde abepankhe hbiskicenweyareeRaihofThad. 1@-asl che Gidup Fi |
n“ti- '
are joined together and first, second, and third connective
conveyance units are arranged on the upstream side and the
downstream side of each ¢f the mounting apparatus groups in
a component mounting system according  to a second
15 embodiment of the present invention, where the upward and
downward arrows in the figure indicate the directions of
movement of the connective conveyance units;

Fig. 11 1is a view showing a flowchart of the

h

operation of the first connective conveyance unit of the

20 component mounting system according to the second
embodiment;

Fig. 12 1is a view showing' a Iflowchart of the

operation of the second connective conveyance unit of the

component mounting system  according to  the second

25 embodiment;



first |loader 1A loads the first board 2a into the first conveyance path of
the first conponent nounting work area 20l and positions and hol ds the
board in the first preplacenent standby position FC. The first placenent 20
position determ ning conveyance unit 1B is di sposed between the first

| oader 1A and the first unloader 1C, recgives fromthe fir, | r t he
first board 2a that has been positioned%gnd held in the fﬁié%eﬁﬁgﬁb?é ment
standby position FC, positions and holds the board in the first 25

pl acement position FB, and unloads the board toward the 42 22 February
2005 first unl oader 1C when the conponent pl acenent rafl of - t first
board 2a is conpleteé?gThéﬂ%iFEt %gpﬁgabrsﬁg%%%?tan§E§ﬁ§B%%?d§£§hgﬁfbard
in the first post-placenent andby positi.on FA and unl oads .the first board
o from tnGPETREIBF Comyehante pi IErhES kst P RsePRr S Wi et srhe

pl acement - posi ti on determ nj ng conveyance unit 1B, the fir?} unl oader, 1C
and a bypaSSTEGAGRYand@HHi1"B0 F¢SEFTbed®FEPERLIFhi cH ardPal | PEIGH
identical in structure, can synchronously drive a pair of belt conveyors
back and f8FPAZIBERR/the direction of the first conveyance path by a drive
device of one notor or two notors or the_like. Mreover, according.to the
wi dthSof the first bBagd 2a% thé pdRitrBhr2bBFcEt FERsSPEbAE bBFEcofv&or can
be noved in the wi dthwi se direction with respect to the position of the

ot her bel t ShewgbgvayBPInERDg aPPalf kS waPRP allj 8REneént 18t bECPREFSHTEd
according to the width of the first board 2a ;see a solidline_position and
a two-dot chavevanae positt irraied henr itiist - saivabidesicde Fa91 i1A/Fi g.
33 as described below). The first placenent-position determn ning 20
conveyancewWidfe 1Bz whtahdi andj @pvavard srracvsute tbealigvee- daserihed
second pl acenent - position determ ning conveyance unit 11B, has a pair of
nmovabl e- si teer alilredSBrext eAdimyyetony the boar ¢ EHRASLHATCeCANVEYRNER and
di sposed parallel to each other to convey and support the boards 2 as 25
showhOin Figst:;28 to 34, with conveyor belts 92B di sposed on

Fig. 15 is an enlarged schematic plan view
showing the uppermcst-stream-side component mounting
apparatus in the upstream-side mounting apparatus group A
of Fig. 10, 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 1is -an enlarged schematic plan view

20 | showing the downmost-stream-side component  mounting
apparatus in the upstream-side mounting apparatus group A
of Fig. 10, the second connective conveyance unit, and the
uppermost-stream-side componént mounting apparatus in the
downstream-side mounting apparatus group B, where the

25 upward and downward arrows 1in the figure indicate the



43 22 February 2005 the pair of novable-side rails 95B on their confronting
face side. Adriving gear 93a is rotated by rotational drive of a
conveyor-belt drive notor 93 fixed on one |ongitudinal end side of the
first placenent-position determ ning conveyance 5 unit 1B, causing a gear
93b nmeshed with the driving gear 93a to rotate, so that b -si de ys
93c fixed to a rotating shaft 93e having3% rect angul ar crgégFggyFﬂgzbggth
the gear 93b fixed thereto are rotated. As a result of this, the conveyor
belts 92B stretched around the both-side pulleys 10 93c and arranged al ong
the bot h-si de novabl e-side rails 95B so as to be guided by a nmultiplicity
of gui de rBLFeFsigre YhcRPERBESFY GovERS PR theCPBERHENZ SpliEEed on

t he bot h-si de conveyor belts 92B are conveyed in the board conveyance
direction. 28 Widif a Hodewil 2= hasrbewd coManfdd byl rBecdHot h- Shde dommidor
belts 92B into a specified position, the board 2 is hit at its fore end and
st opped bycanpgesencendagepitaodta upwardly projecting into the board :
conveyance path by the drive of an up/down driving cylinder 91, thus the
board 2 20 bei ng posEtiened”i nisheaspeeirfliagdegosisthematlitc i $ lIfot edvidvat ,
assum ng that the board 2 is conveyed fromleft to right or fromright to

| eft Bn Fi ghoB4dngt hithaip/ downmdsitvistgeeyl | ndéde9l conpavaied atoumipiosi tion
‘a" of the solid line in a case where the left-end edge of the board 2 is
hit and 25aspeppéedsbynt heepdswwhsaneag-pinedbauntiay teppheatefseremcegd 2 44
22 February 2005 for the positioning, or at a position 'b" of the solid

i ne i n anof hericaseowhete theirdghtonerdttddge obntbezhoar dind 4,5 Ahd and

st opped by the positioning pin 91a so as to be referenced for the

posi tioni ngefboheayviby bhe idtd vibwaistar«in veidleyi gigesdchhasugwairst a4, a
multiplicity of support pins 99a supported by the support table 99 are
moved up tagehherdwWalrtdiie Stippaet ftiahiwes 99nfkieatbhaeHoweiréateosbsde of the
board 2 so that both-end edge portions of the board 2 are pressed agai nst
an 100 uppetioeadeper bEonhef cbhgeABY B! EoBEgahakl udBB, aBy Whiechilherise

arrows therein indicate the board conveyance direction;
Fig. 18 is & 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 teo the second embodiment of Fig. 10, where
the upward and downward arrows in the figure indicate the
directicons of movement of the connective conveyance units;
Fig. 19 is a block diagram showing the structure
of the control section of the electronic component-mounted
20 board production line of the component moﬁnting system
according to the second embodiment:
Fig. 20 is a block diagram partially showing the
unigue portion of the component mounting system of the
second embodiment in the control unit of each component

25 mounting apparatus in the electronic component-mounted



board 2 is gripped and positioned and held in the specified position. For
rel easing the positioning and holding, by the drive of the drive device
such as the piston 94, the support pins 99a are noved down together with
the support table 99 15 so that the pressing of the both-end edge portions
of the board 2 against the upper end portion of .the nnva?%g-sgde rgbb 95B
is rel eased, by which the gripping of th&®board 2 is rele E? 424 ?ion,
in the figures, reference nuneral 94a denotes up/down guide rods for noving
t he support table 20 99 up and down in parallel. Al so, nunerals 95A and 95C
of Fig. 31 denote a novable-side rail of the upstreamside | oader and a
novabl esi déogaid pfotdhet domnstieamosi déhenl oaneeleresRRERVERY. Fojtarthese
novabl e-side rails al so, conveyor belts 92A and 25 92C are di sposed on a
pai r of nowaklegdiinde traichs ercbhei embogBr@RtFebr uary 2005 confronting face
side, respectively, as in the novable-side rails 95B, so that the conveyor
belts 92A and 92C ca@igonvdly tike doardsp2dtnvichevhear heomvreyaacecalindct i on
by rotational drive of a drive notor. Drive devices for driving the 5
conveyor bebhsye92Ag 92Brarsl 92G cr eidri ye- cxampdld edfi ndependemidgtiofe one
anot her. The first conponent feeding device 8 is arranged in the vicinity
of thé firsgbnpkgearentuniasidf onhEB «lnek if metlisc t bemconpnhentanthbr éboard
concretely, the first conponent 10 feeding device 8 is conposed of first
conponent peeduagivhl 13n8ANEEB, caftorasth pbuhbendi s3is teanponedtdifreedi ng
units 8A and 8B is disposed on one side of the first conmponent nounting
wor k area 28ltgkoseroh8 bthBoapgReator and. e., at front-side end portions for
the operator, and made 15 up of a multiplicity of parts cassettes or the

li ke acconpdating tapgd conposent SpiAnWiiiGh cofpement schecbe-dmtiitied; on
the first board 2a are accommodated and held in a tape form It is also
accept abl egkbatea iiddh t Ype £HONBRABARY f esfli REcUNtdnBecOIIBdAd NG Yandie
conmponents in 20 which conponents to be nmounted on the first board 2a such
as segi condy¢toprchips aje accomodated and held in a tray formis disposed
in place of the wholé or part of 'the first conponent feeding unit BA or 8B.

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

Fig. 24 is a sectional view of a heclding and

15 conveying device provided in the board conveying device

¢t

shown in Fig. 21, as viewed at A - A portion cf Fig. 25;
Fig. 25 1s & plan view of the heclding 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 ol
the board conveying device shown in Fig. 21;
Fig. 28 1is a detailed plan view of‘a main frame

of the component mounting apparatus according tec the first

25 embodiment of Fig. 1;



The first placenent head drive device 5 noves the 25 first placenent head 4
between the first conponent feeding 46 22 February 2005 device 8 and the
first placenent position FB, holds the conponent fromthe first conponent
feeding device 8 by the first placenent head 4, and places by the first

pl acenent head 4 the conponent held by the first placenent gﬁ 4 o]
the first board 2a positioned and held if/ the first pIace&%ﬂ? %E???@QEFB.

In this first placenent head 4, a plurality of, for exanple, ten conponent
suction nozzles 10 for sucking and hol ding el ectronic conmponents in the
first conponent nmounting work area 201 are arranged replaceably. 10 In
detail; the first pl &egmeni? héad dridegadeiccefBons | wptenmmit edhby mairir st
X-Y robot for positioning the first placenment head 4 | ocated inside the
first conpdmeme ndulAtongZ®erk area 201 in a specified position in X- and
Ydirections, which are two orthogonal directions in the 15 first conponent
nounting work area 2@1g.TROsiki asteXaV1edbot ¢hthdsndhe ifdd owwngf the
constitution. Two Y-axis direction ball screw shafts 5b and 5b extendi ng
paral | el i matihef¥saxi sfdiFrigct 2eén perpendicular to the first conveyance path
of the first board 2a are arranged forward-and-reverse 20 rotatable at
front sand-rear end egges 3L the di r eebhonvdfew heff ia sfiesnveylacendiat-h of
the first conponent nounting work area 201 on a nounting apparatus base 31.

The two Yapbsidibactdarshaldiser esnshghhsebhumng Bl ratate:fwar dfand
reverse in synchronismby the synchronous driving of Y 25 axis direction

nmotors 5a andceReas-pHsexanhl e def-camYnaKigs cohvedaredr uanyt200% ratmat i on
drive device fixed to one end of the two Y-axis _
component mounting apparatus according to the first
embodiment:
10 ] Fig. 32 is a plan view of the first placement-.
position determining conveyance unit of Fig. 31;
Fig. 33 isra right-hand side wview of the first
placement-pesition determining conveyance unit of Fig. 31;
and

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

along the line C - C of Fig. 31.

Best Mode for Carrying Cut the Invention
Before the description of the preseﬁt invention
20 proceeds, 1t 1s to be noted that like parts are designated
by like reference numerals throughout the accompanying
drawings.
Embodiments of the present invention will be
described in detail below with reference to the drawings.

25 (First Embodiment)



direction ball 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 nmesh with
the two Y-axis direction 5 ball screw shafts 5b and 5b, one X-axis bal
screw shaft 5d that is arranged forward-and-reverse rotatable in the Yaxis
novabl e unit 5c¢c and that extends in the X-axis direction egdi uk to
the Y-axis direction and parallel to theSfirst conveyancee§%€ s @6§irst
board 2a, 10 an X-axis direction notor 5e as an exanple of an X-axis
rotation drive device for rotating forward and reverse the X-axis bal

screw shaft 5d, and an X-axis novable unit 5f that can advance or retreat
along the X-axis dirketisnowin MeshFigah the Sompd®E: ball $or ST BJ.
Further, the 15 first placenent head 4 that noves in the first conmponent
mount i ng wosknaiea 2@pairs thisxedap@d idheocX- axd st yiovabloatunthe SICORPETtanged
movably in the X-axis direction integrally with the X-axis novabl e unit 5f.
Ther ef or e, mbtres f g stmephace entothiiady 4tcarthse Advahcadhmidreat eafedtith the
X 20 axis direction and the Y-axis direction by the first X-Y robot 5. In
Fig. 1, repesesse hnwenalod denotesna ftomsbneozs| enstathertd whi civhilsh
arranged in the vicinity of a |later-described first conponent feeding unit
8B insthe 25 bheskxeappenedt anuuintduig: Wardnasriszn 28t t Anbe haudesna whiqg 22
February 2005 plurality of types of nozzles 10 suitable for a plurality of
types of ekgebbRBLESCHPONER Sheo mSuhPed eplviicer t hemsodzd v10 iggircord he
first placenent head 4 as the need arises. 5 The first recognition device 9
i s di sposegdratindt Proxiymgar oketrheef iirsit 41l lanerent apesai.t i oAtFB s f ootexanpl e,
on the front side of the first placenent position FB as viewed fromthe
oper at or, ' gads perhars inegi perand eee@heriten of istlkieg pedturtecorid he

| i ke of the conponent
compenents, mechanical ccmponents, optical components and
10 the like. The terms, circuit formation article, refer to
objects on which a circuit is formed, exemplified by such
circuit ©boards as resin boards, paper-phenol ©boards,
ceramic boards, glass eﬁoxy boards and film boards, such
circuit boards as single-layer boards or multilayer boards,
15 and components, casings, frames or the like.

In the compeonent meounting work area of one
component mounting apparatus described abovg, two'electronic
circuit boards 2 (first board 2a and second board 2Zb) are
arranged oppcsite 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-menticned variocus constituent elements



10 held by the first placenent head 4. It is noted that reference nuneral
9a in Fig. 1 denotes a two-di nensional canera for two-di nensionally imaging
t he sucki ng posture of the conponent out of the recognition device 9, while
. 9b denotes a three-dinmensional canera for three-dinensionally 15 inmaging

t he sucking posture of the conponent out_of the recognitiof, deyvice
the other hand, the second nounting secti®dn 102 can hol d tﬂ%gggﬁﬁﬁﬂgggg?d
2a on which conponents are to be nounted (the board 2 targeted for the
nmounting in the 20 second nounting section 102 is denoted by 2b for
expl anation; noreover, the board 2 is denoted by the reference nuneral 2b
when i ndi cared pragEircdicesee it t figupest i FahlY ald cEhe FRaSt 2B # £petdific
position is denoted by reference nunerals 2b-1, 2b-2, 2b-3 or the like) 25
in a secondepnt- glidceheat SiandBy poSi Bi cPremnents deemit indowey Krebigrmr y
2005 pl acenent position SB and a second post-pl acenent standby position 5C
al ong a se2bOd conveyance path other than the first conveyance path within
t he second conponent nounting work area 202, and places a conponent, which
has been zed 5 from Mheesespadifoopbhent Wweedi ngegkend ceCd 8, thel daleaice-
recogni zed by a second recognition device 19, onto the second board 2b

| ocat 8d i nméheiseredndguippoemrnt mpostingn B draset,onaa fEcegnindwrtimesul t
by the second recognition device 19. 10 The second nounting section 102 is
provi ded wsébtibe second kuandseenviayi agfandthabudbogedevimoentliing heordecond
conponent feeding device 18, the second pl acenent head drive device 15 and
t he secondaregognilt icart devi ewo 1Barthe csectind bpoastd compeykend awmdirhoirgi ng
device 11 15 is able to convey the second board 2b, on which the conponent
is to be mpunkedreal 0Dy kRE seserdndoaveyanes pabiinetiher wolrdn ddem fiazst
conveyance path and to position and hold the second board 2b in the second
pre- pl acengnt c5t ardby IS IH0 M OAL Bxi @y nghal esgpbhenseasnd teenyayance 20
path, the second placenent position SB | ocated on the downstream si de of
t he- sgcondz pxg- phacementyhsiaNdRY ROsid+on SA angnt behsegorddpestsgdaacenent
standby position SC | ocated on the downstream side of the second pl acéenent
position SRy, dhengecond iRye- phACEREN | SEAEEDY 1 ROiHd 0fle SAnd 2T Il reeeond

pl acenent position SB and the second post

mounting work area 202. In order to make it easy to

compare the areal productivity between the component

mountingi work areas, 1t 1is preferable to divide the

15 component mounting work area 200 into twec equal parts so

that the first component mounting werk 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

cperation by a control wunit 1000. Therefore, various

cperations such as conveyance for board loading and

unloading, board positioning, component feed, component

suction, recognition, placement, placement-head movement

25 and so on can be made synchronous or asynchronous.



50 22 February 2005 pl acenent standby position SC are |inearly arranged.
More specifically, the second board conveying and hol ding device 11 is
constructed in a manner that a second | oader 1li A as an exanple of the
pre-pl acenent conveyance unit; a second 5 placenent-position determ ning

conveyance unit 11B as an exanple of theg.placenment conveyapce unit ﬁ a
second unl oader 11C as an exanpl e of thgopost-placenent cgﬂbg %ﬁ%@ygﬁ ? are

arranged in this order fromthe upstream side to the downstream si de al ong
t he second conveyance path. The 10 second | oader 11A | oads the second board

2b into the second conveyance path of the secon o] nen t G rk
PRt G bt e LR e

area 202, and positi%ﬁ% I econd preplacenen
st andby position_SA The second glacenent osi tion_det rﬁi?%ﬁg gonyeyance
d

unit 11B | RO Spdaeel 19 et vedrP e hen s8codhY Foader"1TA S & second”
unl oader 11C, the second | oader recejved fr§n1t e secgnd Ioadﬁno%lﬁothe
second boaf#r 28t ehatonashdRAPoLRYi dhet ant het P EhEIsBESAAC -
prepl acement standby position SA positions and hol ds tqg qgard ig the
second pl atenBRRCBBEi BY 0RA SBO Y R RHANGAdS T h&SFE P d tnePa2f Re?sefond
unl oader 11C when the conponent placenent operatign of the secgnd goard 2b
i s cohpl et@enoTd@ sbrondhen| JRIERranes posiFrBAS arfd hotd&™ t heMFo5Rdn t he
second post-placenent standby position SC and unl oads_the second bgard 2b
fromthe seepaditenyeyhntespRpRitThe 2506eddid Headbra 1t #héPEELHAT
pl acenent - posi ti on 51 22 February 2005 determ ning conveyance unit _11B
and the sepositltiohoadedendted by reference numerals 2a-1, 2a-2, Za-3
or the like) in a first pre-placement standby position FA,
a first placement position FB and a first post-placement
10 standby position FC along a first conveyance path within
the first component mounting work area 201, and places a
component, which has been fed from the first component
feeding device 8, held and recognized Dby the first
recognition device 9, onto the first board 2a lcoccated in
15 the first mounting position FB based on a recogniticn
result by the first recognition device 9.
The first mounting section 101 is 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 holding device 1 is
able to convey the first becard 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 first



whi ch 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 notors or the |iKke.
Mor eover, according to the wdth of the second board 2b, the position of at
| east one belt conveyor can be noved in the w dthw se dirgﬁ%%&ﬁ mﬂk?
respect to the position of the other bel4l conveyor, thus ﬁ@ QPﬁ

adj ustnment to be perforned 10 according to the width of the second board
2b. The second conponent feeding device 18 is arranged in the vicinity of
the second placenent position SB and feeds the conponents. Mre concretely,
t he secondcooiporeae besti nghdevdicst1Blrseremio®ed 16 cSeddnd ACEHFhat 15
feeding units 1BA and 18B, and each of the second conponent feeding units
18A and 18Bhks dbwposedamt widieepdr - thede ehesportorPdEcanrn s edmndey

- conponent nounting work area 202 as viewed fromthe operator, and nade up
of a nultipbiscictynoffApaand thssétires grosthe lakenartoatrpdblyngasigeldn
conmponents 20 in which conponents to be nounted on the second board 2b are
accommpdat @¢ drddteld om ahtapevWietmeant §sdal of adoepfabbe tthEtcement
conponent feeding unit acconmodati ng tray conmponents in which conponents to
be noant edpesithens&sond hoearfl 24 swcd-wpkasenecbndtuethdbycbiopd taoe: FA,
accomodat ed and 25 held in a tray formis disposed in place of the whole
or 52 22thebr garyt20phapantnaf pbeisecand FBonparenthieeediimg tunidost8A or
18B. The second pl acenent head drive device i5 noves a second pl acenent
head i4 bepwaesmthe secoddcewpardnt: ffepding Uevesel #8aandnthe . sedtndk

pl acenent position SB, 5 holds the conmponent fromthe second conponent

feedi ng degpeei8chylihe taecadspl aceimntcheadyidg and hbadesgbyiddiesecond
pl acenent head 14 the conponent held by the second placenent head 14 onto
the secondiboar ¢« Residdonad andahebd ktRathe seicond pbagerenk pesidr on
~SB.” 10 In this second placenent head 14, a plurality of, for exanple, ten
conpegent guehi08 nNQzzlege 10, F0rp siedah it andhixed fHitee eliactd,oniL cormoenents
in the second conmponent nounting work area 202 are arranged repl aceably.

placement-position determining conveyance unit 1B as an
example of the placement conveyance unit, and a £first
unloader 1C as an example of the post-placement conveyance

unit are arranged in this order from the upstream side tc

15 the downstream side along the first conveyance path. The
first loader 1A loads the first board 2a intc the first
convevance path of the first component mounting work area

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 locader 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, positioné and holds the board in the first

25 placement position FB, and unloads the board toward the



In detail, the second placenent head drive device 15 15 is inplenented by a
second X-Y robot for positioning the second placenent head 14 | ocated
i nside the second conponent nounting work area 202 in a specified position
in X- and Y-directions, which are two orthogonal directions in the second
conmponent nmounting work area 202a This second 20 X-Y robo;ﬁ%? Bas tgﬁ 5
foll owing constitution. Two Y-axis direéd on. ball screw gty 200515,
extending parallel in the Y-axis direction perpendicular to 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
conveyancefpash ohlthder 53 RReFebhaatympPODSnEcPdBECESABORBRE 3G iy wor k
area 202 on a nounting apparatus base 31. The two Y-axis direction bal
screw shaf tse 150 ratd bébrdotiat el oramard efredi r evelilse FAZSEnCHRbMESAT by t he
synchronous driving of Y-axis direction 5 notors 15a and 15a as an exanple
of a Y-axiscsbdtadhenadd e ldevites f bxeddt dnorenenfivétt bestwy L ecprient
direction ball screw shafts 15b and 15b. There are provided a Y-axis
~novabl e unétaddcytbatitaonafkaané onleoetiseaheafongtt heayYdxe dinogcttiten in
mesh with the two Y-axis direction ball 10 screw shafts 15b and 15b, one
X-axi 5 bal Fisetewshafiankhkd phah.i s aneanfedsf orwarddrantay evigise Tiotsdt abl e
in the Yaxis novable unit 15c and that extends in the X-axis direction
per pendi cuppscéRehhepysaxisndi decéivinand pasabbghnte thaiseca®d caimeeyance
path of the second board 15 2b, an X-axis direction notor |ye as an exanple
of an Xa- firsf Gnfoaderaxtsan@tatbepadsi ¥endeyhfieef anirosat deg cfrdbwar d and
reverse the X-axis ball screw shaft 15d, and an X-axis novable unit 15f
that can agyppes Qhik@lr£ad abongdug X axdsndicect iieon srtrueshry) t kvarhe
- X-axis ball screw shaft 15d. Further, the 20 second pl acenent head 14 t hat
noves in t@fnéﬁfgﬂgugpgmfwé HOYAL | Ngr WBEKt ap8ava93rsbhibxednio fdie hX- axi s
novabl e unit 15f and arranged novably in the X-axis direction integrally
Wit ghe X axi-gmyahla Wi todStne THaRafor &ontdpasesopdhpl asenentifigad 14
can be advanced and retreated in the X 25 axis direction and the Y-axis

direction by,;{bBe secend ¥o¥or or 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
according to the width of the first board 2a {(see a solid-

line position and a two-dot chain line positicn of the

right-hand movable-side rail in Fig. 33 as described below).

The first placement-position determining
20 conveyance unit 1B, which 1is similar in structure to a
later—-described second placement-position determining

convevance unit 11B, has a palr of movable-side rails 935B
extending along the board conveyance direction and disposed
parallel to each other te convey and support the boards 2 as

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



54 22 February 2005 robot 15. In rig. 1, reference nuneral 17 denotes a
second nozzle station, which is arranged in the vicinity of a

| at er - descri bed second conponent feeding unit 18B in the 5 second conponent
nounting work area 202 and houses a plurality of types of nozzles 10

suitable for a plurality of types of elecironic conponents S to | ace
the nozzle 10 set on the second pl acement” head 14 as the ﬁéﬁgeﬁﬂFﬁégbﬁgo

The second recognition device 19 is disposed at a proximty of -the second
pl acement position SB, for exanple, on the deeper side of the second

pl acement position SB as viewed fromthe operatar, .and forng | I.ng and
recogni t i oRRDIPALEKY h' PR IR & e 1R 45 k%é)%foq ecldfrrpcodogf{ﬁo %%y t he
second placenment head 14. It is noted that reference n nerah 1 qvin @ g. 1
denotes a %M&Edin%n@FéﬁéFgcaﬁéFa9§6rlFméﬁﬁ@ﬁﬁﬁ%'ghﬁqgf'Hﬂﬁiruﬁahéiéhcking

posture of the conponent out of the recognition device 19, while .19b .

denot es a @ he@eveyereTiae bh & Eamgtat 3oro 1 hr e dideift% rfc—{?'té’é:hir}?&gieﬁ’él t he

sucki ng posture of the conponent out of the .
~ side of the first placement-position determining conveyance

5 unit 1B, causing a gear 93b meshed with the driving gear 93a
to rotate, so that both-side pulleys 93c fixed to a rqtating
shaft 93e having a rectangular cross section with the gear
93b fixed thereto aré rotated. As & result of this, the
conveyor belts 92B stretched around the both-side pulleys

10 93c and arranged along the both-side movable-side rails 953
so as to be guided by a multiplicity of guide rollers are
synchronously moved, by which the boards 2 placed on the
both-side conveyor belts 92B are conveyed in the board
conveyance direction.

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

20 being positioned in the specified position. It 1is 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 the solid line
in a case where the left-end edge of ﬁhe bocard 2 is hit and

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



recognition device 19. In the first nounting section, the conponent is held
fromthe first conponent feeding device 8 by the first placenent head 4,
and the recognition of the conponent held 25 by the first placenent head 4
is perforned by, for exanple, 55 22 February 2005 the two-di mensional
canera 9a of the first recognition device 9. Thereafter, qg% hﬁ basEﬁ gf a
recognition result of the first recogniﬁﬂon device 9, the Eﬁ FAERY Q d by
the first placenent head 4 is placed on the first board 2a 5 positioned and
held in the first placenent position FB by the first board conveyi ng and
hol ding device 1. On the other hand, in the second nounting sectjian 102,
the conponént EBehebelitiominde eBcahdacBapbhedt fRedPhg t@éviSCe 18 15yt he
second pl acenent head 14, and the 10, recognition of the conponent held by
the secondipl aveheat head where péef orivdd-opd fesigexhptle Prard 2 1is

t wo- di nensi onal canmera 19a of the second recognition device 19. Thereafter,
on the bashstofaral reoogred i by relsal posf tithaingcaneh r 8d6gnsei 6iF devi & 19,

t he conponent held by the second 15 placenent head 14 is placed on the
second boardf@beposd ticondtheaanpb diglicbriimg .t he second pl acenment position S$ by
t he second board conveyi ng and hol ding device 11. Board passage detection
sensogs (not shown) fiendebgctimg thevpasfage dfivhedevicei tswdards 2a and
2b, 20 respectively, are arranged at one-side end portions of the first and
second pl agegest - posi bi amlddtarimiiniyne fc cnyeymancepims t 994BsapporiBd ftye one
side being closer to the | oaders 1A and 11A, respectively, and board
stoppers 32n&oguspOppi febldessi aedi obedr ds 2agante2bwiitht tdrer espeotitve 25
specified positions are arranged at end portions on the ,

table 99 from the lower-face side of the board 2 so that
both-end edge portions of the board 2 are pfessed against an
10 upper end portion of the movable-side rail 95B, by which the
board 2 1is gtipped and positioned and held in the specified
position. For releasing the positioning and holding, by the
drive of the drive deviée such as the piston 94, the support
pins 9%9a are moved down together with the support_table 23
15 so that the pressing of the both-end edge portions of the
board 2 against the upper end portion of the movable~side
ralil 95B is releésed, by which the gripping of the bcard 2
is released. In addition, in the figufes, reference numeral
94a denotes up/down guide rods for moving the support table
20 92 up and down in parallel.

Alsc, numerals 95A and 95C of Fig. 31 denote a
movable-side rail of the upstream—-side loader and & movable-
side rail of the downstréam—side unloader, respectively.
For these movable-side rails also, conveyor belts 9ZA and

25 92C are disposed on a pair of movable-side rails on their



56 22 February 2005 side close= to the unloaders 1C and 11C, respectively.
Board arrival detection sensors (not shown? for detecting approach and
arrival of the circuit boards 2a and 2b in the board conveyance directions
of the conveyance paths from5 the | oaders | A and 11A side toward the

unl oaders 1C and 11C to the specified positions are provi in the
vicinity of the board stoppers 32. Nbre‘%%ecifically, a cgﬁ?ﬁaﬁwaﬂ6?005
driving each board stopper is provided with an upper-end position detection
sensor for detecting the upper end 10 position of its piston rod although
not shown in the figure The board stoppers are positioned in the el evated
posi tions GORERBNEHRT nbaARI AGIBpeFEEPBRIWRELE aBdt tind ydiH@baiside
respective boards 2a and 2b. Mreover, in.order to place electronic
conponent sT@518n%%he £Prept BearernvYEhdP Db 14 AYh FralGay , CERebear ds
2a and 2b need to be supported from bel ow. Accordingly, the first and
second pl atbaehtapdsi2i bh det pPR¥R NEPRGFNATYEE L LA 1 IOm B Yo iep BB B2k he
board conveyi ng and hol di ng device are provided with a support 20 plate
(not shownjirthat dfasaa &fizee egadabrt o -oDPriidegedethads t HO1 afdgesinpodite and
‘that can be noved up and down. A required nunber of support pins (not
shown} ar ecphmayed onelhe s@ppert 9pBat esd ark®Qd hersuppbrivepicards drledoved
‘up by respective support plate driving cylinders (not shown) so 25 as to
support théntiependsuriwnces aie tdreotiamcuit boards 2a 5~ 22 February 2005
and 2b by the support pins. Both side portions of the boards 2a and 2b are
hel d bet ween support Thai [fipert icomposends faedindedaviae speésf iagd gpasicd i ons,
respectively. :

in the wvicinity of the first placement position FB and

feeds the components. More concretely, the first component

10.  feeding device _8 is composed of first component feeding

units 8A and BB, and each of the first compcnent feeding

units B8A and 8B 1is disposed on one side of the first

component mounting work area 201 closer to the operator,

i.e., at front-side end portions for the cperator, and made

i5 up of a multiplicity of parts cassettes or the like

accommodating taped components in which components to De

mounted on the first board 2a are accommodated and held In

a tape form. It is also acceptable that a tray type

component feeding unit accommodating tray components in

20 which components to be mounted on the first boafd 2a such

as semiconductor chips are accommodated and held in a tray

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

25 first placement head 4 between the first component feeding



As shown in Fig. 5 the aforenentioned sensors and 5 drive devices are
connected to a control unit 1000, and the drive devices are driven and
controll ed based on a specified nounting program That is, the control unit
1000 is connected at |least to the board passage detection sensors, the
board arrival detection sensors, the first and second 10 r nitio

cameras 9 and 19, the first and second X% robots 5 and 1&?%@@”290%“
second pl acenent heads 4 and 14, the first and second | oaders | A and 11A,
the first and second pl acenent-position determ ning conveyance units 1B and
11B, the first and second unloaders 1C and 11C, the 15 belt drive notor,
the board devpper &reniinghey| fhuek, PdagalebdseLPOOLipaViERy sPeted tHE ein
information pertaining to the nounting operation or other information, such
as i nf or mateoponsntoirhe $inge Ardt mennarenst ferdbuardepien R/hioh the
conmponents are to be nmounted, information as to the 20 shapes, heights and
the |ike oficshppiectsentnfioyatat4 onade Pdarks phacemenfipssi Clatemmnt he
board in which the conponents are to be nounted, the nounting sequence

t her ef or, hbéadsHapehandonpenkenke fld heycdiponéhrssuptliaoensatz| pgad 4
information as to the pre-placenent standby 25 positions of the | oaders,

t he pbacenento pasict i finssof bbhed 25g R2s Febmet yag005epkdacienehhepdsintsiton
determ ni ng conveyance units, o.- the post-placenent standby positions of

t he unl oadel scenenopenatitignsatt.i onfT100Ris0rL iemsdc ytliawpmtasi riedadpdr ata ons,
atimer T for establishing timng between individual 5 operations, and so
on. The opsrat&dntof othefekeekannl e, coaponenponeunt sngtappanatars exf tthe
first enmbodi ment constructed as described above is executed under the
control offdhesgerthegl amdi thdi@QGg Kl fgrsiniofcombénentn ithehk rStrst
mounting section 10i, the first |loader | A the first placenent-position

det er m ni ngoROBNEY BNGEUHRAL hglRoaRdatBe POLSkrunkeadagedCrape aadjauated in

wi dt h according to the mﬁdtﬁ of the first board 2a to be |oaded into the
firsipconveyance pathy, &&tihejeahterri ishe Fidddndioarige@- drigepesiiicaned in
the first placenent position FB of the first placenent-positicn determ ning
conveyances uikt 3B 1dMOuay the 41 Fststogder rbhow@antht hgobitsbnbagr@nda-2 to
be nounted next iS positioned and held in the first pre-placenent standby
position FA of+ 2@ 1thenbihksthdpader 15Ast Nextinstibe fidst zplacemppipiead 4 is
noved fromthe position oz the origin to the first conponent feeding device

8, and th%ﬁggngﬂgn&érﬂrsrégC§§9 andhghd-byitheppezzhes 18 ef theg first

pl acenent romthe conmponent _
directions, which are two orthogonal directicns 1in the
15 first compbnent mounting work area 201. This first X-Y
robot 5 has the following constitution. Two Y-axis
direction ball screw shafts 5b and 5b extending parallel in
the Y-axis direction perpendicular to the first conveyance
path of the first board Z2a are arranged.forward—and—reverse
20 rotatable at front-and-rear end edges in the direction of
the first conveyvance path of the first component mounting
work areaz 201 on & mounting apparatus base 31. The two Y-
axis direcﬁion ball screw‘shafts Sb and 5b rotate forward.
‘and reverse in synchronism by the synchronous driving of Y-

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




25 feeding unit 8A or 8B of the first conponent feeding device 59 22

February 2005 8. Next,

conponent

feeding device 8 to the first recognition device 9, and the

the first placenent head 4 is noved fromthe first

postures of the conponents 5 held by the nozzles 10 of the first placenent
head 4 are each recogni zed. Next, the fiyst placenent head,4-is. IOV
e AT

the first

recognition device 9 to the first placenentposit

rom
ng

conveyance unit 1B, and the conponent 10 held by the first placenent head 4
is placed by the first placenent head 4 on the first board 2a positioned
and held in the first placenent pasition FB of the first%glacenent 0si tion

det er ni ni n§OEBRFEParrdd i FeUEe ShbLeFudiit | et RBdf st t

returns to the conponent feeding 15 unit 8A or 8B of the first conponent

feedi ng dedi&EECEiandbedlbé crsuntSEd ekt ohHed®dr AR - t eRDEGEL iBF FHTOifed
" be mounted text As described above, by repeating the conponent
suction, recEgniktisomoxiaelsl acdernc BREtt RN cORPOREAt 8Tt FBE SAtaE P H e

conponent

nount ed.

15

20

25

the Y-axis direction in mesh with the two Y-axis direction
ball screw shafts 5b and 5b, one X-axis ball screw shaft 5d
that is arranged forward—and—reverse-rotatable in the Y-
axis movable unit 5c and that extends in the X-axis
direction perpendicular to the Y-axis direction and
parallel to the first conveyance path of the first board Za,
an X—axis direction motor Se as an example o¢f an X-axis
rotation drive device for rotating forward and,reﬁerse the
X-axis ball screw shaft 5d, and an X-axis movable unit 5f
that can advance or retreat along the X-axis direction in
mesh with the X-axis ball screw shaft 5d.  Further, the
first placement head 4 that moves in the first component
mounting work area 201 is fixed to the X-axis movable unit
5f and arranged movably in the X-axis direction integrally
with the X-axis movable unit Oof. Therefore,. the first
placement head 4 can be advanced and retreated in the X-
axis direction and the Y-axis directioh by the first X-¥
robot 5.

In Fig. 1, reference numeral 7 denotes a ZIirst
nozzle station, which 1s arranged in the vicinityl of a
later-described first component feeding unit 8B 1in the

first component mounting work area 201 and houses a

e

ac¥fent” 4



20 After the end of the nmounting, the conponent nounted board 2a-1 is
unl oaded fromthe first placenentposition determ ning conveyance unit 1B
toward the firs' unloader 1C, positioned and held in the first

post pl acenent standby position FC of the first unloader 1C and 25
thereafter further unloaded out of the conponent nounting 22 F ar
2005 work area 201 by the first unl oader®1C. At this ti m,zqﬁgbwéﬁﬁa‘é#jsty
board 2a-2 that has been positioned and held in the first pre-placenent
standby position FA of the fist |oader A is concurrently posit"ioned and
held in the first 5 placenment position FB of the first placenent-position
det er mi ni nglesatéyaned Gnires1B I hroughes hdOf istsitadddefor A2 FAdEHe Text
first board 2a-3 is positioned and held in the first pre-placenment standby
posi tion FAfoftydes f PEsteleziernia. CPRECBSALd pHdi tHonCi P HEca &8¢ Fig.
2 are in this 10 state. The nounting operation in the second nounting
section | 02ceslperdforsmtd condure ehityt wollhcangnitndepethdéntdsy shet Beed

af orenenti oned nounting operation in the first nounting section 101. 15
That is, iarfhessecond nmounting section |02, the second | oader 11A, the
second pl ace:"ent-positio:. determ ning conveyance unit 11B and the second
unl oafler 11C are adj Tis¢ edirstwirtdogadddodi nipwtioca he isdtdiggosdd skcend
board 2b to be | oaded into the second conveyance path. 20 Thereafter, the
second boapdoRbrilty soposhei diedt rpldrensetonsb sl bicemeRs, pdsit icor®Beof t he
second pl acenent position determ ning conveyance unit 11B through the second
| oader 11Acnanthet hergeconddboar®l 2he? ftiashe panseennextosisiposi FBoaed and
held in.the second pre-placenent standby 25 position SA of the second

| oader 11Aview6d 2Zrbebruaiey 2006riNext, thadsecendqdmacenenséghead k4d s
nmoved from _
recognition of sucking posture or the like of the component
10 held by the first placement head 4. It is nocted that
feference numeral 9a in Fig. 1 denctes a two-dimensional
camera for two-dimensionally imaging the sucking posture of
the component out of the recognition device 2, while B8b
denotes a three-dimensional camera for threefdimensionally
15 imaging the sucking.posture.of the component out of the
recogniﬁion device 9.
On the other hand, the second mounting section
102 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 1is denoted by 2b for
explanation; mcrecver, the board 2 1s dencted by the
reference numeral 2b when indicated regardless of the
position, and the boardr 2p in a specific position 4is
dencted by referencé numerals 2b-1, 2b-2, 2b-3 or the like)

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



the position of the origin to the second conponent feeding device 18, and
the conponents are sucked and held by the nozzles of the second pl acenent
head 14 fromthe conmponent 5 feeding unit 18A or 18B of the second

conponent feeding device | 8. Next, the second placenent head 14 is noved

fromthe second conponent feeding device 18 to the second Lt
device 19,' and the postures of the corrp4ogr1;ents 10 hel d by ﬁégﬂ?f?yggo%f

t he second pl acenent head 14, are each recogni zed. Next, the second

pl acement head 14 is noved fromthe second recognition device 19 to the
second pl acenent position determ ning conveyance unit . 11B, _anpd the
conponent P32REFERBY RATe TSédomeP pFﬁaeﬁerﬁe‘F%é\% 245 SPHRGEREN 6N S et ond
beard 2b positioned and held in the second pl acenment_posj

: ti B of_.th
second pl aBEAeRECPoSt iDrPRbt 2r AEAPRE CONVEYRRCE FAt 13%p%§nFﬁ ngégﬁhg

pl acenent head 14. Lo : »
: first conveyance path within the second component mounting

work area 202, and places a compcnent, which has been fed

5 from the second component feeding device 18, held and
recognized by a second recognition device 19, onto the
second board 2b located in the second rlacement position SB
based on a recognition resuit, by the second. recognition
device 19.

10 The second mounting section 102 is provided with
the second board conveying and holding device 11, the
second component feeding device 18, the second placement
head drive device 15 and the second recognition device 1°2.

The second board conveying and holding device 11

15 is able to convey the second board 2b, on which the
component is to be mounted,. along the second conveyance
path other than the first conveyénce path and to position
and hold the second board 2b in the second pre—placemént
standby position SA extending along'the second conveyvance

20 path, the second placement position 8B located on thé
downstream side of the second pre-placement standby
position SA and the second post-placement standby position
SC located on the downstream side of the second placement
position SB. The second pre—placeﬁent standby position SA,

25 the second placement position SB and the second post-



Subsequently, the second placenent head 14 returns to the 20 conponent
feeding unit 18A or 18B of the second conponent feeding device 18 and
perfornms the suction of the conponent to be nmounted next. As described
above, by repeating the conponent suction, recognition and placenent, all

t he conponents to 25 be placed are nounted. 62 22 Febru 00 t he
end of the nounting, the conponent nount board 2b-1 is uﬁ#%%%@&gpfggﬁéhe

second pl acenent position determ ning conveyance unit 11B toward the second
unl oader 11C, positioned and held in the second post s placenent standby
position SC of the second unl oader 11C and thereafter further .unl gaded out

of the conpbresteRbuRtRRGLNOPRSAEERM2GE RF S hetRetbhd BhfoRder - 118°9%& this
time, the next second board 2b-2 that has been positioned and held .in the
second prespeatéient 18 ahabySpeent brasA 6PRYEYERE &BEoRGlPoRFedeVELR i s
concurrently positioned and held in the second placenent_ position_SB of the
second pl atkneAt Cpositrivs sdetier i ni-agResnlpince IAFANA 1B FRRBudh? FE
second | oader 11A, and the next second board 2b-3 is positioned and held in
t he secondapr exphpdemsrit shandbg-pbapeBepiorosAsyandse Wekbond2l G&FONC11A.
The board positions In Fig. i and rig. 2 are in ull5 State. According to
the forst ehbodhaehtposhatonr cohromeEminmunehigyappar atuss £RE cadfpddent
mounting work area 200 of the board 2 is divided into the two parts of the
20 first cexmopkat eburitiengplecknanéa 20hvegdnthe setbndrbdnpon&®comsunt i ng
work area 202. In each of the first conponent nounting work area 201 and
t he seconducbapdaenll@oant engewenklared 202, pphérplareneniepend@nanre
performed the operations oz the | oading of the boards 2a and 2b by
unit are arranged in this order from the upstream side to
the downstream side along the second conveyance path.' The
10 second loader 1l1A locads the second'board 2b intc the second
conveyance path of the second component mounting work area
202, and positions and holds the board in the second pre-
placement standby position SA. The second placement-
position determining conveyance unit 11B 1s disposed
15 between the second lcader 11A and the second unloader 11C,
receives from the seccnd lcader 112 the second beard 2Zb
that has been peositioned and held in the second pre-
placement standby pesition SA, positions and holds the
board in the second placement position $B, and unloads the
20 board toward the second unloader 11C when the component
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 loéder- 11A, the second placement-positicn



25 the first | oader | A and.the second | oader 11A, the 63 22 February 2005
positioning and hol ding of the boards 2a and 2b by the first

pl acenent - posi ti on determ ni ng conveyance unit | B and the second

pl acenent - posi ti on determ ni ng conveyance unit 11B, the conponent feed by
the first and second conponent 5 feeding devices 8 and 18, .t suct
hol di ng and novenent of conponents by t ¢ first and secongzdP y n?&ﬂ%ads
4 and 14, the recognition of conponents by the first and second recognition
devices 9 and 19 and the unl oading of the boards 2a and 2b by the first and
second pl acenent-position 10 deternining conveyance units 1B and 11B, the
first unl cageernning coverednd UnibadeP 21€ LhBr 82€6REr BRAPFIeEhé boar d
2a-1 is |loaded into the first conponent nounting work area 201 by the first
| oader | A whithe fanest zbhpomerghdvunt it wotdk: ar éd 203CTYRE HdardC28-1 is
positioned and held by 15 the first placenent-position determning
conveyancesunthrdBofiet vt fieiveuat bagropér Bel6ncPRVEHRIBi PIEkpRateforth
positioni FB that is a portion |ocated closest to the conponent feeding
units 8A ahd 8Beariargedoal arfy tihe bearddcoovepyaccedinaddt oy gndERESS| r st
conponent nounting work area 201 and 20 closest to the canmera to be usually
nmost §requestiyeusédoas arecexanpl ewof mbhierki gt tdenpbhkeat r doggeiveLen
device, e.g., two-dinmensional canera 9a. Next, the first placenent head 4
is driven f@csueknantohohd theétkoaponkat skromit heartdngbnenhef podilngounit 8A
or 8B, the conponent is 25 recogni zed by the two-di nensional canera 9a, and
then the oH42221&ebtuary BO0DE conveyor can be moved in the widthwise

direction with respect to the positioﬁ of the other belt
conveyor, thus allowing width adjustment to be performed

10 according to the width of the second board 2b.
The second component feeding device 18 1is
arranged in the vicinity of the second placement position
SB and feeds the components. More concretely, the seéond
component feeding device 18 is composed of second component
15 feeding units 18A and 18B, and each of thé second component
feeding units 18A and 18B is disposed 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 zZb
are accommodated and held in a tape form. It is also
acceptable that a component feeding ﬁnit accommeodating tray
componeants in.which components to be mounted on 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



nmounting on the board 2a is perfornmed. After repeating this and after
ending the nounting work in the first nounting section 101, the board 2a-1
is unl oaded fromthe first placenent-position determ ning conveyance unit
1B 5 toward the first unloading 1C and further unloaded out of the first
conponent nounting work area 201 by the first unloading 1C, t he r
hand, concurrently with the nounting opé&Zation in the fir;?é%hﬂﬁW%ép6§
section 101, the board 2b-1 is | oaded into the second conponent nounting 10
work area 202 by the. second ,loader 11A in the second conponent nounting
wor k area 202. The board 2b-1 is positioned and held by the second

pl acenent - pasict bantdet eeavndngonporeyancesdhnty thBtf aBAt be ABEBNt i ng
operation in the second placenment position SB that is a portion 15 | ocated
cl osest to the conpomgat séeedinglubiksni8headddd BB adeangedidl sngethe board
conveyance direction in the second conponent nounting work area 202 and

cl osest toskhenganBlacéReRe Usead | y1a0Hethverguentley ysedms enepexatil e of
t he second conponent recognition device, e.g., two-dinensional 20 canera

19a. Next, fEE@iﬁﬁCQflﬂerH@C§§eand1_eaﬁel4séc‘-’orﬂi | ¥eRckfenuCkpant: heh d sthe
conponent from the conponent feeding unit 18A or 18B, the conponent is

~ recogani zedyBy gkherf yodigmasi anal cadrer & hkdaseathd hedniieciRuUNticRg ey the
board 2b is perforned. After repeating this and after ending the 25
mounting wopk;ibp tiae SecoRd BRUBLHENG SR | K2aqt he , badHd p18Se22by
February 2005 2b-1 is unloaded fromthe second placenent-position

det er m i NgLEONYEYANCCRYBLENLAR it d1uhecisecoRthysplhadene1dC and chur L her
unl oaded out of the second conmponent nounting work area 202 by the second

unl oading 11Cpng ABiackfistkt. ddbd heyfirshyand caecondapint | Bgasact bens 101

and 102, oard I'ng, the conponent hol ding, the conponent

ecogni i 0o ot BeofoPARENt, M ACHR AL ANde LAy DRALL plRad Og: €20, Pp

per f or med ?Raepengently of each other in respective optinum states, and

the @8 pfO?gctMiéy gan e LyrLber i myayed, sThat ?%%i“@f{‘%%i tder egpponent

mounii ng ends i1 advance i n COACUrrentlTy performn e conmponent nounting

operations_ir he plurali of .co e L 0g 4 \Wor r -
respectiveF?amP%%’cgﬁﬁoﬁéﬁﬁ¥ﬁ%ﬂh é%B%QHQ% %ggg%égu%ﬁggﬁgg mn?ﬁ%%?-fgd

cvatl1 11, g0l ey oLDct compenenl ouAk) ngygpeLaLien oL-heptds

unl oadi ng, fvity can be fur r -rmprove reover,
t he shortestjd%stances betmeeg %he boaéds Zadand fb go%'tioned and held in
the respecEPyBEcBApEREht 2hoant PAg ibr R AFRAEC 209PaRG2627 "t he conponent

In detail, the second placement head drive device

15 15 is implemented by a second X-Y robot for positioning the
secohd placement head 14 located 1nside the second
component mounting work area 202 in a spetified position in

X~ and Y-directions, which are two orthogonal 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 15b and 15b extending parallel

in the Y-axis direction perpendicular té- 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



20 feeding units 8A, 8B, 18A-and 18B and the caneras that are usually nost
frequently used, e.g., two-dinensional canera 9a and 19a, respectively, can
be remarkably shortened in conparison with 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 conventional case, uary
2005 and this can reduce the nounting tPAe and i nprove th@zﬂaaﬂU €$ .

Moreover, with regard to the wi dth adjustment (w dthw se shift of board)
references of the first |oader 5 | A, the first placenent-position
determ ni ng conveyance unit 1B, the first unloader 1C, the second | oader
11A, the saeoaﬂdpkmmmmn&nmogmnmdnn@et@pﬁknlﬁge@odﬂﬁ&aﬁﬁe @ni FOVIR1AAd t he
second unl oader 11C of the board conveying and hol ding devices 1 and |
accor di ng appéhetws didaseof 31 he hdoawds Raxim gbrechéofr aitlsi derédge
portion. iis set as the reference in the first conponent nounting work area
201 | ocat eghont$ he 1Bbontarsd delfkar rotateper Bt owandt ehd hereompohentn
nmounting work areas divided into two, and the deeper-side edge portion is

set as thesyeferenteni byt htelsyseteototcenuonentngroamt ¥ ngxwr Rigeed 1202
| ocated on the deeper Side far fromthe Operator. Therefore, by setting the

pl acegent pOshts onSa FBraNUsSBa s Nah hex phptenent apvsaki snrdeaelnhnidmg ve
conveyance units 1B and 11B with reference to the support rail portion

| ocat ed clgsestat ikba amPORentnd0l Sreethaigtwdi ty5-a8As 8B rd8Aiendbi8B and
the caneras to be usually nost frequently used as one exanple of the

conponent geeO@Nigtiagitsdevisesar ansk 19, eh8re tavedi peposiasal caveeads9a and
19a anong the pair of support rail portions of the placenent-position

det er m ni ng,<Za, £ONMRYANCE UniHs 1BiandaddiBcand by Jtaldanig dlhen@t bre support
22 February 2005 rail portion noved close to or apart fromthe one support

rail portigp;sifilacenahl e Qe LONE M t BhEhewkoarthisiz edi dbet ebar eallhe
conmponent suction and holding in the
10 screw shafts 15b and 15b, one X-axis ball screw shaft 13d
that is arraﬁged forward-and-reverse rotatable in the Y-
éxis movable 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 direction motor lSe.as an example of an X-
axis 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 component
mounting work area 202 is fixed to the X-axis movable unit
15f and arranged movably in the X-axis direction integrally
with the X-axis movable unit 15f. Therefore, the secend

placement head 14 can be advanced and retreated in the X-

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



conmponent feeding units 8A; 8B, 18A and 18B and the 5 recognition by the
t wo- di nensi onal caneras 9a and 19a are perforned consistently near the
position in the shortest distance, not depending on the sizes of the
circuit boards 2a and 2b. The di stances of the novenent of the placenent
heads 4 and 14, i.e., the distances between the positionsééﬁiéﬁ the2¢@%ee
operations of the conponent suction,. rédognition and pla ake ked
in the shortest distance, and this can reduce the nounting process tine and
i ncrease the production efficiency. In particular, conventionally, when
conponents are nounted on the board in 15 the vicinity of the board
conveyancergosttibn, the di stances b~ ctwee:. the position the three
operations O the component suction, recognition and pl acenent woul d becone
long in the case of smaFlkgboardsefamndse nmanslng. hrdeessesi e SAFERE be
increased. In contrast to this, 20 according to the first enbodi nent, the
board is pesiiienetaaridmounhedhi nig herpasicedonimhéhe t Hiecdndtances Bet ween
the positions of the three operations of the conmponent suction,

recogniti oratanddptaceneat seecoe shapsneven feedisgal inbbarldS abd Itacge
boards, and therefore, the nounting 25 process tine can be renarkably

- reducsd. Pagddsdl afddmondnt Gl fiedr uasyk 2005% eadd Zcompehemoumsmmt ieng
work area, the conponent feeding units 8A, 8B, 18A and 18B are arranged

al ong the gng-gdoes bR thpdoard sopveyance diviechilen Hir t Ae plompdrént
nounting work area as shown in Fig. 1 through Fig. 3. Therefore, 5 the
recogni ti ope devieas 9rand 48 A A cangedent st heo Cent etosixkgplacs hehe
conveyance diréction of the conponent nounting work areas 201 and 202, and
the placengnt, poshbi ars KB antk SBeebnéihprheafdat2acand 2b 49 the need

pl acenent - posi ti on determ ni ng conveyance units 1B and 11B are al so
arranged Lgrﬁgeghe center side in the conveyance direction of the conponent
nmounting work areas 201 and 202 for the reduction of the distances between
the P@Si tions of the ﬁQrgécﬁH&r ALi-9ps1 0f ok hee69BPONENE sSHE kPR AN @E0gNI ti on
and placenment. Therefore, the nounting process tinme can be 15 further

i mpr oved. L Vi dj n n L/ N Iele rar8anmdA@ i nt o
mp ﬁﬁfﬁ%{ﬁ%téf gy ogéeana £15PBRBAENEBRYALLNGEWO g

two parts e ances novenent of the placenent heads 4 and 14 are

reduced to.al QW LGIQUILI QIO PE OEESS SR & 10, dlhiOvSdls i Fobnexaimele, in

t he nounting apparat rst enbodinent, 20 the tinme for nounting

one_compongnt, can b kedysed g apous oneqal f ool t henggauent sou

case, and the nmounti'ng process tine can be remarkably inprovéd. "Mreover,
AN RO R R e A
therfgore,héﬂg by the second placement head 14. It is noted that
reference numeral 19z in Fig. 1 denotes a two-dimensional
camera for two-dimensionally imaging the sucking posture cof
the component out of the recognition device 18, while 18b
denotes a three-dimensional camera for three-dimensionally
20 imaging the suckiné posture of the component out of the
recogniticn device 19.
In the first mounting section, the component 1is
held from the first compoﬁent feeding device 8 by the first

placement head 4, and the recognition of the component held

25 by the first placement head 4 is performed by, for example,



69 22 February 2005 mounting efficiency per unit area can be inproved in
conparison with the case where only one board 2 is arranged. Moreover, if

t he conponent nmounting in the first nounting section 10l and the conponent
nmounting in the 5 second nmounting section 102 are concurrently perforned,
then the nounting operation can be perforned nore efficieny) n

mounting process tinme can be inproved. Mt eover, the firs?bﬂ%aggﬁgh%&@%ad
drive device 5 of the first nmounting section 101 and the second pl acenent
10 head drive device 15 of the second nmounting section 102 have driving
regions that does not overlap each other. Therefore, the nounting operation
i n the noubbéngtweodinarss care be damestay et ot holue  coirsd Wer@daem figont he
mutual interference of both the units. 15 Mreover, the two-dinensional

i mages of theicenponefhsrasfteéakenni nhbybasiangifng tkeoows-tdiome rsisonidl
caneras 9a and 19a that are nost frequently used for performng the

recogni ti ooz ofchichef xraiponeadgni hiposidawins: | Dcatted adjrgoerenit ohthd by

pl acenent positions FB and SB and 20 in the vicinity of the center portions
of the conpeaenirteedilagetericeeal and £1& 1 ddwt efor ehet fiérdistarce fZrmom t he
conponent feed to the conponent recognition can be shortened, and the

mount bng ppec€essohtfeafidanhike d urd hehe sHattkened a cimdvyr esvet tidheFBoiyonent
nounting work area 200 is 7 0 22 February 2005 divided into the two equal
parts of thegefFisét coopoaesdnt®Ubhyngnuonklaiag de¥iaadithe second
conponent nounting work area 202 that do not overlap each other, and the
conponent feedi ng dewh cese & @er L8and heipl aeeneatohgafdsudtingndet4iche

pl acement head drive devices 5 and 15 of the heads, the board conveying and
hol di ng devpges t@0d dehpdrhantt ecognidd QD GamRf ash? areécbddanédcs@oernar €
provi ded pointsymetrically with respect to the center point 100 of the

conponent ADLALHHIIWRY Ke af 8aH0@hThRI QI &1 ddermePf OgEaM 10, oknkhehe
conponent mountihg operation is forned in either one of the nounting

sect{@ns in.£9LM Aot hgfprt%_gr o d e CREPANERT HIRUNELRGnAPeNAldeRRntt hen

the program can be used as it is or utilized in the other nounting section[
enabling th 2 @23y QI A Q1) dtﬂﬁfprf%graézaaq{plt&e £REPORBNY; 2 ~FRURLING

operati on. is to bé noted that”the present invention is
camera 19a of the second recognition device 19. Thereafter,
on the basis of a recognition result of the second
recognition device 19, the component held by the éecond
15 piacement head 14 1is placed on the second becard 2b
positioned and held in the second placement position SB by
the second board conveying and holding device 11.
Board passage detection senscrs (not shown) for
detecting the passage of the circuit boards Z2a 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 loaders
12 and 11A&, respectively, and board stoppers 32 for

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

25 specified positions are arranged at end portions on the



not limted to the first enbodinent and is able to be put into practical
use in a variety of fornms. For exanple, a bypass conveyance unit 30, which
is 20 arranged between the first conveyance path and the second conveyance
pat h and t hrough which the board 2 that is not subjected to the nounting

operation in the first nounting section 101 and the secon nting. tion
102 is nade to pass, is further provided® Therefore, mhen§2ﬁ3$ﬂPanf?@&§f 25

conmponent nounting apparatuses of the first enbodi ment are 22 February
2005 j oi ned together or joined to another conponent nounting apparatus, the
board that is not subjected to the nounting operation in the first nounting
section 10%idRd ¢hessecded mbantungadens oaC102nef tHe capsRaiivifgunt i ng
apparatus of 5 the first enbodi mrent can be conveyed to the adjacent
conponent Roaati wgrdppdr e ol tdousensgasd (Rott Ehawunt £ay cledreattions of
the first nounting section 101 and the second nounting section 102. This
enabl es t hecbrmprohenrdt aotivhe ofetakl cproditt beatr@sol at kadmdintiitnghsyst em
and also the 10 provision of flexibility for production. In particular, the
. conponent hoenti nproamydrepedi neokilohy tife Tideconompemer mpatngi rHgom
apparatus even during the maintenance of the first nounting section |01 and
t he sécondtheuhbedgrsetki andl1022 andet hewaveér ahk pnadadergi LY ehd ReC
nounting 15 system can be further inproved. Mreover, if the bypass
Conveyancetdnithe3BpetSrienpesed talbonan dmpperrdyipiss tonvhyanteinditly amd a

| -ower bypass conveyance unit arranged bel ow t he upper bypass conveyance

uni t, thenthaobbypdsstempeearnse. unMbseCcanahe fada3acyr edl eyenntibzodgh t he
installation area is small, and this enables the further inprovenent of

space utilgzatving ehbhcimncyd Meoppuer id fpihei byPass teonyeyapger+dnt 30 is
conposed of two juxtaposed bypass conveyance units, then a 25 plurality of
bypass conyeyancenunidse&@fohe S8 MY detecting the upper end
10 position of its piston rod although not shown in the figure.
The board stoppers are positioned in the elevated positions
during the mounting operation while abutting against the
respective boards 2a and 2b.
Moreover, in order to piacé 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 tc or larger than
the largest board and that can bé moved up and down. A
regquired number of support pins (not shown) are planted on
the support plates, and the support plates are moved up by

respective support plate driving cylinders (not shown) so

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



~2 22 February 2005 provided. Moreover, 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 with respect to 5 the first board 2a | oaded
into the first nmounting section 101, then the phase of the first board 2a
in the first nmounting section 101 with respect to the co nent fee

A FOHRECEO0T ¢ he

"HABS

devi ce 8 and the recognition device 9 berbnes identical

second board 2b in the second nounting 10 section 102 with respect to the
conponent feeding device 18 and the recognition device 19. This enables the

use of an identical nounting programand facilitates the designing.

Furt her nor epdt H nbynttiig epepatiompicen be Bodtf of héd plrdugh sancdt tidrd y

i dentical procedure in the two nounting sections 15 101 and 102. Therefo
t he nmount i bgapriecéss anidrenfantdehaioiinte ngeapesaprons raitlhpomuurnisngo
sections 101 and 102 becones identical, and the productivity can be

i nproved. EB thi bechaséd ih bpealisdedopsshlecta,presbdethoaid .t urni ng
~conveyance units that are arranged on the upstream side of 20 the first

re,

conveyance path and mbesiesnntn chiyeyancehgad toradres fonddirseidre heard at

an angle of 180 degrees and |oad the board selectively into the first
convegancedpath asditbe seeondngesveyanceapavhtand omke tbeounians: perd or

t he above-nenti oned operation. 25 Moreover, if an in-phase node in which

the seconddriv¥8 d2viedsuary @O00ken and controlled based on a specified
mounting program. That 1is, the control -unif 1000 1is

connected at least to the board passage detection sensors,

the board arrival detection sensors, the first and seccnd

10 recognition cameras 9 and 192, the first and second X-Y
robots 5 and 15, the first and second placement heads 4 and

14, the first and second loaders 1A and 11a, the first and

second placement-position determining conveyance units 1B

and 11B, the first and second unlcocaders 1C and 11C, the

15 belt drive motor, the board stopper driving cylinder, a
database 101 having stored therein information pertaining

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 to the

20 shapes, heights and the like of components, information as

to the placement positicns on the board in which the
components are to be mounted, the mounting seguence

therefor, the shape and the like of the cémponent suction

nozzles, Iinformation as to the pre-placement standby

25 positions of the loaders, the placement positions of the

m



board 2b is | oaded into.the second nounting section 102 in phase with the
first board 2a as shown in Fig. 7 and a reverse node in which the second
board 2b is | oaded into the second nounting section |02 while being turned
at a phase 5 angle of 180 degrees with respect to the first board 2a as
shown in Fig. 6 are selectively used, then the nounting opgration c e
performed with the opti mum node sel ect edBaccording to theeﬁ%g?gu?96§&§$ t he
| i ke, and the nmounting process tine can be inproved still further. 10

Mor eover, by providing the placenent heads. 4 and 14 with a plurality of
conponent hol di ng nenbers of; for exanple, the nozzles 10 for holding the
conponent spIzdebyntheosbiponenie featimyngevdaoes @ rael 1BUihfat Wave thie
plurality of component feeding units 8A, 8B, 18A and 18B and 15 arrangi ng
the pluralpdy:eplaoezbes 18tamdbyheppkiurabnsy of cohponentofidedisng @Rits
8A, 8B, 18A and 18B of the conponent feeding devices 8 and 18 in an

i dentical shsesting ekcaivangesentiort hexghatiene e hioaels drandtidnareaonly
required to nove in the X-axis direction w thout being noved in the 20
Y-axi s direnhépn whenfsuckisgagaaid dralrdy ngtihéngl ukatiieerof codpondned, and
t he mounting process tinme can be further shortened. Mreover, by providing

the ptacenppdrieadss4 and 44 shth a plurality of conponent hol di ng nenbers
of, for 25 exanple, the nozzles i0, for holding the conponents fed by 74

22 February 2005 thergenp fieedi ngrdevirges 8lardrbdiichat chapenthe
plurality of conponent feeding units BA, 8B, 1BA and 188, arranging the

plurality piunezzlespplrandst kg camporerttl eaticd manid scOhst BB-t48Azand 18B
of the conmponent feeding 5 devices 8 and 18 in an identical direction of

ar rangenenie &0d; PEQVI dbdige | dant isalcddier vilae hetonren coe rpllur alfi t yhef
nozzles 10 and the plurality of conponent feeding units 8A, SB, 18A and 18B

of the coqgggfpélfgﬁgingog@yices 8 and 1B,_the plurality of conponents can

be concurrently collectively _ -
10 First. of all, in the first mounting section 101,

the first loader iA, the first - placement-position
determining conveyance unit 1B and the first unloader 1C
are adjusted in width according to ﬁhe width ¢f the first
board 2a to be loaded into the first conveyance path.
15  Thereafter, the first board za-l is positioned in the first
placement position FB of the first placement-position
determining conveyance 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 loader lA. |
Next, the first placement head 4 1is moved from
the position of the origin to the first component feeding
device 8, and the components 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



10 sucked and held by .the; plurality of nozzles 10 in the plurality of
conponent feeding units 8A, 8B, 18A and 18B, and the nounting process tine
can be shortened still further. Mreover, when perform ng the operations of
conponent feed, holding, recognition and placenent in the 15 first nounting
section 101, the operations of |oading, positioning In .t i Ist ment
position SB and unl oading of the first Bdard 2a, the opergﬁqéﬂguéﬂp&gﬁ
conponent feed, holding, recognition and placenent in the second nounting
section 102, the operations of |oading, 20 positioning in the second

pl acenent position SB and unl oading of the second board 2b and the
recogni zi n§-operation or the placenent operation in either one of the
mounting sections of the first nmounting section 101 and the second nounting
section 102, the | oadény, adeunt basl nglaseapataticns fn ihemeVheér 57t i ng
sections can be controlled ~5 22 February 2005 so as not to be perforned.
By so doi nghet héiretogmicziprgreoper af¢ohing t Hevpracedentt@pekhei o 1¢&T. be
performed nore accurately. Mreover, it is acceptable to selectively use an
5 i n- phaserandgnopeoat idewipreogd amehdr HloadpbogtthessedonthgogOdP2B &S0 t he
second mounting section 102 in phase with the first board 2a and perform ng
t he operathebd ofy atipanentldéeed( hd dilng, fiesbgpilbicementd ptadedentreand

t he operations of positioning in the second placenent position 10 SB and
unl oadi ng ekchheesegabgdeboard 2b and a reverse node operation program for

-l oading the second board 2b into the second nounting section 102 by turning
the board at a phasenagg)etbk 180rsiegpeesemieth rrespect tiss thevédr straoar d
2a and the operations of conponent feed, holding, recognition and 15

pl acenent apd tfie-operatbaAstebnl oadirnge PPSitbi othag firdtepdecenednt-

pl acenent position”®. SB and unl oading of the second board 2b. By so doing,
the optimipgreneisangdbe-salkaehed chnemythed nrhases nmoshed opReatdoaipoprengr am
"and the reverse node operation program according to the nounting operation,
20 ang thehemedggt i-viel Y16t 81 d dpmovednsbil b fiwr thiefcedbbgovae, fifrsits
‘acceptabl e to selectively use an in-phase node operation program for

| oading thg; secqofd-brabd 2bchntgd he sacanch round i pgssecbhen 202 inelphase
with the first board 2a and perform ng the operations of 25 conponent feed,

hol di ng, regogpiti-QRsand 1Rl-aGRARNGANG IdH FB of the first placement-
position determiniﬁg conveyance unit 1B. Subsequently, the
first placement head 4 returns to the component feeding

15 unit 8A or 8B of the first component feeding device 8 and
performs the sucticn of the component to be mounted next.

As described above, by repeating the component
suction, recognition and placement, all the components tc
be placed are mounted.

20 After the end of the mounting; the component-
meunted board-Zaﬁl is unlocaded from the first plécement—
position determining conveyance unit 1B toward the first
unloader 1C, ©positioned and held in the first post-
placement standby position FC of the first unlcader 1C and

25 thereafter further unloaded out of the component mounting



22 February 2005 operations of positioning in the second placenent position
SB and unl oadi ng of the second board 2b and a reverse node operation
program for | oading the second board 2b into the second nounting 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, Igiq%,
recognition and pl acement and the operatdbns. of positioni g T¥PHAE 2005
pl acement position B and unl oadi ng of the second board 2b, construct the
i n-phase node operation programand the 10 reverse node operation: program
so that a fundanmental operation program for executing the fundanental
oper at i ons Wgtrkcapendftl freedhehol i sy, viklerwdmi t 1on ahld phacefdme -ard:d he
operations of positioning in the placenent position B and unl oading of the
second boar¢x2b fiigstdemeircal2zand-de N5 opreat PodlBapasdeanomefley 11
executing the fundanental operations is only varied and sel ectively use the
i n- phase nbde dierst i pneppbyremennd sthadbevarssl oele dperald | bhepridgrsdm By
so doing, the fundanental operation programin the two nmounting sections
101 and 102oedrrbéicosnmuaincursectt 130 mral ttienddramd i balof inhé&her dgirah can
be nore efficiently performed. Moreover, it i's acceptable to provide a
first5Snountiiagenpetat ponipiogr aFBf obfpetcher niftngsthe pdperateindrasfi t[Wamonent
feed, holding, recognition and placenment in the 25 first nounting section
10l and t hdetpenahingscofvkgadtagunit22BFebroanys 20865 fpositt iloridsg i1#,t he
pl acement position B and unl oading of the first board 2a and a second
nmounti ng opadathennpxkograpstobopedf DEABNGst besapepakidoasidohedanpenere f eed,
hol di ng, recognition and placenment in the second nmounting section 5 102 and
t he oper at FoprstoprkoptafgmeposstbadbRopbBithenpFacefenthepdsirisiton o dand
unl oading of the first board 2a differently fromthe first nounting
operation paograme wsRrtdheddIsiod®unt i Nggoper ahidorFipy 09z agrénihhe Hiig st
nounting section 101 and use the second nounting operation program

10 state. S

The mounting operation 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 loader 11A, the second placement-position
determining conveyance unit 11B and the second unloader 11C
are adjusted in width acccrding to.the width of the second
board 2b to¢ be loaded into the second conveyance path.

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

25 position SR of the second lecader 1l1A.



10 in the second nmounting section 102. By so doing, the optinmm operation
according to the nounting operation in each nounting section can be
performed wi thout being influenced by the nounting operation in the other
nounting section. 15 Moreover, it is also possible to determ ne the type
and phase of the board to be | oaded into _each of the first WP ntin 6 tion
101 and the second nounting section 102 §n consi derati on R UQBE% us
construction information of the first nounting section 101 and the 20
second nmounting section 102. By so doing, the phase of the board can be set
to the optinmum state according to the device construction of each nounting
section and the optiNexEroGhei AgCOper lLissienant Beeaser¥br hedOESE &X&fpl e

al t hough the two-di nensional camera 9a is arranged as the 25 first_.

recogni ti obheleppeet9onnofhdhfi ostigisuriid ngheesefond CyBPOREREhLEHY PF005
101, when only the three-di mensional canera 19b is arranged as the second
recogni ti ofedeyecés19 dnd t hiee seovndnapdst igne seecked 202 hald sbpodsithle to
make the second nounting section |02 performthe nmounting operation only
for three sodibesasbbnaheccmuonents leesagmitt ifpradntéd nikent hbef COTPORSIMT i ng
section |01 provided with the two-di nensional canera 9a performthe :
oper abi on fesding- dinignsi @halbrconf®nerit tleeogericondn.capaant , feediag
possible to performthe 10 operations of .conponent feed, hol ding,
recogni ti oledgde ptacenent in the first nmounting section 101 and the
operations of |oading, positioning and unloading of the first board 2a,
perform the operati opsxdf chepeeennd edd,cdvalrdti nggad ecbHghst momedndrom

pl acenent in the second nmounting 15 section 102 and the operations of

| oadi ng, pesét i 98Eagd ancbiupdoatt nFeedine seoninek bddr d t2b ithdeperdent] y of
the operations in the first nounting section 101. Even when any one of the
oper at | Onsr@éo?@ﬂﬁﬂrﬂﬁnﬁem@@, 1t dirmg, thecegrithires ail phacermanbnand st he

- operations of Toading, 20 positioning and unl oadi ng of the board cannot be
- perfpgmed thiouel sone eprenssi beither s phecéhest mewd i Dy seetion
"101 and the second nounting section 102, it is also possible to performthe
oper ati onsg 9k CREPORENLfeed, holding, recognition and placenment and the
operations of 25 |oading, positioning and unl oading of the board in the

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

15 held by the second placement head 14 1is placed on the
second board 2b positioned aﬁd held in the second 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 ccmponent
feeding device 18 and performs the suction of the cecmponent

to be mounted next.

As described above, by repeating the component

suction, recognition and placement, all the components to

25 be placed are mounted.



79 22 February 2005 ot her mounting section. This will be described nore
specifically with reference to Fig. 8. Fig. 8 shows a series of
conmponent - nount ed board produci ng system Reference nuneral 900 denotes a
sol der creamprinting 5 device for printing lands and the Iike in specified
portions of the board with a solder cream reference nuner 901 and
903 denot e board conveyance path changi ¢ units, referencéﬂaﬁﬂgpén/3@§5
denotes a refl ow device for performng a reflow 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 conponent nounting apparatuses
of the aforementionedfeabodilrentndr ebér et memetang, 100he, @@ 101- 3
denote the first nmounting sections of the first, second and 15 third
conponent mountedgbappdr @uses]s andlpefiederfeceon nier atscnd2 pilackyEIZ-and
102- 3 denote the second nounting sections of the first, second and third
conponent poshting &dpparatinies. cBrerefaores umit hl 3B cboapenénthepw#edichoar d
produci ng system the board unl oaded fromthe solder cream 20 printing

devi ce 906uhlonderal 1yc pr opeyidyiaiesd ridna etlevida fhe tonveymnoed | grms S0 into
a first conveyance path (|l ower conveyance path in Fig. 8) and a second
conveyancep patBméHpPet GRRMeYBHEEE Poh h sicn &f gth8) dwcdrie cnhuwegancd Igat h
changi ng unit 901. Two boards 2a and 2b are | oaded into 25 the first
conponent apant tAgrappaeat usuttherandntBadeds eu22 bebr tary 20@Homewt i ng
operation is perfornmed in each of the first nmounting section 10l-1 and the
second noupbhARgiseCHbeR 4023. 26t B, the eBdoall Uheoavwmt ing.operatids the
two boards 2a and 2b are | oaded into the second conponent nounting 5

appar at us digeVi ankhe Lonveyaice pakbdchangi nhati iz S0Beehhens ittienwaunt i ng
operation is perfornmed in each of the first nmounting section |101-2 and the

second nougthng.$gct}0pnd02220nAf bee-bhacendnef sthaqppupbisng iepersat icgn, the
two boards 2a and 2b are | oaded into the third 10 conponent nounti ng

appaf gt us, + e 3 s¥i-@dnkihe LRmeyeig e ; Rath nthan@intd Wnbd s M0 nddendt B 14
nounting operation is performed in the first mounting section 101-3 and the
in the second placement position SB of the second
placement-position determining conveyance unit llB_through
the second loader 112, and the next second board 2b-3 1is
positioned and held in the second pre-placement standby
15 position SA of the second loader 1l1A. The bﬁard positicns
in Fig. 1 and Fig. 2 &are in this stéte.

According to the first embodiment, in cne
component mounting apparatus, the component mounting work
area 200 of the board 2 is divided into the two parts of the

20 first component mounting work area 201 and the second
component mounting work area 202. In each of the first
compecnent mounting work area 201 and the second component
mounting work area 202, there are independently performed

the operations of the loading of the boards Za and Zb by

25 the first loader 1A and the second loader 114, the



second nounting section 102-3. After the end of the nounting operation, the
boards are |loaded into the reflow 15 device 904 so as to be subjected to
the refl ow process, and the conponent-nounted board is conpl eted. These
devi ces are operated under the.control of the control unit 1000. In a

series of conponent-nounted board produci ng system as desgribed aboye. if
the nmounting operation is 20 stopped du€3o the occurrencézdgﬁﬁuéﬂb%§@5

error, a holding error, a recognition error or a placenent error in the
first nounting section 101-1 of the first conponent nounting apparatus 1-1,
then the nmounting operation is continued or stopped in the second nounting
section 10pegifSonintherfd rsolcdnpormht theuhdaniappar sad £01. byhwéket he

gl 22 February 2005 nounting operation is continued, the board 2b is

unl oaded f fomsthplaseenadtaApaattngnsdeteonitOng2cahervehe enviniti A§ @pér ati on
of the board 2b ends, and the next board is |oaded. At this tine, it is
properly pehtorsednd peeetvenS-phel bband 24 etroiipd nirount edeviartei mitife
first nounting section [01-1, nake the board pass as it is wthout

under goi ng10BYNthag dompdiensechasl nountheg Sectt camd 0%e2oadd doogd rielmé boar d
into the conveyance path changing unit 902. Then, the board 2a located in

t he secondreenveyaneeidfspat Aniisiapvedet sutheohi r atlcdnve panc ewpatiensi de,
in the conveyance path changing unit 902 and thereafter | oaded into the

firrst nounpengesgshbens18%- 2hef ribetsendandeconpopentenmeuit hegdapdaraidus
1-2, and the sanme nounting operation as the nounting operation that should
properly bes, the recognition of components by the first and second
recognitioﬁ devices 9 and 19 and the unloading of the
boards 2a and 2b by the first and second placement-position
10 determining conveyance units 1B and 11B, the first unloader
1C and the second unloader 11C. More concretely, the board
2a-1 is loaded into the first component mouﬁting wofk area
201 by the first loader 1A in the first compcnent 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 operation in the first placement pcsition
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 201 and
20 closest to the camera to be usually most frequently used as
one example of the first component recognition device, e.g.,
two-dimensional camera 9a. Next,_the first placement head
4 is driven to suck and hold the component from the
component‘ feeding unit 8A or 8B, the component 1I1s

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



15 perforned in the first nounting section 101-1 of the first Conponent
nmounti ng apparatus 1-1 is perfornmed in the first nmounting section 101r2. At
this time, by supplying the information necessary for the nounting
operation such as nounting operation data and an operation programfor the
20 first nounting section 101-1 of the first conmponent noyntl a us
1-1 to the second conponent nounting appératus 1-2 by the%%UhggHPREﬁéég

| 000, the same nounting operation can be performed wi thout any trouble. It
is to be noted that the first nmounting section 101-1 of the first 25
conponent nounting apparatus 1-1 and the first nounting 82 22 February
2005 sectimsuhfirng@ oh crdmpobeatcnidmt iag repfmnas. 1- AHyer r 6§oERred ™ have
fundanmental |y identical device constructions. Wth this arrangenent, the
mount i ng opefat iz i rfithe othedngoubhé ngnesect imn o ibe iper tdvemed 135w t hout
bei ng i nfluenced by various errors (for exanple, supply error, holding
error, recaghtiff €eEOLonr ipllacerentbesrdrath dme wolnedary Seeri 62 and
constant productivity can be maintained even if the nounting operation in
the ot her pDYEEi NQ Seoidon-p&s St oppedicduediniany eroorveyrardee @ik kéB
Moreover, it is acceptable to provide a continuous node in which, even when
the mpunti pgy,9per ahkor ik reidrheyading NhuNkhag fsechiean wilddued i cst wdunting
section 101 and the second nounting section 102 cannot be 15 perforned, the
mount i ng OpgE atr; @Rt Sc St hanednbinthagotierk mawaki Mo sebyi amandiasst op
merle in which the nounting operation is stopped in the other nounting
section anﬁ!ﬁ@é?fﬁé{;v%w- usepei ¢fier oenerofhdhe, nedasurBensoydoing, ithel s
permtted to select the optinmum node by properly 20 selecting the

conti nuousmgggﬁiﬁwgdogg‘faﬁﬁeﬁ meder g oy g Agnbanthe o armaniesnt DUt ichg
apparatus or the apparatus |ocated adjacently on the downstream side of the

appar at us. pEyeq When he MOURIJANG: pST AlePNskBoRll hementered hbanmual i ng

sections cannot be pertorne e optinum 25 operation can be perforned

frorq_&he V&ISMOiﬂeaOf 2t0|5e bys ‘g’ngz s'é%%@fig%@@?} 11A in the second
component mounting work area 202.  The board 2b-1 1s
positioned and held by the second placgment—position
determining conveyance unit 11B for the mounting operaticn

in the second placement position SB that is a portion

15 located closest to the component feeding units 18A and 18B
arranged along the board conveyance direction in the second
component mouhting work area 202 and clesest to the camera

to be usually most fregquently used as one example of the
second compohent recognitibn device, e.g., two-dimensional

20 camera 1¢a. 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 19%9a, and then the mounting on the board

2b is performed. After repeating this and after ending the

25 mounting work in the second mounting section 102, the beard



overall production systemthat includes the aforenenti oned conponent
nmounti ng apparatus. Moreover, it is acceptable to provide a first
continuous node in which, even when the nounting operation 5 in either
nounting section of the first nmounting section |01 and the second nounting
section 102 cannot be perforned, the nounting operation of,.t boar
currently undergoing the nounting is cofRti nued but the nn@#ﬂ%ﬁﬂuﬁﬁéggﬁqon
of the next board is not performed, a second continuous node in 10 which

t he mounting operation of not only the board. currently undergoing the
nounting but also the nounting operation of the next_board are perforned
and a stoRimode LA wiindivadss notirdh ngtbger A9%Hd s B BERBEFAPPRE “6fRer
nounting section and selectively use any one of the nodes. 15 By so doing,

t he opti meatraxiel Tre beowetvaned bYipr dpsr ISpwedIeciihgSehenti KELCEER/E nuous
node, the second continuous node or the stop node, and the optinmum
oper ati on Idgh bmderfuortred f norhoekied/i ool RE ofhehesegerdl | CPREGRERNI-on
systemthat includes the conponent nounting apparatus even 20 when the
nount i ng ogendtiron worlkidher 20 f tihe secendngnbezdingsli@nnot be
perfornmed. Moreover, it is acceptable to provide a conponent nounting
systeémn that has a tHis dacordsuunus inodenhg n fikisch, amfiers sdeachoaauinggng
operation in either nounting section of 25 the first nounting section |01
and the sesandidmsintliong and 4. @2 Féheuabya2005icstingon 102 cennpbnbat
performed in the first conponent nounting apparatus of joined two devices
of either ryieiingt heh€ orponendninorwte ayl appar atius esormpbrendunt ergmepér at i on
is continued in the other nmounting section, a fourth 5 continuous node in
whi ch t he amunthagrepesatirdbdd epntdmued petr dormeshe Didepemdentingosect i on
of the first conponent nounting apparatus but in either nounting section of
the first daumt idihesectiron t1@1 avdpkhe isecongtinunt | Bgasest i oant02thk t he
second device and a stop node in which 10 the nmounting operation is stopped
in tihe ot herodmuntd Ngy seet ivn Airther fimstoeoaponenit N"hent kngnappanatus and
sel ectively uses any one of the nodes. Wth this arrangenent, the optinmm
node canl%%ﬁggﬁgﬂ@d‘gﬁugﬁqagﬂ3@ﬁ§gecﬁkmg iheakberdicont tpHeusrendey the
fourth continuous

performing " the component mounting operations in the
plurality of component mounting work areas, respectively,
the component-mounted board caﬁ be unloaded without
15 awaiting the end of the other component mounting operation
or board unlocading, 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, 18A and 18B and the cameras that are
usually most fregquently used, e.g., two-dimensional camera
9a and 19%a, respectively, can be remarkably shortened In
comparison with the case where the boards are held in the
board conveyance paths 1in the center portions of the

25 component mounting work areas as in the conventional case,



15 node or the stop nobde. Even when the nmounting operation in either one of
the nmounting sections of the first conponent nounting apparatus cannot be
performed, the optinmum operation can be perfornmed fromthe viewpoint of the
overal | production systemthat includes the two conponent 20 nounting

appar atuses by making either nmounting section. of the othgkdgﬁgntin

section of the first conponent nounting ®pparatus and the THAY i on
of the second conponent nounting apparatus performthe substitute nounting
operation. 25 Moreover, teaching information of the reference 8 5 22
February 2005 position in the board placenent position of the first

mount i ng saedi omil01 cahor rexandl e;ha eaehinig Nicnf 6Lmeat | @AC of LIt Feof éfénce
position obtained by abutting a corner portion of the board against the
posi tioni ngrpouttomivoy.the 5 pl acenent-position deternm ning conveyance
unit) and so on can be used as teaching i-nformation of the reference
position of the boardoreotée, secorid megrtridngtsectheon widitra A sttyient
arrangenent, a work for making each nounting section performthe teaching
operation ¢cahdbeweté nshatedoflbdMrdoveeferencsspossitie forsel dcwideel y use
a. synchronous node in which the conveyance operation of the first board 2a
of the first, mothd i MY r3ect boackiiknanrdddie icony eparcaioberat convefy anle
second board 2b of the second nounting section 102 are synchronized with
each ot heruand 1B, anhasynebeonausadede id) Whehsdédendohvesiancélapercaie on of
t he flrst beard 2a of the first nounting section 101 and the conveyance
operation gf-¢he pecesd-hoandsikion tdersaconthgoushiveyaseet iwnid021ar e not
synchroni zed with each other. By so doing, the nounting operation can be 20
performed byyqselect spgokie eRIdaBER mde fepmehke Syaelr amuseyinse and t he
asynchronous node according to the type of the board, the nounting
operation @ity 05 0RevalRdst e gRYNNINGapEOEESAgt it €88 R dtiey ovedtabi | |
further. In particular, when the synchronous node is selected during 25 the

nount g Ng apek Al 0fx g bear dsnof rapntdensibcakgrogdettibheis set as the
reference in the first component mounting work area 201
located on the front side near the cperator out of the
component mounting work areas divided into two, and the
deeper-side edge portion ié set as the reference.in the

15 second component mounting work area 202 located on the
deeper side far from the operator. Therefofe, by setting

the placement positioﬁs FB and SB in the placement-position.
determining convevance units 1B and 11B with reference to

the support rail portion lccated closest to the component

20 feeding units 8A, 8B, 18A and 18B and the cameras o be
usually most frequently used as one example oI the
component recognition devices & and 19, e.g., two-
dimensional cameras 9%9a and 19a among the pair of support

rail portions of the ©placement-position determining

25 conveyance units 1B and 11B and by making the other support



8 6 22 February 2005 nounting operations in both nounting sections start
concurrently and end concurrently, and therefore, the nounting process tine
can be further inproved. Mreover, the component nounting apparatus is 5
arranged just before the reflow furnace, and the first board 2a and the
second board 2b can al so be unl oaded synchronously fron1t2§h£irst nzaﬁéing
section 10l and the second nounting sectibn 102 when the reyaph are
unl oaded to the reflow process in the reflow furnace. By 10 so doing, the.
reflow process can be concurrently performed by concurrently |oading the
first board 2a and the second board 2b into the reflow furnace, so that the
refl ow process pamtheneffiveidentlyspetdormediriar tcofipzri §ba wheh SURPdse
where the refl ow process is perfornmed by |oading the 15 first board 2a and
t he secondrboar go2iziiomt, 0 itheis efelneaylfedr nazecope avddhdante rpahdyariizd
timng. Mreover, as shown in Fig. 3, by providing tile
Therefore, the component suction and thding in the
'component feeding units B8A, 8B, 18A and 18B and the
5 recognition by the two-dimensional cameras 92a and 1%a are
performed consistently near the position in the shortest
distance, not depending on the sizes of the circuit boards
2z and 2b. The distances of the movement of the placement
heads 4 and 14, i.e., the distances between. the pcositions
10 of the three operations of the component suction,
recognition and placement are linked 1in the shortest
distance, and this can reduce the mounting process time and
increase the production efficiency. In particular,
conventionally, when components are mounted on the board in
15 the vicinity of the ©board conveyance position, the
distances between the pcsiticns cof the three operations of
the component suction, recognition and placement would
become long in the case of small boards, and the mounting
prbcess time wouid be increased. In contrast to this,
20 according tc 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,
recognitiorn and placement become short even for small

boards and large boards, and therefore, the mounting

25 process time can be remarkably reduced. Particularly, in



unl oaders | A and 11A, the placenent-position determ ning conveyance units
1B and 11B and the unl oaders 1C and 11C 20 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 theg%ggrd con nce
direction. Therefore. the pre-placenent 25 standby positi ghuaR; > the
pl acenent positions FB and 87 22 February 2005 SA and the post-pl acenent
standby positions FC and SC for positioning the boards 2a and 2b in the
conponent nounting work areas 201 and 202 can be arbitrarily determ ned on
t he basi s e&ch heompboremst i nrmnfitdhewskkesanda t hehboardwerdhd f5e2Bndt he
state of distribution of the positions in which the conponents are to be
mount ed, theistask, oBRdi $BRI butl dlBofartchepoided sl dmg whke hene eglggponent s
are sucked and held fromthe conponent feeding device and so on. Wen a
tray type canpeadepntafeedbngevantei diPdcaicangédtha pbmpeneftt heuhitisg
conponent feeding unit 8A o. 8B or the second conponent feeding unit 18A or
18B, it iswaereptahbl ed osipswavi e dngautlonBhicughayigepldaci nghametote,
automatically replace the tray type conponent feeding unit. By so-doing,
the nmpunti fgec OPELAGHhOPibS BEVistoppeshdyl® herdbashanyageonf thenpenerts of

t he conponent feeding device or the like during the conponent nounting; and
the conpongpliefegdths comieRdOUS Wipeiated £ | thaddbhponent hacpetiaymances
during the actual production, such as a fast nounting speed, i.e., the real
product i on,gapagityscanibando sionpr aved ey esment poei comssi FBeand

el enents of the conponent nounting apparatuses, such as the conponent
feeding unggs,, 4 heie awbamali Co2Eepd@aci nd unid schkhepl geegshti-posdevibees,

the | oaders, the placenent-position -
determining conveyance units 1B and 11B are also arranged

10 on the center side in the conveyance direction oI the
component mounting work areas 201 and 202 for the reduction
of the distances between the positions of the three
operations of the component suction, recognition and
rlacement. Therefore, the mounting process time can be

15 further improved. Moreover, by dividing one component
mounting work area 200 intoc twc parts, the distances of
movement of the placement headsr4 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 caﬁ be reduced toc about
one-half that of the conventional case, and the mounting
process time can be remarkably improved.

Moreover, the two boards 2z and 2b are arranged

as a pair oppositely in the component mounting work area

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



25 determ ni ng conveyance units and the unl oaders, are each ss 22
February 2005 fornmed into a nodule; then the conponent nounting apparatus
can be devel oped by properly replacing the elenents according to the
i nprovenent of the nounting apparatus in the future. That is, the conponent
nounting apparatus car. 5 be devel oped only by replacing the dul e @ﬁseach
constituent el ement on the basis of the fUndanental el emerésh eHRABHIEYY | 1
the constituent elenments are formed i nto nodul es as described above, it is
possible to cope with the change of the types of the boards and conponents
10 only by properly replacing the nodul e of each constituent el enent, even
at the tinmeoehtéhangeh§lehentypeRedf ¥Rl hodfl &t cifpondRLVethd ‘the
productivity per device installation area, i.e., the areal productivity can
al so be i npropedises NbtBokbe, CaFEhvlgH <t K& 1F0RPENERE IRDEN SN G TASIES4r-ea
200 of the aforenentioned nounting apparatus is divided into the two parts
of the first conponeMpraouati ngindiie ar@ar PN iEEhel 8 cdRd Eénporidtit
mounting work area 202, the structure is not limted to the division into
two 20 equabupaihg amelciayn bd 0di veddd e o compop@ntts BOUBRALiALbI tRarBh ati o.
(Second Enbodi nent) The conponent nounting system and net hod of the second
enbodk ment sefohte me@seitg i meariticon W2l bee 25 atesoridredl he e nfarped,
reference to Fig. 10 through Fig. 22. . _ _
:  then the mounting operation can ©be performed more
efficiently, and the mounting process time can be improved.
Moreover, the first placement head drive device 3
of the first mounting section 101 and the second placement
10 head drive device 15 of the second mounting sectiop 102
have driving regions that does not overlap each other.
Therefore, the mounting operation in the mounting sections
can be freely set without consideration for the mutual

interference of both the units.

15 Moreover, the two-dimensional images of the
components are taken in by arranging the two-dimensicnal
cameras %9a and 19a that are most freguently used for
performing the recognition of the compenents in positions
located adjacent to the placement positions FB and SB and

20 in the wvicinity of the center portions of the component
feeding devices 8 and 18. Theréfore, the distance from the
component feed to the component recognition .can be
shortened, and the mnounting process time can be further
shortened.

25 Moreover, the component mounting work area 200 is



89 22 February 2005 According to this second enbodi nent, as shown in Fig.
10, a plurality of conponent nounting apparatuses according to the first
enbodi ment are joined together to constitute an el ectronic
conponent - nount ed board production 5 line, and a board (unnounted board or
bare board) 2c to be nounted with conponents is efficientl %ﬁﬂEd é@ﬁg
each conponent nounting apparatus, and & %munted board 2d4 g90ed | t
is to be noted that this second enbodi nent is provided for handling the
board that is unloaded fromthe 10 printer and nounted with no el ectronic
conponent. However, the present inventionis not limted to this and-is

al | oned t odbeidppl iiedoevime i mwof oegexhnplagtst hef cdde whe¥ et arr@RaEEdni ¢
conponents) is to be further nmounted on a board on which electronic
conponent smévaveiad r eady beors padli angd thenmenced! | porhenebhr WG 1ige
production line of the el ectronic conponent-nounted board: In the above
case, the werm ofrdzungoontecaboatcd” nbh tdresfldp owiany desbekpt i @ mddrss t he
board on which el ectroni c conponents have al ready been partially nounted.
20 In the conponent fegAihggdeyices of aheé d8cortheenbbaisresnt sheadsi # Fi g.
10, three conponent nounting apparatuses of Fig. 1 according to the first
enbodiment zag e 1j40i ne@d tpuetdesnt oheadstdrtivke duel caunti rodappar afushgr oup.
Two nounting apparatus groups are joined together, and they 25 are referred
to as a NDHALHEY BRPAHMS S5O, Ah@nthd holHIn2P destirasar i 2005 Iipurtdhieng
apparatus group B. In the three places of a place |ocated on the

pre- processifggsi deof cAhera®unt bR appairat uso gsURrd, paoplidee lpadated on
t he post-processing side of the nounting apparatus group A and the pre 5

processi nggsheer o <4 ey MRk NG ApPAT atdistBE ovpnBeantaiml aceo ! ocated on
t he post-processing side of the nounting apparatus group B are arranged

first, secopd,andnthisdneoRgeqbirke GRAVENANCE thkfST&kd, ©€2aamdogildm
(corresponding to the conveyance path changing units 901, 902 and 903 of

10 of the component mounting operation is formed in either one

of the mounting sections in forming the program oI the

component mounting operation, then the program can be used

as it is or utilized in the other mbunting section,

enabling the easy formation of the program of the component

15 mounting operation.

&

It is to be noted that the present invention i1

ct

not limited to the first embodiment and is able to be pu

into practical use in a variety of fo;ms.
For example, a bypass conveyance unit 30, which 1s
20 arranged between the first conveyance path and the second
conveyance path and through which the board 2 that is neot
subjected to the mounting operation in the first mounting
section 101 and the sécond mounting secticn 102 1s made %o
pass, is further provided. Therefore, when a plurality of

25 component mounting apparatuses of the first embodiment are



10 the first enbodi ment) which can be noved in 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
conponent - nount ed board production line is conposed of the nounting
apparatus 15 group A, the nounting apparatus group B and the first ond
and third connective conveyance units CCIE CC2 and CC3. T Eﬂ%&?&faﬁ
downward arrows in Fig. 10 indicate the directions of novenent of the
connective conveyance unit CC. 20 Fig. 1'. is a flowhart show ng the
operation of the first connective conveyance unit CClL of the conponent

nmount i ng systiesdof tddretisecond epbddederiteo RINGLhEX | SOBPPRBNE halIUBHEW ng

t he operation of the second connective conveyance unit CC2 of the conponent
25 nount i ngpppstenspf thike wecdndetbods ment . sub9ec2edrdler ey POOS-Fig. 13
is a flowhart showi ng the operation of the third connective conveyance
unit CC3 obpkha:tonpanenthenoiintd ngnsyst By ofethoset bhd aadbddiemesgcord g. 14
is an enlarged schematic plan view 5 showi ng a nounting apparatus group A
and a firswmoc@rnegt k¥ketgonveganed uhid GEbdnecdt ediort it agrstiraam sifde of
t he board conveyance direction of Fig. 10. The upward and downward arrows
in the figuhe i Adi-gat echibeddheett i 0aS Obe NnDyemesntedf the fhe stadprrmctive
conveyance unit CCl. 10 Fig. 15 is an enlarged schematic plan view show ng
a conponent--iRUALhRImaPARE AkUSpAhrkecat @d tasuthe cgpper mMusttist reamsine of
the nmounting apparatus group A [ocated on the upstreamside, the first
connecti ve (¢anueygnseoni-he CEL rard mdulitlifigese2@0 ohoQarlecaran e décarpstream
side of the unit CClL in the board conveyance-direction of Fig. 10. The
upwar d and dowavard sat9ws i1mot.he fihgyr enhpdegataet Aaptioveaikneno ofthe
novenent of the first connective conveyance unit CCl, and the sidew se
arrows indigate:the Reard scanveyaace di resihOing 2@ vEiten 'afdi a1a0 emar ged
schematic plan view show ng a conponent nounting apparatus Alll |ocated the
downrpst - str.eam side of Ehe TPUALiNg APPapabuacaiedp A hecajed aulde,

upst ream sirde, "a second connective conveyance unit CC2 and a conponent

TNt i NG aRRAT aLUsBhe?? | REALEdnEN LDE UpperSDStsshEeamsi denof dhe:

nmount i ng
component mounting apparatus even during the maintenance of
the first mounting section 101 and the second mounting

section 102, and the overall productivity of the mounting

15 system can be further improved.

Moreover, 1f the bypass conveyance .unit 30 1is
composed of an upper bypass conveyance unit and a lower
bypass conveyance unit arranged below the upper Dbypass
conveyance unit, then two bypass conveyance units can be

20 secured even through the.installation area 1is small, and
this enables the further improvement of space utilization
efficiency.

Moreover, 1f the bypass conveyance unit 30 1is
composed of two juxtaposed bypass conveyance units, then a

25 plurality of bypass conveyance units can be more simply



g2 22 February 2005 apparatus group B | ocated on the downstream si de of the
board conveyance direction of Fig. 10. The upward and downward arrows in
the figure indicate the directions of novenent of the second connective
conveyance unit CC2, and 5 the sidew se arrows indicate the board
~conveyance direction. Fig. 17 is an enlarged schematic pl i.ew showing a
conmponent nounting apparatus Blll | ocat éd on the dommstﬁ[%%%f?@f g@%f
t he nounting apparatus group B |l ocated on the downstreamside, a third
connective 10 conveyance unit CC3 and a refl ow device 904 | ocated on the
downstream si de of the unit CC3 in the board conveyance direction of Fig.
10. The uppacdidad.downward arrows in the figure indicate the directions of
novenent of the third connective conveyance unit CC3, and the sidew se
arrows 15 indicate tHerbowed, conveyanmceidi Fégti 6n. 1Ei Fhelgecong fehrawatic
pl a: ~ view showi ng the two nounting apparatus groups A and B and the first
and second2pornizecloaéedonveayantiee umsiccenGCIinamut 082 isecthencohPdnemile
nounting system of the second enbodi ment of Fig. 10. The 20 upward and
downwar d abeoms turid® 4t gurphdswiaatle tde T eHdrarss ofi o vesgsctofta he
first and second connective conveyance units CO and CC2, and the sidew se
arrows i ndigat €itbe hkeanrd conveyadee dntecttton. fErgr hOuhsimgblseck idnagr am
showi ng the structure 25 of the control section of the electronic
conponent - ppuUNt ethen 98n@2 Phelkuasy 2005 boegi poaddctianihi ngheof fihet
conmponent nounting system of

mounting section 101 with respect to the compenent feeding

device 8 and the recognition device 9 becomes identical to
the phase of the second board 2b in the second mounting
10 section 102 with respect to the component feeding device 18
and the recognition device 19. This enables the use of an
identical mounting program and facilitates the designing.
Furthermore, 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 ocf the
mounting operations in the mounting sections 101 and 102
becomes identical, and the productivity can be IiImproved.
In this case, it is also possible to provide board turning
- conveyance units that are arranged on the upstream side of
20 the first convevance 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 conveyance 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




t he second enbodinent. Fig. 20 is a bl ock diagrampartially show ng the
pecul iar portion of the conponent nounting systemof the 5 second

enbodi ment in the control unit 1000 of each component nounting apparatus in
t he el ectronic conponent nounted board production |ine of the conponent
mounting system of the second enbodinment. Fig. 21 is a per, tive yi

showi ng an exanpl e 10 of the connective €dnveyance unit C@ gt?rH@ry 2065"

el ectroni ¢ conponent - nount ed board production line of the conponent
mounting system of the second enbodinment. Fig. 22 is a plan view of the
connective conveyance unit CC of Fig. 21. 15 Anong the three conponent
nounti ng appardt dbes-sAlloaaldd akrelAl Fhe ofethadnBORPEABTaSEErarhs Jroud A of
t he conponent nounting system the front-side nounting sections Al, A2 and
A3 (each cphaesporidimgthe thesfi recandudti ngs séebken WO1FdE-FiG. 28f & e
arranged on the front side of Fig. 20 10, and the rear-side nountin
sections ateva2sandodd {eachichrtlespoading tertrdhells econtbatrht imee seet i on
102 of Fig. 1) are arranged on the rear side. The front-side nounting
section Alsandntheonearingi deamunt | hg2 sebtien belingorstinat eathe fPhraie one
conponent nounting apparatus Al, the front 25 side nmounting section A2 and
t he rear-skfglaout 18y seciriees with 22efpdbriuaty 2005fa2stobsEirtutda tawe

second one conponent. nounting apparatus All, and the front-side nounting
secti on A3safdnt hiem r eagsi de apENtseipesertelon aledpnstlidut €hehendlmtihone
conponent nounting apparatus Alll. Likew se, anong the three 5 conponent

mount i ng agparatuses dBh U¥ | papdoBhed ofitthetlmuapt iguappariat use hrotg B,
the front-side nounting sections Bl, B2 and B3 (each corresponding to the

first mountibpgrgesyi ea lthk dodit®@. chpeard ateanpekl onahbe theontowth deof
Fig. 10, and the rear-side nounting sections bl, b2 and b3 (each 10

correspondippgckQst Pensesondodountidgesestion AlZefr .Fig. 1) are arranged on
the rear side. The front-side nounting section Bl and the rear-side '

nounipng section bl gaRsbibyl epiheddvisdimnerKonposesteMOURERAE APPAIAL US
Bl, the frontside nounting section B2 and the rear-side nounting section 15

b2 constityge fihe Sgcwﬁr@@%gormpn@ahpweﬁti NG 12RPaAT atbath s , oand fde
front-side nmounting section B3 and the rearside nounting section b3

const i t ut ek gt bi r dneng, SOMRANent Fewntidit: idRPaFal UsoBbbher Bk Mkar Iy t o
t he conponent nounting apparatus of Fig. 1, each nmounting section is 20

rovi ded wi a : ; h | pge c a unit,
P WL h C&Iﬁﬁgﬁé?%sg%ﬁlﬁ?gm&ﬂ;eé & PLEGP! ageneRit Conyeyance

corresponding to | A or the second | oader 2A of the first

embodi ment )1, 3.3 £bbe. IofQliceRXarpLE1gh Liee ol AEOTENl CONvRYANGS: Ubid |
ponding to the tirst placement-poSition determning
' 15 arranging the plurality of nozzles 10 and the plurality of
component feeding units 8A, 83, 18A and 182 of the component
feeding deviceé 8 and 18 in an identical direction of
arrangement, the placement heads 4 and 14 are only required
to move in the X-axis direction without being moved in the
20 v-axis direction when sucking and holding the plurality of
componants, and the mounting process time can be Iurther
shortened.
Moreover, by providing the placement heads 4 and

14 with a plurality of component holding members of, for

25 example, the nozzles 10, for holding the components fed by



25 conveyance unit 1B or the second pl acenent-position g5 22 February
2005 determ ni ng conveyance unit 11B of the first enbodi nent) and an

unl oader U (one exanple of the post-placenment conveyance unit,
corresponding to the first unloader 1C or the second unl oader 2C of the
first enbodinent). Mreover, 5 a bypass |ane BP (correspongdi to t

bypass conveyance unit 30 of the first eifbodinment) is pro&gdg%)mﬁr%ﬁ@%

m ddl e portion of the front-side nounting section and the rear side
nounting section. Mreover, a first nmounting |lane JA is conposed of 10 a

| oader LAl, a Y-table TAl, an unloader UAI, a |oader LA2, a Y-table TA2, an
unl oader UtRe actmpemterni A zealivict ablediTAS afd amd unlbaderaUAR2%khi ciebel ong
to a series of front-side nounting sections Al, A2 and A3 of the nounting
appar at us ghoopl X v Acsecongomennt i Trpdiane Ualis 83apdded b3~ aahdadéB. 15
Lal, a Y-table Tal, an unloader Ual, a |oader La2, a Y table Ta2, an

unl oader TdaPan@ihpadér LaBural¥etalkife Fadzdad d uphdadene Uadmommesiy
belong to a series of rear-side nmounting sections al, a2 and a3 of the
mount i ng appadhtgisugi osipsA, ABfI nNsSA bphsksh ant SRA icompomeodedesfdifiiar st 20
t hrough third bypass conveyance units BP1, BP2 and BP3 arranged in the

cent ef por#éense of 8t heyd hr®einomponeidn moralt | djreppacat ofe s Alang@inenand
Al'll, respectively, of the nounting apparatus group A. Moreover, a first
mounting | ane gBotvsdengPasiedtotas imdagadars Wltweeny-thbl pliBilian il oader
UBl, a | oader LB2, g 6 22 February 2005 a Y-table TB2, an unl oader UB2, a
| oader LB3po@zl¥ad abh eadB3rRadpairynk egder UBapowbhehfleekang tmiasseri,es of
front-side nmounting sections Bl, B2 and B3 of the nounting apparatus group

B. A secongpoupii Bgdl aBe HF ith<Lomasaterd feddadprdevices 8§ and 18,
| the plurality of components can be éoncurrently cocllectively

10 sucked and held by the plurality of nozzles 10 in the
plurality of component feeding units 8A, 8B, 18A and 183,

and the mounting process time can be shortened still further.

Moreover, when performing the operations of

component feed, holding, recognition'and placement in the

=
n
1=t

first mounting section 101, the operations of loading,
positioning in the first placement pbsition FB  and
unlcading of <The first ‘board 2a, the operations of
‘component feed, holding, recognition and placement in the
second mounting section 102, the operations of loading,
20 positioning in the second placement pesition SB and
unloading of the second board 2b and the rececgnizing
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 wunloading

25 operations in the other mounting sections can be controlled



5 Lbl, a Y-table Tbl, an unloader Ubl, a |oader Lb2, a Y table Th2, an
unl oader Ub2, a | oader Lab, a Y-table Tb3 and an unl oader Ub3, which bel ong
to a series of rear-side nmounting sections bl, b2 and b3 of the nounting
apparatus group B. A second bypass | ane BPB is conposed of fourth 10 .
t hrough si xth bypass conveyance .units BP4, BP5 and BP6 aryranged in éh
center portions of the three component mdunting appar at use® BEEbrugry 2 Ql‘?ej
BIIl, respectively, of 'the nmounting apparatus group B. If the bypass

conveyance units BP or at |east the 15 bypass conveyance unit

BP | ocated on

the downstream side of the board conveyance direction is conposed cf an
upper - si de sbypassndtanecabe pdmimemes].de Bypass daiegar taaged apyitia idower

si de of the upper-side bypass |ane, then two bypass | anes car.

be secured

even t houghkpeletinst alrl athiconlayceandrst 2foasmmtion angnt he ppade rukid iweatd on
efficiency can be increased. Mreover, in this case, it is acceptable to
arrange eaechcomuntiinpg | ane on a roughly identical plane as that of, for
exanpl e, the upper-side bypass | ane, use the upper-side bypass | ane

speci al | y as an unnoustedviear dt25 coveyartel d ane aslleusevibhe hewerarsi de
bypass | ane 22 February 2005 specially as a nounted board conveyance

| ane. 51 f tha-bypass medew e it S pER atamat fheastokleénbypess caeyhnce

unit BP |l ocated on the downstream side is conposed of two bypass conveyance

units juxtapasgdopi ghtoStardskebhd mbBeAtanpl eakiby abzbypagsdsznes tran be

nore easily provided. Each connective conveyance unit CC (CCl, CC2,

10

15

20

25

the first board 2a and performing the operations of
compcnant feed, holding, recognition and placement and the
operations of positioning in thé second placement position
SB and unlcading cf the second board 2b and a reverse mode
operation prcgrém for loading the second board 2b into the
second mounting section 102 by turning the bocard at a phase
angle of 180 degrees with.respect to the first koard 2a and
the operations of component feed, holding, recégnition and
placement and the operations of locading, positicning in the
second placement position 5B and unlcading of the second
board 2b. .By s¢ doing, the optimum one can be selected
from the in-phase mode operation program and the reverse
mode operation program according to 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
board 2b into the second'mounting section 102 in phase with
the first board 2a and performing the operations of

component feed, holding, recognition and placement and the



CC3) receives one board 2 (2a, 2b, 2c, 2d) fromone |l ane that is |ocated
adj acently to each connective conveyance 10. .unit .CC and |ocated on the
upstream si de of the board conveyance direction and enabl es the unl oadi ng
of the board to one conveyance | ane that is | ocated adjacently to each
connective conveyance unit CC and | ocated on the downstre i@r@éﬂ{] é&a
board conveyance direction. Each connect/ifve 15 conveyance ' % a
structure roughly identical to that of the aforenentioned | eader L (LA,
LA2, LA3, Lal, La2, La3, LB1, LB2, LB3, Lbl, Lb2, Lb3), the Y-table T (TA1,
TA2, TA3, Tal, Ta2, Ta3, TBl1l, TB2, TB3, Thl, Tb2, Tb3) and the unl gader U
(UAl, UA2, opABatlilahs U&2pogd3i0UBLY WB2, theB3se R LaChRen th TP Siid FRas a
structure roughly identical to that of the first and second | oaders 1A and
2A; the fi B3t aaddusdceddngl aderrbrt Sposind droalat el andiga cORVEYERCEWGF ts 1B
and 2B, the first and second unl oaders 1C and 2C of the conponent nounting
appar at us opethelbnrstrogmamd|frmntloaﬁ1m925t1$@cﬁ$mn@03@®hdbébdﬂ-l'ﬂ\t@n Iyack and
forth in the board 98
second mounting section 102 by turnlng the board at a rhase
5 angle of 180 degrees with respect to the first board 2a and
the operations of component feed, holding, recognition and
placement and the operations of positioning in the
placement position B and unloading of the second board Z2b,
construct the in-phase mode operation program and the
10 reverse mode operation program so that a fundamental
operation program for executing the fundamental operaticns
of compcnent feed, holding, recognition and placement and
the operations of positioning in the placement position B
and unloading 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 fo provide & first
mounting operation program for performing the operations of
component feed, holding, recognition and placemeﬁt in the

25 irst mounting section 101 and the operations of loading,

h



22 February 2005 conveyance direction by synchronizing a pair of belts by
nmeans of a drive device of one connective conveyance unit notor or two
connective conveyance unit notors. Moreover, w dth adjustnent can be
performed according to the width of 5 the board 2 by making the position of
at | east one belt novable with respect to the other belt cordin he
width of the board 2 to be conveyed on the basis of the s?@@gﬂﬂpaﬂbégp%e
board 2 preparatorily stored in the nenory MEM or a database 1001. Mbre
specifically, the adjustnent 10 can be perforned by rotating a ball screw
arranged in the widthwi se direction by the driving of a notor for width
adj ust ment ppaithenhndt Hwi stheli PédeciedrnanddHVi R aBmafser URdPagEPForad ng
one belt fixed to a nut portion meshed with the ball screw close to or
apart fronthengnet fromrtbs Suppott angethadomeanthelt oneiEia ol dR iR el
direction. If the nmotor for the width adjustnment is a pulse notor, then the
wi dt h adj ustnepk rcanmhegperfcoromer dyicns abEngdaenmrisefastor Hptdimg, nunber
of pulses with an automatic w dthw se shift pulse signal fed fromthe
control untécdffftoont d0plakemeihi S théd adjcostinemtunpingt isETiismot
performed when the board is detected by the board detection sensor DC of
the cbnnecioze &odveyancepamat ichsandfpeldadird, ondys ihison irog boiar d thse
detected. Fig. 21 and Fig. 22 show one exanpl e of the 25 connective
conveyancepuatkn&e: Pelsaidi®nwia | 2he deseradiedy of the first board 2a

differently from the first mounting ocoperation program, use

the first mounting operétion 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 operation in the other mounting

section.

15 ' Moreover, 1t is also possible to determine the
type and phase of the board to be loaded into each of the
first mounting section 101 and the second mounting section
102 in ccnsideration of  the appératus construction
inférmation of the first mounting section 101 and the

20 second moﬁnting section 102. By so doing, the phase cf 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 1s arranged as the

25 first recognition device 9 in the first mounting section




gg 22 February 2005 later. A pair of conveyor rail portions 112 and 112 for
| oadi ng and unl oadi ng the board 2 are placed on a turning device 121, and
the turning device 121 is made rotatable to an angle of at |east 180
degrees, preferably 360 degrees, 5 by neans of a rotation drive device 122
such as a rotary actuator. The turning device 121 is nnve% Hg a dirg i on
perpendi cul ar to the board conveyance diPecti on by a driv zse%tifﬁéw ;
such as two air cylinders 3021 and 3022, of a |later-described second novi ng
unit 301 and enables the 10 .conveyance of the board 2 held by the pair of
conveyor rail portions 112 and 112 with respect to any _aqne of the first
mount i ng | ARé. Jmherheniyr shebyhacs-HARENBPANAAICERET SeddRd tFoGHtiPRG SCane
Ja. The air cylinder 3021 enabl es the turning device 121 to be positioned
in either anetbf shech8 meerdri§ilandear and 2 et biypasserand BEARNYAT e t he
air cylinder 3022 enables the turning device 121 tc be positioned in either
one of theseftsonndditi ngt| e DAsahdle hdosceokrl FHENtSAGPTANnECYR 11T
Mor eover, when the first bypass |ane BPA is conposed of the two upper and
| ower 20 bypassohahes, peodods dire meworiveyetbenr el rone¥péeti V& sPrass
| anes by noving up and down the turning device 12| by a drive device 1202,
such &s a dbhanyiactiat apmpohieatfi rstcommiitigpruniand 20nak®ef shencd imgiver a
309 denotes the control section of the connective conveyance unit CC, the
25 controlmsesting resetvomg B0 Varhmtwiddd siwgrial s thesctivoed imgnsilope 122
February 2005

camera 9a perform the operation for two-dimensional

component reccgnition.
Moreover, it is possible to perform  the
10 operations of component feed, holding, recbgnition - and
placement in the first mounting sectien 101 and the
operations of loading, positioning and unloading of the
first board 2a, perform the operations of component feed,
holding, recognition and placement in the second mounting
15 section 102 and the operations of loading, positicning and
unloading c¢f the second board 2b independently of the
operations in the first mounting section 101. Even when
any one of the operations of component feed, holding,
recognition and placement and the operations c¢f loading,
20 positioning and unloading of the board cannot be performed
through some errors in either one of the first mounting
section 101 and the second mounting section'lQZ, it is also
prossible to pérform the operations of component feed,
holding, recognition and placement and the operations of

25 loading, positiconing and unloading of the board in the



detail below, controlling a distributing or integrating operation on the
basis of the received signal and outputting a signal described in detai
below. It is preferable to provide each conveyor rail 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 rgduced as gh as
possi bl e by bending or expansion and cont®action. As an e ?Qﬂ%ﬁy?ﬁg
connective conveyance unit CC, 10 a board conveyi ng device for conveying
circuit boards 2 to be fed to the electronic conponent nounting apparatus,
nore specifically, a board conveying device that perforns distribution of
circuit boatésr2 monn&ipbur abrt§ont boaltll Torwelandes paigisyisoafes @I TRd
below in detail with reference 15 to Figs. 21 'to 27. It is noted that |ike
const i t uentsprenifécslare wiesh gmattedepyel i ke EFéfder efice niiber alss hPBaEgHOUL
the draw ngs. Fig. 21 shows the board conveying device CC, and Fig. 22 is a
pl an vi ew ckrtike boafd compeyiend -derindedihi bha2@ i spaddexandl e fs tdie
connective conveyance unit of Fig. 21. This board conveyi ng devi ce operates
for conveyRageaehoar dn@mearli eB0DNn demviany dneswfdar f igrstam opveydring
position 11-1, a second conveyor position 11-2 and a third conveyor

posi tison 1l3e2icehi cbrarerliacdhed dantke upsitreqm sildéke t An25 sppcioniesdf a
first board-conveyi ng conveyor portion 21, a 101 22 February 2005 second
boar d- conveyirigoaenveyor tRer theard?2, wath hia d dadadsicomresmg aefsyorce
portion 23 and a fourth board-conveying conveyor portion 24, which are

| ocat ed onnuherdownsdseamosizdeantt 963 naled tihabohbe fidwie poard- gatteyi ng
conveyor 5 portion 2|, the third board-conveyi.ng conveyor portion 23 and
the fourthchaaktngonveyt 8y COMMEYHcPOMImRTad4 bbat genyessfad usefiase a
bypass | ane are arranged at an equal height level, while the second

boar d- ConveRiNg=CORYeY O POEth OG22 | Sraf IANIskddisdlse A8 a reeaidhdyypass
| ane 10 above or bel ow t he fourt% boar d- conveyi ng conveyor portion 24, -

al theygh thengeaond dxpandnceBYeYd NGoGRAY YKy HRLALON 124BY e feAdded as
in the foregoi ng enbodi nent. The board conveying device CCis provided with

a conveyi ngyandatyrning device;]d0k,_za fbastemMpdg rynist | 20dc048 arzecond
noving unit 301 and a control section 309g where these units are integrally

formed inte,ong WRkhoSRnaS duXetHiHdanctions of the heardreonveriag
device. Since the devices of the conveying and turning device 1101 and the

like are ighpghahbyef o FBECLBLRONG MBI st heoBRANd 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 denote the seceond mounting

sections of the first, secdnd and third component mouﬁting

apparatuses. Therefore, in this component-mounted board

producing system, the board unloaded from the soldef cream

20 printing device 906 is normally properly distributed via

the conveyénce lane 90 into a first conveyance path (lower

conveyance path in Fig. 8) and & second conveyance path

(upper conveyance path in Fig. 8) by the conveyance path

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

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



20 conveyi
install ati

install ati
enbodi nent
conveyi ng

ng device CC can be nade quite conpact in ternms of its
on space as conpared with the conventional connective conveyance
unit including no rail contracting unit in a conveyance direction 3Y of the
circuit board 2 as shown in Fig. 22. As a concrete exanple, whereas the 25

conventional connective conveyance unit requires an 102 Febru 005
P2 Fetmatt 200 <

on space of about 1.8 m the Bdard conveying de

requires only about 0.45 m In the follow ng description, the
and turning device 1101, the first noving unit 1201, the second

nmoving 5 unit 301 and the control section 309 are explained in detail.

expl ai ned Fppstingheopengeying and peridvrmedevite Bkl o Thérecomidpitng and

turning device 1101 is provided 10 with a hol ding and conveyi ng devi ce

111,, a tumpiungidgveeeti2t afAd-a rmaill thenteachingounittiny3secandnperflor ms
t he conveyance of the circuit board 2 al ong the conveyance direction 3Y and

t he turning.of Afhercicheuehdboér dh2, masnting operation, the two boards

10

15

20

25

2a and 2b are loaded into the second component mounting
apparatus 1-2 via the conveyance path changing unit 902.
Theﬁ, the mounting operation is performed in each of the
first mounting section 101-2 and the second mounting
section 102-2. After the end of the mounting operation,
the two boards 2a and 2b are loaded into the third
component mounting apparatus 1-3 via the conveyance path
changing unit 903, Then, the. mbunting operation is
performed in the first mounting section 101-3 and the

second mounting section 102-3. After the end o0f the

'mounting operation, the boards are loaded into the reflow

device 3904 so as to be subjected to the reflow process, and
the component-mounted board is completed. These devices
are operated under the control of the contrel unit 1000.

In a series of component-mounted board producing
system as described above, 1f the mounting operation is
stopped due to the occurrence c¢f a supply error, a holding
error, a recognition error or a placement error 1in the
first mounting section 101~1 of the first component
mounting apparatus 1-1, then the mounting operation 1is
continued or stopped in the second mounting section 101-2

of the f{irst component mounting apparatus 1-1. When the



well as the contraction of rails. 15 The hol ding and conveyi ng device 111,
which 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 |14 for driving the conveyor belts 113
as shown in Figs. 24 20 and 25. Each of the conveyor ra|I tlons é has
a rail menber 1127 which extends al ong the conveyance d|r s to
be able. to support both-side end edge portions of the board 2 along t he
conveyance direction 3Y, and a contraction rail 1121 which is rotatably
fitted to each rail 25 menber 1127 at both end portions of the rail nenber
1127 as  ‘o8n22nEelomeenaf i20051 dlecankédubdt ethandagidhips ifoved drstateen a
conveyance position 1122 and a bending position 1123 by the rai
contracti ngroni ttik8lseEant comveyor redttport i6a-212ven pkbei dediren ra base
plate |1124. Moreover, in order that the 5 width between the conveyor rai
portions,l&ﬁeemt&ndingfah@mg hAnapdt goraldsdi rent i dme&Ynexthogoaad tis t he
conveyance direction 3Y and to a thicknesswi se direction 4Y of the circuit
board 2 tolbedednveped wds beinag] ust ells apeopdirhyg perfhemeiidithh ofeddiere
circuit board 2 to be conveyed, the 10 conveyor rail portion |12 shown on

t he upper shde heafd g2a25t6andemmvieddal nagt a ipai thef Sirster sadut25ngnhi ch
are laid on the base plate 1124 along the orthogonal direction 5Y, by
rotating asgetabhonabisciewndt26 thei tisSogid curdsy endd alitdi riect ivarthcl The
conveyor belts 113 are belts which extend al ong the conveyor rail portions
112 and mhﬁﬁe%%@ﬁﬁgt g tCinEuih hoar dsdcwhd h metit-isicdesepsdiedge qaeizt i ons
of the circuit boa 2 placed thereon and convey the circuit board 2 toward

the conveyange 1@izeGHO b 3Ard Thatbelthedrdoter Ahmay thoth 1EAahgipgovurded
with, in this enbodinment, a notor 1142 for driving the conveyor belts 113,

as wel | as_q@zpul I8rl 14dnd . n8abe!l bat aRsinR Ul %éléécanan@cﬁﬁ:@gwe
pul leys 1141-3 to 1141-9 nounted on an out put shaft of the notor 1142,

showppin H 9tn24ls Tﬂgvgen\‘&yoﬁhgelf}.sré@?’c%ﬁv@ﬁ/’énwu%ia@'io%'l@et h@nplﬂlﬂeeys
1141-1 to 14I 9 as shown in

conveyance path changing unit 9202 and thereafter loaded
into the firét mounting section 101-2 of the second
component mounting apparatus 1~2, and the same mounting
cperation as the mounting operation that should properly be
15 performed in the first mounting section 101-1 of the first
component mounting apparatus 1-1 is performed in the first
mounting section 101-2. At this time, by supplying the
information necessary for the'nwunﬁing operation such as
mounting operation data and an operation program for the
20 first mounting section 1C01-1 of the first component
» mounting‘ apparatus 1-1 to the second .component mounting
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

25 component mounting apparatus 1-1 and the first mounting



104 22 February 2005 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
drive portion 114 and the pulleys 1141-2 to 1141-9 are provided in each of

the conveyor rail portions 112. Wth the _hol ding and conveyj devi %gll
constructed as descri bed above, the cir%&it board 2 is co§§Q5%H“?8026 t he
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, respeq[kyeg%. The
turning deseebieonl 18la2 urf fOAMRARH g MONE HS o PARARG 3F conveyitng
device |11 about the rotating shaft 1237 in a_direction 124 around.the axis
of the rotaefngrefaft t0237 hawe ch EXPEABSNERSAY t hel PR XGRS swi §8VdFect i on
4Y of the circuit board 2, as shown in Fig. 23. The turning device 121 is
equi pped webhshrrotaeysact uatbrtii22thssa BFERIEEMRG i ngtRYur 88 &G %A
turning mechani sm 123 which is driven by the rotary actuator 122 to turn
t he hol di ngpandttonveéyi nthelevtberl Ipurthaa uf aF hfoRe@ddni en P2y ficgmed
expl ai ned bel ow. As shown in Figs. 23 and 26, an output shaft 122a of the
rotarg actwatbout2defintgt ethf buanbage byl atar 1Q5s o g s25( §QF niefGrie&hani sm
123 is fitted to one end of a lever 1231 105 22 February 2005
supply error, holding error, recognition error cr placement
error) in one mounting section, and constant productivity
can be maintained even if the mounting operation in the
other mounting section is stopped due to an error or the
10 like.
Moreover, it is acceptable tco provice a
continuous mode in which, even when the mounting operation
in either one mounting sectien 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 z stop mede in which the mounting
operation 1is stopped in the other mounting section and
selectively use either one of the modes. By soO doing, 1t
is permitted to select the optimum mcde by properly
20 selecting the continuous mode and the stop mode according
+o the component mounting apparatus or the apparatus
located adjacently on the downstream side of the apparatus.
Even 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



serving for transfer of rotational drive, and a rod 1233 having a shaft

| 232 is rotatably fitted at its one end to the other end of the |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 with an internal gear 1235 and a
gear 1236, and a plate 1237a fixed to the rotating shaft i.S. L) to
the gear 1236. The rotating shaft 1237 %3 supported agai né?%wvaﬁé@mer
1110 of the board conveying device CC via two bearings 1111 so as to be 10
turnable in their circunferential direction, while the bearings 1111
support the base plate 125a One end of the rotating shaft 1237 i s conpected
to the baséVpFaté PIr24ustithe sHEIt@Mdald EorvedengthaviederrTEn At t he
other end of the rotating shaft 1237 is connected to a |ater-described 15
shaft 2035ComPSbena BRENC1RI3BPPBE2BBER rotati on and upand-down nore is
insertable into a guide hole of the plate 1237a. In addition, reference
nuneral 1239 denot esMarspupper .1tAl §5, 2hecPEabpe ndithepre¥idei saf if4%d ont o
a base plate 3032 fitted to a slider 3031 laid along the orthogonal 20
directi on Bynbhnaofipamed:lid ofritde boan woeweyhagndeniéagCopra@adriatti on of
t he turning nmechani sm 123 constructed as descri bed above is explained. \Wen
t he o6t put ishafitthE22anofint treg r seatyoactafat bhe2Fik2x imotnted fseavdod in
its circunferential direction 126, 106 22 February 2005 the rotating
shaft 1237l1ahdatfiethkatsecd@87moaneihagr aedtinnt héZdcrrobicohelp4rdicamrd,t he
axis by 180 degrees froma first position |27 to a second position 128 by

t he pl anet tgeamol234nd hepéndetmal ofearhd 2Bbzanid ¢tileraealry 1236arigr ittlie 5

| ever 1231, the shaft 1232 and the rod 1233. Resultantly, the hol ding and
conveyi ng dr¥imeudiingobhsectrdihnedhButothki ngushaht dR37aicscthurfedhay 180
degrees. It is noted that when the output shaft 122a of the rotary actuator
122 is turned:cr everse,id heot obatifagmeaf ta 12834o0aad ddie iplaties 1flodi23%a can
be turned by 180 degrees fromthe second position 12B to the first position
127. 18l t hoyghck hecher nip@gndiinge dewiree iics | it enedt edobyyt heheot &ioard
actuator 122 in this enbodi nent as described above, it is still allowable
to enpl oy gufBteflyFudd®fgoing the mounting but also the mounting

operation of the next board are performed and a stop mode

in which the nwuhting operation is stopped 1in the other

mounting section and selectively use any one of the_ques.

15 By so doing, the optimum mocde can be selected by properly

selecting the first continuous mode, the second continuous

mode or the stop mode, and the opfimum operation can be

performed from the viewpoint of the owverall producticn

system that includes the component mounting apparatus even

20 when the mounting operétion in either one of the mounting
sections cannot be performed.

Moreover, 1t i1s acceptable to provide a component

mounting system that has & third continuous mode in which,

when the mounting operation in either mounting section of

25 the first mounting section 101 and the second mounting



15 al though the description has been nmade on a constitutional exanple

i nvol ving horizontal turns in Figs. 24 and 26, the invention nmay be carried

out simlarly 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 rovid in
each of the conveyor rail portions |12 (r;éfllrthe above-descrﬁg}oébﬂﬂﬁﬁ'lﬁgoéand
conveying device 111 with the sane structure. 25 Reference nuneral 132
denotes a drive device in 107 22 February 2005 the rail contracting unit
131, and an air cylinder is enployed therefor in this exanple. An output
shaft of tRECARPRe HeXi C8NIYZ | Bec A Y o 1oneBRd £ olF PR ever

133 which is fitted to the conveyor rail portions 112 so as, 5 to be

rot at abl e BBBRELBICERPEFaFEEt iodn 138 %s YO SEFEICE5alIC ceht BRST APES, Tne end

of alink rod 34 is rotatably connected to the one end portion of the

| ever 133, thAi cemphaesth@Oupditicorifa¥H Y90 1832 | BORBEARIbIAP T et ed t
one end of a lever 112la provided on the contraction rail 1121-1. 10
Simlar tolshesentonecdndinf whe i mkheod FBBINELNGO S5l YPoonfectiéd T é t he
other end portion of the |ever 133, while the other end of the rod 135 is
rotatably conhéntedst omede eridh of waitkveithel 2 o yprtovidiedopratésnt rd& i on
rail 1121-2. It is noted that in Figs. 24 and 25, a contraction rail 1121

15 | ocat edcontiheedi gltt simleths asdh@medragnt ey conckaoni of rahe FEZEL and

a contraction rail 1121 located on the left side is assuned as the

contracti ooompohett2tonf ongexpbanatilonbstsakeeithercontinidnidosacdillor] 121-

and the contraction 20 rail 1121-2 are rotatably fitted to their
corr espondbagtoenveyet maiurstilP, seespent lvél yndsctlas sectudn moginieery t he
conveyance position 1122 and the bending position | 123 as descri bed above
about the setaionglshaftt afhd heequid ejietidd3ashown stod-imged24innwhhiehcase
of the contraction rail 1121 25 1 and about the rotating shaft of the .
pul ley 1l 44n8. mounting operation is stopped in the other mounting
section of the first component mounting apparatus and
selectively uses any one of the modes. With this
arrangement, fhe optimum mode can be selected by properly
selecting the third continuocus mode, the fourth continuous
15 mode or the stop mode. Even when the mounting operation in
either cone of the mounting sections of the first component
mounting apparatus cannot be performed, the optimum
operation can be performed from the viewpoint of the
overall production system that includes the two component
20 mounting apparatuses by making either mounting section of
the other mounting section of the first component mounting
apparatus and the mounting section of the second component
mcunting  apparatus perform  the substitute mounting

operation.

25 Moreover, teaching information of the reference

1



108 22 February 2005 Therefore, the pulley 1141-3 and the pulley |1141-8 can
be said to be rotational-center pulleys for the contraction rails 1121.
Further, the pulleys 1141-5 and 1141--! are 5 provided at one-end portions
of the contraction rails 1121, respectively, and rotating shafts of the
pul | eys 114] -5 and 1141-7 are di sposed so as to be |ocate

circunferences about the pulley 1141-3 &+ the pulley |14 2@%MWE§B%%?Q@er.
Therefore, even when the contraction rails 1121 are turned to between the
conveyance position 1122 and the bending position 1123 about the pulley

11 41-3 and the pulley 1141-8; neither the distance between the pulley

1141- 3 andpthetpahl eyn 114e 4boeirct heldicsrgnte peshedant Hef pditey f1E4% 8 and
the pulley 1141-7 does not change. Accordingly, even when 15 the )
contracti ancuatisgligdtare tdilnedas dewwlbedtabovend oéBlPEFBACECH! Cany
changes in tensile force that is acting on the conveyor belts 113 is
prevent ed. tiper agfonentet heosationonbbaetinag ubit 2BLLEANSt r GCt E@TAST
descri bed above is described bel ow. 20 Wen the output shaft of the drive
devi ce | 32pbstpONEFf athagpaardr ngwit36athe phat tiheihngverrtd®dn ot ihsed
about the center portion 133a along an arrow 137a, the rods |34 and |35 are
noveds causi A8ehbertevel sidd 2R wfritite reontsmes yance aivns t112ind and on12| - 2,
respectively, to be 25 noved along an arrow 138a. This novenent in turn
causes thecanl108e 22;&br uas v 2005 oont riacidematriaid  HR21-theandetfirerence
contraction rail 112|1-2 to be turned fromthe conveyance position 1122 to
the bendi ng,posibhoBrli2d asoslescrhbedsabmmmbandunt hieng osatingnsiaft. of

the pulley 1141-3 as a rotational center for the contraction

' With this arrangement, a work for 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 operation of the
first board‘Za of the first mounting section 101 and the
conveyance operation of the second board 2b of the second
mounting section 102 are synchronized with each other and

15 an asynchronous mode in which the conveyance operation of
the first board 2a of the first mounting section 101 and
the cohveyance operaticon of the second becard 2b of the
second mounting section 102 are not synchronized with each
other. By sc doing, the mounting operation can be

20 performed by selecting the optimum mnode from the
synchronous mode and the asynchronous mecde 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



5 rail 1121-1 and about the rotating shaft of the pulley 11418 as a
rotational center for the contraction rail 1121-2. Meanwhil e, when the

out put shaft of the drive device 132 is noved al ong an arrow 136b, the

| ever 133 is turned along an arrow 137b and the levers 1121a are turned 10

. along an arrow 138b. Accordingly, the contraction rails ar ed
fromthe bending position |123 to the ccﬁ'ﬁ/eyance posi ti onz%]lrgzé?ruﬂ@ ééﬁg

descri bed above, with the provision of the rail contracting unit 131, the
contraction rails 1121 provided at 15 both end portions of the conveyor

rail portions 112 becone bendable so that the overall Iength of the
conveyor rBPENEARE] 0P rEL IQdHF belBhoPPERed PARHORE ngf§CtE Al he TfSE wher e
t he hol di ng and conveying device 111 is turned by the turni%g device 121

Wi t hout beSgRARYTErRECEHNt PAEL | 6ACr akPECROTERELY t héNFangéest t& Q% cus it awn
by an end portion of each of the conveyor rail portions 112 becones a
circl e showaubyiref preneesntfdeararl3ys FHTFRGr 28PrO¥eche ot her hand, when
the contraction rails 112 are bent and turned, the range of a |ocus drawn
by an end portion ofMezehvet,t htheonveyreneni | RBUPoind oPHa2 Bt oss a
circle shown by reference nuneral 110 22 February 2005 139b narrower than
the ré&nge &3%angZHerpisfrepbstfivereci thai troblaaw Zugardse t andedtihd £ igsdce
smaller than in the conventional case, and noreover it is no |onger
necessary boamdveaipaand toan tdmrcbnbegod rap| qeort edae 1R fumrd cdagedi ng 5
operations, as would be necessary in the conventional case. In addition,
provi di ng skechabhoasbyr datoirngzhuni £1181 msuetfiegt issstalmo BSL neadures f or
avoi dance of interference with adjacent conveyors or operative units.

Fur t her nor gecuhtih i ild eyectidh- 4 Ehdwhadl -he mounted boards are

unloaded to_the reflow process in the reflow furnace. By

10 so doing, the reflow process can be concufrently performed
by concurrently loading the first board 2Za and the second
béard 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 loading the

15 first board 2z and the second board 2b into the reflow
furnace in accordance with varied timiﬁg.

Moreover, as shown in Fig. 3, by providing the
unloaders 1A and 112, the placement-position determining
conveyance units 1B and 11B and the unloaders 1C and 11C

20 with a board positioning stopper 32 and a board arrival
detection sensor (not shown) at both the front and rear ends
in the boardrconveyance direction, the boards 2a and 2b can
be positioned eithei at the front end or the rear end in the
board conveyance direction. Therefcre, the pre-placement

25 standby positions FA and SA, the placement pesitions FB and




10 added and by changing the way of stretching the conveyor belts |13
bet ween the pulleys as descri bed above, it becones inplenentable to shorten
the overall length of the conveyor rail portions 112 w thout addi ng any
tensioners for the conveyor belts 113. 15 Although an air cylinder is used
as the drive device 132 in this enbodi nent as described a Q%F it iﬁoﬁ%SO
possible to use a notor. The rotation of®t he | ever 133 ma? %IUUBB/
i npl enented by using a rotary actuator or a notor. Further, although the
contraction rails 1121 are 20 provided at both ends of the conveyor rai
portions 112 and both noved in the above description, it _is also allowable
that only 8ftR&E oHee oPOF hed #&eMViedS BRRBPYI RESLSIPBFatfiCordR®f Sfhefor
instal |l ation space or the like. It is also possible to provide a
contracti oRCpaFEoning §heybgardfe 2endst 2helDR5TEENFEFRORLATI UGG 112.
111 22 February 2005 Further, the contraction rails 1121 are forned so as
to be bendabké BhetheZ§larntalP8ngkndidce@rbdit Hag Llle dgfevaLaEsc Orbdde
enbodi ment. However, without being limted to this, it is also possible to
adopt a stbastar eft lthe 3rdfloroasithe adveértad |s1zamytd othehbogoaveysr ang |
portions 112 to be reduced w thout changing the tensile force of the
conveyor bébtsthé3sasteonpacdedtwibhtibe obfnibert posakicase inAghachexawpl e, a
structure that the contraction rails 1121 are bent in the
anti-gravi tahponahtsli aeet iton ber mextrersbd e antatontfadiedridugtione ofo t he
rail menber 1127 in its extension direction. Further, the turning operation
of the hol dhagperdtdongeyirngvidievi cehd1tompohke turadengsaeked eab2l rand! t he
bendi ng operation of the contraction rails 1121 by the rail 15 contracting
unit 131 capchetlkarcomsomatit efddiEimg nideperdantd yoobneach ot her or
si mul t aneousl y. '

When a tray type component feeding unit is

10 arranged in place of the first component feeding unit BA or
8B or the second component feeding unit 18A or 18B, it is
acceptable to provide an automatic tray replacing unit to
automatically repléce the tray type.compbnent feeding unit.
By s0 doing, the mounting operation is nct stopped by the

15 shortage of components of the component feeding device or
the like during the compenent mouﬁting; and the component
feed 1s continucusly performed. In addition, the
performances during the actual production, such as a fasf
mounting speed, i.e., the real production capacity can be

20 improved. |

Moreover, 1f the constituent elements' of the
component mounting apparatuses, such as the éomponent
feeding units, their automatic replacing units, the
recognition devices, the loaders, the placement—position

25 determining conveyance units and the unloaders, are each



Next, the first noving unit 1201 is explained belowwth reference to Fig.
23. The first noving unit 1201 has a drive device 20 |1202 of the first
noving unit 1201, which is inplenented by a rotary actuator in this

enbodi nent, and a first noving nmechani sm 1203 which is driven by the drive
device 1202 to nove the rotating shaft 37 along the thiﬁ%g@ SW se
direction 4Y. 25 The first noving necharfi%sm 1203 has a pi uagy 2009, o
February 2005 | ever 203l nounted on the output shaft of the drive device
1202, a pin 2032 protrusively provided on the |ever 2031 at one end of the
| ever 2031, a shaft 2033 whi ch has one_ end rotata%l engaged with the pin
2032 and t RETBERefNERDE5TEEHABE EASF0 TS CRRPRRER ZéQEngﬁ%QMﬁgﬁ?H%F%ﬁrayed
coaxial with the rotating shaft 1237, and a shaft 2035 which has one end
connect ed Fénth@eliH@WﬁQQPQQXkP%HKP¥¢E@E&%err%ﬁaaﬁbﬁﬁechﬁ t G YT Gt ati ng
shaft 1237 and which is arrayed coaxial with the rotating shaft 1237. 10 It
is noted tREECEAANGr itve Wi EBOUQDOMERL Pledh® B EIFhg2BPAEE TYF36 i ch

is fixed to the base plate '
: the future. That is, the component mounting apparatus can

5 be developed only by replacing the module of each
constituent element on the basis of the fundamental
elements. Mecreover, if the constituent eleménts are formed
into modules as described above, it 1is poésible to cope
with the chahge of the types of the boérds and components

10 only by properly replacing the module of each constituent
element even at the time of changing the types of the
boards and components, and the productivity per device
installation area, i1.e., the areal productivity can also be
iﬁproved!

15 Morecver, although the cbmponent mounting work
aresa 200 of the aforementioned meounting apparatus 1is
divided into the two.parts of the first component mounting
work area 201 and the second component moupting work area
202, the structure ié not limited tec the division into ftwo

20 equal parts and may be divided iﬁtq two parts at an
arbitrary ratio.

(Second Embodiment)
The compbnent mounting system and method of the
second embodiment of the present invention will be

25 described next with reference to Fig. 10 through Fig. 22.




3032 fitted to the slider 3031 on the frame |1120 and which extends in the
t hi cknesswi se direction 4Y. Therefore, as described |ater, when the
conveying and turning device 1101 15 is noved in the orthogonal direction
5Y along the slider 3031 by the second noving unit 301, the first noving

unit 1201 is al so noved together. Al so, ereas the rotati f th
rotating shaft 1237 in its circunferent ie\gl direction caus 2%%”@9’:%052035

20 to rotate in the same direction as described above, the provision of the
l'i nk ball 2034 prohibits the shaft 2033 frombeing rotated simlar in the

circunferential diregtion.together wth th [ ial_r ion.of the
shaft 2035. Operatio C%?‘?ﬁﬁgf%Psﬁqﬁﬁﬂ%ﬁfqﬁﬁkéﬁégﬁﬁﬁégﬁbnEFr%%?gg g&

descri bed [ '
Engelki eéplgi&%glityl¥§f2%xgﬁgﬂg§ﬁy %%%%ting apparatuses

according to the first embodiment are Jjoined together to
constitute an electronic component-mounted board produqtion
5 line, and a board (unmounted board or bare board) 2c to be
mounted with compoﬁents is efficientiy’ loaded into each
component mounting apparatus, and a moﬁnted board 2d 1is
unloaded. It is to be noted that this second embodiment is
provided for handling the board.that is un;oaded from the

10 printer and mounted with no eleétronic componént. Howeﬁer;
the présent inﬁention is not limited to this and is allowed
to be applied even in, for example, the case where an
electronic component (s) 1s to be further mounted on a board
on which electronic components have already been partially

15 mounted in the course of the production 1line o¢f the
electronic component-mounted board. In the above case, the
term of “unmounted board"” in thé following description
means the board on which electronic components have already
been partially mounted.

20 In the cdmponent mounting system c¢f the second
embodiment shown 1in Fig. 10, three component mounting
apparatuses of Fig. 1 according to the first embodiment are
Jjoined togéther to constitute one mounting apparatus gréup.
Two mounting apparatus groups are joined tégether, and they

25 are referred to as a mounting apparatus group A and a



Upon rotation of the output shaft of the drive device 1202, the | ever 2031
starts to rotate in the state shown in Fig. 23, where one end of the shaft
2033 is resultantly rotated on a fulcrumof the Iink ball 2034 via 5 the
pin 2032. This rotational nmotion is transfornmed into |inear notion by the
l'i nk ball 2034, pushing up the shaft 2035 and the rotatin ft 12 | ong
the thicknesswise direction 4Y. As a restit, the hol di ng %ﬁ§a§HH95§$%§?
device 111 connected to the rotating shaft 1237 as descri bed above 10 is
noved froma first height position 204 indicated by solid line in Fig. 23
to a second height position 205 indicated by two-dot chain |line along the

t hi cknesswFSELGi-FEcEPBATALUSTHE OfPr 8t: héPgI’i%‘ep(%?irﬁ%rlescéﬁ &5 FOFRISE t o,
for exanple, an installation |evel of the second board-conveyi ng conveyor
15 portionlg2gatadd tHe sdedndPhErg§RecpeSiiPon 208 co?f espbhids RBINFGHY
exanpl e, an installation |evel of the fourth boardconveyi ng conveyor
portion 242PPAraddit ideRUDr drat fnlecgernseatigl obit pihes et Ffradrs Hive
device 1202 all ows the hol ding and conveying device 111 to be noved from

t he seconds20ehep§ht thosin¢ont 206 tappaveatys stgheight? powid i d04zdong

t he thicknesswi se direction 4Y. Wth the provision of the first noving unit
1201 as deptpribediabows,dd t ofecdresnoapt engnteaddar aisogeothe hokdiing and
conveyi ng device 111 along the thicknesswi se 25 direction 4Y. 114 22
February 2005cAl tthouagkda arot Biny acttapopcessused sdgid hef dihee mdewiiciengl 202
in the above description, it is still allowable to use a notor. Further,

al t hough t hppthackaessyige @& recei arzhgod r €Spetds secbhd vamndi ¢calird
up-and-down 5 direction in this enbodi nent, the invention nay al so be
carried outoshattareatsaveykhcet hattbocCzontak and a3 nedrdiesectidingy
Next, the second noving unit 301 is explained belowwth reference to Figs.
21 and 23. to the conveyance path changing units 901, 902 and 903 of

10 the first embodimentz which can be moved in a direction
perpvendicular to the direction in which the board 2 1is
conveyed and is able to turn the board 2 at an angle of 180
degrees. As a result, the electronic compcnent-mounted
board production line is composed of the mounting apparatus

15 - group A&, the mounting apparatus 'group B and the first,
sscond and third connective conveyance units CCl, CC2 ana
CCB. The'upward and downward arrows.in'Fig. 10 indicaﬁe
the directions of movement of the connective convevance
unit CC.

20 . Fig. 1. is a flowchart showing the operation of
the first connective conveyance unit CCl of the component
mounting System cf the seccnd embodiment.

Fig. 12 is a Iflowchart showing the operation of
the second cconnective conveyance unit CC2 of the component

25 meunting system of the second embodiment.



10 The second noving unit -301, which is a unit for noving the

above- descri bed conveying and turning device 1101 and the first noving unit
1201 nmounted on the conveying and turning device 1101 al ong the orthogonal

direction 5Y, has a drive section 302 including two air cylinders 3021 and

3022, 15 and a conveyance unit 303 in th.s enbodi nent. Th ve nit
303 has a pair of sliders 3031 laid on the frame 1120, a gggggﬁPéﬁgﬁgﬁgz
fitted to the sliders 3031, and a slider 3033 laid on the frane 1120 al ong
t he orthogonal direction 5Y and serving for sliding an air 20 cylinder

3022, where the base_plate _3032 is gixeg to the drive section %02. ﬁHgther,
the frame menber 11 1B18f the tSurfi AGOHERREE E2PWEF |t RdP5 e “base pl at e
3032. The air cylinder 3021 serves to nove the conveyi png _and turning device
1101 and tRes f FRSECTRATE QRIS | SAYSEABEt whdn tt (6 3 1951 EABarTREGHEYA ng
conveyor portion 21 115 22 February 2005 (corresponding to the first
mount i ng |B@ER IANTnSYRESRa’E WAEr E°ERBIHERPASEBAYEYI ng device CCis the
first connective conveyance unit CCO, and to the first nounting lane JB in
the case where the bBafd cdhveyFngillevPBéartgers ErEe¥éLend B I@nndttiWe
conveyance unit CC2), and the second boardconveyi ng conveyor portion 22 or
the fburt hshoaindcanneynhgneorPEgsrtysr OroHP2A EE6r RPedpdidi FEFEIHE S i r st
bypass | ane BPA in the case where the board conveying device CCis the
first conneetvesanoaveydriceCthi ttocBLed o0k hdhseceREt Bypas<$ e | Gfe BPB in
the case where the board conveying device CCis the second connective
conveyancebamid CCRiyveywmhae dheectaveyante Hisne #Prect 85t o¥RYETEhénCef | ow
device 904 in the case where the board conveying device CCis the third
connect i vedowmvayanee renist BC3rheThaiguire cyhidhdere30d® 18isestésnporof
novenent between the second board-conveyi ng conveyor portion 22 or the
fourth boandvemaneybfigthendeyst ponheohif4, cansdethscehiund th&4ilid- conveyi ng
conveyor portion 23 (corresponding to the second nounting |ane Ja in the
caseLghere-the boardreégnveybngidevine €8lasgele Bichstatduneptliare view

showing a component mounting apparatus AI located cn the
uppermost-stream side of the mounting apparatus group A
located on the upstream side, the first connective
conveyance unit CCl and a printer 900 located on the

15  upstream side of the unit CCl1 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 convevance unit CCl, and the sidewise arrows
indicate the board conveyance direction.

20 Fig. 16 1s an enlarged schematic plan view
showing a component mounting apparatus AIII leccated the
downmost~stream side of the mounting apparatus group A
located on the upstream side, a second connective
conveyance uniﬁ CC2 and a component mounting apparatus BI

25 located on the uppermost-stream side of the mounting



20 conveyance unit CCl, to the second nounting |l ane 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
116 22 February 2005 constructed as descri bed above is ex%kﬁgq$d. | fﬂe
case where the conveying and turning dewiice 1101 and the “rigOTHEY, nit
1201 are arranged in correspondence, for exanple, to the first

boar d- conveying 5 conveyor portion 21, the air cylinder 3022 is noved on
the slider 3033 by driving the air cylinder 3021. Accordingly, the
conveyi ng applatatus ngroewi c@ 10k tand ¢he thier stowms/i repunistt d&20af mydist ed on
the drive section 302 are noved fromthe arrangenent position of the first
boar d- convieyang Ldroeweyer abrétonofl dd Fhe.arr@ngenBhe pusiarydnaofl t he
second board-conveying conveyor portion 22 or the fourth board-conveying
conveyor p&sihwardsarkewishern byedriiving thedacateyltirdedi 302Riotheot
conveying and turning device 1101 and the first nmoving unit 1201 are noved
fromthe Liastamgesenthposieciond @forinetSeeonthboara:comneyt ngCepnwueyor
portion 22 or the fourth board-conveying conveyor portion 24 to the
arrangenenthPosi déwns &f at hews hindibgas dtgenyeytagconveyance direction.

Fig. 17 is an enlarged schematic plan view
showing & 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 904 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 cf the second embodiment 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 direction.

Fig. 19 is a block diagram showing the structure

25 of the control section of the electronic component-mounted



conveyor portion 23. Also, by 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 noving unit 1201 can be noved from

t he arrangenent position of the third board-conveyi ng conveyor portion 23
to the arrangenent position of the second board-conveying veyor

portion 22 or the fourth board-conveyi n§d3conveyor portionZ&%%¥”§§n¢%€p%ary
2005 24, and further to the arrangenent position of the first

boar d- conveyi ng conveyor portion 21. Indeed using an air cylinder as the
drive section 302 as in this enbodi rent allows the apparatus 5

manuf act ur bogrdoptrotiucbéoneduded, o hutheofonparest tunfroe pyspeR of
limtative. A pulse notor or AC servonotor may be used as the drive section
302. It isthtseepossi ghlsodbmadbpt a ball screw structure as the drive
section 302, in which case one ball screww || do. 10 Further, although the
descri pti on has beenFimde26nian aexdrple dipasdrchpahelatiogbRaling &6t i on
5Y is a horizontal direction in this enbodi nent, yet the invention nay be
carried oupesiubihar bpralise véf hththerompertdndal mount hobi rescstim eefi Ghe. 15
The control section 309 perforns operation control over individual drive
sectigns i Betbedcobypyingeand tiur nithg dexdmerallOlynithe LDPEt wdvi ®@cumi t
1201 and the second noving unit 301 as described above, and noreover
perfornms ceshpkehefYemoine iggn\eiencerppetat itbe oflébderonicuicorpoarsgt? 20 in
t he board conveyi ng device CC as descri bed bel ow. Operation of the board
conveyi ng glevheed Cord hpsoattbedbaent ixonstfr uched aanplesenrt bedualidneg | s
expl ai ned below. As shown in Fig. 22, the circuit board 2 that has been
conveyed upyateRd-a PRECSEEBEdSERBoEoRY¥EYance path 1212 25 is |oaded into

t he conveyor rail portions 112 of the o '

Fig. 21 is a perspective view showing an example
10  of the connective conveyance unit CC of the electronic
| comﬁonent—mouﬁted. board production line of the component
mounting system of the second embodiment.
Fig. 22. is a plan view of the connective
conveyance unit CC of Fig. 21.
15 Zmong the three component mounting apparétuses AL,

the mounting apparatus group A of the

Hh

AIT and RAIII o
coﬁpénent mounting system, the front-side mounting secticns

Al, A2 and A3 (each corresponding‘ to the first mounting
.section 101.of Fig. 1) are arranged on the front side of Fig.

20 10, and the rear-side mounting sections al, a2 and a3 (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 constitute

the first one component mounting apparatus AL, tThe front-

25 side mounting section A2 and the rear-side mounting section



11 s 22 February 2005 conveying and turning device 1101 prelimnarily
arranged at the first conveyor position 11-1 (corresponding to a position

| ocated along the first nounting |lane JA'in the case where the board
conveying device CCis the first 5 connective conveyance unit CCl, and to a

position | ocated along the first nounting |ane JB in the wher e
board conveying device CCis the secondggonnecti ve convey?r%tsz'geqmgfy ot

is noted that in the conveying and turning device 1101, the contraction
rails 1121 are arranged at the 10 conveyance positions 1122 during | oading
and unl oading of the circuit board 2. In conpliance wth a board denmand

si gnal der&¥edofsditatsucdeedsngoRd e pRENi IOMIHIEEX aRPPRE LR E o APEITE 2T1S
upper nost - stream si de conponent nounting apparatus Al _anong 15 the

upst r eam shil®, neodt ithg appentsisigroepniing shetéaBe Avha t RBebdEad -
conveying device CCis the first connective conveyance unit CCl, or from

t he upper nestie shoeani sy descotponapt consnt Fuge appar ahésdBPRgmsTFRREnt
upstream side nounting apparatus group B in the case where the board 20
conveyi ng slewhcen§C bspthetsecoAdIfonnecthikevwicveyadeendni Fhec2 thees rom
the refl ow device 904 in the case where the board conveying device CCis
the third compeséhye reanveyancepnart t@03s tHie c@Meyhng aBdl T urdli nghdevi ce
1101 is noved al ong the orthogonal direction 5Y by the second noving unit
25 301 as glesstihgdaphoveruangrdrersafiter firdriadsi dehecsintdoiot secri®nz?
February 2005 board 2 to a pertinent one of the first board-conveying
conveyor ppi}i @2 2dndeiddenchbr secardpbedidgconveyirg Conskeyaouydriticon 22
or the fourth board-conveying conveyor portion 24, or the third '

boar d- conveytPgo € ONYEYSf PDF 1IN 2B Frrhfgaddioni ahe ifmohhestdseo®h&ig-t he
board conveying device CCis the third connective conveyance unit CC3, the

circuit boapd 2nistyal eadedst e Ofbin oMy COBYEyansebl anb2dindcied temdrhe
refl ow devi ce 904. Then, for novenent of the conveying and turning
10 correspo_nding to the second mounting s_e_cticm 102 of Fig. 1)
are arranged on the rear side. The front-side mounting
section Bl 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 apparatus
BII, and the front-side mounting section B3 and the rear-
side mounting section b3 constitute the third one component .
mounting apparatus BIIIL. Similarly’ to the component
mounting apparatus of Fig. 1, each mounting section 1is
20 provided with a loader L (one exaﬁple of the pre-placement
conveyance unit, corre-sponding to the first loader 1A of
+the second loader 2A of the first embodiment), a Y-table T
{one example of the placezﬁent conveyance unit,

corresponding to the first placement-position determining

25 conveyance unit 1B or the second placement-pecsition



10 device 1101 along the orthogonal direction 5Y by the second noving unit
301, for exanple, for its novenent fromthe first conveyor position 11-1 to
t he second conveyor position 11-2 (corresponding to a position |ocated

al ong a bypass | ane arranged above or below the first bypass |ane BPA in 15
the case where the board conveying device CCis the first ectiv,
conveyance unit CCl, to a position | ocaPéd along a bypasszﬁgﬂ rH?p&ﬁag%
above or bel ow the second bypass |ane BPB in the case where the board
conveying device CCis the second connective conveyance unit CC2, and to a
position 20 | ocated al ong a bypass | ane arranged above or bel ow one
conveyanceid mmmnidiirert ednveyandet hinirtef Lol i Eeeod4 nst t BERLedsBeRRere t he
board conveying device CCis the third connective conveyance unit CC3) that
al | ows t heargbn\eayi noplaredistur @i ndodevi-esampdt t off acket hposbcpagcement

boar d- conveyi ng 25 conveyor portion 22, the first noving unit 1201 is
operated colrfehdebunaty 2005esponfanct e héieghiidsdveinlisadduangedor

si mul t aneously as the second noving unit 301 is operated. On the other

hand, for gmveimidnd fuil exdanpl &, §f o4 hEifs T séemboniegotr) posMbirenvet, 1 to
the second conveyor position 11-2 (corresponding to a 5 position |ocated

al ong the 4 ipgbabypassd ape BBAriresthediage wherket feydross dcoomegypinng
device CCis the first connective conveyance unit CCl, to a position

| ocat ed ahgio: the secend Bypass cmaoeiBRBt)n ishemwasieladhere the baoddde
conveying device CCis the second connective conveyance unit CC2, and to a
10 positi Zﬂ;ﬂ% edraltang PAEnEoaVEeyaneeritdny dicecied todarihé heenefl ow
device 904 in the case where the board conveying device CCis the third
connect i Ve iRV aNEEH ¥Nid 3 . that all ows the conveying and turning
device 1101 to face the fourth board-conveyi ng conveyor portion 24, it is
enough to 15 operat eyonlyydhe seeonsk myhNgingi Lagdlihecausempbstlicosane
hei ght |l evel, and there is no reed for changing the height |evel of the

hol ding and coveying deyieer Ml byn ppesatingobder fuas) govbAgeunif2]1201.
Furthernore, for noverment, for exanple, fromthe first conveyor position

11-1to th‘fiﬂéﬁhe TA2, an unloader UA2, a loader LA3, a Y-table 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 unlocader Ual, a loader Laz, & Y-

| table Ta2, an unloader UaZ2, a loader La3, a2 Y-table Ta3 and

an unloader Ua3, which belong to a series of rea;—side

mounting sections al, a2-and a3 of the mounting apparatus

group A. A first bypass lane BPA is composed of first

20 through third bfpass conveyance units BPl, BP2Z and BP3

arranged in the center portions. of the three ccmponent

mounting apparatuses AI, AII and AIII, respectively, oI the

mounting apparatus group A.

Moreover, a first mounting lane JB 1is composed of

25 a loader LBl, a Y-table TB1l, an unlcader UBl, a loader LBZ,



20 conveyor position 12-2 (corresponding to a position |ocated al ong the
second nounting lane Ja ir. the case where the board conveying device CCis
the first connective conveyance unit CCl, and to a position |ocated al ong
the second nmounting lane Jb in the case where the board conveying 25 device
CC is the second connective conveyance unit CC2), the 1 Febr

2005 turning device 121 is operated, simffltaneously as théﬁééégHggﬁggﬁﬁg
unit 301 is operated, so that the hol ding and conveyi ng device 111 turned
to make the reference end face of the circuit board 2 adjusted to the
nmounting apparatus 26. 5 In addition, for execution of the turning of the
hol di ng and €ehskyEngBaevaseutldadeheUBai | acdnadast LB, uni & -£3blies TBper at ed
before the start of the turning operation so that the contraction rails
1121 are phadedni nnibedbentdBAg poschi brldbz3role bartikiss owayrolti1sd dehe
conveying and turning device 1101 is being noved al ong the orthogonal

di recti on hyuhyihbessecandsndli,ngEunathd3BE, dfhechmveoentiof tapealaltdisng and
~conveying device 111 toward the thicknesswi se direction 4Y and the turning
toward t hegdbnpchi onal2dcenqunduhhengxiiandsJar dandompesaxi o fare loader
concurrently perforned, by which the conveyance process tine can be

shortgned gp1¢onpareghyid hThhe convenloedal vade. Actordeng Itk t he Beard
conveyi ng .device CC of this enbodi nent, as described above, by virtue of

the provisign1207ef, the GanyeyeRgUBRY hulBhAgrdeubseal¥Otabilke Thidr shdnovi ng
unit 1201 and the second noving unit 301, it becones inplenentable to nove

the circui fnbaaiih21 ong3anyyenen obdied tSot ki ckeesswi sef dirsaat-isdnedY,
the orthogonal direction 5Y and the direction |24 around the axis. Also,

even in thﬁoé§t§ﬁgesw@%ﬁ_%n§ Rlur abs t ¥naf b3 Res @fe cAPURYENGE PRt tase
122 22 February 2005 o
group B. A second bypass lane BPB is composed of fourth
10 through sixth bypass conveyance units BP4, BP5> and BP6
arranged in the center portions of the three component
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 di:ection is composed of an upper-side
bypass lane and a lower-side bypass lane arranged on the
lower side of the upper-side bypass lane, then two bypass
lanes can be secured even though the installation area is
20 small, and the space utilization efficiency can be
increased. Moreover, in this case, 1it is.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

25 conveyance lane and use the lower-side bypass lane



provi ded, by virtue of the provision of the conveying and turning device
1101, the first nmoving unit 1201 and the second noving unit 301, it becones
i npl ementabl e 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 ijastall ati pace
of the board conveying device to be renmfrkably reduced a32@d%§§PéB’§@Q t he
conventional case. Further, the provision of the rail contracting 10 unit
131 in the conveying and turning device 110l nmakes it possible to reduce.

t he space involved in the turning of the holding and conveying device 111.
This contrepeatéslliy spazemsaniag bbatrfechoucrdapoAvepinfg device as wel | as
to the prevention of interference with other devices adjacent to 15 the
conveyi ng and turni njfdevéceypddi asnvieyincfurnhés, BBy ogpeéitatieagtt hae
conveying and turning device 1101, the first nmoving unit 1201 and the
second novbpgassi todfdventdennseqinicabtydoonséheedpivakityeand side 1s

simul taneously, it also becones inplenmentable to convey the 20 circuit

board 2 tocampoaedi trfarywe obyepanc ecqoss tdore outidfs, joxtaxaspiieright
upper-stage three lines and | ower-stage one line, as well as to nove the
circugt boand 2Admy, atderectipbuehange. ofhebgbase, ldmweconuryaneerprecess
time can be shortened as conpared with the conventional case. 25
Furthernorgasilyi srals@e@0ssible to sinultaneously perform 123 22
February 2005 two or nore operations out of the four operations of the
board conveyi ng oper@itn cithddie ddir sbRgegperat i oaikn the @veyicag,and
turning device 1101, the noving operation in the first nmoving unit 1201 and
the nmovi ngceper aki-@RvieB the Heeend mew,n@uini c30bad)Theref osre tage
conveyance process tine can be shortened as conpared w th the conventi onal
case. Furthgrpore abihosghzhekeand cenvexrhg devieer Gie i aoh@yance
above-descri bed enbodi nent is equi ppéd with the conveying and turning
devigg 1104y ;ithediLal Myldgednidy 10hd 20k Anddhe sseeonds Mitdgoair 301,
i't is also allowable to make up a board conveyi ng devi ce equi pped with only
the hol di ng,apdycRaueyi gcdewh Cend1dnandet Nent aith 1 68AHBCHIMERUNLLaLL.  For

exanpl e, a board conveyl ng devi ce equi pped with only the hol ding and

conveying dgvisee thhAlddd® Tald dRa €00k ACdibid;jd&dnerp be adent ed
connective conveyance 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
+hat of the aforementioned loader I (LAl, LA2, LA3, Lal,
La2, La3, LBl,.LBZ, LB3, Lbl, Lb2Z, Lk3}, the Y-table T {TAL,
TAZ2, TA3, Tal, Ta2, Ta3, TBl, TB2, TB3, Tbl, ThZ, Tb3) and
the unloader U (UAl, UR2, UA3; Ual, Ua2, Ua3, UBl, UB2, UE3,
20 Ubl, Ub2, Ub3) and has a structure roughly identical to
that of the first and second lcaders 1A and 2A, the first
and second placement-position determining conveyance units
1B and 2B, the first and second unloaders 1C and 2C of the

component mounting apparatus of the first embodiment. The

25 section CC c¢an be driven back and forth in the board



and unl oader which are provided in the conponent nounting apparatus to
performthe | oadi ng and the unl oadi ng, respectively, of circuit boards to
and froman X-Y table novable in X- and Y-directions perpendicular to each
other. 20 Thus, with the adoption of such a board conveying device equi pped
with the rail contracting unit 131 for the | oader and the ynloader

rail length in the conveyor rail portiof$ 112 can be reduégﬁﬁéyugﬁéggggng
the rail 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 124 22 February
2005 tabl e can be avoided, allow ng the novable range of X-Y table to be
ensured. Footheyanis thiedsddrod conveyhahraadizé8dC@ oPathe %4boves H8sEM bed
enbodi nent, the first nmoving unit 1201 noves 5 the hol ding and conveyi ng
devi ce 1llmahnseoifn & hérive chavssai o8 dincectIWIE Y. VHORRDEE Y2RES idltso
possible to provide a constitution that the conveying and turning device
1101 with hbectubsi ngodevircesctZ2ie noiruckathrase wetlit imohoved | Maeever,

t hi cknesswi se direction 4Y as shown in Fig. 27. 10 As described in detai
above, ‘accetditngatigushechoardncbaveyifigruedi eecofdihe presbat Wisidntiion,
whi ch includes the hol ding and conveying device and the rail contracting
uni t, st he exer aldadenyt byofmdihievc otivey posidiilonporf i ens liesscononacteed thy t he
rail contracting unit, so that 15 the installation space of the board
conveyi ng flevheeeCanthe redueed as compavetiaw thelheacaooreiniconad dase.
Further, the prevention of interference with devices adjacent to the

hol di ng ang;geAVeM nehdewbeedcan be byl fdddwed,dry ¢hethai Ibasing rat itig unit.
20 Further, when the conveying and turning device having the turning device

i s provided;apdgthe Bel dhagrapdaconyerbRgadevice ksotretined ke henamni ng
device, the overall length of the conveyor rail portions is contracted by

the rail caiyr a¢tinGatiidassSoddiat tierspaseci pyekved, i ahas aidijerstturenitng of
the hol di ng and conveyi ng device can be : :

10 can be performed by rotating a_b}_all‘_s;:rew arranged 1in the
widthwise direction by the driving of a motor for width
adjustment in the widthwise direc‘-r;ion and moving a member
for supporting one belt fixed tec a nut portion meshed with
+he ball screw close to or apart from a member Ior

15 supporting the other belt in the widthwise direction. If
thé motcr for the width adjustment is a 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 conveyance unit CC and performed only
when no board is detected.

Fig. 21 and Fig. 22 show one example of the

25 connective conveyance unit CC. Details will be described



125 22 February 2005 reduced. Therefore, the installation space of the
board conveyi ng device can be reduced as conpared with the conventi onal
case. Also, with the first noving unit further provided, 5 the operation of
~contracting the overall length of the conveyor rail portions by the rai
contracting unit and the operation of noving the circuit in i

t hi cknesswi se direction can be performed°®sinul t aneously. %ﬁg"{‘%"&l?aé@%n in
the case where a plurality of conveyance paths for 10 conveying circuit
boards are disposed at different positions along the circuit-board

t hi cknesswi se direction, the conveying and turning device can be di sposed
so as to darrespond tmmc@fotonheyoon\z@dndmlpmms Thds anghi 1 82 spake
saving is fulfilled, the circuit-board conveyance 15 process tinme can be
reduced aﬂdznﬁmqednmjuhlbhdingnmmmibuﬁddc&sereF@mamﬂ&mm@,amtvhnﬂhg
second noving unit provided, it becones inplenentable to performthe

turni ng opkatdeon i, tiwed cihe uitrboay ddemics he2 hovs ngadperatavabila the 20
t hi cknesswi se direction while noving the circuit board in the orthogonal
direction.anThengfer er emenddast hescasegnkese r@fieralbilly 60 cdrgeyance
pat hs are arrayed on the sane plane and noreover the conveyance paths are
arrarged ¥y dhébgsenic postétonsonl apgveheissiicaui 12boandnt hiscknesswasg 25
direction, the conveying and turning device can be di sposed 12 6 22
February 2008502s t eneoriesnend dorieachipf ihemeordeyiance garbscidhus
whi | e space saving is fulfilled, the circuit-board conveyance process tine

can be reqyucqdasi SOPAred whihpbhedcenvenrtizonal masa:tipFusyheraptee since
t he conveying and turning device, the first nmoving unit and the second

NDOVi NG UNide & £Pr 9% degdy &0 8sO0RAnURKE @@%ﬁ%@er@h%02¥ﬂéﬂ&a$®@ﬁ WQFkafOF'
t he board conveyi ng devi ce becones sinpler, as conpared with the

conventio %Jtéﬁ%%\&e 11604 NS t @R BoPT Q¥i dedsdn ankd BhuwAldst yrnt

devi ces. he provision of thé control unit for performng the

operg i Ontcﬁ: n@f P LONNEYiND M&%@'ﬂgedﬁyife@fte@nfré st pRVINg

uni t” and cond noving unit, it becones achi'evable to inplenent the

1) DUt OISRt SutElt ot Loree ahy i eicas bines o
time. mounting lane JA, the first bypass lane BPA and the second
mounting lane Ja. The air cylinder 3021 enablés the
turning device 121 to be positioned in either one c¢f the
15 mounting lane JA and the bypass lane BPA, while the air
cylinder 3022 enables the turning device 121 -to be
positioned in either one of the first mounting lane JA and
the second mounting lane Ja. Moreover, when the £irst
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 unit71201. Reference numeral 309 denotes the

control section of the connective conveyance unit CC, the

25 control section receiving a variety of signals described in



Fig. 19 ,shows the structure of the control section of the electronic
conponent - nount ed board production |ine of the conponent nounting system of
the 20 second enbodi nent. As shown in Fig. 19, the control unit 1000A of

t he nounting apparatus group A the control unit 1000B of the nounting
apparatus group B, the first connective conveyance unit ,~the se
connective conveyance unit 25 CC2, the tWRiCrd connective gg#Jé?HH@B’@ﬁﬂ?
CC3, the first 127 22 February 2005 bypass | ane BPA and the second bypass
| ane BPB are connected together. Mreover, power supply to the individual
conponent nounting apparatuses of the nounting apparatus 5 group A, power
supply to tiaeaihdibhdldwal comporédtingouat idig EpdEing e of 1P/RE IFBHEARTENG
apparatus group B, power supply to and the first connective conveyance unit
CCl, poweropapptiyoto and tthe seévonids confiecthee comRedymte BhynatC aand
power supply to the third connective conveyance unit CC3 10 are perfornmed

i ndi vi dual bytpatepegdent kygnwilt hdther abede igonsieitedtli ohelbward slitzeis
information for the width adjustnment in each connective conveyance unit CC
can be outputfedalbl ontd hersohtie okatni tod0894r ot af hepaotnbinng lappaitat as
group A and the control 15 unit 1000B of the nounting apparatus group B to

the fErst eenpesttvencepayveyanee ami tit€Chotthersacard zonheastveneormdyance
unit CC2 and the third connective conveyance unit CC3. In each nounting

appar at us goetpent 86 what htiagj vstmest cEnthbethoatey Hevihe Yztabheifs the
unl oader U 20 and the bypass conveyance path BP can be automatically

performed ageREdidg tet heduafeer mti efudH 0a%t he il bynitendiieover ,
according to the aforenmentioned constitution, the first connective

conveyancecypkts £5h £38 25nerhveibhe first and second bypass conveyance
units BP1 and
As an example of the connective conveyance unit CC,
10 a board conveying device for conveying circuit boards Z to
be fed to the electronic component mounting-appafatus, more
specifically, a2 board conveying device that performs
distribution of circuit boards 2 for a plurality of board
conveyance paths is described below in detail with reference
15 to Figs. 21 to 27. It is noted that like constituent
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 éxample 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,
é second conveyor position 11-2 and & third conveyor

position 12-2, which are located on the upstream side, to

25 any one of a first board-conveying conveyor portion 2i, a



12 a 22 February 2005 BP2 by obtaining board detection information fromthe
appar atuses | ocated on the downstream si de of the board conveyance
direction, or, for exanple, the first, second and third bypass conveyance
units BP1, BP2 and BP3 and the 5 conponent nounting apparatuses Al and Al

| ocat ed on the uppernost-stream side ang0 he domnstrean1si§q:q% the%O

nmounti ng apparatus group A or outputtin drive signal ar? it 0p50vver
to the first and second bypass conveyance units BP1 and BP2 for the driving
of the first and second 10 bypass conveyance units BPl1 and BP2. As one
exanple, in the second enbodi nent, the first gﬁgyec |ve cgﬂveﬁagce ggit Cd
obt ai ns t heSEeRE dPaRF@cEPBREY AP8r RREVEHOE nBPF ATy 4172 ¥ heRtFPsPC38ECond
and third bypass conveyance units BPl, BP2 and BP3, ﬂO% directI% fromthe
second conBRREYEYVENTSCRBREEGANBEIGAPE 662 20dovivEPUr FRePREAMT CABYELLREN
informati on nmay be obtained directly fromthe second connective conveyance
unit CC2. WPREDYEF, PRELROPhE %f ovbhEht fgfed @emset @ ome t HEWEEESRET |
connective conveyance unit CC2 can drive the 20 third and fourth bypass

conveyancesi@¢ts BP3ianaoBrd tradhttdiani figr Hodpeir BT €BRVEH-NAf GPAYEYBA from
t he apparatuses |ocated on the downstream side of the board conveyance
di recdi on,portidmr Zéxarblee, thied f boptA-CONTEHIBAD SADMGY By pr@Et £dhvéyance
units BP4, BP5 and BP6 and the conponent 25 nounting apparatuses Bl and Bl
| ocat ed onatdie tigpefoosth bR PTPFemwiary 2005eyOreaRPBldenarkt t heat
downstream si de of the nounting apparatus group B and the apparatuses
| ocat ed onséheesipStreamesiaie of bypesbodradeconveyancaendiedectti oan eauator
exanpl e, the third bypass conveyance unit BP3 and the 5 conponent nounting
appar at uselsedht argvalll,| Wbiakedtba tdwcanghebresti-stone@nisidde canderhe
downstream si de of the - . :

' " portion 22 is arranged for use as a second bypass lane

10 ° above or below the fourth board-conveying conveyor portion
24, although the second board-conveying conveyor portion 22
may be omitted as in the foregoing embodiment.

The board conveying device CC is provided with a
conveying and turning device 1101, a first moving unit 1201,

15 a second meving unit 301 and a control section 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 and turning device 1101 and the
like are integrally formed into one wunit, 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 board 2 as

shown in Fig. 22. As a concrete example, whereas the

25 conventional connective conveyance unit requires an



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 driving of i0 the third bypass conveyance unit BP3 and the
fourth bypass conveyance unit BP4. Mreover, with the aforenentioned
constitution, the third connective conveyance unit CC3 obtai boar
detection information fromthe fourth tH%@ugh sixth bypas€2 ﬁHUﬁQ@&%#Ee
units BP4 through BP6, the conponent nounting apparatus Alll | ocated on the
downnost - stream si de of the nounting apparatus group A and the conponent
mounting apparatuses Bllll and Bll |ocated on the downnost-stream si de and
t he upstreanstalibablonhesgatmt Py ApPaF atlud gPoupt® BoHskr EPEVEYE, for
exanpl e, the operations of all or part of the conponent nounting

appar at usedevice h€Cnouht Ehis agphedinengr oiaTAizas orlparlodit t ed eoffponent
mounti ng apparatuses of the nounting apparatus group B are 25 stopped, the
bypass conVeyance GnilioBPnpeldsserintiame the30coRvEEbREardARR 005 8 gen
connective conveyance unit CC can be driven by driving the first connective
conveyancedamite COLOd; the fecehdroormectunid coieyafee S§AEPNECROFEEhe
third connective conveyance unit CC3, and the board conveyance 5 with
respest touthe BQiassandanehean-dre:quer f cemEdon t A08t argarkplainrd stop of
the driving of the conponent nounting apparatus. The control unit 1000A of
t he nount i fgcapparatus group A is connected to a control unit 1000M of the
10 conponent nounting apparatus Al, a control unit 1000AlIl of the nounting
apparatus group Al mpdsa, cehkr onwsytinkP0AM | kuehinbe dwotinta nylappamsat us
group Alll. Mreover, the control unit 1000B of the nounting apparatus
group B iscgenaeeégd to a control unit 1000BI of the conponent 15 nounting
apparatus Bl, a control unit 1000BIl of the nmounting apparatus group Bl
and a control unit 19R0Bkbhvefih§ean@ubtingngppafrateslyodupsBblrbvided

10 with a holding and conveying device 111, a tu;ning device
121 and a rail contraéting unit 131, and performs the
conveyance of the circuit board .2 along the conveyance
direction 3Y and the turning of the circuit board 2, as
well as the contraction of rails.

15 The holding and conveying device 111, which is a
unit for holding and conveying the circuit beard 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. Each of the conveyor rail portions 112 has a rail
member 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 conveyénce direction 3Y, and a
contraction rail 1121 which is rotatably fitted to each rail

25 member 1127 at both end portions of the rail member 1127 as



The control unit of each conmponent nounting abparatus has a relation of
connection to the drive devices 20 and sensors as shown in Fig. 5 and
control s the conponent nounting operations described in connection wth,
for exanple, the first enbodinent. It is to be noted that the | oaders 1A
and 11A correspond to the |oader L (LA A2, LA3, Lal, La2 -La3, LB, .LB2,
LB3, Lbl, Lb2, Lb3), the 25 pl acenent c%géeyance units 1B%éHa§¥an’5%05
correspond to the Y 131 22 February 2005 table T (TA, TA2, TA3, Tal,
Ta2, Ta3, TB1l, TB2, TB3, Thl, Tbh2, Tb3), and the first unloader 1C or the
second unl pader_ 2C corresponds t.o. t he .unl oader. UAL, UA2, ... Ua2,
Ua3, UBl, 48Riissl igher Uﬁﬁg Uﬂ§¥#15kfhem?y?§tF%%Hﬁ%%?i&% 66?@? SHce uni t
CCl is provided with a board detection sensor DCl f et.ecti t he .
presence dHHTEe 1912% halBoat d A% REESELREL ﬁ)%gsﬁ%hrtg%oug g

rotatively driving a pair of conveyance belts for bpard c%nvg%agg .0 t he
first conmetisacEgmyeyahte 186 -uni E2ERL.COFMEYTar B2+s B&Hd “¢bn ge& when
the board 2 is detected by the board detection sensor DCl, an thegg?ard
can be comusyaidiathern t hebaparblate s1hef- de¥eERRUST TheNsBEDRE CHANedt Fve
conveyance unit CC2'is provided with a board detectign sensor. DC2.for

det ech i ng Wisltthdererrmddorcapedige M it ROH3SNE 2 LanG=EeREL8S RES For
synchronously rotatively driving a pair of conveyance belts for board
conveyancean n crthogecadd Gbneetithe Tonvafhagenaai t teCEherhEPYEYECE bei ng
conveyed when the board 2 is detected by the board detection_sensor DC2,
and the badirk@0iaan3ie awhy&ped whdn ckhesBrasg Eizedcgionetdctel. thke
third connective conveyance unit CC3 is provided with a board detection
sensor DCxfmruietieratd? t be Ipe esenceyed odsebeeadiushedpdafardinfadta notor
MC3 for synchronously rotatively driving a pair of conveyance belts 25 for
board conveyanceidin t b€ t hhed commeict i Wwoagwhvéyahee 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 along the orthogonal direction
5Y, by rotating a - rotational screw 1126 in its
circumferential direction.

15 The cbnveyor 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 directicon 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 1141-9%9 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



132 22 February 2005 unit CC3. The board is being conveyed when the board 2
is detected by the board detection sensor DC3, and the board can be
conveyed when the board 2 is not detected. The first through third bypass
conveyance units 5 BPl, BP2 and BP3 that constitute the first bypass | ane
BPA are provided with board detection s rs DPAl, DPA2 A3 f
detecting the presence or absence of thgﬂggard 2 and nntoi@ﬂﬁBEY?nﬂgégﬁand
MPA3 for synchronously rotatively driving a pair of conveyance belts for
board conveyance in 10 the first bypass | ane BPA. The bypass conveyance
unit BP is in a_poard standby state when the board_2_is .dete y .the
board det ectifont s&Weor s 2PPATIOBPA3 Rarfl BRREETHfd Q%eP%§ﬂ§§% i%%gégaﬁ§% uni t
BP is in a_board awaiting state when the board 2 is not detected. Th
bypass convéyande SRV BEYIS thiatl hde fRe S0 et thﬁcgéﬁsgPaﬁﬁA y
whi ch the board 2 is not detected outputs a_"board demand signal” to the
bypass convéyakce thei €oBPey8RgEediaR RO UPStr eam si de of the bypass
conveyance unit BP or to the connective conveyance unit CC. Wen the third
bypass conveyance uniif 29BA3L0% | fhEneCPBEPACSt BTG stdte, Beb&&Eld
unl oading awaiting signal” is outputted to the second connective conveyance
unit 6C2 | geaved P Eien déndstae@dmtsicdePuTheys odrtd téhr §@ghl stkth BfFass
conveyance units BP4, BP5 and BP6 that constitute the second bypass | ane
BPB 25 ar eppraiiddddini ehchoafdthet conivencsensdrsPPPRIONBPBA2and 133 22
February 2005 DPB3 for detecting the presence or absence of the board 2 and
motors MPBl, MPB2 andikpeB3ther symbdimhoushy rsraviaming dr feVagea pgailr of
conveyance belts for board conveyance in the second bypass | ane BPB. The
bypass conveyatcectrdt 8P Seissribecheaboued sthndigyrsudtte Bhendt he Bsard 2
is detected by the board detection sensors DPBl, DPB2 and DPB3, and the
bypass conveparyedutbwaB® tkei nohleyboaeddawerting Staby whendrieebodrd 2
is not detected. The bypass conveyance uni t BP that has the board
det etDi on shssatotRB by 4@hiwhtH 0 biché-sdaked énds engte dpbectiedsouw putthet he
"board demand ' - ‘ '

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 turning the
15 holding and conveying device»lll 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 driviﬁg sourée, 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 aﬁd 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



signal" to the bypass conveyance unit BP | ocated on the upstream side of

t he bypass conveyance unit BP or to the connective conveyance unit CC Wen
t he si xth bypass conveyance unit BP6 is in the board standby state, the 15
"board unl oading awaiting signal” is outputted to the third connective
conveyance unit CC3 | ocated on the down eam si de. Moreover,. the #iar

- portion of the conmponent nounting systezbéf the second e Eﬂ@ﬂ?nf28¢ e
control 20 unit 1000 of each component nounting apparatus is partially
shown in Fig. 20. The other constitution is showm in Fig. 5 As shown in

Fig. 20, the contrgl unit 1000 of,eac onponent_.mount | t hS
cognect ed FYHY | 8‘816e&rl_a,n5%ﬁ§ Y1 abPs? }ggﬁg Lﬁﬁléréaderé{gﬂa%gpxﬁfg 'rirgr?fli?ry
MEM and the 25 drivjng of the |oader L, the_Y-table_T.and the oader U
134 22 Febhraais 05"Eah B@3§on‘t5r of P EFARA % hel BOREr BF it Ofb%oé%% ?%e

basis of the program and data staored in e nmenopry. MEM The qu%? L._is
provi ded wred at 65r@n§eﬁé€tFBﬁ SEVEST %i?#br ggtéé??%b e pr é%césor
absence of the 5 board 2 and a notor M. for synghr nousl% é%égtiveE%
driving a pabatafleohiEyancdohetts PEREEhENoaP Seule "t he *I'Gader
L. The loader L is in the board standby state when the boaid 2 1s 9§§gcted
by the boapierRit eaaton S¥hsdr L Peas@orRed| yadsr 2P LetEANehe 9684r d<a%ai ti ng
state when the " 10 board 2 is not detected. The control unit 1000Al or
1000AI | orand08AdieRrorl 230BRNGr 2100GBIS b3 1D08BKER d1° t We® cERpEHeRE
mounting apparatus that has the loader L in the board awaiting state
out puts t hehdfloakB Yebandistgnalke thet Weagnik2 - detheerPbehiBd SR%the
upstream side of the 15 | oader L, or for exanple, the connective conveyance
unit CC orlihe iml sapeertpd\aeainhe anfaader mgmbedei Ve thk theabPaadénand
signal" and the unloader U is nmaking the board 2 stand by, the board 2 in
t he st andbyomstettiong sdenicade@Ct otdr dtvhe bemeieras. MAdn ERe @dnréct Poe
conveyance unit 20 CC receives the "board demand signal”, a board
di stx®but i ngriogieleat iion destini bedi dcatderiestpelf odiggction, 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 holding and conveying device 111, while the other end of
the rotating shaft 1237 is connected to a later—described
15 shaft 2035. Also, a shaft 1238 for both rotation and up-
and-down move is insertable into a guide hole of the plate
1237a. In addition, reference numeral 1238 denotes a
stopper. Also, the frame member 1110 is fitted onto a base
plate 3032 fitted to a slider 3031 laid along the orthogonal
20 direction 5Y on a frame 1120 of the bcard conveying device
CC.
Operation of the turning mechanism 123 constructed
as described above i1s explained.

When the output shaft 122a of the rotary actuator

25 122 is turned forward in its circumferential direction 1260,



The Y-table T is provided with a board detection sensor DT for detecting
the presence or absence of the board 2 and a notor MI for synchronously
rotatively driving 25 a pair of conveyance belts for the board conveyance
of the 135 22 February 2005 Y-table T. Wien the board 2 is detected by

t he board detection sensor DT, the Y-tahlye T is in a conpqgpent, mounti

state or imedi ately before or after colr%g;%nent nount i ng. %ﬁwrgaW%gQ§Men
t he board standby state is 5 provided in the unloader U | ocated on the
downstream side of this Y-table T, the already nounted board on the Y-table

T t b | oaded t t I I t i de.

The. unmounteh BOGA-28 SRARGL 12 1 onEBct RaSvet Ry . 5nd T Re RoORLi ng
ti ' t . 10 tl the Db [ Bl

o aduct | OnESE OB BRAET | & bubbHLLed Y { AE-T odder 17| SESLas ot [ FE. 2

d t ide of th |.Qad U to the . ti it CC.

When the boaFdt 2PPSIROPT detdct st ® { AECYEEaBPE TTPS (M7 He! bGhrd “avii ti ng

state, and the "board 15 denand signal"_jis_outputted to_t |0 r

| ocat ed ond¢de Lpdtreh s?HEeB@afh e@§t5%$§ ?ngy%%ﬁeg88ﬁtﬁgp6u%ﬁ%'fbﬁbAl or
1000AI Il or_1000AllLl or 1000BI or _10Q0BI'I_ or. 1000 Iig gf ;gf C oqg?t
mount$ng abPEPEL Ud3thathRashelt V252p1a09r the tFedbdard- a %ﬁﬁﬂ?%& Y&, \When
the | oader L receives the 20 "board demand, signal' and the hgaqgg kﬁjs

maki ng t hetbarkP X Sandy, coR¥eysBAd 9eVhCEhel st aftRPAHRE i uli§aded
toward the Y-table T.. When the loader L is in the board awajting state too,

a "Y-tabl erapdtingderatit h2A0 boatdrergndY 180 ARFRITI tO°t hE SETECti ve

conveyance unit CC 25 | ocated on the upstream side of the | oader L. 13 6
22 Februaryh@goghen the output shaft 122a of the rotary actuator 122

is turned reverse, the rotating shaft 1237 and the plate
10 1237a can be turned by 180 degrges_from ?he second position
128 to the first position 127.

Although the turning drive device is implemented
by the rotary actuator 122 in this-embodiment as described
above, it is still allowable to employ a motor. Further,

15 although the description has been made on a constitutional
example involving horizental 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



The unloader Uis provided with a board detection sensor DU for detecting
the presence or absence of the board 2 and a notor MT for synchronously
rotatively driving a pair of conveyance belts for the board conveyance of
the 5 unl oader U Wen the board 2 is detected by the board detection
sensor DU, the unloader Uis in the boarg-awaiting state, a "bo

unl oading awaiting signal" is outputtedlgg t he connectivezggﬁegygnﬁgbﬂﬁit
CC |l ocated on the downstream side. Wen the board 2 is not detected, the 10
unl oader Uis in the board awaiting state, and a board unl oadi ng enabl e

int oader Uy Uit cofFOT SGRHLOI000A or ToOGREI aF TODDANT - o 0008 or
unl oader | PEALTFRS DHATE Homi T ng et al SlEnPy whth TREVE 3BT 6 ToF otrves
Compl ot ed, STHEE HRL €0 b o S0 FREGhT SaBdoT FoRRENBOY LAbI & <73 a1 he
board di st DTG ober SEE6RY FhetConGORKAYSROBR EnGCOpAPRD: oA Zatd o6 on

can be stored in the nenory MEM For exanpl e, .whe he _"board demand
signaP", tHe os.- rabrealahe g%%ﬂ%ra ?ﬂtﬁBhEBE?aogigﬁé "?stﬁeEQ§é%%9Q?%

unl oadi ng awai ting signal”™ and a "board unl oadin Ltin 137 2

February 2ERISC§¥F oducﬁf%ﬂr stF sPBRal®t afe SR t’gjr‘ig\gﬁ%y Jgfjt pﬁ?ﬁiag@%flryom t Wo
or nore |anes in each connective conveyance unit, it is_a ceg&gﬁ%g 0 store
the signal@enRRFEeR FnfE@noret RIS Guat Sheprieyatt  “or ditﬁn“& of

the lanes in such a case, 5 the signals and infornmation bei ng predeterm ned
by the oper@dter E@rth@nnﬁﬁnﬁhﬁgrﬁﬁoé¥%%1lﬁh@°€%ﬁ%%%%n?°ﬂ%ﬁﬁ¥gﬁthyQPgnlof
t he second enbodi nent of the aforenentioned constitution operates_as
follows. end of a lever 112la provided on the contraction rail 1121-1.
iOv- Similar to these, one end of a link rod 135 is rotatably
connected to the other end portion of the lever 133, while
the other end of the rod 135 is rotatably connected to one
end of a lever 112la 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 assumed as the contraction rail
1121-1 and a contraction rail 1121 located on the left side
is assumed as the contraction raii 1121-2 Zfor explanationfs
sake.
The contraction rail 1121-1 and the contraction
20 rail 1121-2 are rotatably fitted toc their corresponding
conveyor rails 112, respectively, so as to turn between the
conveyance position 1122 ahd the bending position 1123 as

described above about the rotating shaft of the pulley 1141-

3 shown in Fig. 24 in the case of the centraction rail 1121-

25 1 and about the rotating shaft of the pulley 1141-8.




10 First of all, after describing the outline of the first through third
connective conveyance units CCO through CC3, the board conveyance operation
of the component nmounting systemw || be described in detail. The first
connective conveyance unit CCl car_ 15 performthe board distributing
operation in consideration of a bal ance ween the nmounti appar a

group p and the nounting apparatus grou&gggby awai ting théﬁgﬁﬁg rﬁéﬁgﬁd
signal" outputted fromthe first nmounting | ane JA the second nounting | ane
Ja and the first bypass .lane BPA when 20 there is no board and conveying a

anc. For GURRRTEZS n TRe et anbt & Shnd Bomienan - abunt b4’ boarde &re

roduced in the nounting apparatus group A and the nouptin r at. rou
B and the &8 oﬂﬁﬁt-ﬁnd%ﬁ?ﬁgﬁ?Qﬁiﬁé}?Wﬁdﬁ%??%%se%-Fbighqu%? éﬁﬁgﬁh?ingp

appar at us %%oﬁg %ie 22 February 2005 B i's higher than the
conponent - Bt edlboard production efficiency of the nounting apparatus

group A, by conveying the board to be unted (j.e , the boar ef are
conponent nounti ng) %BrFﬂ%rnDuﬁPan 2ﬁl£§%#%ﬁ% BB pﬁﬁégrpy 5 th
respect to the nounting apparatus group A by neans of the first hypass |ane
BPA, & boaPdcdi-defi Bfit PR~ BREr RPFEACPA Egng%ﬁeF&F%5RQﬁiqﬁu?ﬁ%iﬁaﬁégﬁﬁetmeen
t he mounting apparatus group A and the nopunting, apparatus gr.qup can, be
perf or med FPEREEREVET Buperdt ToFapiBAuENRERS ePEi ERENERL LRy SMIrdover 2% t he
case where different conponent-nounted boards are produced in the nounting
appar at us §F8dp7A3dRd HFPIFRINt FPgREpIEr RS GFBEPI BORNF rcumLerances
conponent - nount ed board production tinme in the nounting apparatus group B
i s shorterabhah the pehbeviehidhodinted BHoarkilbraductd o 1 i TRSHSF S alve
nmount i ng apparatus group A, by conveying the board to be nounted to the
nmounti ng apparafasegr eupnBwhgDpritey | ¢9niFadt ixdsperil s olihé ASEntiHTged
apparatus group A by neans of the first bypass | ane BPA a board
di st LPbut i hgtwpenat tba | nonvayadeeat bosidlonhelbalaneddvettiigen k¥Mell®sunt i ng
20 apparatus group A and the nounting apparatus group B can be perforned
from the vbewpbinh di2pravuct i ome afil bdenchil -Tharseddd RIBRt tlilid -8,
conveyance unit CC2 can performthe board distributing operation in
consi der at hentbér" bider d distteadiengbataeen ngdtheangpulbear dlédhveyaine Xhe
request” by awaiting the "board demand signal" outputted

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 zbove,
occurrence of any changes in tensile force that is acting on
the conveyor belts 113 is prevented.

Operation of the rail contracting unit 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 1is tufned
about the center portion 133z along an arrow 137a, the rods
134 and 135 are moved, causiné the levers 1l1ll2la of the
contraction rails 1121-1 and 1121—2,_ respectively, to be

25 moved along an arrow 138a. This movement in turn causes the



139 22 February 2005 fromthe first nmounting |lane JB, the second nounting

| ane Jb and the second bypass | ane BPB when there is no board and conveyi ng

a board to the lane on the basis of the "board denmand signal" issued from

the lane. 5 The unnounted board 2c is conveyed to any one of the first or

second nounting | ane JA or Ja or the finRgly bypass | ane BPA,of the fj

nmounti ng apparatus group A by the first connective conveygm%%eQﬁﬁ¥y2é§é The

unmount ed board 2c conveyed to any one of the first or second 10 nounti ng

| ane JA or Ja of the first nmounting apparatus group A is subjected to the

conponent I ng: operation-bA_the fr aat- sl Aoy t $1A1-2A2 ,and A3
ggHg£éggl i%g&i R1bA F,%n% Q%g é%ﬂ%?f@%?g r :

or the rearside nbun units a az an t he conponent nounti ng

appar atuses AL, ALl DA AL, Olo S HRINLIAIG EaRppr 145 4o SheUB i e

unnmount ed boar C conveye I rst "‘bypass | ane BPA is conveyed as it

. h d ] . : )

companent BSSREr TG Dhes ibY AEO AN TR e Wi Hratitel el B

by i th db i1 f the b 20 i .BP2 d
y In N ‘E%% B%%gl $ g?}jef %&f 0$ [ t'?h I.‘eO ta?l%%%sa c e%ocrnét\é?x%r}c ethlén 'cb%t%%jc&llsg o an

BP3 of the € conmponent Tou appar at uses I
and ALl of ]tBP)e ti ng,apparatus grQup .A,  Wwhi o it E{h f i r st
bypass | ang? A&Qgﬂg%e?%hxégéQﬁ1ihﬁé%ﬁi§%L?ﬁés uﬁﬁgg%ﬁbgpgaf ﬁ#é%\the
first bypass |ane BPA is gfnve ed t thg 25 fir%; or sechd ggyg ing | ane
JB or Jb of #he? murRiiPal GRITEF EQBr TRFy C5565255p8Paf B3 gf 5GP B by t he
second connective conveyance unit CC2, . The nounted,bqard 2d fromghe first
or second nounting |'4F@SALLE/ J4TER t RS iR Ry &P at%g d?gﬂpdklﬁf
conveyed to the second bypass_ | ane BPB bé t he C nd1§H§O necttiﬁ3 ;
conveyanceSfiht §8 CE22 e MAWGH TefecEtv rEBHvé& ce t~ & can”pérf or m
an integrating operation of the mpunted board 2d with ? first |lane. Mire
specificaIF??n?%eab%%gdanﬁﬁé?&né§7@a@ﬂﬁe1ﬂ€?f%?ﬁ%ﬂssﬁi ﬁ%tafﬁetﬁﬁﬁﬁged
boards 2d 10 unl oaded fromthe three conveyance | anes of'the,first_qnd
secohB nmoualPHy PENERTTB andtPb andCFREILRELAA BYFasSOTEMRCBRE of e
front-side and rear-side nmounting units B3 and b3 of the third conponent
nmounti ng apbak atake BEMFTRER t RECHDUMS nGSBFpECat BSSEFoOP B e it edr&t ed
into one
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 portions 112 become
bendable so that the overall length of the conveyor rail
portions 112 can be shoftened. Accordingly, in the case
where the holding and conveying device 111 1s 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%a in Fig. 25. On the other hand, when
the contractiocn 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



15 conveyance | ane toward, for exanple, the reflow device 904. It is to be
noted that the board unl oaded fromthe second nounting |ane Jb of the

rear-side nmounting unit b3 is turned at an angle of 1BO when conveyed into
t he second nmounting | ane Jb. Therefore, the board is required to be 20 set

back to the original reference phase by pf?ng turned at agﬁgﬁgbe Of@éﬁg on

the third connective conveyance unit CC3 after being unlo

when not turned at an angle of 180 in being |oaded into the second nounti ng
| ane Jb, there is no need for taking the above action. 25 The foll ow ng
wi Il descri a ng l.e d j 22,Febr yar SR i :
conponent-%gggtéf' oggﬁé érga%$ord%é% F%ggéch%%F%Fﬁgqgfrst nn%h%?%btlane

28,0t e RO SRR S0 ILRYR R Ll SEREDS Aniinglae Ja olythe

nmount i ng apparat us group A ir nmountTng | a nount 1'ng

5 B d th d i | J i
o at s SPRTEE RonR Il Habar B rs o £ b on et & Mt 2 o o ST o
!ine: The connecpive onveyance unit CC wit.h a bqgrd tLi#%f nctioqn§§ shown
CinFig 21PGH8 By ensb GOt bhe CORVEY Serhidin BHE I My Spar At te 9

groups, and the connective conveyance unit CC perforns the board

di str Phut | ABCOBERAEPon SFoMOlfoRl REGET 2T ST I B i T FRRreR S he Boar ds
received fromthe board received frqoqm any .qne of the_three Lanei or

recei ved fFBm 3L By s PFRNEIERTo €18 hérldi FAREAECTIREs Wt thedl =5
integrating _gperation for unloading in an integrating a%nner t he board
recei ved fFERESRYVBNeAbIC t RE (MBI he SO VR Y orhst TR FEAECY n
order to provide a |line balance of electronjc conponent-nounted board
product i on¥i-he2di RECBEaFARVEYPDY FDRRIF IS e tSecond nmounting | anes Ja

and Jb are turned at an angle of 180, thereafter subjected to board
| oadi ng, turned at afv&REPENDFE 180 Ldkd Fh%ré%ﬂ@@ﬁssd%}

eted2Pd boktla’

unl oadi ng. By so doing, quite the same conpohent npunting operation can be
perf dPmed Bgdgdi tand hey sakanggngr ddirct Vel mriogF e e iMdsEhsf FIRVIVISL

mounting | anes JA _
‘ belts 113 between the pulleys as described above, it becomes

implementable to shorten the overall length of the conveyor
rail portions 112 without adding any tensioners for the
conveyor belts 113.

15 " Although an air cylinder is used as the drive
7 device 132 in this embodiment as described above, 1t is also
possible to use a motor. 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 porticns 112 and
both moved in the above description, it is also allowable
that only either one of them is moved according to relatibns
of the installation space or thé like. It is also possible
to provide a contraction rail 1121 only at one end of the

25, conveyor rall portion 112.



142 22 February 2005 and JB even by the second nounting |anes Ja and Jb,
and t he managenent of the production process tine can be easily managed in
unity. The fundanental conponent nounting operation of 5 this electronic
conponent - nount ed board production line is as follows. As indicated by the
conveyance routes (1) and (2) in Fig. 15,,41he unnmounted bqard 2c on,which
solder is printed by the printer 900 isgﬁ%#oaded to the fgﬁggeqyaﬁba§6$ng
| ane JA or the second nounting | ane Ja of the nounting apparatus group A
via the first connective conveyance unit CCl, and the conponent nounting

operation is perforned the_front-side_nounting uni, Al and, A3 or
the rear-side nnuntr%BIE%?Fs EL? Sﬁniﬁécﬁéoﬁsrgﬁgﬁn ﬁkil§rﬁ GOTF AN Fi g.
14. As indicated py the veyance routes (4) and (5),in Fig. 16, the

mount ed bo&fd B gP BEndeR ﬁBurﬁﬁ%ggﬁﬂgﬁéEﬁOEB HERF G D% hebt rtg}ﬁ-si de
nmounting unjts Al, A2 and A3 or the rear-side nounti %ﬁunit al,., a2 an a3
of the nouRPPHE EBPEFHPER SFBRGLPERS. unFONEEE Ty oW IOBF (IR e te
connective conveyance unit CC2 |ocated on the downstream side of th

mounti ng appardtify gibuplfa. aL§Ot HePSeEoRl onnddPPve Toftéelahtécunitatoe?,

t he mounted board 2d is unl oaded toward the rear-side nmounting unit of the
mount Png apbarusushgr sUBTBLlolengsh efambite CAWE YOSt 16w 2P Yevi¥e 90 vi a

t he second bypass | ane BPB while being = 143 22 February 2005 distri buted
into the steom® bypdvsedard MBREof CRABIFBANtTNy BPpEEde uLYrupcB, He

i ndi cated by a conveyance route (10) in Fig. 17. In Fig. 10, Figs. 14

t hr ough 16candeppy. bed st Bd Shear d-oMmal ¢@dv itk eEheheoniiesadiong lofcasfe
unmounted 5 board 2c toward the first nounting |ane JA or the second
mount i ng | Aaeada sxangdrot ed HyrRetwre 2bhatn thige comit@adided, &esisndiledt ed by
a conveyance route (3) in Fig. 15, the unnmounted board 2c on which sol der
is printedaby theniprint @heQ0nis-diravitotiedalntdd rextins f prstexdfigraiss | ane
BPA of ‘the nounting apparatus group A via the first connective conveyance
uni t 1CC1 aaddcarveyet-iead t helseédurd Ttonridet | veltomamymice 1d@it OC2 iy way
of the first bypass |ane BPA. In the second connective conveyance unit CC2,
t he unnounéertehsdod Atd¢restinhoaded toward the

Further, the turning operation of the holding and
conveying device 111 by the turning device 121 and the
bending operation of the contraction rails 1121 by the rail

15 contracting unit 131 can be carriesd out gither
independently of each other or simultaneously.

Next, the first moving unit 1201 is explained
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 embodiment, and a first moving
mechanism 1203 which is driven by the drive device 1202 to
move the rotating shaft 1237 along the thicknesswise
direction 4Y.

25 The first moving mechanism 1203 has a pin 2032, a



15 first nmounting | ane JB or the second nounting | ane Jb of the nounting

apparatus group B, and the conponent nounting operation is perforned by the
front-side mounting units Bl, B2 and B3 or the rear-side nmounting units bl,
b2 and b3 as shown in Fig. 10. As indicated by the conveyance routes 20 (6)

and (7) in Fig. 16, the nounted board qugg whi ch the nDuntiEgQRE%$§8§$d
[ > e

conpleted in the front-side nmounting un B1, B2 and B3 2
nmounting unit bl, b2 and b3 of the nounting apparatus group B is unl oaded
toward the third connective conveyance unit CC3 |ocated on the 25

downstream.si de qf._the nountjn arat us grou . ILn_the , 144 22 February
2005t hi & d B8 FEe e T hrte. tif (CEEST| PACFOURE ol TBosd 50 T8V 17H oaded
toward the _rear-side nting unit of the nounting apparatus gro B, or,
for exanpl d20he *r EfPonldeyPEetas 1 VaLY RAPCIOEE By corh yiide bl &t ()
and (9) 5in Fig.,17, In Fig. 10_and Figs. 15 through 18,mhhe boar d
obt ai ned affér Un!I'GHi hgveF tHeélunfodidd ol SR1Ebward ORé 5%t

nounting | ane JB or the second nounting |lane Jb is denoted by 2a or 2b. In
the third C8fREEPLVe tRFRESANCE TUhi EheCP1Bhe ORF bERAd 2beur Ba®ed.5¥bm t he
first _nmounting | ane JB and the second nounting |ane Jb of the nounting
appar &t us §P5BECBegEndCt Be Is@dkohe Iy pasH | amé BPBC sipoadedYest satdal
rear-side mounting unit, or, for exanple, the reflow device 904. The board
2b unl oade¥if-horhhcherslealomy nBhaftngd 285/ | aand 8 shadite 2980t WR§CTRppErSat us
group Bin the third connective conveyance unit CC3 is turned at an angle

of 180 on Phe ehidr ForoRTded Vi cow ey ankebanilt 2683 anrdt hbeeather legaded
into the rear-side nounting unit, or, for exanple, the reflow device 904.

20 For exagphaectadoitderchito nomting shafpr 4dddt iand iwhide dsumdzingyed
apparatus group B while a procedural change for board nodel change, the
r epl eni shmepexotlt weétbobbenentstingshbaftsupply and so on are perforned,
the first and second bypass conveyance units BPl1 and BP2 of the first 25
bypas€ | ane BPA perfdfmieperdtddontivont toé Hmivke dawiste 1202 is fixed
to a fitting plate 2036 which is fixed teo the 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 a;so moved together.
Also, whereas the rotation.of the rotating shaft
1237 in its circumferential direction causes the shaft 203:S
20 to rotate in the 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 circumferentiai rotation of the shaft 2035.

Cperation of the first moving unit 1201

25 constructed as described above is explainsd.



145 22 February 2005 connective conveyance unit CC, and the third bypass
conveyance unit BP3 perforns operation control in the second connective
conveyance unit CC2. Moreover, power supply is performed fromthe first
connective conveyance 5 unit CO and the second connective conveyance unit
CC2, by which the first through third bypass | anes BPA, BE%hﬁnd BP3 ﬁé t he
first bypass | ane BPA can be operated even when the el ect 8 %
nount i ng apparatuses Al, Al and Alll of the nounting apparatus group A are
all off. 10 By ending the board conveyance operation by the connective

conveyance unit CC \A@J}%th Ahe diipe CﬁrOEﬁ ;s ‘%‘j%‘ﬁf shherelgct £ QA Qirlve

conponent - nount ed boa production e process tinme of the

operation that ne th Io t ot o] ot he

conponent f% ﬁ%ﬁn??gé a%parggﬁégé i@%% %%?%%s Sbg %Fthe rg%Io eV|ce
904, as exen lifi.ed reb roce ti of _unl_oadi e Jjpunt ed board
2d fron1th§n$ ¥ 1 oW dévidee %Bﬂ Sﬁ ﬁbhgﬁﬁe $§ Iéﬂ#pF@%esg a£?he rodu%tlon

eff|C|ency can, be rﬁoﬁ %{gﬂlggkn reduc 1? oyggktgg Poabgéc %pyance

operati on. 5u%ﬁﬁ9 4" 'ntegratT ng opera T ofls |n

connecti ve, conveya unit _CC wi | e de cri hed in. detai
fundaﬁlentth?uF’E-J}/l % %ﬁ% bogPanFQF 58PP n S oh® o rPHg??%ﬁé’ connectlve
conveyancelfgéér Cr%%tg.mcul'll by tqle dffn [ nglf I2r0§t P pus%i%gzzugeQﬁgars%a%%OS

2035 and the rotating shaft 1237 along the thicknesswise

direction 4Y. As a result, the holding and conveying device

111 connected to the rotating shaft 1237 as described above

101 is moved from a first height pesition 204 indicated by solid

line in Fig. 23 to a second height position 205 indicated by

two-dot chain line along the thicknesswise direction 4Y.

The first height position 204 corresponds to, for example,

an installation lewvel 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 positibn 205 to the first height position 204 along
the thicknesswise direction 4Y.

With the provisicn of the first moving unit 1201

as described above, it becomes implementable to move the

holding and conveying device 111 along the thicknesswise

25 direction 4Y.



As a prerequisite, if there is no board 2 held or standing by,in the
conveyance | ane (the | oader LAl of the first nmounting |lane JA the | oader
Lal of the second nounting |lane Ja and the first bypass conveyance unit BP1
of 5 the first bypass |ane BPA) |ocated adjacent to the first connective
conveyance unit CO of the conponent nount4 ng apparatus Al cat ed he
upper nost - stream si de of the nounting apparatus group A (ﬁﬁ%ﬁeﬁyaﬁ6gagéis
detected by the board detection sensor), then the "board demand signal"” is
10 inputted fromthe [ane with no board to the control section of the first
connect | ve conveyancg:uibgfCLk MeI-J he.taopr demncsi goakheComms.d rom
the conveyance | ane (the [ dader LAl of the first nounting |ane JA the
| oader Lal 509f;Lhe o] nt.i I t he 15 f st 1byP@S8ap
conveyanced%n%%QB&?ngEghgﬂgi%??ggyggggéﬁgﬁgggpAﬁt(aﬁéﬁﬁﬁhe " oaréidéhand
signal" isctur on), first tiv angg und ~§§%E§gy] t he
board 2 tot%heﬂggnegth%%Pﬁgé out%ﬁ??@ ﬁhéﬁm%%g%gydenandq%#gna " ®
Ther ef or e, “basi,s of " d ma Si " m8ny K K he
conveyanced?gﬁ%ggo€l)%§(2fO%%§SF§§8%S ggleg gd,q§%11t3€ boa d%gﬁ%gﬁg%%veyed
al ong-the sel ecited canveyance rqute. |f the "boa nd_si,gnaj’ c S
fromiwo o@lﬁ%? aned a¥gf’ﬁe esngor?eﬁtnier%c’(i }e‘lélfe, lvél‘ger?dft%‘vown&l oIr'ngl r%is%og)gg
demand signal s* @re hurned on at the.%gfe ine)h thgogga{ds 25 %:%r%
successi very- coRveyBl CoTFHET MHSES & dP 14Tt o"*Phe %t 95 FESTUARY 2005
order of prioriéﬁ Eredeternined by the operator or the nounting program
When t he "BbhFd nd signals" cone fromthe three | anes of, for exanple,
the first mounting |l agne JA, .the second nmounting l.ane and the fi.rst
bypass 5 | ane BPA inﬁ?ﬁFs d?ﬁ%rSEESBQdiW@F%%gtﬁ%u%Tdaﬁ?oflﬁni%ﬁﬁ%ﬁ}?ephe
boards 2 are sent.to the lane s in this _qrder. _This order of priority
shoul d prg?%lr%‘ﬁlvl% F I DT HadFed 2 n&‘néldagd by the programin the
first_ connective conveyance unit CCl. It is to be noted that the "hoard
dematfd signal " 10 oufphit FEFOPFoMAVHE (UtE byPhssWRARR BFA & sUBUE pdPied
when there are boards | ess than the nunber (three in the second enbadi nent)
of boar ds BHATE A HARIBIRFTH- R FIVEY H\dp a8 ds Higrdngpaeviice. 110He |
first through third_bygass conveyance units BP1 through BP3. 15 The
presence RR@bsRAcEIBFLtRevingakblitehdRd BPEREEY PR FRE FPRYEYEBAnaeti ve
conveyance unit CCl is checked in accordance with the timng when the first
connect i veb'eomay el ¢mikl Uerliagdhepeitdodong Lt Hé reeai@ncoiveladcd (in
ot her words, the tim ng when the board

drive section 302 including two air cylinders 3021 and 3022,

15 and a conveyance unit 303 in this embodiment.

The conveyanée 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 112C along
the orfhogonal direction 5Y and serving for sliding an air

20 cylinder 3022, where the base plate 3032 1is 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 3021rserves tc move the conveying

and turning device 1101 and the first moving unit 1201

25 between the first Dbecard-conveying conveyor porticn 21



20 detection sensor DA is detecting no board). That is, the first
connective conveyance unit CC does not performthe checking at all during
t he board conveyance operation, and the first connective conveyance unit
CCl checks the "board demand signal™ in accordance with the timng when the

board 25 conveyance operation in the fir connective cony, nce 22
February 2005 unit CCl ends. Wen the bog;% conveyance opéﬁ%??6HEV¥£ﬁ§§

performed, the first connective conveyance unit CCl consistently checks the
"board demand signal”. However, when two or nore "board demand signal s”
come at the point 5 aqf ti en the "board demand_signal".is _checked, the
boards are @%55@??993%%%2@%% £dr5H W%@q%sg?ﬂ%t r”l'g“r e ButPift tTHY t he
"board demand signal”, and thereafter, the "hoard demand signal" is, checked
again. It MSEE BESnEHOETY KRR VENIE Y0 FEV a0l slspetshf%‘raﬂe?%céﬂn?%%t“beoard
unl oadi ng 10 awai ti ng pr.oduction géog siignal’. and the "Y-table ag%ihoader

Wi th no bo&PRVEYGRSE" UdddciiPed #3t eFCareshot 1 iGiit pIR Rt "As 13 Pedlil (1ibf
maki ng the first connective conveyance unit CCl perform the hoard

di stributi f§eoFesst iWBIRrEs e deerrd peen%psved HRE1BBalts 15 pEecond
distributed to the first nounting | ane JA and the second nounting | anes Ja -
of the nouRPFRGCEPHAr afeRVEYHGE A WH-ta W8l ~baPBAceBRfanP@FOREn RIRF Fase
where the aforenentioned distributing operation is not performed, for

exanpl e, i FonNeYhber §On¥eyoRvEPE8ion @rl i d-hehef QUi Flr@ds St @M ¢HE 9" boar d
demand signal" has cone in advance, then the boards 2 are to be one-sidedly
unl oaded t o®areyert hertona af tlkerrespenadbdt itag thend Jr&takVRaRE sedend
mounting | ane Ja, consequently loosing |line balance. 25 It is al so
accept abl eBP8 iimputhet pdsoaitere the board conveying device CC is the

first connective conveyance uniﬁ CCl, to the second bypass

.1Ol l;ne BPB in the case where the board conveying device CC is

the second connective conveyance unit CC2, and to 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). The air cylinder 3022

15 serves for movement between the second board-conveying

conveyor portion 22 or the fourth board-conveying ceonveyor

portion 24, and the third board-conveying conveyor portion

23 {corresponding to the secoﬁd mounting lane Ja in the case

where the board conveying device CC is the first connective

20 convevance 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 mnmovable by air
cylinder 3021.

25 Operation of the second moving unit 301



149 22 February 2005 unl oading stop signal toward the |lane to the control
section of the first connective conveyance unit CClL while the procedural
change for board nodel change, the repleni shnment of the conponents in short
supply and so on 5 are perforned in either the first nounting | ane JA or

t he second nmounting |lane Ja so as to pr %I\ﬁ%nt t he board fro&ngg' n uabﬁsded
[ (Nﬂg‘r')é

fromthe first connective conveyance un CCl toward the
procedural change is being perfornmed and perform no check of the output of
the "board 10 denmand signal" fromthe | ane where the procedural -change is

bei ng perfornmed. The fundanmental rul.e of .the boar. i stribution function of
t he secondCeBRREEEEGR 33N %@%ﬁ@%e%rﬁ§°Yiz?§Mﬁﬁp ﬁé%ﬁggcribed next. 15 As a

prerequisite, if there is no board 2 held qr standing by in th ance
| ane (the | oader LBL1IBf th& fFRSE nBURtY ngt(}feaneccffﬁfeﬁ%all Jader eCLqu%%q\éfegyt he
second mounting | ane Jb and the_fourth through, si bypass _conveyance
units BP4 EBVéGEh 1BP4 6¥K¥H%“%é%bﬁﬁtHyﬁ%k%gIgﬁbgzgﬁE%A%%Foégfgﬁggéﬁégﬁnt to

the second connective conveyance unit CC2 of_the component m untin

appar at us BPIEGSROBASHACY hegquppé?‘ﬂ%g%@st fearhl§ dE16F Tt AP ATSUMTHG rat us
group B (when no board is detected by the board dgbgﬁtion sen;o_&)nE hen t he
"boar § demERBvVeYgEaPoritdornFitrt dend riks t el 1BERT 280 9Ft ASnBOBES @7t Ftthe
control section of the second 150 22 February 2005 connective, conveyance
unit CC2. Whédernhd03BokhidCdéFdRg Shgnailt codds9romdde cOMFAFATEE i¥ake
(the |l oader LB1 of the first nounting |ane JB, the |oader Zbl of the second
mount i ng | ahe Horawedinge sBd GITH AhreRGHSi i Al bepasEheodrEpinde WHd s BP4
t hrough BP6 of the second bypass |ane BPA) (when the "board demand signal”
is turned omift tid1lsecomdadnoRcthee dEdivee\F@vde Uhi $0ECarseRgyethd 48ard 2
to the lane that has outputted the "board demand signal". Therefore, on the
‘basi s of tlael0areagengatantgosiigian’  odny thee Sinde QORETEREY 0GR s
(4), (4) (6) and (7) is selected, 'and the board 2 is conveyed al ong the

sel eted caowspance poution| 21 héo" btlae d aderadrsinghaPCse SAEE feBmihso or
nore lanes at the sane tine (i.e., when two or nore "board denmand si gnal s"
are turnedseacald board-conveying conveyor portion 22 or the fourt '

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

15 arrangement position of the second board-conveying conveyor

portion 22 or the fourth beoard-conveying conveyor portion

24 to the arrangement position of the third board-conveying
conveyor portion Z23.

Alsc, by 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 moving

unit 1201 can be moved from the arrangement position of the

third board-conveying conveyor portion 23 to the

arrangement position of the second board-conveying conveyor

25 portion 22 or the fourth board—conveying conveyor porticn



15 the sane tine) , the boards 2 are successively conveyed to the | anes
according to the order of priority predeterm ned by the operator or the
nmounting program Wen the "board demand signal s" conme fromthe three | anes
of, for exanple; the first nounting | ane JB, the second nounting | ane Jb
and 20 the second bypass |ane BPB in thigs prder according the or of
priority, the boards 2 are sent to the lanes in this ordeéﬁfﬁﬁpgﬁ%¥g@¢50f
priority should preferably be able to be changed and added by the program
in the second connective conveyance unit CC2. It is to be noted that the 25

"boar d degggg E;Sgafﬁreﬂéputtbedc Je ngﬁgﬁgéﬁéﬁﬁdp%ﬁ%%%ﬂ e +ndSki22t

February i's outputted n theré are boboards | ess than the nunber

(three in Eggrﬁgggﬂgsggggé%gﬁg%kggiggg%&gﬁ tbhat can be stocked in the

second bypass lane urth through sixth bypass conveyance

units BPd through BPG,2eENB-RLESENCE A QRIRNGE A e dhogid Jemmnd,

signal” in the second "connec convéyance unit I's checke

accordance. w,th the tjmn nt . co ive vey iit. CC2

i s not per?@?nin%sthelﬁgagawﬁgnvé%ﬁﬁégl %ﬁtotﬁgﬁﬁﬁ%$ds, [he ?ﬁﬁ%ﬁﬁﬂaﬁ%n t he
board_10 detection sensor i s, detecting n oar@) . t oigy .t cond
conneétivemEBH%3§§H5éngnFPS OdggsrﬁéPcﬁgfng%Vt g gﬁéggﬁhg%alggﬁF) uring
t he board conveyance ., ration,_and.the_secaond ¢ ective conveyvance unit:
02 checks EhBOEodart Harift o) BnBPLSFnPREsd Bincb- w th ORE-oF miftg whien ¢ he
board 15 conveyance_operation in the_s d caqnnective conveyan unit CC2
ends. Wen4S¢ efﬁbaFBgc ‘V%né%ctbﬁpa?ﬁ%ﬂ. i3ﬂho%5péﬁf%?h%%,S%ﬁgesg§%nd '
connective conveyance uni t CC2 consistently chggks t he ;goard

d
B Bt LY e SSLRH R A v S

20 of tinme when the "board demand signﬁl" i s checked, the boards are
successi vetJLeBnGe58dONE RE11t RETPUNMLLLhEP are outputting the "board
demand signal”, and thereafter, the "board demand signal" is chec eqnﬁgain

It 4% 0 be noted thBETERPE/ opbFRETEN FRe FRFOH IR Jthdifs e,

unl oadi ng 25 awaiting production stop signpal"” and the "Y-tabl e and
an example in which the orthogonal direction 5Y 1is a

horizontal direction in this embodiment, yet 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
control over the conveyance operation of the circuit board 2

20 in the board conveying device CC as describedrbelow.

Operation of the board conveying device CC of this
embodiment constfucted as deécribed avae is explainesd below.
As shown in Fig. 22, the circuit board 2 that hés
been conveyed up along a preceding-step conveyance path 1212

25 is loaded into the conveyor rail portions 112 of the



152 22 February 2005 | oader with no board signal"” described |ater are not
outputted. As a result of nmaking the second connective conveyance unit CC2
performthe board distributing operation 5 as described above, the boards 2
can be distributed to the first nounting | ane JB and the second nounting

| anes Jb of the nounting apparatus grougilB in a well-bal anged nmanne n
the case where the aforenentioned distributing operation :@ ﬁ%l?mﬁ'@f'?%%md,

for exanple, if the board is conveyed 10 only to the |lane fromwhich the
"board demand signal”™ has conme in advance, then the boards 2 are to be

one-si dedl Mo#@éfﬁ%daﬁ@“@ﬁgh%é hgevope of ot herkikst napunyi agdaagedl Brand
t he second nounting | ane Jb, consequently loosing |ine balance. 15 It is

al so acceptgbl ert o5t NpULLBG,POaEds upk 9adi ng-st opcsi-gaabohavayd the lane to
the control section of the Second connective conveyance unit CC2 while the

procedur al ,6bangsy f bcioand ARl changerskhandeplon sharst af the che

conponents 1 n short supply and so on 20 are perforned in either the first

mount i ng Igglg? \(Jjgggédr% h%h%ecgggrgmrﬂgljgg[%{]ileﬁe alki$Q asct of prement dihg+board

from bei ng un romthe seco i ve conveyance unit- CC2 toward

the |gne §£Ee%€§\(é’gg8ﬁﬁ§{;5‘%c8hgﬁg§ id;séc:lb,‘ai 294 P&Lf of MEds apdopenirndao

check™of the ou oar mand signal” fromthe | ane where the

Procedur ) SHRTSE eyl R AR ] T P R 205 P poar
conveying device CC is the second connective conveyance unit
CC2). It is noted that in the conveying and turning device
1101, the contraction rails 1121 are arranged at the
10 conveyance positions li22 during locading and unloading of
the circuit board 2.

In compliance.with a board demand signal derived
from a succeeding-step unit, for example, from the
uppermest-stream side compenent mounting apparatus Al among

15 the upstream-side Jnounting' 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 in 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 convéying and turning device 1101 is moved

along the orthogonal direction 5Y by the second moving unit

25 301 as described above, and thereafter unloads the circuit



function of the third connective conveyance unit CC3 will be described
next. 5 As a prerequisite, if the "board unloading awaiting signal" cones
fromthe conveyance | anes of the unloader UB3 of the first nounting | ane JB
of the component nounting apparatus Blll that is adjacent to the third
connective conveyance unit CC3 and | ocateggon the domnnnsgéig 6trea2b§§de
of the mounting apparatus group B, the |oader Ub3 of the RAUFY g

| ane Jb of the conmponent nounting apparatus Blll and the sixth bypass
conveyance path BP6 of the second bypass | ane BPB, the nounted board 2d of

the conveygpeed ane thal bas-ouLput ted t e * boar ¢;ugkoagh 16: 1848} 110

signal"” is sent. Therefor according to the oard unl oadi ng a I ng
et or med, CEAISRE nERREBA"boat i 28 TECEontaped 15 he VeI aw GouTEe B0s.
(he second FRURET R AORMSTh i2s “Sht Bt S iith T BSare BILers (5T e Thoar
36 and  hoTEEEANR ABUntTnbT ane: 5. DIRE UMY U R e P anal -
22 Fobr uary 2008 PO tneL Boar GRPBARES pOST (PO B T RE G BT T
Boar 4 unl Gadi TRF AGBLFRnG AFSRHITE ARG BEPNTT e Ene bhar & EorveARte i s
Ot put 1 od PPBREL Re 30lima=REdnEPnG A ane Fa SERYARES 207 ST ot 80 i n
the third connective conveyance unit CC3 and thereafter |oaded into the

refl ow devicG& §641°9heehbat d°Utstributing operation in consideration 10 of
the |line balance of the nounting apparatus group A and the mopuntin
appar at us group B wi FPeBe d&cripeemerkt Ofn i??%ﬁeYbnghénﬁuﬁﬂgﬁgﬁﬁm
rule of the board distribution function of the connective conveyance units

cC. tPrst 6fvate, 1iAlt BeORPr $hecorirdegrre lciveraner PY i (thecE 94t ed onl_

t he upper nost -stream si de of the nounting apparatus group A, unless board
di stri buti BAVEBIpartidr mBBlby lasprABPLRe SRt et TRVRIAAT ofTOF tH first

nounting | ane JA and the second nmounting |ane Ja of the o
first conveyor position 11-1 to the second conveycor position

11-2 {corresponding tc a position located along a bypass
lane arranged above or below the first bypass lane BPA in
15 the case where the board conveyinﬁ device CC is the first
connective conveyance unit CCl, to a position located alecng
a bypass lane arranged above or belcw the second bypass lane
BPB in the case where the bcard conveying deviqe CC is the
second connective convevance 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 1s the third
connective conveyance unit CC3) that allows the conveyihg
and turning device 1101 to face the second board-conveying

25 conveyor portion 22, the first moving unit 1201 is operated



mounting apparatus group A and the first nounting | ane JA 20 and the second

nmounti ng |
el ectronic

ane Ja of the nounting apparatus group B, the |ine balance of the

conponent mount ed board production line is worsened and the

productivity cannot be inproved. Therefore, it is required to performthe

ng operation according to several 25 rules of ogzeé Ftpb?ur%@rgﬂﬁé' ce.

distributi
| 55 22 Feb

ruary 2005 The rul e of operation practice of th

tive

conveyance unit CCl is as follows. Wien the "board demand signal" cones

fromthe |
t he second
upper nost -
bypass con
connective

oader LAl of the first nounting | ane JA and the | oader Lal 5

of

snggw%&génﬁegﬁhef J.te%.ln%“&ﬂ&@@@ag%ﬁtﬁhgggggg%@ncﬂéwe

Stream si 0 € nounti ng appar at us group e first

it BP1.of i | P '
SRR s bt BorCdoass ke bRy a. T Wi Tim drrier & ¥hoar o

d d si | s” h Lnme, .t he.board ed. di
he. dot or PAEATGRREr Tof BRFBPTTy. TINE Cbar t Wenhil ol Gudlo | 2ok od
first ti j t [ f i 5

Spans PRFOREr CUEN Cho Beat 0t 152 nl BT SR FOLAL of

whil e the
board conv
the férst
on the upp

board exi sPEeER BBEnPPREL GRASEVERF GEVERE S&cdid Th5u

conponent

mounti ng apPRVEYERcyr BUpEACRhd TRe 2YPRSFE 1R

side of th

10

15

20

25

ane,Z JA of the_conponent, nounti

ng to

BPADEEO8 SR AR dRIBRS L He® nOUHILT 1Ry Bpbr AR Bbu AShd A

Y-tabl e TA1 | ocated on 20 the downstream side of the H&gﬁg; or when _no
i I

nmount i ng apparatus Al ‘| ocated on the uppernoststream side o
proceinelienta il ethc
e | oader, the

bypass lane BPB in the case where the board conveying device
CC is the second connective conveyance unit CCZ, and fo a
position loca;ed alpng‘one ;ohveyance lane dirécted 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 dévice 1101 to face the
fourth board-conveying conveyor portion 24, it is enough to
operate only the second meving 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
conveyor position 12-2 (corresponding to a position located
zlong the second mounting lane Ja in the case where the
becard conveying device CC is the first connective conveyance
unit CClL, and to Va position located along the second
mounting lane Jb in the case where the becard conveying

device CC is the second connective conveyance unit CC2), the

EHESE6F t he

t he
m



25 "Y-table and | oader with no board signal” is outputted from 155 22
February 2005 the control unit 1000Al of the conponent nounting apparatus
Al to the first connective conveyance unit CCl | ocated on the upstream side
of the | oaders LAl and Lal. Wen the "Y-table and | oader with no board 5
signal" conmes to the first connection ug} adi ng section meani n

state in which the production is stoppe or the reason t F?W@386g8@ﬁent
mounti ng apparatus Al is awaiting the |oading of a board, the board is sent
to the Iane that is outputting the "Y-table and | oader with no board

si gnal " ior to the " rd denand_ sj gnal " ch

eX|gst s onl §8Fﬂl?ﬂe8?‘6h‘d%r££€,&15 a?%e{%ifeé’gl]'hsel V]\{“ 3}1%1 og}g{er V\Aé%ﬁl
board signal” . is alspo o utt.ed from first SS Ian P, h S,
when no go@?ﬁl%§|s¥%lﬁn h ‘tthe °P54& F%LBlst E%%@ Ei&in |nt(j1 ane
JB of the conponent nountin ar at us Bl cat d on he St-Stream
side of the® %h%?%gdﬁﬁbﬁ?agagp 65£§t10 gheth 853#2 HHE of

the first b | BPA and the Y-table TB te th
Side of thet| baBeF LBF Hhehp A ol Bt £9 ﬁhfS%% L?l%eapﬁaa@u bPEof t he

second nmounting | ane Jb_of the conponent nDuntln ap tu | ocat ed on
the up pernﬁ%t%gﬁéﬁh@%td§°6fe¥$@P?&Rﬁn959 éﬁ%&%l %ﬁiﬂ%@ﬁa%ﬁ bl e

Tbl | ocated on the downstream si de of the oader the "Y-tabl e d | .oader
with no boSeP@veyymal "deElwsut poit edtRe oM 3E t KODESACTSRIU nPPl*io df the

conponent nountin g appar at us 157 22 February 2005
operated before the start of the tirning operation so that

the contraction rails 1121 are placed in. the bending
position 1123.

10 In this way, while the conveying and' turning_
device 1101 is being moved aleong 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 cohcurrently performed, by which the
conveyance process time can be shortened as compared with
the conventional case.

According td the béard'conveyiﬁg device CC of this
embodiment, as described above, by virtue 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 orthogonal direction
8Y and the direction 124 around the axis. Also, even in the

25 case where a plurality of lines of conveyance paths are



Bl to the second connective conveyance unit CC2 |ocated on the upstream
side of the |loaders LBl and Lbl. The second connective conveyance unit CC2
that has received the signal outputs the signal to the first bypass | ane
BPA of the 5 nounting apparatus group A. The first bypass |ane BPA of the
nounting apparatus group A outputs the " abl e and | oader, w-t,h n d
signal"” to the first connective conveyanlc\é_e2t unit CCl. Wen %ebryg&%ﬁ@éand
| oader with no board 10 signal" conmes fromthe first bypass |ane BPA to the
first connection unloading section CCl, nmeaning a state in which the
production_is_stopped far. the reason that th o] ing.a at us
PERGIRRE | B0 OF B hoar, SERY Begrd tie. S, CPHPky2%s7 R

Bl is awali e "board 1s sent
bypass | ane BPA th i.s 15 putting.the "Y-table and | r with board
si gnal " pri%Ban‘Bgt Wt?c?arhf@%’rraﬁ%“esighﬁ’t mv&ﬁlgrre%wgt tﬁgg %nog\%&oar %exi sts
only in the loaders LAl and Lal..  Fig. 11 shows.a flowhart of the concrete
di stributi ﬁ@CBBgr gf)ivbﬁgofmtllrre%‘follr’stlgfco}ﬁ?l%@f‘?@el%‘Bﬁ\%%ﬂ%%EFZO_tﬁnicto It
is determined in step S1 wh tEer or not a conveyance operation cq nd is
on. That | 588} (CHE Ui SFOER erni Hod PRAT (FRPRAHMEFANCE- BRSPALPomSalt be
performed. Only when the conveyance operation can be_ perforned, t 5
progr am f | Bhtpr ceRese Bl et e 1 P e ut eF”clH"i‘?rol ﬁ(’?ﬁ ﬁ&%f%ez%@ébr uary
2005 board conveyance operation. Wen the conveyance o%erati co nd is
not on, nmehRENEORRLEHECIeheCHD A llr%’fﬁf??dlf@r?epé%/i%‘ﬁ B\ HRE B S SRfect i ve
conveyance unit_ CC is stopped at the end. The conveyance operation conmand
is 5 not oAn@RehlaBEoRriSHATE oPft et oRATcht CRBURYLRE apPRatSE ustd s Bt opped
for some reasons of, for example, conponent feed to the conponent feeding
uni t and naemeshkahpkbe. redueeitps waverscheidborbenennventdoneteFAtRation is
made in order to prevent the board from being | oaded. 10 Next, it is
determned in step SPuwhReher the nprovhetenj £ &EbAveAnke GCBRIE G0 ch
the "Y-table and | oader with no board signal" is on. Mre specifically, it
i s déPer ni pedtwhdlhen Ghenctomveying taisl etamindadrvics t hlho Bo&ed sSitgnal
has come fromany one of the first 15 nounting |lane JA and the second
mount i ng | roesJalef to heedooat thy appacaipyogredpin bhe thsnipgsoibypass
| ane BPA. When there is a conveyance route of which the "Y table and | oader
with no bohotldsngnatd ¢eneeving stean c$2 1ltlhe Bdrsdsoate ibuhesy ¢ ispaseep S3
to all the conveyance 20 routes that conformto the conditions of step 2.
Subsequent kyyitde gir oghambddaowt rebuvegite steep del. aFhatelils, ashebot féee is a
conveyance route of which the "Y-table and | oader with no board signal"” is
on, the boprdsentpoconfeyiatt drfealdncichewiitnveyhrce deolitces t hafacentotm t o
t he conditions

15 the conveying and turning device 1101 as well.

Further, by operating the conveying and turning
device 1101, the first moving unit 1201 and the second
moving unit 301 either sequentially or seguentially and
simultaneously, it alsc becomes implementable to 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 circuit board 2 for a direction
change. Therefore; the conveyance process time can be
shortened as compared with  the _conventional case.

25 Furthermore, it 1s also pocssible to simultaneocusly perform



25 according to the order of priority, and the processes of 159 22
February 2005 step SI and step S2 are executed again after the end of
conveyance. \Wen there is no conveyance route of which the "Y-table and

| oader with no board signal” is onin step 52, 5 it is determned in step
S4 whether or not there is a conveyance jaute of which the," board d d
signal” is on. That is, when the "Y-table and | oader Wtha‘?op%yéf?ﬂ/g@al "
is not outputted, search of the conveyance route of which the "board denand
signal” is on is executed. More 10 specifically, it is determ ned whet her
or not the,. “boar i coure fro KIY%%& dhe ferst,
nount i ng Iane 3 dﬂ“? ggggé:%n%km%%?l ng IB%% ?gﬁof n%lng appar at Ss
group A an

first b I t t f
o oh the PBBaTd HERGRE 5 BrGARIE eh%*%é‘%#%&iﬁ%%%@%%ﬁ?ﬁi tin%”see‘s
SI. Wien th t f
on in g'? epcéé‘,e’ei’i%gcgﬁavgﬁﬁgggggo evgtc%atl colrif tE}lPe 9‘9%@ gggglgg flélﬂgqo step
4 i [ t S5 t f 2
VEM Next . EE o TboaF APY Ban eed Tk Mk oo yAREES odPB oF Phe R gnger
or der of pri orléy in ste ég 6’2) d th conﬁg%/ancalr oute_information of the

rout et o WRAPERREhBOBLEF d bege Bt E§H PSR RsiTdE THE
menory 25 MEM 160 22 February2005 Next et erm ne

whet her orFlb?“?h‘éauc’:olPﬁ/e%/kéf?*}'r}?‘ée % ST 8’& ﬁggt EPBY SR l?flgz Cgse
Sisremaining in the menpry When_ t he conveyance. rout ei nf or

regi stered in step SFFEtlh%]Em‘P%ﬁ’ml ﬁﬂﬁBoPﬁFhé@ﬁechﬁ/EﬁPnYﬁnggo é(r’nclel ow
returns to step When it is determned in step . S7 thatth onye ance route
i nf or mat i oRCr é@i s*%ké? eBPPYe sHRFCBHRIRNETRPAGTFAT t hé rF‘ecﬁ‘b]rRPq\é % E‘

determ ned in stepS58whether or not there is a conveyance route of V\:hl ch
t he" Y- 10t aBPRVaYtRy ogd6r WHH- b Bedigesilghl" ¥R of Wfen FRBIRI | $gt

conveyance route of which the"Y-table and | oader with no board signal " is
on i h0st ep$BY1 hendoehrelss eranc arvElEl Wit S &t & salalsche [dGidEyancer out es
of which the "Y-table and | oader with no boardi5signal" is_on, and the

conveyancempbgt &l né omericoncet ¥ ebedr deydneeyeiitPResht &5 Hho Wi £ h tRRe
boards have beenconveyed is del eted frominside the menory
MEM Subsequehdiyg &hd mroogearinl ode¥etar sl t @ngt dges7r Waén QAHEEESES o
conveyance route of whichthe20"Y-table and | oader with no board si gnal "is
on in stepﬁmthéBQrongfEEw&péeurlﬁts Rt epeIBENEXE , deHéCs e G6ivg PPed
connective conveyance unitCC2l ocated on the downstream side of the nounting
appar at usgwbtp Anly tequhokditg aentogdnvhpinpudeeticboildsradsphedyedd in
the first and second nounting | anes JA andJa
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 tc and from an X-Y table
movable in ¥X- and Y-directions perpendicular to each other.
20 Thus, with the adopticon of such a board conveying device
equipped with the rail contracting unit 131 for the loader
and the unloader, the rail length in the conveyor rail
portions 112 <can Dbe reduced by operating the rail

contracting unit 131 for the movement of the X-Y table in

25 the ¥X- and Y-directions, so that interference with the X-Y



151 22 February 2005 of the mounting apparatus group A toward the second
bypass | ane BPB of the nounting apparatus group B and distribute the

unnmount ed boards 2c that have passed through the first bypass | ane BPA of
t he nounting apparatus group Ainto the 5 first and second nmounting | anes

JB and Jb of the nounting apparatus group4B. Wen the unl Lng of
first nmounting |lane JA and the second nounting | ane Ja ofq?ﬂgeﬁﬁﬁ“¥%ﬂg5

apparatus group Ais not performed for a long tinme, the nounted boards 2d
cannot be unl oaded, and the 10 production of the mounting apparatus group A

stops. . |f:Le. uRIQUL L B03Lla2C 1o diting ORHEd ridtap1dieranyal iy apparal us
group B for - a ?ong tine, the production of the nounting apparatus group B

stops whil g it t poayrd. Therefore, the second connective conveyance
unit CC2 igéﬁﬁgféﬁgﬁéé%ﬁio performthe board unl oading fromthe nounting

apparatus group A‘anf%}@ﬁéfﬁgég Lpading gntQ ﬂg§gﬁéggbém@@fggu%hgroup B

. . . I
i n consideration of e Si ion I n which the unti ng apparatus groups A

s avaiting the gounted board 24.a0d the Situat Lok Whieh bha ugsaunt ed

20 board 2 _ e founti ng apparatus group B. The rule of
POl T o, | THES ScBBRALEBNEE] ve Cbr e el ot £ (o3 ter oS sel Bt fog

he. " boar d-HEHERE STTEal S <6 4 e HISRY 2008 ke (™ BOard e G8di ng.
The. conveyBHEE f9Li - Hb B cHEngat tarkd ad Ao By e B SOLas 5 haq T her e
Component. Hot " abpdr SUGEIEE I5I3FEd ot (HE USHE! ot “3ch oaf SP95%1 the
nounting apparatus group B or when there is_no anrd.in t he 59§der Lbl of

t he secondiFotif i iyt F s Shh 7 QQR?Qﬁiﬁﬁoﬁ nESm3tRtEng™ Fig.

10 As describeé. in detail above, according to the
board conveying device of. the present invention, which
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, sc¢ that the space involved in

25 the turning of the holding and conveying device can be



10 apparatus Bl |ocated on the uppernost-stream side of the nounting
apparatus group B, the "board demand signal" is outputted fromthe control
unit 1000BI of the conmponent nounting apparatus Bl to the second connective
conveyance unit CC2 | ocated on the upstream side of the |oaders LBl1 15 and
Lbl . Further, when no board exists in bath the | oader LB1 the fi
nmounting | ane JB of the conponent mounting apparatus Bl I&ﬁ%%@@“@ﬁ’éﬁé5
upper nost - stream si de of the nounting apparatus group B and the Y-table TB1
| ocated on 20 the downstream side of the |oader or when no board exists in

both the lP@cﬂ%etA‘.bl Ofl’féﬁ_ﬁfo(}%c,onghgg‘i’ﬁét'&lla%ﬁ%n] bsi9dcd hercormponemtard

nount i ng apparatus Bl Tocat on t upper nost stream si de of the nounting

appar at us gg%%fgg#&ecew ahle T locpied oréét h%oglg\é@ggr eagmsi denaf the

| oader, the e ‘and | oader with no board signal” is outputted from
163 22 February 2005 the control unit 1000BlI of the conponent nounting
appar at us %ﬁnY%%qﬁﬁ?%ﬁﬂﬁﬁﬁf'connective conveyance unit CC2 |ocated on the

upstream side of the,|oaders_.L angl ) I Xi i oth the
unl oader UA3 of 5'th%i??’r s"fl%ﬁ%t‘el %%Sgnemo\]\é}q%f t%ep%r%%ﬁgn %ﬁ%%teigﬁg
apparatus Alll | ocated on the downnopst-stream sj t nt{sg

appar at us PFouFPETEd Fhe® -t%‘bﬁ”érﬁ%lq ca%%d %kg?ﬁgiupgﬁig% sC%f'getgfe t he
mount i ng | GRS LITAD. (R TOorEht TRBURET haCHBAr A (RS AT U1 B6at Sdcon ¢ he
downnost - stream si de of the nounting a ratus group.A_and.th - e Ta3
| ocat ed orPRHE AL r@ nW@Vaﬁgoggﬁhé%Jﬁﬁggﬂg??a% elnbéng%%ﬁF§§§¥ﬁga§ﬁaiting

production stop signal"” js outputted fromthe control it 1000AI Ll _of the
Component G UG rigRApRar BREESRFFT FHRIhESSEROR confBerF o8  Bonsesh

cbnveyance

in the case where a plurality of conveyance paths for

10 conveying circﬁit boards are disposed at different posit%on;
along the 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 1s fulfilled, - the “circuit-board conveyance

15 process time can be reduced as compared Wwith the
conventional case.

Furthermore, with the second moving unit provided,
it becomes implementable to perform the turning operation of
the c¢ircuit board and the moving operation in the

20 thickneéswise 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 arrangedr at
different positions along the circuit-board thicknesswise

25 direction, the conveying and turning device can be disposed



unit CC2 |1 OCated On .the dO4”.rnst'reams7. de O t}!le p_n_1 CaClo_rg UA3
and Ua3. This neans a state in which the production is stopped in the
conponent nounting apparatus Alll since the board unloading is not
performed. 20 When the board exists in the unl oader UA3 of the first
mounting | ane JA of the conponent nountijpg apparatus Alll ted o e
downnost - stream si de of the nounting apparatus group A or %Eﬁb%’ﬁ'@/ ggg&d
exists in the unl oader Ua3 of the second nounting | ane Ja of the conponent
mounting 25 apparatus Alll |ocated on the downnost-stream side of the 164
22 February_20Q05. nountin arat raup 8veboakd Wwakaadi ngnawai ting
signal " is¥8u8gufﬁ e O%%S%P?ﬁ(g Jé%n?rggﬁ %gl FﬁfoggAlvFP of tﬁe conponent
nmounting apparatus Alll tg_the second biLye conveyance Ynid-de2qg

| ocat ed onggh edovﬁ%atcreeamsg%ggof the g?lg%éligalgéfs LA3” and La3. The second
connective conveyance unit . det er m pes ,ch.c apge J;eut e@f the
routes (4) C?ﬂ}"ﬁﬂéﬂc? 74 Tl o) e = P ?%% %%a?éa}l}é@?oggeegﬁﬁééggd i

consi deration of the lboard demand signal” and the "Y-table 10 and | oader
with no boSPRVERGHARaL f$H7Tt he nounting apparatus group B and the "board
unl oadi ng awai ti ng si

nal " and the %board_unl oadi nhg. awaiti pr. i.on
stop Signal" fromt hggﬁﬁa{}ﬁ’fm%@eappﬁ?‘%‘f%s 5ﬁ8upcﬂpvg¥lfl tgg‘%e r;cgltqglg Chat
t he board conveyance is 15 performed with priorit iven t.o the.co ance
route fronf@Kieh- t hae" M ¥Sh I gGmy I%&r@zfﬁ?%&%@ T&Vand '”%é(r%fdg\f[r%g

"board unl oadi ng awai ti ng production stop signal" .are .outputted. Wien the

si gnal s arErﬁPj{L‘gﬁ@té‘a ?r%ﬁ%tord%‘ée'coﬁﬂfe%ﬁg@ﬁgﬁtl@?, R g’;&ir &%e |
conveyance is perforned 20 according to the determ ned order, of. priority.
Further, WAEATEhEPRVAYERPHIMHCS PIUET HEITRIRE 'n@rtb &P B PLESardd™t A4 can
be stocked in the second bypass |ane BPB inside the second b ss. | ane BPB,
i .e., the FenFeRtigRdlgicaist WBFSasEeshveyBRER A s WV%CK%) ugtl* 28 BP6

of the second bypass |ane BPB, the "board denand 155 22 Februa£y %005
10 plurality of_ devi;esi .Also, with the provision © the

control unit for performing the operation control of the
conveying and turning device, the first moving unit and the
second moving unit, it becomes achievable to implement the
distributive conveyance of circuit boards for a.plurality 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 compbnent—mounted board
production line of the component mounting system of the

20 second embodiment.

As shown in Fig. 19, the contrpl unit 1000A of
the mounting apparatus group A, the control unit 1000B of
the mounting appératus group B, the first connective
conveyance unit CCl, the second connective conveyance unit

25 CC2, the third connective conveyance unit CC3, the first



signal"” is outputted fromthe fourth through sixth bypass conveyance units
BP4 t hrough BP6 of the second bypass | ane BPB. Moreover, when there is a
board in the board 5 unl oadi ng standby position of the third bypass

unl oadi ng section BP3 of the first bypass | ane BPA, the "board unl oadi ng

awai ting signal" is outputted fromthe figst bypass |ane Fi q. hows
a flowhart of the concrete 10 distributing operation of %%@g%iﬁoé

connective conveyance unit CC2. It is determned in step S11 whether or not
t he conveyance operation conmand is on. That is, it is first determ ned

whether of gt JLhe \capveyaace .ager aki.on gaynde L9oeif onaed Gy when the

conveyance eration may be perforned, the programflow proceeds to step
512 to per%g&gg%@gdfgglg%ﬁgg board conveyance operation. Wen the
conveyance operatiron ¢command i s not on, neaning an end, the board | oading

operation by the secgn npect i nve 20 it i : t th
egd.'TLe co%veyance @BgFégﬁgh cgéﬁggg ys%ﬁgiﬁ%n dﬁgh J%%gdlﬁggﬁgﬂb Eﬁe ©
conpo t ti t. i t d f . , | e,
component FeiRopBl R ARALRL R | RopERRRaEeho o SRl AR PSRl P IR ¢
case, .t he above-gentioned 25 determ hati I S. nade | t t th
board5frongr°¥§6ggzpkﬁﬁ?hé?§¥g@b ‘%e?ﬁ%l?@%%%h&gigxkgmgéggétdeO@%%ﬁ%’d ine
step S12 whet her  or not tgﬁre i's %.convexancg route of which the "Y-table
and | oader SRPER>FBSBEaPE SPGNBPENGEREHEPPERAFESalaPEFng 5PEFSduStFET Yst op
signal"™ is . on and the "hoard denmand sjgnal” and the "b d | oadi
a:A/gitinglst@naﬁ“m aF@eboghrBE.‘%%ﬂQF%%é fFE&ng?nF% igggétéﬂﬂbgggb%%éther

or not the "Ytable and | pader with no board signal" and the."b%%rd d%hand
signal " haVBPROHetPr B8R ahleoRBCBECt RENPEFEE VRoGREVRYanCce Unit CC2 an

powér supply to the third connective conveyance unit CC3
10 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 contrel unit
1000A of the mounting apparatus group A and the control

15 unit 1000B of the mounting apparatus group B to the first
connective convevance unit CCl, the second connective
conveyance unit CC2 ‘and the third connective conveyance
unit CC3. In each mouﬁting apparatus grcoup, the width
adjustment in the loader L, the Y-takle T, the unloader U

20 and the bypass conveyance path BP can be automatically
performed according to the infermation from the control
unit.

Moreover, ' according to  the aforementidned
constitution, the first connective conveyahce unit CCl c¢an

25 drive the first and second bypass conveyance units BPL and



10 lane JB and the second nounting | ane Jb of the nounting apparatus group
B and the second bypass | ane BPB and whether or not the "board awaiting

production stop signal" and the "board unl oading awaiting signal" have cone
fromany one of the first nounting | ane JA and the second 15 nounting | ane

Ja of the nounting apparatus group A anticghe first bypass BPA. n
there is a conveyance route of which the "Ytable and |oadé#ﬁ%§WH3962@@§rd

signal"” or the "board waiting production stop signal” is on and the "board
demand 20 signal™ and the "board unl oading awaiting signal™ are both on in

step S12, dgie hpardsrarie ienveredd ndeteptdda t onddtmbheononteyanceheout es
that conformtothe conditions of step 12 according to the predeterm ned

order of priority,ssSubseguestl Yon t REeProgneR féo kalder Nt t aiet epostd. 25
When therei's no conveyance route of which the "Y 16'7 22 February 2005

tabl e and (}%Pé;?a&éé hgﬂ&?eég%ﬁ,sic&nal tofr dbenpioar ehuaifiing pr eduction
a |

stop sign on and the "board demand signal"” and the "board unl oadi ng

avai ting si 0P, : st oipg , defrer meRp R sheptsad
ééﬁf%%}?%g?gﬁggs th@eggﬁEesﬁgltb BPS

whet her or no IS a conveyance route of which the "board demand

s onag | Oeddifonhfar foURLoad! NG MRl Shinahd TATON1obbteaspac! theal 1y,

i s~ deterimine r oard demand signal" has cone from any

one of the firstoggggg£3 Ig$§?%ES£HﬁItQ@%iggggg?gpggﬁingia@neogb ehet he 10

nDunEing éﬁﬁﬁ?ﬁ us- group B he secon ane BPB and whether or not
i o SR BT ATl RSy Coges Lspmaph. oace bty )
o "whi oh THESEHH CoOERENA- o1 BRAL S 188 HL bEac A nEoaT NG Sun r an el gnal ©
oute of HLER (REL" BOr BSGeriad Ehorar: THrS L RE heard AT ondt ng SuAt ng
10 bypass conveyance units BPl and BP2. As one example, 1n
the seéond eﬁbodimént; the first connective conveyance unit
CCl obtains the board detection information indirectly via
the first, second and third bypass conveyance units BPI,
BP2 and BP3, not directly from the sécond connective
15 conveyance unit CC2Z,. However, the board detection.
information may be obtained directly from the second
connective conveyance unit CCZ.
ﬁoreover, with the aforementioned constitution,
the second connective conveyance unit CC2Z can drive the
20 third and fourth bypass conveyance units BP3 and BP4 by
obtaining becard detection information from the apparatuses
1ocated on the downstream side. of the board conveyance
direction, or, fof example, the fourth, fifth and sixth

bypass conveyance units BP4, BPS5 and BP6 and the component

25 mounting apparatuses BI and BII locatec on the uppermost-




20 signal"™ is on in step 514, the conveyance route that conforns 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 routeq o which the S ég Feb y
2005 board has been conveyed is del et ed J¥rom i nsi de the rré%o'? "Hﬁmé(ll’@é(t,

it is determned in step S17 whether or not the conveyance route
information registered in step 14 is 5 remaining in the menory MEM Wen

t he conveyance route.infornmatjon registered in p 14 i ot r .aing in
t he menory® Tt helPF ogP R f#%ﬁ/rggﬁPﬁgr?gmst3%8§119%thﬁgthgoggﬁﬁg'ance

route information registered. in step,14 i s _remaining i,n t&g ry M it
i s deternm HRRPIDETRH SFePB1e wiet e%hc?r r‘?&patr%%%sg &6 ya%e rt%{t%te of
which the "Y-table and quger wi th no, board siﬂnal".or %he "board %nanding
awai ting prRYLEEFBNSLAEp 3T ghaf" B8 LS. COREBRY -HET e & 5 “¢6MVeyRhte “Fdut e of
which the "Ytable and | oader with no board signal" or.th%%;goard 1%
unl oadi ng BB+ Rg prvtiuctiict sPEPasFgnaPRVREEBA%I ki ep BAB, AHE B4 ds
are conveyed in step S19 to all the conve¥$nce rout es trat co fornk o the
condi Bi onsCHIPRR P 1BOURRANE hBPREAFEVEREe Aloutdd bt hat PoAtBF PRe “B6ar d
conveyance routes to which the boards have been conveyed iis 20 del eted from
i nsi de t helPRPERYS VEM r Sebseqilént | §0dt hBLBr ofPYRSEEBA™Y efbfiRs €F stéF S17.
When there is no conveyance route of which the "Y-tabl e and | oader with no
boar d sigﬂﬁ@untgngh@ppgﬁgﬁgs group A or outputting a drive signal and
electric power to the third bypass conveyance unit BP3 and
the fourth bypass conveyance unit BP4 for the driving of
10 the third bypass conveyance unit BP3 and the fourth bypass
conveyance unit BP4.
Moreover, with the aforementioned constitution,
the third connective conveyance unit C€C3 obtains board
detecticn information from the fourth through sixth bypass
15 conveyance units BP4 through BP§, the component mounting
apparatus AIII located on the downmost-stream side of the
mounting apparatus 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
20 B.
Therefore, if, for example, the operations of all
or part of the component mounting apparatuses of the
mounting apparatus group A all or part of the component

mounting apparatuses of the mounting apparatus group B are

25 stopped, the bypass conveyance unit BP relevant to the



unl oadi ng awai ti ng production stop signal” is on in step 25 S18, the
programflow returns to step S16. 169 22 February 2005 Next, the rule of
operation practice of the third connective conveyance unit CC3 is as
foll ows. Sel ection between the conveyance routes (8), (9) and (10) is

perfornmed according to the "board unl oadigig 5 awai ting si E fron?bgs
unl oader UB3 of the first nounting |ane JB of the nDuntingﬂg 9 oup

B, the unl oader Ub3 of the second nounting |ane Jb of the conponent
mounting apparatus BlIl and the conveyance | ane of the sixth bypass

onveyancedP%QnBPgor%Iieé %ée%%’ﬁ%e#%rgy&agﬁ ilcangcBRByn angls t Qg_»lrm{\t@q, boar d

2d is conveyed. ena plurality o oard unloadi ng awai ting signals" are

outputted thglgoaﬁﬁhcogygggnounﬁé@gﬁﬁf:eggv%ggﬂggi2%199 tﬁq_d@fe&%bned

order of priori oar tp om't seco nounting | ane 15 Jb

f th t t d I f t third
connect Fﬁﬁ”@%ﬁﬁsiiﬁﬁé%&‘é. Vs NPT et P 0Sa2d (Ao %ﬁ% i

d 904, d t b th d t
mount i ng. | GRESBEOF St RO BNt Uhb NI 20" SpbaatiRe Bl 1 | TACHed Son the

downnpst - st ream si de of the_nou t|n arat us _grou e table TB3
Ioca?gd on” %ﬁ FrSEFE 'g?dgh%f %I 'g% S OFRNER t rgoar%g 5§Fs?%§n bot h

t he unl oader Ub3 of the second ntln . ane f the conpen ting
appar at us B?gPrFoEatEBeoﬁt?ﬂeoﬁngﬁﬁngf Z80gt P aﬁﬁ%.&%mBP %ﬁg %@&ﬁgﬂgg
apparatus group B and the.Y

apparatus. :

The control unit 1000A of the mounting'apparatus
group A 1is connected to a control unit 1G00AI of the
10 component mognting apparatps AI, a control unit 1000AII of
the mounting apparatus group AII and a control unit
1000RIII of the mcunting apparatus group ATII. Morecver,
the control unit 1000B of the mounting apparatus group B is
connected to a control unit 1000BI o¢f the component
15 mounting apparatus BI, a control wunit 1000BII of the
mounting apparatus group BII and a contrecl unit 1000BIII of

the mounting apparatus group BIII.
The control unit c¢f each component mounting
apparatus has a relation of connection to the drive devices
20 and sensors as shown in Fig. 5 and contrels the component
mounting operations described in connection with, for
example, the first embodiment. It is to be noted that the
loaders 1A and 113 correspond to the loader L [(LAl, LAZ,
.23, Lal, La2?, La3, LBi, 1B2, LB3, Lbl, LbZ, Lb3), the

25 placement conveyance units 1B and 11B correspond to the Y-



22 February 2005 table Tb3 | ocated on the upstream side of the | oader, the
"board unl oadi ng awai ti ng production stop signal” is outputted fromthe
control unit 1000BII1 of the conmponent nounting apparatus Blll to the third
- connective conveyance 5 unit CC3 | ocated on the downstream si de of the
unl oaders UB3 and Ub3. This neans a statgqin which the prgg30 t|on |§
stopped in the conponent nounting apparatus Bl Il since t héZb&Pdanme8%R ng
is not performed. Further, when the boards have al ready been 10 standi ng by
t he nunber of boards that can be stocked in the second bypass | ane BPB and

there are Qggigs 7l Nohhe y 2oa§?¥1Uﬁ%ﬂpf &ng fRuNtirgg | aRe JAef the

conponent mounti ng appéra |‘ocdt e n t e domnnnst Stream si dé of

oo IR0 0! HENE T e gy

upstream s e un the seco mount i ng

| -ana ~7a d the Y-ta e.Ta | OCat.ed on t tr s o] he ader ,

t he "boardagnF855?ﬁ8°§ an%ﬁ&wﬂﬂﬁﬁ%éﬁ? q] 6%fgna |gggﬁt%3?fey hi s
neans a state i i th ed in the conmponent 20

mount i ng agﬁgraﬂﬁﬁhAﬁg? ﬁﬁge ﬁﬁ gg? Hﬁ%ggging i S not ngforned Fig. 13
shows_a flowhart of _the concrete distributin eration_of . th hi r.
connedtive conveyance® ﬁnI%l€E% QHP?CtévaetggﬁV%gancﬁ ngﬁtSZ%C%he%%er or

not the provided with a board detection sensor DCl for detecting
the presence or absence of therboard 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 board.2 ;s
detected by the board detection sensor DC1, and the board

can be conveyed when the board 2 is not detected.

The second connective conveyance unit CCZ2 is
provided with a bcard detection sensor DC2 for detecting

15 the presence or absence of the board 2 and a motor MC2 for
synchronously rotatively driving a pair cf conveyance belts
for board conveyance in the second connective conveyance
unit CC2. The board is being conveyed when the board é is
detected by the board detection senscor DCZ, and the Dboard

20 can be.conveyed when the board 2 is not detected.

The third connective conveyance unit CC3 1is
provided with a board detection sensor DC3 for detecting
the presence cr absence of the board 2 and a motor MC3 for
synchronously rotatively driving a pair of conveyance belts

25 for board conveyance in the third connective conveyance



| 71 22 February 2005 conveyance operation command is on. That is, it is
first determ ned whether or not the conveyance operation may be perforned.
Only when the conveyance operation may be performed, the programfl ow
proceeds to step S22 to perform5 the foll owi ng board conveyance operati on.

When t he conveyance operati on conmand i g3p0t on, neaning d h ard
| oadi ng operation by the third connective conveyance unit%%agawyabfgggid at

the end. The conveyance operation command is not on when the driving of the
conponent 10 nounting apparatus is stopped for sone reasons of, for

exanpl e, coupenept feqddt &N camanent JGaelfgi Udhén apde MBoAEENANGE. | N

such a case, the above-nentioned determnation is nmade in order to prevent

the board §rombeing,| aaded,o 18 Next octlohs sdRLerMidtel | st e SERauaet her

or not there Is a conveyance route o ich the "board unloadi ng awaiting

product i on;2h 0Be SL0NBkyeliSAls MLeosREE! 51 c8l hyy bbrbsrdgterm ned whet her

or not the oard unl 6adi ng await1ng production stop signal" has come from

the first 20 mounting,Lang 18 ofy e coPRIRANt DU | 16, ADPALAL UsBLl]

| ocat ed on the downnDSt-stream Si € nounting apparatus group B or

h | I b . of ' I
| ocat 80 orPLhe BBANABRL CEvr AR isi ol G e ot T e Spolval as oraup° or
th d 25 b | . .BPB 72, 22 Feb 00 [
Pveyance®t ouPECOR A OF- ChePoBBAr G Gatnge IATEEnd BR6ULt o “EFop

conveyance®Touf Png pr ion-sto
signal” is boards are conveyed in

conveyanceD$%%;gg;tﬁ%ﬁgééﬁpé? 1% RHe® ¢ondi tf oft SSPCEtzﬁsgﬁﬁésaégggé%néhfo
the predetg%éﬁéggoggdﬁgA?f ﬁgkgrgﬁg'MPA3 for synchronously rotatively
driving a pair of conveyance belts for board conveyance in
10 the first bypass_lane BPA. The bypass coﬁveyance unit BP
is in a board standby state when the board 2 is detected by
the board detection sensors DPAl, DPA2 and DPA3, and the
bypass convevyance unit BP i1s in a board awaiting state when
the board 2 is not detected. The bypass conveyance unit BP
15 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. Wﬁen the third bypass conveyance unit
20 BP3 is 1in the board sténdby state, a "board unlcading
awaiting signal" 1is outputted tc the second connective
conveyance unit CC2 located on the downstream side.
The foufth through sixth bypass conveyance units

BP4, BP5 and BP6 that constitute the second bypass lane BPB

25 are provided with board detection sensors DPBl, DPBZ and



When there is no conveyance route of which the "board unl oadi ng awai ting

production stop signal” is onin step S22, it is determned in step S24
whet her or not there is a conveyance route of which the "board unl oadi ng 10
awaiting signal” is on. That is, when the "board unl oadi ng awaiting
production stop signal™ is not outputted33search of the c n e of
whi ch the "board unloading awaiting signal”™ is on is execgggﬁggwﬁﬁ*é@ﬁére
is no conveyance route of which the "board unloading awaiting 15 signal” is

on in step S24, the programflow returns to step S21. Wen there is a

conveyanceppgit €0ef Jaltiech ithe £rwas e sheadbrg adwainidend Si gnal boasdorz in
step 524; the conveyance route that conforns to the conditions of step 24

20 is regigheredebisSuepl 92apas §AAVAYBBCEOHOWYAchrbabIBLOR At tilve 1yenor y
MEM Next, the board is conveyed to the conveyance route of the highest

order of pajt@ﬂﬁ% LN paliep oG omnd dite aMeyarse boute tphoerakicenief the
route to which the ZE board has been conveyed is deleted frominside the

memory 148, 22 EBRRURL¥%22Q03 MMz pext \ THd b Ppales ekdhhedahBestep tSBE
whet her or not the conveyance route information registered in step 24 is

exi sting ingthg gggg 2MEMs e 1 NG BANUAYANCen & OMb £ b NEQr BRI ed

registered in ste I's not existing in the nenory MEM the program fl ow

returns t t . £on e i r i eqgi ¢ in
Step 24 1 B oE BT s e PP e PRr e Red PRESfen s et her

or_not. thege,ls.a capueyance woul epof 10 Wi ehot g Jibparg, upl Ra0inGcc

awai ting producti on stop signa i's on. n there 1s no route of which the

LDoar g A SREL A RALINg 10y Gld 0oL P2 9N2IThd o add BbERFRAce! e
unit BP that has the board detection sensbr DPE by which
10 the board 2 is not detected outputs the "board demaﬁd
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 1s in the board standby state, the
15 "board unloading awaiting signal" is outputted te the third
connective convevance 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 1s connected to the loadér L,

the Y-table T, the unloader U and the memory MEM, and the

25 driving of the loader I, the Y-table T and the unloader U



When there is a conveyance route of which the 15 "board unl oadi ng awai ting

production stop signal” is on in step S28, the boards are conveyed in step
S29 to all the conveyance routes of which the "board unl oadi ng awaiti ng
production stop signal™ is on, and the conveyance route information of the

board conveyance routes to which the 20 Jmmards have been ¥e ed |
deleted frominside the nenory MEM Subsequently, the.progggn?gﬁ%wyég9%rns
to step S27. It is also possible to performa board conveyance operation
such that the electroni c conponent nounting apparatus where troubl es have

occurred atzhhe et idm 185123 ¢ehgctieni corcoronani t NoOOY | B appabaisis tafoubl e
i s bypassed 174 22 February 2005 by using the first through third

connectivetﬁgnéggaggﬁ WAkt 82651 sthraughnCeBeandrbhe MEMSt and second bypass
| anes BPA and BPB.” As descri bed above, according to the conponent 5

mounti ng syst em of t hgesacend enbods TBRby1BEcORAIA iAdbsach kynass dane BP
and each connective conveyance unit as described above in response to

the board sanygyance tequasleddoim Fach LogPeseAt TNt bBGARRAI AE US AN

each bypass [ane t he unnount ed” board can be conveyed by being 10

distr%butego'?Boztdiogthgyghcggvgg§n§9ggg?§ngggqytQgﬁgﬂ@M@y tar8fring

production éeffrciency, an e nounte can be unl oaded fromthe

ti the. Wi i ot j kel ,
opti mum conv%éggrfggi gg@b‘,feerygggﬁﬁe%ee LEWRaL N ﬁ?& P RA4CELADeGhhe 8FCkhe

al | owi ng t Re integrally 1nto one conhveyance | ane.
L e R e e
n the boaPAoaRa rng star £ Can- 63 Ploith: MR e ORPR B SelRut gy =1 °°
ol St 1o s SATRONCTL. U4 0300 BUSp LIaOLEl L POLLED HABK e
unloggl 19 guaLing lanal. (5o sagh, ol eGhLonLe, RUPORGNL L TR o
1000AIT or 10CO0AIIT or 1000BI or 1Q000BII cor 1000BIII of the
component mounting apparatus that has the loader L in the
board awaiting state outputs the "board demand signal" td
the unit or device located on the upstream side of the
15 loader 1L, or for example, the connective conveyance unit CC
cr the unloader U. When the unloader U receives the "board
demand signal" andg thé unloader U 1is making the board 2
stand by, the board 2 in the standby state is unloaded
toward the loader L. When the connective conveyance unit
20 CC receives the "beocard demand signal", a board distributing
operation described later is performed.
The Y-table T is provided with a board detection
sensor DT Ifor détecting' the presence or absence of the

board 2 and a motor MT for synchronously rotatively driving

25 a pair of convevance belts for the board conveyance of the



25 el ectroni c conponent -nounted board production |ine, by 175 22 February
2005 perform ng the board distribution also in consideration of the

"Y-table and | oader with no board signal" and the "board unl oadi ng awai ti ng
production stop signal", the optinmum board conveyance can be achi eved from

the viewpoint 5 of production efficiency.35As shown in Fig.
acceptabl e to arrange a defective board unl oadi ng section %éﬁSH“E¥5§OO5

exanple, the front side of the second connective conveyance unit CC2, and,
when a defective board is generated during the 10 conponent nounting

operation ikNtERE.CONPONEan MRWRE | DYa BRPAN ai §S Mt ddteedOuRt | Nige apfaIAl Us
group A to unload the defective board into the defective board unl oadi ng

section BDyDy LHERLHNGsLhe, Seapnd qanneqliugigonveyggceiiinid @eagdnedit angl e
of 90 degrees instead of conveying the defective 15 board to the downstream

side of tNE,8RFPNE CANSL! bYC LORMEYARCE, UdrdXe wheth ther boaibdrermde to

pass throug econd connect|ve conveyance unit CC2. is also

accept abl e Bg{lgg{lange mgart e th| réé@zgﬂgr go%@doaggmycgtg@emsonc@

for exanpl €, f ont e of 1 connective conveyance unit

and us:gﬁdpghg gg&eiE'%% ‘ﬁﬁf%@&@?rét%%cg%r&nﬁﬁ*ﬁ%&OHBQB%QEe@mﬂHf&&

opera e corrponen noun ar at us nmount | ng appar at us

el o afl §ﬁ;“#ﬁ the8oRent Ao hﬁggﬁ%gﬂgggg%@ 5B 308 Tabiar Uses
h
are not required Lo b provided viLh: Lneytr ontsi e myni Log.ual brandd he

rear-side |nvent|on can al so be applied t
5 of one.nBBREERCaM Fodnd alBFpaBECRaREtapelrl: rea e ipstner 9 arposed
the Y-table 7, -and the mounting operation is stopped.
10 Consequently, the "board unloading awaiting production sﬁop
signal”™ is outputted . tc the loader L located 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 awalting 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 100CBI or lOOOBiI 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 "hoard 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 loader L is in the bocard
awaiting state too, a "Y-table and loader with no board
signal” is outputted to the connective éonveyance unit CC

-25 located on the upstream side of the loader L.



a production line in which a conponent nounting apparatus provided with a
front-side nounting unit, a rear-side nounting unit and a bypass | ane and a
conmponent nounting apparatus conmposed of one nounting unit and a bypass

| ane 10 are mi xed, or the |ike. Mreover, the board conveyance direction
can be properly changed according to th ecifications of_the prod Lon
| i ne. The conveyance direction may be eg‘t%d?]ded not only ir?%ﬁ%b&é‘yrygﬁbéal o)
di verged partway into a 15 plurality of ways or partially reversed.

Mor eover, each bypass lane is not limted to the one arranged m dway

bet ween the front-side nounti upit and the rear-side mounti uni.t_and is
al | oned to be arrangéf®abB Qaggrbﬂléﬁ/PHSVFﬁgﬁtW§F eangﬁﬁfgnégﬁﬁéiﬁ%nthe
20 rear-side nmounting unit _or arranged on the front side of the %r t-side
mounti ng uRPESBF Y ak§ed DrFeRerearrts dRTBFeRHE ﬁ%%r§§?88cﬁnu% i mg~uni t .
Each bypass lane_is aonly required to be roughl aral l el to.the first

nount i ng c%ﬁ@é?aﬁcénﬁa?hmoﬁpé.yUtﬁ@rf§¥§Fhﬁgﬁﬁ¥§ﬁ§ FR& targ leh &5 W& ond
mount i ng conveyance path, i.e., the second nmountin 22 February §395 | ane
and i ndepeAdBALLoP It FOMMVeYSR Gfo ARty k¥nvEyaneeapat RORREYERESs8dond e
nount i ng conveyance path. By properly conbining the arbitrarg enbodi nent s
of thé af oneheadedndlt vafihsus ERdodioremt s2 tise SeEREE’doRedthy HAETE
respective enbodi ments can be produced. According to the present invention,
in one con@eheﬂtiﬂnunséhgoappﬁﬁatu%betH@ﬂ%%m%%ﬁegi reuintithg SRGr k Paded of
the board is divided into the two parts of the first conponent mounting
wor k ar ea awdithegsetend,camdorentodr droumt¢aglingr RWaisand| f1eaeR "ofl & he
first conponent nmounting work area and the second conponent nounting work
aréa, thereuapettadefendsr | gopeefvivedcohweyoadgiengiroft t#He boaprdsdbym he
first | oader and the second | oader, the positioning and hol ding of the
boards by the flowstttdapl acdaent Wpesi thenbdetdr @i Aisngosodesgaired urfite and

t he second pl acenent - position determ ning conveyance unit, the supply of
conpdoent subyotterf itr sisanich sebendaonporwat tiegdi sigatevi ess, a h&osust i on,
hol di ng and novenent of conponents by the first and second pl acenent heads,
t he unloading enable signal 1is outputted to the Y-table T

located on the upstream side of the unloader U by the
control unit 1000RI or 1000AII or 1000AIII or 1C000BI 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 ©becard distributing operation, the
component mounting operation and so on can be stored in the
nemory MEM. Forrexample, when the "board demand signal”,
the "Y-table and loader with no board signal", the "board

25 unloading awaiting signal” and a "hoard unloading awaiting



20 recognition of conponents by the first and second recognition devices
and t he unl oadi ng operations of the boards by the first and second

pl acenent - posi ti on determ ni ng conveyance units, the first unl oader and the
second unl oader. Mre concretely, the board is |oaded into 25 the first

conponent nounting work area by the firsts4oader 1 ~8 epr uar 05
in the first conmponent nounting work area. The board is péé%??gﬁ@ﬁyéﬂégheld

by the first placenent-position determ ning conveyance unit for the
nounting operation in the first placenment position that is a portion

ocated S glgaest;be (e companent teeding. . anlanged, ehorg the: hoar d

conveyance rection in the conponent nounti ng rea and cl osest
to the cangera to be usually npst _fre tly.use X I fo t.

first conp Wgn?rr@858n#?PS§ 8vF885 ggggfc%ﬁg%t%gﬁgfﬁgﬁggoﬁa t@aﬁ%ﬁéﬁﬁlo
Subsequent | a, c onent_from.the conponent feedin [ u nd
hel d by dr?gFﬁBt?ﬁngFPsﬁﬁﬁﬁﬁxﬁﬁﬁns%ég§§§r%%%gﬁﬁ%egnggk#ﬁgiP%b%§$§%%§iona
canmera and thereafter placed on the hoard. After .repeating this after
ending-theoﬁgﬁﬁtPﬁgpﬁbgFégyoﬁgiHnﬁﬁégﬂpﬁstﬁﬁ t#ﬁ&gﬁnﬁp,%yﬁg'fb%%%g?d is
unl oaded fromthe fiyst placenent-position determ ning conveyance ynit to
the fPrst BRFost AR Ld T { RTOGRPORAR BELDE! PHEAT T 7ot Betponent: e
nmounting work area by the first,unloadin% 1C. On the other hand,
~concurrent PRERRERTL RE ABENTPHETOPEr BFPRZM™ the first 20 nmounting unit, the
board is | oaded into _the second conponent_nDuntin% wor k arﬁﬁ-by t he second
| oader in the secondTBBnpEABRPLABHNt FRESHGFR af¥seFhe Choalds s 59 oned

and held by the secondfflacenent-positLon detern%ping_conve ance unit for

the nounti AgPeperanFoRt it BRETEBESRA OprSC &RTH '

IO P RAE RS &S
portion | ocated 1 ~ 9 22 February 2005
: follows.

10 First of all, after describing the ou;line Qf ﬁhe

first through third 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 CCl can

15 perform the board distributing operation in consideration

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 laﬁe on the

basis of the "becard demand signal" issued from the lane.

For example, in the case where same component—moﬁnted

boards are produced in the mbunting apparatus group A and

the mounting apparatus group B and the component-mounted

25 board producticn efficiency of the mounting apparatus group



cl osest to the conponent feeding unit arranged al ong the board conveyance
direction in the second conponent nounting work area and cl osest to the
camera to be usually nost frequently used as one exanple of the second
conponent 5 recognition device, i.e., the two-dinensional canera.
Subsequently, a conponent fromthe conpamsnt feeding unit js_sucked

hel d gy dri zi ng thgpsecond pl acement gad, recogni zgd by t#?ZFegruaryZGBg

t wo- di nensi onal canera and thereafter placed on the board. After repeating
this and after ending 10 the nounting operation in the second nounting

unit, the poard i gwl-oagesh f em t Renpesend-pbasesantbPosd t ipad et ni ng
conveyance unit to the second unl oadi ng and further unl oaded out of the

second CQ”E@&%QHeHE?nBEn&hWDHbdﬁﬁﬁhéwhﬁﬁﬁkéﬁ@ﬁngr@@%oﬁﬁib@-dﬁiV%yﬁhg
result, in the first and second nounting units, the board | oading, the

conponent  hgldiag. 4 K GOIPRREAL.HEGAURILI Ghe thea£QMBEREBRE RIGGRMRAL: and

t he board unl oadi ng can be perfornmed i ndependently of one another in the

respect | venguLE Stal esnaant e 20 BERUUSHLLI tyradd Be Sy oy oved.

That is, en el ther conponent nounting ends in advance in concurrently

per f 05 NG,k BE_ GATRAREN' MM i-Rg-ARGIALL AN d ¥ud her bt Bl by nrGorzOnen!

nmount 'ng wor K area the board talned a e tonponent "nounting can be

| oaded 2 i ifd f.t her i 1
025" Febr sl F008 ot DI AE, B0 Pt adt s SP RANeh Bdg e 1 S
product|V|§¥ cggnggggﬁé%ggﬁ |gEro¥gg. BB&%@EEr’b%@%e@hSt%%%engﬁ%ﬁg%@'the

board posi i on€ I'n each "conponéent rmounting work are

t feedi it 5 and_t - di mensi i |
oot T CUERERY SOHAOERRPRE PR RADTY ErOr EoAGR " A Cenaar S0k ih The
wh the board Ls held in the b h i -
por i on of PERCOZBRBonERT™ notlht | o SBTIE Y o s op m oL Gy EACTOAST dase.

POy enBgres els AINGLONCLBe! N SR it 208G RLRIETRY O

voards are produced in the mounting apparatus group A and

the mounting apparatus group B and & component-mounted

board preduction time in the mounting apparatus group B is

shorter than the component-mounted board production time in

15 the mounting apparatus group A, by conveying the board to

be mounted tc 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 distributing operation

in consideration of the balance Dbetween the mounting

20 apparatus grbup A and the mounting apparatus grcup B can be
pefformed from the viewpoint of productionrefficiency.

The second connective conveyance unit CC2 can

perform the board distributing operation in consideration

cf ‘"board unloading awaiting" and "board conveyance

25 request"” by awaiting the "board démand signal"”™ cutputted




Moreover, in regard. to the placenent position in each placenent-position
determ ni ng conveyance unit, with reference to the conponent feeding unit
and the support 15 rail portion |located closest to the canmera to be usually
nost frequently used as one exanpl e of the conponent recognition device,

or, for exanple, the two-dinensional camgeas of the pair gi uppor t b j
portions of each placenent-position determ ning conveyanc i%EPB,aPﬁE @%her
20 support rail portion is noved close to or apart fromthe one support

rail portion. In order to cope with the board size, the conponent suction,

hol di ng and,pgcegRi tdiqn by dhe: i Ng- dbABNFEON&hL agREnd Nmeash iegnmenent
feeding unit are perforned al ways near the position in the shortest

distance, 28 not; dependipg.@nplBessi 26l R Gheauidhdiards Fherefore,

181 22 February 20 e di stance of novenent of each placenent head, i.e.,

the posi tigny ofodie iy e8 apsradi ans ofc cqmRRNes; Sued i 8AsicecagNittizon and

pl acenment are |i it ortest distance, by which the nounting

process tinﬁﬁgggr?gmgﬁgugggnglanqsgggﬁfgggﬁcghgnlg&%{ciency can be

i ncreased: rcular, conventionally rn the case where the conponent

mountgng is performeg, on gztngggrﬁggi go%@a wicisnd t\;foﬁ%}gﬁ bgard cenueyance

position, the distances h ositions o ree opérations of
conmponent ction, .10 recognitii ﬁﬂQ- Nto»xh e I a nd the
nmount i ng p?ggeggqﬁqmsﬂage gﬁ 3%%rea§g% ?%H§hgﬁb§¥§ gg 2ﬁ§|?ﬂgo§§%§%
According 1o the prese e iLent., even | l...hoar or

| arge boar ¥?a§ﬁe988§r§§AaEgpg%§%té%ﬁ%ﬂlgﬂi ﬁ%ﬂ t%@sgﬁg%ﬁgngggﬁpi%hg wher e
t he di stances bet ween t he. positions _of the thr operai | on onent
suction, r ESg#ﬁFﬁ %ﬂﬁn%?gﬁgﬁeﬁPnﬁgggﬁgesH%FP? $§%fefo?%% t eqﬁ%ﬁﬁg?ng
process ti can be remarkably reduced. In partigular..in each ent
mount'i ng Pﬂrar egcf tHEE nert £Edi RFSun? i%ch%rr tHged quoné%rq%gﬁend

edge_in 20 the board conveyance q%{ec%i n offthe coqgonent nount.i.n uyvork

ar eal OTher BPBREIDGhef e Trecdgnidt ol déviet H 555 rXHY R 2% FREEEMSr si de

in the conveyance direction of ﬁach coggonent nnuntingpyork area and_t he
chPpi-hee &r

board pl acBRBHP PosFt FBRIPATEY APOBERFt POHE MEFIg *EonvEyance

25 unit is also arranged on the center side in the gonveyanc
the front—é%de mounting units A ,rh2 ang nggr ghe rear-—

side mounting units al, a2 and a3 of the component mounting
apparatuées AI, AII and AIII of the mounting apparatus
15 group A. The unmounted board 2c¢ conveyed tc the first
bypass lane BPA 1is conveyed as 1t 1s to the second
connective conveyance unit CC2 without wundergoing any
component mounting operation. It 1s also possible to make
the board stand by in the standby positions of the bypass
20 conveyance units BPl, 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. _The unmbunted
board 2c from the first bypass lane BPA 1is conveyed tc the

25 first or second mounting lane JB or Jb of the mounting




1 a 2 22 February 2005 direction of each conmponent nounting work area, the
di stances between the positions of the three operations of the conponent
suction, recognition and placenent beconme shorter, and therefore, the
mounting process tine can be 5 further gﬂﬁgoved. Mor eover, by dividing one
conponent nounting work area into two , the distance Qf novene f
the placenent head is reduced to aIIomPthe nount i ng proceéglfﬁwgaﬂbgbgg

i nproved. For exanple, in the nounting apparatus of the present enbodi nent,
the tinme for nounting 10 one conponent can be reduced to one-half that of
t he convenappaaktuasegroand Bt ey nduntsagppd ocessethecannbeyradsr Kablty
‘inmproved. Mreover, since two boards are arranged oppositely as a pair in
't he conponent . mourthiag maarrk eat edoiardl52dnefcomporeat Miowatt | Ky amgarcAtdus,
the nounting efficiency per unit area can be inproved in conparison with
the case wheug-onbylene bmacd Ua afr angesouhbiegveppalmtasnguougntd yis
perform ng the conponent nounting in the first nmounting unit and the 20
conponent ApHREAg | ot hthsecrdublpagsunLhnet hBPBROWY i idneopeseatdran can
be perforned nore efficiently, and the nounting process tinme can be

i nproged. Morgeveivet Bentbishcepl ageaeot2head drive device of the first
nmounting unit and the second pl acenent head 25 drive device of the second

mounting unit have thgbr €hi¥éNgconrldd: A2 Falintie yar2@95 wrieas ddmt ddm not
overlap each other. Therefore, the nounting operation in each nounting unit

can be freghyrseh Wl howtegpnsider abkeathien tdie AHEUalountery fiesenae 2of both
the drive devices. 5 Although the present invention has been fully :
with the first 1lane. More specifically, the board
conveyance can be performed so that the mounted boards 2d
10 unloaded from the ﬁhree conveyance lanes of the first and
second mouﬁting-laﬁes JB“and Jb and the second bypass lane
BPB of the front-side and rear—side mounting units 33 and
b3 of the third component mounting apparatus BIII of the
mounting apparatus group B are integrated into one
15 conveyance lane toward,'for example, the reflow device 9504.
It is to be noted that the board unloaded from the second
mounting lane Jb of the rear-side mounting unit b3 is
ﬁurned at an angle of 180° when conveyed intc the second
mounting lane Jb. Therefore, thé 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




described in connection with the preferred enbodi nents thereof with
reference to the acconpanying drawings, it is to be noted that various
changes and nodifications are apparent to those skilled in the art. Such
changes and 10 nodifications are to be understood as included within the
scope of the present invention as definegspy the appended i unl
they depart therefrom 184 22 February 2005 CLAIMS 1. A:géﬁﬁgﬁ@ﬁ¥bsa§
nount i ng apparatus conprising: a first nounting unit (101), which is
arranged in a first conmponent nounting work area (201) out of the first

conmponent oyt iag W0k fEAn¢201)oB0N A 25 QGG COTRYILTI UL 141G 140 K

area (202) that are two parts obtained by dividing a conponent nounting

vork area (200) apd,q f0t: QLT LAP @A LU AP Cab8aatdsa drcisl sboar d

(2a) on whi conmponé e nounted 1n a Tir pr e- pl acenent st andby
osition (EA), a firs a 0S{_ti EB) ., fitst-49sd - ment
gtahdby ngﬁ%iSﬁCEEE)5Pﬁ§?§§5§l%8§a?§db§P§%§ gqﬁ?ggfé%§%§§§hnce ﬁ%#ﬁ&?nside
the fi t , ti 1 I toi
fod from ari TatS coiponeNtc fedl o G 65 (B TS dBo 5 Frr o aearont
boar d5( 2a) SFBUEECE TR nEbR! PR arERE RS 1 Bsn THHeT oabgadi Lt rd °!
iti [t of the fi t iti i_C. 9 t f]
o soament HERE SRS ACEPSethnd houit nd Ib G qots) CamRen s e Piked |
t he second  conponent. nouynti gg work area (202), able to hold a second board

(2b) on whPERTE BERPURERCT $1P6be nounted in a second pre-pl acenent
standby position (SA), a second pl acenent position (SB)., and a_second

post - pl acenent st andﬁwy\?epo%‘?ftri%tf‘é%) CPHX?YEPEQI otHt d@él dﬁlgﬂb ?egbo%acfd
conveyance 185 22 February 2005 ﬁath_diffelrcent féom ﬁgg i.n parallel.to
the first EOAPeyAREE PR IS i dd t he $d@ond e dHFbNERE - ndantiSnd Wt 4t ea
(202) and places a conponent that is fed froma secoqg &gnponent f.eedi ng
devi d@ (18Pethers Hha BeERRRP| APBAEAL USedh QURS, &Ml FBEogH PSR S
second recognition device (19) on the second board (2b) |ocated.in the
second pl a6ERERY2PES t i Wall SBFCon BREFQIBE a thécoghPRTdn AT 40e
second recognition device (19). 2. A conponent nounting apparatuys as

cl ai ned i nopkaRmien WREr opRA N E&Y angg-rﬁ HPWHHRG FERDEY §:kbepg?°£t1?%l y
control | ed i ndependently of the second nounting unit (102). 3. A conponent
nounti ng appaeaves iframhitdie PrthorrRRITelnEFay ArkoBrest S8 ViEE i nto
two parts of a first conponent nDuntin% work area (201) and a second
conponent lanes or received from the bypass lane into either of the

15 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 line, the boards Z2b

20 loaded into the second mounting lanes Ja and Jb are turned
at an angle of 180°, thereafter subjécted to boafd loading,
turned at an angle of 180° and thereafter subjected to
board unloading. By so doing, gquite the same cdmponent
mounting operation can be performed by gquite the same

25 production program as those of the first mounting lanes JA



nounting work area (202);
conponent
in the second conponent nounting work area (202)) the first nounting unit

(101) conprising: a first board conveying and hol ding device (1),

able to convey a first board (2a) on whiidr a conponent is i?g be nou
F %ﬁgd

along a fi
(2a) in a
| ocat ed al

| ocat ed on_3 dg\é/ng,rega

(FA), and

phruary

rst conveyance path, able to position and hold t

first 186 22 February 2005 pre-placenent standby position (FA)

ong the first conveyance path, a first placenent position (FB)

g BBS e ebcbhe hihst iRGe1phaGemantanst amgbiarRDsiHE on
a rirst post-placenent standby position (FC) |ocated on a

downst rean%n%%ggrerg% ttheogi LRL %%&E@@%%ﬁoﬁirbic%%s_( FB)me aRGr NouhiLh itike

first pre-
(FB), and
arranged;

vicinity of the firsi,pl3GenEnl RIS LIGRLLB: kudaedi nepLhecoAPQIeNt

5

10

15

20

25

_ standby position ), the first placenent position
&Qﬁarg'erdsﬁnpﬂiﬁtﬁl acenent standby position (FC) are linearly
ati

st conponent feeding device (8), which is arranged i.n a
this electfonic component-mounted board production line is
as follows.

As indicated by the conveyance routes (1) and (2)
in Fig. 15, the unmounted board 2Z2c on which solde£ is
printed by the printer 200 is unloaded to the  first
mounting lane JA..or the second mounting lane Ja of the
mounting apparatus group A via the first connective
conveyance unit CCl, and the component'moﬁnting operation
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
{4) and (5) in Fig. 16, the mounted board 2d of which the
mounting has been completed in. the front-side mounting
units A1, A2 and A3 or the rear-side mounting unit al, aZ
and a3 of the mounting apparatus group A is unloaded toward
the second connective conveyance unit CC2 located on the
downstream side of the mounting apparatus group A. In the
second connective conveyance‘unit CC2, the mounted board 2d
is unloaded toward the rear-side mounting unit of the
mounting apparatus group B, or, for example, the reflow

device 904 wvia the second bypass lane BPB while being

_ a first nmounting unit (101) arranged in the first
nmounting work area (201); a second nmounting unit (102) arranged

which is



a first placenent head drive device (5) for noving a first placenent head
(4) between the first conponent feeding device (8) and the first placenent
position (FB), holding the conponent fromthe first conponent feeding
device (8) by means of the first placenent head (4), and placing the

conponent held by the first placenment heda® (4) on the fir gogrd5§£ﬁ¢ t hat
is positioned and held in the first placenent position (F%&f 9 i gt

pl acenent head (4); and a first recognition device (9), which is arranged
inavicinity of the first placenent position (FB), for recognizing the
conponent Hekdrbyutbe fhtst chkacerentl bgpdsEld)laneaBP®B lbd $heomduroumd ng
unit (102) conpri sing: 187 22 February 2005 a second board conveyi ng and
hol di ng dewppark2hs Whbeh iBS ah eiddi conveyow secondebaard E2mteon Mhi ch a
conponent is to be nounted al ong a second conveyance path different from
and in parahl gligtoitthe figstrigonveyamigspatihy, whteudio pésehiloriand 8ol d t he
second board (2b) in a second pre-placenent standby position (SA) |ocated

al ong the sgeonsbLRNVEYAREAcRAtdEL@r Seaendupl deeint oFosthé onurbihntlearat ed
on a downstream side of the second pre-placenent standby position (SA), and

a secgnd pgshril acenenta st apdby Mostt iudSGg | eeatedrona dawnsigceam si de
of the second placenent position (SB), and in which the second

pre‘p|aCG”ﬁBEn%EﬁQd?XnQOSEtEgndéﬁékedtB? sgcgpdzpl.acenent position ($B),
and the second post-placenent standby position (SC) are |linearly arranged,

a second conponent fggding device (18Y, whi GhdiTAldaNgedai konvdyeindiel Y of
the second pl acenent position (SB), for feeding the conponent; a second

pl acement pgagedrjdy)e devi ggg( 15@5forthgovﬁlg}go&§@@o%aqlcgcggergn head ~H14)

bet ween the sécond conmponent feeding device (18) and the second pl acement

position ($§%de90|i%i W L0€e OBRonEN ﬁf?ﬂté?eg%%coi(%d gogpenEnt cheadicag

device (18 y heans e second placenent head (14), and placing the

CompeBent BRLI byt EyBREANIREARIACRY RARINGIAK 108 Lipa2etald herpda(2P)
via the first connective conveyance unit CCl and conveyed
to the second connective conveyance unit CC2 by way of the
first bypass lane BPA. In the second connective conveyance
unit CC2, the unmounted board 2c¢ is unloaded toward the

i5 first mounting lane JB or the second mounting lane Jb of
the meounting épparatus group B, and the component mounting
operation is performed by the front-side mounting units BIl,
B2 and B3 or the rear-side mounting units bkl, bZ and 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 o¢r the rear-side mounting unit bl, b2
and.b3 of the mounting apparétus group B is unioaded toward

the third connective conveyance  unit CC3 located on the

25 downstream side of the mounting apparatus group B. In the



188 22 February 2005 second pl acenent position (SB)by the second pl acenent
head (14); and a second recognition device (19), which is arranged in a
vicinity of the second placenent position (SB), for recognizing the
conponent hel d by the second pl acenent head (14), whereby the first
nmounting unit (101) operates to hold thd4bnponent fron1t2§2£irst cggagnent
feedi ng device (8) by neans of the first placenent head (4)5 ?%%ﬁﬁ% t he
conponent held by the first placenent head (4) by neans of the first
recognition device (9), and thereafter place the conponent held by the
first placepept beadediven dhediansle hoard ¢@a) thatmbsnpedi ticamed Zand
held in the first placenent position (FB) by the first board conveyi ng and
hol di ng deviceyfilda@8abashgai aneecegnirtseder efvhhtohgt henfirsif the
recognition device (9), while the second nounting unit (102) operates to

hol d the coppRR¢AL fgﬁng@@e?g?qpccmpoa@m feedieRgngal, cecXd 8)rdBl gveans

of the second placenent head ( recogni ze the conponent held by the

second pla d (J4) 10y reans Bl heveeend resodd t{on dawv c@)(19),
and therea?gg?e%lggg'tﬁéﬁc%n%%nent he?dbyvfﬁg second pl acenent head (14)

on the SECQHdFEQar‘i?(Zb)Ibry}fiﬁgeﬁ S Pogid | ongd. ang beldubn &bﬁo%%%om%ard

pl acefent positron (SB) second board conveyi ng and | di ng 189 22

February 200 aggggc?iéggrzq: ashﬁlggdgngqugn&ﬁkpnuﬁﬁgghgegf bhersecond

recogni tion device conponent “nounting apparatus as clained in

claim3, wheretn the beard opnueyLag anhdiohdl g, deyd cescane pichirded, v th:

pre-placeneﬁv convéyance uni positioning the boards (2a,

2b) in the,pre-placengnt standhy-positiaons (FA, SA) located along the
respectiveIEBﬁvgéaﬁge 5?%?? g?aggné%tbgénveyance units (1B, 11B) that are

| ocat ed adj acently on_d stream si des : e - C e
units (IA,JllA), ?orEBogﬁghﬁﬂﬁé§t#ﬂﬁﬁﬁéﬂ%ﬁgkEé%gsg%ﬁg§n§ﬁ£tp?ggéﬁggﬁg

oaatdd adPRBSAL R S IRANE r DR oF BB Cof nd b SeaRr tor ey Srce T to
0 oy o eooRCEbelard 1, P95 85, 65, iy epeslel SRRl s
prOYL dod, WLl 2 Lo g nenslonal cor 8efog. 1edh thatle checaiad A apen
mounting unit, or, for ‘example, the reflow device 904.
The board 2b unloaded from the secend mounting
15 lane Jb of the mounting apparatus group B in the third
connective conveyance unit CC3 is turned at an angle of
180° on the third connective conveyance unit CC3 and
thereafter loaded into the rear-side mounting unit, or, for
example, the reflow device 904.
20 For exampie, 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 BP2 of the first

25 bypass lane BPA perform operation control in the first



vicinity of a center portion of the conponent feeding device (8, 18), for
taking in a two-di nensional inage of the conponent. 190 22 February 2005
5. A conponent nounting apparatus as clained in claim3 or 4, wherein the
pl acenent heads (4, 14) are each provided with a conponent hol di ng nenber
for holding the conponent fed by the comgénent feeding devé c?é and éBﬁ
pl acement head drive devices are each provided with a pai reoF eRugEy 2043 |
screw shafts (5b, 15b) extended parallel in a Y-axis direction
perpendi cular to the conveyance path of the board, a Y-axis rotation drive
devi ce (5agofbaytfive foommedapcandunéter 86y rendti bpet h&hpaid &lvp¥saxi s
ball screw shafts in synchronism a Y-axis novable unit (5c, 15c) that can
advance orceeatvegahcen thet Y-BX3 s mhrBotnon opedas el ngargsteed it h thige pair
of Y-axis ball screw shafts, an X-axis ball screw shaft (5d, 15d) extended
i n an X- axkscdhtectdrote garal | ebntve yvaheeboat 0t c @tZey ande ypadre per pemdiccul ar
to the Y-axis direction in the Y-axis novable unit, an X-axis rotation
drive devi ggppde, ikbepeftbrmed from the first connective conveyance
5 unit CCl and the second connective conveyance unit CC2, by
which the first through third bypass lanes BPA, BPZ and BP3
of the first bypass lane BPA can be operated even when the
electronic component mounting apparatuses AI, AII and AIII
of the mounting apparatus group A are'all‘off.‘
10 By ending the board conveyance operation Dby the
connective conveyance unit CC within the line process time
of the electronic component-mounted becard 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 cperations
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 CCIL will

25 be described first.



forwardly and reversely rotating the X-axis bal
15f) that can advance or

novabl e unit (5f,

whi | e bei ng nmeshed
nount i ng appar at us
conmponent nounti ng
conponent nounting
conmponent nounting
conmponent nounti ng
wherein the second
whi | e bei ng turned

screw shaft, and an X-axi s
in the X-axis direction
6. A conponent

retreat

with the X-axis ball screw shaft.

as claimed in any one of clainms 1 through 4, wherein the
work area is divided {pto two parts of first
191 22 February 200j5 wor k area (201) %E ?rﬁé%gggﬁd

wor k area (202) which do not overlap each other. 7. A
apparatus as claimed in any one of clainms 1 through 4,

;ﬁar d %na@reg‘insg%gedilg gxetrge 1%6%%n%o%slﬁ;?ctr%l%iir (102)

Se egrees wt

fi t b d oaded. t t t d t d
boar e (on) §eed g0 Res Jf%ﬁﬁ?hg%gs%%a%ﬂ%ﬁ ot {14408 AT Sar R een
further tunned.at g phase ‘apal e of, 150, deusces whep.yni gpdeg Lo L1,

mounting lane Ja and the first bypass conveyance unit BP1 of

5 the first bypass lane BPA) located adjacent to the first

connective conveyance unit CCl of the component mounting
apparatus AI located on the uppermost-stream side of the

mounting apparatus-group A (when no bocard is detected by the

board detection sensor), then the "board demand signal" is

10 inputted from the lane with no board to 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

15 first bypass conveyance unit BP1 of the first bypass lane

BPR) "board demand signal” i1s turned on),

{when the The

first connective conveyance unit CCl1 sends the board 2 to

that has "board demand signal”,

the 1lane outputted the

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



8. A conponent nounting apparatus as clainmed in any one of clains 1 through

4, wherein an in-phase node in which the second board (2b) is | oaded into

~the second nmounting unit (102) in phase with the first board (2a) and a
reverse node in which the second board (2b) is |oaded into the second

nmounting unit (102) while being turned atsa7a phase angl e of 0 _deqr W th
respect to the first board (2a) are selectively used. 9. gzi'gﬁ%rb‘ﬁghﬁﬁaf’

nmounti ng apparatus as clained in any one of clains 1 through 4, wherein the
pl acenent heads (4, 14) are each provided with a plurality of conponent

hol di ng megbges 1or pelidi-ngt he-coupORRDLSAT @ by heheogermenentor eedieng
192 22 February 2005 deviceS that have a plurality of conponent feeding

uni ts, andyd, g} (gt kond i clirtdie Phur alidatof GeauRanedt gl df ngofenber s

are arranged an ction in ich the plurality of conponent feeding

units of thesgoppanant,deedligsdewl cepoAr 8xahhaBICE Al or eXE Nt nan

identical direction 0. A conponént nounting apparatus as clained in any

f claj h h ' i h
orovoei ot o Brurd el Purcron, dgernd Sl g

provi ded w a pfura onent~ h ol ding the

STRogen SLite Bp! BE SRTRCRDL. sedl igleggiftcoestﬁgaér&s}ggPg?xsgigjer%g;g' iy

of conponen?n?eedln ) the plurali conponent . .

Lhe o ural iy BhagaTPONCIL.! Selng untls, dyidic spreguent.fged ng ey cos

col 1 oot velya el 4 b e L ural Ly, of sPEDONeD chesdins woits Weathe |

(25 on wiEh BREARBRCH i BEoRTRE hPabhR Foract FPRPCoT aLEnsar TS6arFton |

(F9) 12 BuLL{ shebrepLacerent. ot oy postiLen (PA) losghed el ong ol ot

firs{oconﬁggggﬁtgggn%égﬁ %ggkf%E%% %%%st 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.

15 The presence or absence of the "board demand
signal"™ in the first connective conveyance unit CCl 1is
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

20 detection sensor DCl 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 CCIl checks thé "board

demand signal" in accordance with the timing when the board

25 conveyance operation in the first connective conveyance



193 22 February 2005 and a second conponent nounting work area (202) that
are two parts obtained by dividing a conponent nounting work area (200) and
do not overlap each other; holding a conponent fed froma first conponent
feeding device (8) by neans of a first placenent head (4); recognizing the
conponent held by the first placenment hddd® (4) by neans of__a_first
recognition device (9) : placing the conponent recognized 28 SRISAY 8903
recognition result on the first board (2a) |located in the first placenent
position (FB) by neans of the first placenent head (4); unloading the first
board (2a)uhotated kndshe fiihst tiladsyerd posvéyencéFBpetahaod d sf incst

post - pl acenent standby position (FC) and hol ding the board after ending the

conponent pkaebigedand dael di firot seeondeboard ( Hyrorewhicch aunoaporEit is
to be placed in a second pl acenent position (SB) via a second pre-placenent

standby posbhk98téSALyl etriadt atRag "doseeondefanyeydnee lpat h didfeareant from
and in parallel to the first conveyance path inside the second conponent

mounting wokknakea 2020 andhigo $£60RENERKNIIRG ARET atdieh LONMPhESidY ref :
hol di ng a conponent fed from a second conponent feeding device (18) by
neanssof ajgeqand pliaeaM e hOBakl4) demand signal" is checked, the
boards are successively conveyed to all the lanes that are
outputting the "board demand signal", and thereafter, thé
"board demand signal"™ is checked again. It is to be noted
that this operation is performed when the "board unloading
10 awaiting production stop signal" and the "Y-table and
‘loader with ﬁo board. signal" described later are not
outputted.
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 1is 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
unlcaded toward either one of the first mounting lane JA
and the second mounting lane Ja, consequently loosing.line

balance.

25 It 1is also acceptable to input the board



194 22 February 2005 recogni zing the conponent held by the second pl acenent
head (14) by neans of a second recognition device (19); placing the
conponent recogni zed on basis of a recognition result on.the second board
(2b) located in the second placenent position (SB) by neans of the second

pl acenent head (14); and unl oadi ng the seeond board (2b) |l Qcated in
second pl acenent position (SB) toward a second post-placeﬁ§h€egwéﬁﬂgggg

position (SC) and hol ding the board after ending the conponent placing, and
the nethod being able to independently perform ng the | oadi ng and unl oadi ng

of the Iirshiboaidand.bhe 4040400 @il G4t Ng Hle e Seeand oodid 12. A

conponent nounti ng net as clainmed in claim 11, wherein the first

mount i ng 0pgLal ban (andddes SEcondofRUALE08 ORI AN I Ndependentley

per f or med. conmponent” nount I ng mnet for executing a first nounting

opeat o0 SRUPT 3R fleethol a1t Dogesy (2Bbath Msingepomeaaert 1
replenishment of the components in short supply and so on
5 are performed in either the first mounting lane JA or the
second mounting lane Ja so as to prevent the board from
being unloaded from the first connective conveyance unit
CCl toward the lane where the progedural change is being
performed and perform nc check of the output of the "board

10 demand signal" from the lane where the procedgral change is
being performed.

The fundamental rule of the board distribution
function of the second connective conveyance unit CCZ will
be described next.

15 As a prerequisite, if there is no board 2 held or
standing by in the conveyance lane (the loader LB1 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 appraratus group B
(when no board is detected by the board detection Sensor),

then the "board demand signal" is inputted from the lane

25 " with ne board tc the control section of the second




pre-pl acenent standby position (FA) |located along a linear first conveyance
path in a first conponent nounting work area (201) out of the first
conponent nounting work area 195 22 February 2005 (201) and a second
conponent nounting work area (202) that are two parts obtained by dividing
a conponent nounting work area (200) and; not overlap e of her; din
a conponent fed froma first conponent fegglng devi ce FS)%g$F§ @@Hy?38§ °
vicinity of the first placenent position (FB); recognizing the held
conponent by neans of a first recognition device (9) arranged in a vicinity

of the first enment sition (EB) Acing the conponent recognized on
basis of a reI{c%1ec ]tloncorl%gTSLYt n,ce (utlhtj CPJI r'st board (2a) located in the first

]P! ?(S:f:ment position ( W@e’n ug}_l(e)aden rcpedfelmrarsig bsoﬁgrga "?a)comoecsat %gohn Etj:'e
conveyance lane (the loader LBl of the first mounting lane

JB, the loader 1bl of the second mounting lane Jb and the

5 fourth through sixth bypass conveyancerunits BP4 through BP6
| of - the second bypass lane BPA) {(when the "board demand
signal” 1is 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 baéis of the

10 "board demand signal”, any cne of the conveyance routes (4),
(&) (&) and (7) is.selected, and the board 2 i1s conveysad

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 pricrity 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

able to be chénged and added by the program in the second

connective conveyance unit CC2. It is to be noted that the

AS "hoard demand signal™ outputted from the second bypass lane



pl acenment
fromthe first placenent position (FB)
and hol ding the board after ending the conponent placing;
second board (2b) on which a conmponent is to be placed in a second

pl acenment
along a li

first conveyance path inside the second conponent nounting work area (202)

position (FB) toward a first post-placenent standby position (FC)
in the linear first conveyance path

and holding a

position (SB) via a second prqfﬁ]acenent'standb sition 66%?
P t he

near second conveyance path different from and i ﬁ?%@ﬂé

and a second mounting operation conprising of: 196 22 February 2005

hol di ng a
arranged i

pgponent  fed f&O a,secand conpgne fdsf%%%' ng:, Vi-ge (18her
IFcPHEEy 5EOLH qep Bpy

secon acement posit

UL C?ggongnt tggangeggng S%&oﬁlmen* of boards that can be

10

15

20

25

stocked in the second bypass lane BPB, i.e., the fourth
throuch sixth bypass conveyance units BP4 through BP6.

The .presénce or absence of the "board demand
signal" 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 board
detection sensor DC2 is detecting no board). That_is{ the
second connective conveyance unit CC2 does not perform the
checking at all during the board conveyance operatiocn, and
the second connective conveyance unit CC2 checks the "board
demand signal” in accordance with the timing when the board
conveyance operation in the second connective conveyance
unit CC2 ends. When the board conveyance operation is not
performed, the second connective conveyance unit CC2
consistently checks the "board demand signal". However,
when two or more "becard demand signals" come at the point
of time when the "board demand signal” 1s checked, the
boards are successively conveyed to all the laﬁes that are
outputting the "board demand signal", and thereafter, the
"soard demand signal" is checked again. It is to be noted
that this operation is perférmed when the "board unloading

awaiting production stop signal"™ and the "Y-table and

recogni zi ng



recognition device (19) arranged in a vicinity of the second pl acenent

position (SB); placing the conponent recogni zed on basis of a recognition
result, on the second board (2b) l|located in the second placenent position
(SB); and unl oadi ng the .second board (2b) |ocated in the second pl acenent

position (SB) toward a second post-pl acelfht standby posi%#g éSC}féﬁﬂ%the
second pl acenent position (SB) along the |linear second co 63 f and

hol di ng the board after ending the conponent placing. 14. A conponent
nounting nethod as clainmed in any one of clains 11 through 13, wherein the
conponent fdpadkirngwivohk avedodsrdi i gl ht cldsexridmpdal Jpardrs cfre herdt r st
conponent nounting work area (201) and the second conponent nounting work
area (202) otthptitdednot overl ap each other. 15. A conponent nounting nethod
as claimed in any one of clainms 11 through 13, wherein the second nounting

operation is perforngd by tuesing the seeohk boghe (Koradt acqiresetiargl e of
180 degrees with respect to the first board (2a)
conveyance unit CC2 perform the board dist;ibuting operation
5 as described above, the boards 2 can be distributed fto the
first mounting lane JB and the second 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, if the board is conveyed

10 only to the laneifrom which the‘"board demand signal" has
come in‘advanﬁe,.then.the boards 2 are to 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 1is also acceptable te 1nput the board
unloading stdp 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 ¢f 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 conveyancé unit
CC2 toward the lane where the procedural change 1is being

performed and perform no check of the output of the "board

25 demand signal"™ from the lane where the procedural change is



197 22 February 2005 subjected to the first nounting operation, and the
second board (2b) is unloaded while being further rotated at a phase angle
of 180 degrees when unl oaded after perform ng the second nounti ng
operation. 16. A conponent nounting nethod as clainmed in any one of clains
11 through 13, wherein an in-phase nodelia3 which the secono{)t untin
operation of the second board (2b) is perforned in phase v EDlP'W@rll’gpQ?
board (2a) subjected to the first nounting operation and a reverse node in
whi ch the second nounting operation is perfornmed by turning the second
board (2b)paing pbasermagle of 180 degrees with respect to the first board
(2a) subjected to the first nounting operation are selectively used. 17. A
conponent nounting netdodasiatleditmEd ralanyfonehef mdaaidrs dif tirtiboghnl3,
wherein, when the conponents fed froma plurality of conponent feeding

units of thggneempenenrt dreedimgrdevbarscalechebtvyanagel wml i t C8f wéddponent
hol di ng nmenbers of the placenent heads (4, 14), the plurality of conponents
can be congyrgestlyne@l hegtively held by the plurality of conponent hol ding
menbers in the plurality of conmponent feeding units. 18. A conponent

nount ng appar at us cREPr kSi RFere 98122, Febiruiar yn@003baatrdr stunbaatingg uni t
(101), which is provided with a first | oader (L) that is arranged in a

first CO”DQQ ﬁlH@UEé 8?31V*Dr<|§oﬁé§a f2fl) tast &nddgaride stlagerposentthe
mounting work area (201) and a second conponent nounting work area (202)

that are tuR1pasts 1%’%aéf‘egh?yf%gtdinBQnElﬁ@”EQﬁénUBnBlimﬂh@g aMdorRnea
(200) and o not overlap each other, for _
mounting apparatus BIII that 1s adjacent to the third
connective conveyance unit CC3 and located on the downmost-
10 stream side of the nbunting apparatus group B, the ioader
Ub3 of the second mounting lane Jb of the cbmﬁonent.moﬁnting~
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 unloading
15 awaiting signal" 1is sent. Therefore; according 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 9504.
The "boérd unloading awaiting signal"” of the
20 first mounting lane JB and the second mounting lane Jb 1is
cutputted whén a board exists in the '"board standby
poesition™ éf the unloaders UB3 and Ub3 of the first
mounting lane JB and the second mounting lane.Jb.

The "board unlcading awaiting signal”™ of the

25 second bypass lane BPB is outputted when the board 2 exists



positioning and holding a first board (2a) on which a conponent is to be
placed in a first pre-placenent standby position (FA) |ocated along a first
conveyance path inside the first conponent nounting work area (201), a
first board conveying and holding unit (T) for positioning and hol ding the
board in a first placement position (FB)yswhere the board i ﬁonveéﬁg Qﬁyond
the first pre-placenent standby position (FA) in a convey cehfua P ,
and a first unloader (U) for positioning and holding the board in a first
post - pl acenent standby position (FC) where the board is conveyed beyond the

first placgﬂenghgosgggga (EBlohAikhe gpRYeyancCeqdi r epki oBixwher eiybads
conponent that 1s fed froma first conponent feeding device (8) and held by

a first pl 88&989511983%%)%%)@ praegd enrthepibest boaedabda) located in the

first placenent-position ( y neans of the first placenent head (4) ; a
second nmounting unity{102), #giu‘i]%lii Pr gyl dach yu4 h @ isecond: | aalar bl that
! or

is arranged in the second conponent unting work area (202), f

positi oni ng. andy 09! 00 5,099, 22 Febr uBLLa2005fd o bose d detloh panhi o

a conponen 0 be N a 'second pre-placenment standby position (SA

| d al d i om.and i |
ccat 50 ol gugBiesEond SNV LAIER BUD L ifer ool chuoman | naper seld 1o

the f I NSi nent nounting work area

202), d i | di [ T}, f I LigoRi d
hol 0l hg  HEUBBGFASEn - EoBok Bl S At e (o { St Whera The Bacd is

conveyed beyond the second pre-placenent standby position (SA). I
conveyanceaHGiécpﬁoﬁﬁandjh.E%%oﬁglﬁgfgg@gﬁcffﬂ%%cﬁoﬂ%%¥§%é%iﬁﬁlgng%ﬁolding

o convey R BeyBRECFAEC oL ORASTI ABBRehPepost Fran PEER™l R7he conveyance
devi ce (18) and hel 75 BSSERorkopFAEFLAP RERA-CIA) L6 Fraceqenihe
of CRG SocBRd -BRAASREn G 195 . (250 BANBELT Vo By AT tATY PCEP T or
'oading a Eggr%ounting apparatus group B will be.described next 1in
addition to the fundamental rule of the board distribution
function of the connecti?e conveyance units CC.
First of all, in the first connective conveyance
15 unit CCl1 located on the uppermost-stream side of the
mounting apparatus group A, unless board distribution 1Is
performed by grasping the states of production of the first
nounting 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 1is worsened and the
productivity éannot be improved. Therefore, it is required

to perform the distributing operation according to several

25 rules of operation practice.



into either the first | oader or the second | oader; detection devices (DL)
for detecting presence or absence of a board in the first |oader, the first
board conveying and hol ding unit, the second |oader, and the second board
conveying and holding unit; and a control section (309) for executing
control so that, with hlghest order of pPPority given to state in 8@

no 200 22 February 2005 board exists in both either Ioag%% gh ard
conveying and hol ding unit succeedi ng the | oader on basis of a detectlon
signal fromthe detection device, a board is fed to the | oader relevant to
the highest order ofThpi anily kot t pegenion: | PEacsAveyanfe BRPt CEEST and a
board is | oaded by the connective conveyance unit (CC) into a |loader with
no board igormesdttate idonéegdnoe oot dC@Xi bs sa$ nfohko¥srst | oader or the
second | oader according to a next order of priority. 19. A conponent

mount i ng appar at us asnh&h aitted heoatdi mMe@nd ustherlfonprnes ng retbypass
conveyance unit (BP), which is roughly parallel to a first nounting
conveyance eaidr qouprésechof £1het fhosttiroadeine t i dndsthéodpddednbayi ng
and holding unit, and the first unloader and a second nounting conveyance

pat h gonprdsechof sé bensesong: 1 0adesine t he secohd hoandivgnuppengtasdAhol di ng
unit, and the second unl oader and arranged i ndependently of the first

mount i ng goyaakaNCeypat fhanduppersesorst raumt i aifieonyeyabbe pathptand
wherein the detection device (DL) further detects presence or absence of a

board in tibg:é%’aﬂﬁ% SONNSYANGAdUNHe (1BR)s tansypdies etonvéyarceonhiol BBY to
| oad a bo by neans of the connective conveyance unit (CC) into a | oader

with no board @ket hes bypaspypareeyanse umph,w tdheo bDestl | doanstateein
whi ch no board exists in the first | oader or the second 201 22 February

2005 | oader, Qfe O&J&‘?cé’yxﬂ@ﬁﬁ €eNVeyRASerdi ho4BF) fol | owi ng the highest order
of priority un control of the control section (309) . 20. A conponent
nounfd ng system COMBji S N¥iyo or more "board demand signals" come at
the same time, the boards are conveyed acéording tb the
determined ordef of priority.
The "board demand signal™ is checked while the
first connective conveyance unit CC1 is not performing the
15 board conveyance.
Further, Qhen no boa:d exists in both the loader
Lﬁl of the first mounting lane JA of the component mounting
apparatus AI located on the uppermost—stream side of the
mounting apparatus group A and-the Y-table TAl located on
20 the downstréam.side of the loader or when no board exists in
both the loader Lal of the second mounting lane Ja c¢f the
component mounting apparatus AT 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



t he conponent nmounting apparatus clained in claim19; and a conponent
nmount i ng apparatus which has a third nmounting unit for placing a conponent
that is fed froma third conmponent feeding device and held by a third

pl acenent head on a third board that is fed fromthe bypass conveyance unit

(BP) and positioned and held in the thirgdgpglacenent positign. by ne of
the third placenent head, wherein the detection device (DLz% E?}?'{(‘ﬁggﬁéﬁ ects

presence or absence of a board in the third placenent position in addition
to the bypass conveyance unit (BP), and the control section (309) executes

control so.phaLowiih fn0i0n8Rbar der R RCEOIHEh KA LML ad at e

in whi ch n6Board &xXistS inboth el ther |oa a oard conveyl ng and
hol di ng uni ucceedi the | oader . or i | 5 bear ' in
both the bé%ai? J%H%eggﬁ%g ﬁﬂ??eﬁéb%ea%ﬁﬁﬁﬁ%2¥ﬁ¥%gﬂ%ﬁgcgﬁén?§6%§%¥1§%§and
w th a second- hi ghest order of Lorit i_ven.tq the other on basis of a .
det ecti on §B§n3pngSﬁptﬁégaechEFSn}85§F%5,iglbggpdiﬁ§'fed to the | oader
relevant to the hlgh%ﬁgnorggg OLYEEggiétyand loader with no board

5 signal™ comes to the first connection unlcading section CCI,
meaning a state in which the production is stopped £fcr the
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 pricr to the "board.Ademand. signal"” which means that no
board exists only in the loaders LAl and Lal.

The "Y-table and loader with no board signal” is
also outputted from the first bypass lane BPA. That 1is,
when no board exists in both the loader LB1 of the first

15 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 TBl 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 mQunting apparatus BI located on the uppermost-
stream side of the mounting apparatus group B and the Y-
table Tbl loéated on the downstream side cf the loader, the
"Y-table and loader with no board signal" is outputted from

25 the control unit 1C00BI of the component mounting apparatus



202 22 February 2005 by the connective conveyance unit (CC), a board is fed
to the bypass conveyance unit (BP) relevant to the second-hi ghest order of
priority according to a next order of priority; and, in a state in which no
board exists in the first | oader or the second | oader or the bypass
conveyance unit (BP), a board is |oadediigVto the | oader w =09 boag@ @r
t he bypass conveyance unit (BP) with no board by the conn i?/lémé% 9 nce
unit (CC) according to a next order of priority. 21. A conponent nounting
apparatus as clainmed in claim3, wherein the first nmounting unit (101) is
oper ati vel g1 cept rakl edcondependentdiweofcdhe wereandimbuntCag losatef102) . 22.
A conponent nmounting nmethod as clained in claim 13, wherein the first

mou]pti ngdoeﬁéahbg@raaﬁl tsh@ oS @F0ONEhdDUSLHBYs OpBLatanen sk, | ndRpesdentkly
per formed.
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mounting apparatus BI is awaiting the loading of a board,
the board is sent to the first bypass lane BPA that 1is

15 outputting the "Y-table and loader with no board signal"
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 CC1.

It 1is determined in step 81 whether or not a
conveyance operation command is on. That is, it is first
determined that the conveyance operation can be performed.
only when the conveyance operation can be performed, the

25 program flow proceeds to step S2 to execute the following
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When there is a conveyance route of which the "Y-
table and loader with no board signal” is on in step SZ,
the boards are conveyed in step S3 to all the conveyance
20 routes that conform to the conditions of step Z.
Subseguently, 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 conveyance routes that conform to the conditions

25 according to the order of priority, and the processes of
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When there is a conveyance route of which the
"board demand signal” is on in step 54, 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 fo the conveyance
route of the highest order cf 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.
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group A is required to unload the mounted boards 2d

25 produced in the first and second mounting lanes JA and Ja
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of the mounting apparatus group A toward the second bypass
lane BPBR of the mounting apparatus group B and distribute
the unmounted boards 2c that have passed through the first
bypass lane BPA of the mounting apparétus group A into the
first and second mounting lanes JB and Jb of the mounting
apparatus group B. When the unloading 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,
the mounted boards 2d cannotr be unloaded, and the
producticn of the mounting apparatus group A stops. iIf the
unmounted board 2c is not loaded inta the- m&untiﬁg
apparatus group B for a long time, the production cf the
mounting apparatus group B stops while awaiting the board.
Therefore, the second connective conveyance unit CC2 is
required to perform the board unloading from the mounting
apparatus group ‘A and the board loading into the mounting
apparatus group B in cénsideration of the situation in
which the mounting apparatus groups A 1is awaiting the
mounted bcard 2d and theréituation in which the unmounted
board 2c is locaded 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),

(6) and (7) in consideration of the "board demand signal"
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and the "board unloading awaiting signal" from the
conveyance lane and performs board conveyance.
The conveyance route can be changed and added by
the program.
5 When there is no board.in the loader LBl of the
first mounting lane 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
Ibl of the second mounting lane Jb of the component mounting
10 apparatus B; lécateq ocn the uppermost-stream side of the
mounting apparatus group B, the "board demand signal" is
outputted from the contrcl unit 1000BI of the component
' mounting apparatus BI to the second connective conveyance
unit CC2 located on the upstream side of the loaders LBl
i5 and Lbl.
Further, when no board exists in both the loader
LBl 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 mouﬁting 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 loader, the

25 "v—table and loader with no board signal” is outputted from
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the control unit 1000BI of the component mounting apparatus
BI to the second connective coﬁveyance unit CC2 located on
the upstream side of the loaders iBl and Lbl.
When the boards exist in both the unloader UA3 of
5 the. first mounting lane JA of 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 or when the boards exist
in both the unloader Ua3 of the second mounting lane Ja of
10 ‘the component mounting apparatus AIII ~ located on the
downmost-stream side of thermounting apparatus group A and
the Y-table Ta3 located on the upstream side of the unlcader,
the "board unloading awaiting production stop signal" is
outputted from the control unit 1000AIII of the component
15 mounting apparatus AIII to the seéond‘connective conveyance
unit CCQ located on the downstream side of the unloaders
UA3 and Ua3. This means a state in which the production is
stopped in the component mounting apparatus AIII since the
board unlcading is not performed;
20 When the board exists in the unloader UA3 of the
first meounting lane JA of the component mounting apparatus
ATII located on the downmost-stream side of the mounting
apparatus group A or when the board'exists»in the unlcader

Ua3 of the second mounting lane Ja of the component mounting

25 apparatus AIITI located on the downmost-stream side of the
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conveyance unit CC2 located on the downstream side of the
unloaders LA3 and La3.

The second connective. conveyance unit CC2
determines to which conveyance route of the routes (4)
through (7) of Fig. 16 the board is to be conveyed in
consideratibn of the "board demand signal” and the "Y-table
and loader with no board signal" from the mounting
apparatus group B and the "board unloading awaiting signal™”
and the "board unloading awaiting production stop signal™
from the mounting apparatus group A.

It is to be noted that the board conveyance is
performed with priocrity given to the conveyance route from
which the "Y-table and loader with no board signal; and the
"noard unloading awaiting production stop signal” are
outputted. When the signals are outputted from tTwo or more
conveyance routes, the Dbocard conveyance is performed
according to the determined order of priority.

| Further, when there are boards 2d less than the
number of boards that can be stocked in the second bypass
lane BPB inside the second bypass lane BPB, i.e., the
fourth through sixth bypass conveyance units BP4 through

BP6 of <the second bypass lane BPB, the "board demand
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. Moreover, when there is a board in the board
5 unloading standby position of the third bypass unloading
section BP3 of the first bypass lane BPA, the "board
unloading awaiting signal"™ is outputted £from the first
bypass lane BPA. |

Fig. 12 shows a flowchart of .the concrete

10 distributing operation of the second connective cohveyance
unit CCZ.

It is determined in step S11 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 the conveyance operation may be
performed, the program flow proceeds to step S12 to perform
the following board conveyance operation. When the
conveyance operaﬁion 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 1is stopped for some reasons of, for
example, component feed tec the component feediﬁg unit and

maintenance. In such a case, the above-mentioned

25 determination is made in order to prevent the board Irom
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being loaded.

Next, it is determined in step S12 whether or not
there is a conveyance route of which the "Y-table and

loader with no board signal" or the "board awaiting

production stop signal" i1s on and the "board demand signal"

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” aﬁd the "board
demand signal" have come from any one of the first mounting
lane JB and the second mounting lane Jb of the mounting
apparatus group B and the second bypass lane BPB and
whether or not the "board awalting production stop signal"
and the "board unloading awaiting signal” have come from
any one of the first mounting lane JA and the second
mounting lane Ja of the mcunting 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
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 conditions of
step 12 according to the predetermined order of priority.
Subsequently, the program flow returns to step S11.

When there is no conveyance route ¢of which the "¥-
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table and lcader wit card sign
waiting production stop signal" is én and the "board demand
signal” and the "board unloading awaiting signal” are both
on in step SlZ,_it is determined in step S14 whether or not
there is a conveyance route of which the "board. demand
signal™ or the "board unloading awaiting signal" is on.
More specifically, it 1is determined whether or not the
"board demand signal" has come from any one of the first
nounting lane JB and the second mounting lane Jb of the
mounting apparatus group B or the second»bypa;s.iane_BPB
and whether or not the "board unloading 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 is no conveyance
route of which the "board demand signal” or the "board
unloading awaiting signal” is on, the program flow returns
to step S11.

When there is a conveyance route of which the
"hoard demand signal” or the "board unloading awaiting
signal™ 1s on 1in step .Sl4, the conveyance route that
conforms to the conditions of step 14 is registered in step
S15 as conveyance route information in the memory MEM.

Next, the board 1is 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
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board has been conveyed is deleted from inside the memory
MEM.
Next, it is determined in step S17 whether or not
the conveyance route information registered in step 14 is
5 remaining in the memory MEM. When the convéyance route -
inforﬁation registered in step 14 is not remaining in the
memory MEM, the program flow returns to step Sll.
When the conveyance route information registered
in step 14 is remaining in the memory MEM, it is determined
10 in step SlS wbethe; or not there is a conveyance route of
which the "Y-table and loader with no board signal" or the
"board unloading awaiting production stop signal" is on.
When there is a éonveyance route of which the "Y-
table and loader with no‘ board signal" or the "board
15 unloading awaiting production stop signal"™ is on in step
818,. the boards are conveyed in step S19 to all the
conveyance routes that conform to the conditions of step 18,
and the. conveyance route information of the board
conveyance routes to which the bcards have been conveyed 1is
20 deleted.from inside the memocry MEM. Subsequently, the
| program flow returns to step S17.
When there is no conveyance route of which the
"Y-table aﬁd loader with no board signal" or the "board
unloading awaiting production stop signal" 1s on in step

25 S18, the program flow returns to step S16.
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Next, the rule of operation practice of the third

connective conveyance unit CC3 is as follows.

Selection between the convéyance routes (8}, (&)

and (10) 1s performed aﬂcbrding' to the "board unloading
_5 awaiting signal" from the unlocader UB3 of the first

mounting lane JB of the mounting épparatus group B, the

unlecader Ub3 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 léne BPB, and the mounted board 2d is conveyved.

When 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 mcunting lane

15 Jb of the mountingiappafatﬁs groﬁp B is turned at an angle
of 18C° in the third connective conveyance unit
thereafter loaded into the reflow device 904.
When the boards exist in both the unlqader UB3 of
the first mounting lane JB of the component mounting
20 épparatus 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 ﬁhe unloader Ub3 of the second mounting lane Jb of the
component mounting apparatus BIII located on the downmost-

25 stream side of the mounting apparatus group B and the Y-
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"board unloading awaiting production stop signal" is
outputted from the control unit 1000BIII of the component
mounting épparatus BIiI tc the third connective conveyance
unit CC3 1located on the downstream side of the unloaders
UB3 and Ub3. This means a state in which the production is
stopped in the component mounting apparatus BIII since the
board unloading is not performed.

Further, when the boards héve, already Dbeen
standing by the number of boards that can be étocked in the
second bypass lane BPB and there are‘boardg iﬁ the‘unloader
UA3 of the first mounting lane JA of 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 loader or in the unloader Ua3 of
e second mounting lane Ja and the Y-table Ta3 located on
the upstream side of the loader, the "board unlcading
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 is not
performed.

Fig. 13 shows a flowchart of the concrete
distributing operation of the third connective conveyance

unit CC3.

It is determined in step S21 whether or not the

“1' $109% 11 1&' () - 1$109%& ()-!f1$1
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determined whether or not the conveyance operation may be
performed. Only when the conveyance operation may be
performed, the program flow proceeds to step S22 to perform
5 the following board conveyance operation. When the
conveyance operation command 1s not on, meaning an end, the
board loading operation by the third connective conveyance
unit CC3 is stopped at the end. The convevance operation
command 1is not on whén the driving of the component

10 mounting apparatus 1is stopped for some reasons: of, for
exémple, componént 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 lcaded.

15 ' Next, it is determined in step $22 whether or nect
there is a conveyance 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

20 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 located on the downmost-

stream side of the mounting apparatus group B or the second

25 bypass lane BPB.
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When there 1is a conveyance route of which the
"hoard unloading awaiting production stop signal™ is on in
step $22, the boards are conveyed in step 523 to all the
conveyance routes that conform to the conditions of step 22
according to the predetermined order of priority.

When there is no conveyance route of which the
"hoard unloading awaiting production .stop signal"™ is on in
step S22, it is determined in step 324 whether or not there
is a conveyance route of which fhe "board unloading
awaiting sigﬁal" is on. That is, when the "board unloading
awaiting production stop signal" is not outputted, search
of the conveyance route of which the "board unloading
awaiting signal" is on 1is executed. When there is no
convevance route of which the "board unlocading awaiting
signal" is on in step S24, the program flow returns tc step
sz21.

When there is a conveyance route of which the
"hoard unlocading awaiting signal” is on in step S524, the
conveyance route that conforms to the conditions of step 24
is registered in step "S25 as conveyancé route information
in the memory MEM.

Next, the board is conveyed to the conveyance
route of the highest order of prioriﬁy in step 526, and the

conveyance route information of the route to which the

board has been conveyed is deleted from inside the memory
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MEM.

Next, it is determined in step $27 whether or not
the conveyance route information registered in step 24 is
existing in the memory MEM. When the conveyance route

5 information registered in step 24 is not existing in the
memory MEM, the program flow returns to step SZ1.

When the conveyance route information registered
in step 24 is existing in the meﬁory MEM, it is determined
in step S28 whether or not there is a conveyance route of

10 which the "board unloading awaiting production stob signal"
is on. When there 1s no route of which thé "board
unloading awaiting production stop signal" is on in step
$28, the program flow returns to step SZ6.

When there is a conveyance route of which the

15 "hoard unloading awaiting production stop signal” is on in
step 528, the boards are conveyed in step 529 to all the
conveyance routes of which the "board unloading 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.

Tt is also possible to perform a board conveyance
operation such thatr the electronic componeht mounting
apparatus where troubles have occurred at the time of

25 electronic component mounting apparatus tfouble is bypassed
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by using the first through third c¢onnective conveyance
units CCl through CC3 and the first and second bypass lanes
BPA and BPB.
As described above, according to the component
5 mounting system of the second embodiment, by operating each
bypass lane BP and each connective conveyance unit CC as
described above in response to the board'conveyance request
from each component mounting apparatﬁs and each bypass lane
BP, the unmounted board 2c can be conveyed by being

10 distfibuted iinto the optimum conveyance lane from the
viewpoint of production efficiency, and the mounted board
24 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 perfofming the board
distribution in consideration of the states of cperation of
the electronic each component mounting apparatuses in the
nounting apparatus grouprA and the mounting apparatus Jroup
B, stop in the board awalting state can be restrained to a

20 minimum in each electronic component mounting apparatus.

In order to perform board distribution in
consideration of the "board deﬁand 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 productiocn line, by
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performing the board distribution also in consideration of

the "Y-table and loader with no board signal" and the

"moard unloading awaiting production stop signal”, the

optimum board conveyance can be achieved from the viewpoint
5 of production efficiency.

As shown in Fig. 18, it is acceptable to arrange a
defective board unlcading section BD on, fbr example, the
front side of the second connective conveyance unit CC2Z,
and, when & defective board is generated during the

10 component mounting operation in the componenti nounting
| apparatus of the mounting apparatus group A, fo ﬁnloadlthe
defective board intc the defective board unlocading secticn
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
conveyance unit CC2 when the board is made to pass through
the second connective conveyance unit CCZ. It 1is also
écceptable 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 aforementioned production

25 line is one example, and all the component mounting
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apparatuses are not required to be provided with the front-
side mounting unit and the rear-side mounting unit. The
present invention can also be applied to a production line
in which component mounting apparatuses each being composed
of one mounting unit and a bypass lane are joined together,
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 compoﬁent mounting
apparatus composed of one mounting unit and a bypass lane
are mixed, of the like.

Moreover, the board conveyance directicon 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 into a
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 1s allowed to be
arranged above or pelow the front;side mounting unit or the
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 rto be roughly parallel to .the first mounting
conveyance path, i.e., the first mounting lane and the

second mounting conveyance path, i.e., the second mounting
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lane and independent of the first mounting conveyance path
and the second mounting conveyance path.

By properly combining the arbitrary embodiments of

the aforementioned variocus embodiments, the effects cwned by
5 the respective embodiments can be produced.

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

10 mounting work area. In each of the first  component
mounting work area and the second component mounting work
area, there are independently performed the loading of the
boards by the first loader and the second loader, the
positioning and Tholding of the boards by the first

15 placement-position determining conveyance unit and the
second placement-position determining conveyance unit, the
supply of components by the first and second component
feeding devices, the suction, holding and movement of-
components by the first and second placement heads, the

20 recognition of -components by the first @ and second
recognition devices and the unloading operaticns of the
boards by the first and second ©placement-position
determining conveyance units, the first unloéder and the

second unloader. More concretely, the board is loaded into

25 the first component mounting work area by the first locader
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area by the first unloading 1C. Cn the othér hand,
concurrently with the mounting operation in the first
20 mounting wunit, the board 1is loaded into the second
component mounting work area by the second loader in the
second component mounting work area. The board 1is
positionéd 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
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Subsequently, a component from the component feeding unit
is sucked and held by driving the second placement head,
recognized by the two-dimensional <camera aﬁd .thereafter
placed on the board. After repeating this and after ending
the nmunting operation in the second mountingiunit, the
bocard is unloaded from the second -placémen£—position
determining conveyance unit to the second unloading and
further unloaded out of the second component mounting work
area by the second unloading.

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
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 areaé, the board

obtainad after the component mounting can be unloaded

without awaiting the end of the other component mounting
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with the case where the board is held in the board
conveyance path in the center portion of the compecnent
mounting work area as in the conventional case. This

10 enables _thg reduction in the mounting time and the
improvement of productivity.

Moreover, in regard to 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 tc the camera toc be usually
most frequently used as one example of the component
recognition device, Qr, 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—dimeﬁsional camera in each component feeding unit are
performed always near the position in the shortest distance,

25 not depending cn the size of the circuit board. Therefore,
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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 componeht mounting
work area. Therefore, when the recognition deviée is
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
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component meounting 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
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thereof with reference to the accompanying drawings, 1t 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 as includediwithin the
scope of the present invention as defined by the appended

claims unless they depart therefrom.
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@it 10% & () - a first mounting unit (101), which 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 component mounting work area (200) and do not
overlap each other, able to hold a first board (2a) on which
a component igs 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 recognitionr device (9) by the first
placement head (4); and

a gecond mounting unit (102), which 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

gecond pre-placement standby position (SA), a second

placement position (SB), and a second post-placement standby

position (8C) that are located along a second conveyance
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component mounting work area (201} and a second component
mounting work area (202); a first mounting unit (101}
arranged in the first component mounting work area (201); a
second mounting unit (102) arranged in the second component
mounting work area (202),
the first mounting unit (101) comprising:
a first board conveying and holding device (1),
which is able to convey a first board (2a) on which a

component is to be mounted along a first conveyance path,

able to position and hold the first board (2a) in a first
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e/i$10% 9%&' ()- & first component feeding device (8), which is arrange

in a vicinity of the first placement position (FB), for
feeding the component;

a first placement head drive device (5) for moving a
first placement head (4) between the first component feeding
device (8) and the first placement position (FB), holding
the component from the first component feeding device (8) by
means of the first placement head (4), and placing the
component held by the first placement head (4) on the first
board (2a) that is positioned and held in the first
placement position (FB) by the first placement head (4); and

a first recognition device (9), which is arranged in a
vicinity of the first placement position (FB) , for
recognizing the component held by the first placement head
(4) , and

the second mounting unit (102) comprising:
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position (SA), and a second post-placement standby posgition
(8C) located on a downstream side of the second placement
position (SB)}, and in which the second pre-placement standby
position (SA}, the second placement position (8B), and the
second pogt-placement standby position (SC) are linearly
arranged;

a sgecond component feeding device (18), which is
arranged in a wvicinity of the second placement position
(8B), for feeding the component;

a gecond placement head drive device (15) for moving a
second placement head (14) between the second component
feeding device (18) and the second placement position (SB),
holding the component from the second component feeding
device (18) by means of the second placement head (14), and
placing the component held by the second placement head (14)

on the second board (2b) that is positioned and held in the
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component feeding device (18) by means of the second
placement head (14), recognize the component held by the
second placement head (14) by means of the second
recognition device (19), and thereafter place the component
held by the second placement head (14) on the second board

(2b) that is positioned and held in the second placement

position (SB) by the second board conveying and holding
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positions (FA, SA) located along the respective conveyance
paths; placement conveyance units (1B, 11B) that are located
adjacently on downstream sides of the pre-placement
conveyance units (1A, 11A), for positioning the boards (2a,
2b) at the placement positions (FB, SB) and; post-placement
conveyance units (1C, 11C) that are located adjacently on
downstream sides of the placement conveyance units (1B,
11B), for ©positioning the boards (2a, 2b) in the
post-placement standby positions (FC, SC), and

at least one of the recognition devices is provided
with a two-dimensional camera (%a, 19a) that is located
adjacent to the placement position (FB, SB}and arranged in a
vicinity of a center portion of the component feeding device
(8, 18), for taking in a two-dimensional image of the

component.
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unit (5c, 15¢) 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 (5d, 15d) extended
in an X-axis direction parallel to the beoard conveyance path
perpendicular to the Y-axis direction in the Y-axis movable
unit, an X-axisgs rotation drive device (Se, 15e) for
forwardly and reversely rotating the X-axis ball screw
shaft, and an X-axis movable unit (5f, 15f) that can advance

or retreat in the X-axis direction while being meshed with

the X-axis ball screw shaft.

6. A component mounting apparatus as claimed in any one of
claims 1 through 4, wherein the component mounting work area

is divided into two parts of the first component mounting
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selectively used.

9. A component mounting apparatus as claimed in any one of
claims 1 through 4, wherein the placement heads (4, 14) are
each provided with a plurality of component holding members

for holding the components fed by the component feeding
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are arranged are extended in an identical direction.

10, A component mounting apparatus as claimed in any one of
claimg 1 through 4, wherein the placement heads (4, 14) are
each provided with a plurality of component holding members
for holding the components fed by the component feeding
devices that each have a plurality of component feeding
units, the plurality of component holding members and the
plurality of component feeding wunits of the component
feeding devices are arranged at egual intervals, and a
plurality of components can be collectively held in the
plurality of component feeding units by the plurality of

component holding members.

11. 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)
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first placement position (FB) by means of the first
placement head (4);
unloading the first board (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 (8B) 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 compeonent fed from a second component feeding

device (18) by means of a second placement head (14);
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the method being able to independently performing the
loading and unloading of the first board and the loading and

unloading of the second board.

12. A component mounting methed as claimed in c¢laim 11,
wherein the first mounting operation and the second mounting

operation are independently performed.

13. A component mounting methoed 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 linear
first conveyance path in a first component mounting work

area (201) out of the first component mounting work area
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pesition (FB) ;
recognizing the held component by means of a first
recognition device (9) arranged in a vicinity of the first
placement position (FB);
placing the component recognized on basis of a
recognition result, on the first board (2a) located in the
first placement position (FB);
unloading the first board (2a) located in the first
placement position (FB) toward a first post-placement
standby position (FC) from the first placement position (FB)
in the 1linear first conveyance path 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
gsecond pre-placement standby position (SA) along a linear
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:
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recognizing the held component by means of a second
recognition device (19) arranged in a vicinity of the second
placement position (SB);

plaéing the component recognized on basis of a
recognition result, on the second board (2b) located in the
second placement position (SB); and

unlocading the second board (2b) located in the sgecond
placement position (SB) toward a second post-placement
standby position (SC)from the gecond placement position (SB)
along the linear second conveyance path and holding the

board after ending the component placing.

14. A component mounting method as claimed in any one of
claims 11 through 13, wherein the component mounting work
area is divided into two equal parts of the first component
mounting work area (201) and the second component mounting

work area (202) that do not overlap each other.

15. A component mounting method as claimed in any one of
claims 11 through 13, wherein the second mounting operation
is performed by turning the second board (2b) at a phase

angle of 180 degrees with respect to the first board (2a)
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performed in phase with the first board (2a) subjected to
the first mounting operation and a reverse mode in which the
second mounting operation is performed by turning the second
board (2b) at a phase angle of 180 degrees with respect to

the first board (2a) subjected te the first mounting

operation are selectively used.

17. A component mounting method as claimed in any one of
claims 11 through 13, wherein, when the components fed from
a plurality of component feeding units of the component
feeding devices are held by a plurality of component holding
members of the placement heads (4, 14), the plurality of
components can be concurrently collectively held by the
plurality of component holding members in the plurality of

component feeding units.

18. A component mounting apparatus comprising:
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{202) that are two parts obtained by dividing a component
mounting work area (200) and do not overlap each other, for
positioning and holding 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 ingide
the first component mounting work area {(201), a first board
conveying and holding unit (T) for positicning 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 board in a first post-placement
standby posgition (FC) where the board is conveyed beyond the
first placement position (FB) in the conveyance direction,
wherein a component that is fed from a <first component
feeding device (8) and held by a first placement head (4) is
placed on the first board (2a) located in the first
placement position (FB), by means of the first placement
head (4);

a second mounting unit (102), which is provided with a
second loader (L) that is arranged in the second component

mounting work area (202), for positioning and holding a
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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 (S8C) 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 connective conveyance unit (CC) for loading a board
into either the first loader or the second loader;

detection devices (DL) for detecting presence oOr
absence of a board in the first loader, the £first board
conveying and holding unit, the second loader, and the
second board conveying and holding unit; and

a control section (309) for executing control so that,

with highest order of priority given to a state in which no
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board exists in both either loader and the board conveying
and holding unit succeeding the loader on basis of a
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 (CC), and a board is loaded
by the connective conveyance unit (CC) into a loader with no
board in a state in which no board exists in the first
loader or the second loader according to a next order of

priority.

19. A component mounting apparatus as claimed in claim 18,
further comprising a bypass conveyance unit (BP), 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 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, and

wherein the detection device (DL) further detects
presence or absence of a board in the bypass conveyance unit
(BP) and wherein it is controlled to load a board by means
of the connective conveyance unit (CC) into 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




201 22 February 2005

loader or the bypass conveyance unit (BP) following the
highest order of pricrity under control of the control

gection (309).

20. A component mounting system comprising:

the component mounting apparatus claimed in claim 19;
and

a component mounting apparatus which has a third
mounting unit for placing a component that is fed from a
third component feeding device and held by a third placement
head on a third board that is fed from the bypass conveyance
unit (BP) and positioned and held in the third placement
position, by means of the third placement head,

wherein the detection device (DL) further detects
presence or absence of a board in the third placement
position in addition to the bypass conveyance unit (BP), and

the control section (309) executes control so that:
with a highest order of priority given 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
in which no board exists in both the bypass conveyance unit
(BP) and the third placement position and with a
second-highest order of priority given to the other on basis
of a detection signal from the detection device, a bocard is

fed to the loader relevant to the highest order of priority
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by the connective conveyance unit (CC), a board is fed to
the bypass conveyance unit (BP) 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 (BP), a board is loaded into the locader with no board
or the bypass conveyance unit (BP) with no board by the
connective conveyance unit (CC)according to a next order of

priority.

21. A component mounting apparatus as claimed in claim 3,
wherein the first mounting unit (101) is operatively

controlled independently of the second mounting unit (102).

22. A component mounting method as claimed in c¢laim 13,

wherein the first mounting operation and the second mounting

operation are independently performed.




