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DESCRIPTION ELECTRONI C PART MOUNTI NG MACHINE ~ TECHNI CAL

FLELD : The present invention relates to an electronic part
mounting machine for nmounting an electronic part on a substrate.
BACKGROUND ART - A conventional electronic part nounting nachi-ne of

- thi's' type was conposed as shown ina perspective viewin Fig. 5. In Fig.
5, reference nureral 1 is a nounting head having plural “suction nozzles
di sposed onWO98{B4464f erence, for sequentially pREIVABIBHMES t he
suction nozzles by neans of an internmittent rotary drive unit. disposed
thereon, 2 is a part supply portion having plural parts feeders, for
positioning the electronic parts to -be nounted sequentially at suction
positions of the suction nozzles,. and 3 is.an X-Y table conveying a . .
substrate for nounting: ‘el ectronic parts on, for- positioning sequentlally
so that the electronic parts may be nDunted on preset nounting positions.
on the substrate. Fig. 6 is a plan view showi ng a concept of the .

el ectronic part mounting machi ne. DBSicREPTRONUNeral la is a rotary head,
b is a suction nozzle, 2ais a drive notor, 4 is'an X- axis notor, -5 is a
Y-axis notor, 6 is a substrate, and 7 is an inmage ‘recognition portion.

In this prior art, an exanple of- operation is described below while

referring to Fig. 6. EEECTRONICEART MOBNTENG MACHINROzZ! es 1b, that
is, first station (ST1) to tenth station (ST10), and each suction nozzle

1b rotates intermittently in the .direction of arrOM/A in Fig.. 6 The part
supply portion 2. nounting

TECHNICAL FIELD
' The present mventmn relates to an electronlc part.

mounting machine for _mounting"an electronic part on a substrate.

BACKGROUND ART
A_conventionalelectronic part mountiné machine of this
.t_ype. was composed as shown in a perspeetive:view' in.Fi'g.' 5. In
Fig. 5, reference numeral 1 is_-a- mounting" head having .plural
suction nozzles disposed'on i_ts.--cir'cumf'erence, for sequentially -
passing throuéh the suotionnozz'les bjr means of an intermittent_.
rotary dnve umt dlsposed thereon, 2'is a part supply portlon
ﬁ havmg plural parts feeders for pos1t1on1ng the electromc parts to }
be mounted 'sequen_tl_ally_ at suction p081t10ns- of the suction
' nozzles, and 3 is an X-Y table_conveying' a substrate for Inounting
electronic -parts on, for positio'ning sequentially so that the
electronic parts may be mounted on preset mountlng pos1t10ns on

the substrate. F1g 6 1s a plan view showmg a concept of the '



~ plural types of electronic parts is driven and positioned by the drive
rptor 2a, and positions the electronic part to be sucked .next beneath the
suction nhozzle |Ib at the position of the fifth station (ST5) shown in Fig.
6. At the position of the fifth station (ST5), the-electronic parf.is
- sucked by the specified nozzle tip end in the suction nozzle 1b. The
suction nozzle | b sucking the electronic part rotates the electronic part
to the nounting-angle to the substrate preset ,by ‘a nounting, pfogram at-
the positi o?le@_%rmgz PATkt W@%%FtlFlSnn{'ﬁS’FHP.e-Thgr‘i’,fe%/l‘in?%e‘_‘%i"g}o 2ok the
eighth station  (ST8), the image recognition portjiqn 7 det ec%s, t he position
of the suckethryl beadodbcisarguction rozazlae 28fissadyivg mokert #d8stRt2on is
corrected by rotation by correction rotating operation at_the position of
the ninth saats owtesTd)is &iNraXis maton, Heipassubehirase, and 748 RhILAES on
('ST10), it operates to nount the electroni¢ part by positioning to the
mount i ng- poe¢ogmitpoepeirtinn.t he mounting program on the substrate.6
mounted - on the X-Y table 3 positioned . ' L
by the X-axis notorind thisl peiaxi artypeor esample of operatipnviss describade
el ectronic part nounting machi ne of such constitution, the central
position of behewswiHilenrefeening tar Riigdedl. atThe rotawy rhead ela i basnten or
sucking the el ectronic part coincides with the = position of center .of
rotation of sudciowardzzlés pligndhafcizgr firaylstatidn (ST1)ddvi tentdn station
central position of the electronic part to be sucked and the central,
posi'tion of (§fra 0yl cindRacheBubtiodf nokeledizretdigs émtermittenslyprindiiee ed
bef orehand, there is no other nmeans for correcting the - deviation of
posi tion th@dréfteoAmdErrbw ApasFig 06 ndrhdeaptisupplpportion 2 ponntimg and
it was not always guaranteed to be sucked at. the . central position of
the el ectropjlarRBrdypes of electronic phets Agediivem iand npositiedetdobyokhe t he
probl ens of the - prior art, and it'is hence an object thereof to
present a PPilive motdPYR! and pBSitiows the dlettdoiictpwricenbeaudkesl heab of
the 'suction openi ng provided at the nozzle tip end for sucking the
el ectroni ¢ penedid thatswetdoRi hoDiledeNi s eHe fyauTtidie afodid fifthostdtiencent er
of rotation of the nozzle tip end by a specified anpunt, and controlling
the rotati ngeaPushowh id Men®z2z! Al the podifiod éhehpdifth statign (STHRsi tion
of the part supply portion so as to suck the central position - - - .
the electronic part is sucked by the specified nozzle tip end in the

suction nozz'lé 1b. The suct_ior_l nozzle 1b sucking the electro’nic._
part rotates the eﬂlectronic part to the mounting angle 1.:0 the
substrate p.reset by .a mounting program, at the bos_itiqn 6f_ thq
"sixth station (ST6)l.. Then,-#t the position 6f the éighth stai:io_n_.
(S..TS')., the image recognition p'ortion‘7l det_ects_ the position of the. _
'.sucked electronic part at the _i_:imé of su.ckin.g,-"a-nd. j;he sﬁption is -
corrected by rotation by correction rotating oper_atidn .at the
position of the 1.1int'_h.si.;ation (ST9).. Finally, at the poSition_'o'f- the
tenth station (ST10), it operatés to mount the electronic part by
_"positionix.lg. to the mour_li.;inlg:position preset by the mounting

prograr.n,_ on the substrate 6 mounted on the ‘X-Y table 8 positioned



of- the el ectronic part. precisely, thereby enhancing 't'_h'e suction rate-

of electronic parts. SUWMVARY OF THE | NVENTI ON To

achi eve the object, the electronicc part nounting - machi ne of the.
invention is an el ectronic part mounting machine _ .

3 ' for-correcting the position of suction of the electronic part,

and ‘hounting the electronic part at-a specified position of the

 positioned, substrate, conprisin ural t supply portions for '
accommdat_inE_ﬁex'tﬂ’%‘FiTgP%’f ie?’gﬂﬂ:'&ﬁl% '%g,{c’[rsjé' a plurality of suction
nozzl es di sposed op_the per,iphery.of. a pounting head for ,sucki
etectronic part frSRBEET e F]é‘a eﬂa%‘ftt“gb‘bBP# ﬁ’g?‘f?giﬁ‘,g waghing qtﬂ%'égﬂ
recogni tion portion for_recognizing, the ;u‘g‘kislr’:‘g’ Po-si tion of th& (?u%ked .
" el ect f oni c-goRatitytionnithe cepdralpppifiongs Fhe stictiqn APEPINGBRTIVARY Blends
for sucking an electronic part, a turfet formng the nozzle tl@x gﬁds in a.
radial for fheanezeltipoenddpnispgking tba@#@%“@@%,&’@&&%“%ﬁ e VH Bal
center in'the horizontal direction to the substrate ang\ provi de r,t%t atably
about the axositiomnfeenter ofrotaidon; ofthamezsleidn andt nAweBdingle, tand a
guide slidable in the vertical direction.by supporting the U rod
Accor di ng  tdevistion ofstie central nasitioanef the edectrpsic port ke be spekedy f or
sucti-on provided at the nozzle tip end for sucking the el ectroni ¢ part is
set as the podithieorenimail gtasdtion @ip theenttion epanimg of thepperle pisendon of
the center of rotation of the Urod, and the part suppl y--position-of the
el ectroni c jmpredictedcbefarehamdpltheperisimmother means forceornestingdhe
recognition result obtained fromthe image - recognition portion, and the
rotati.ng andewmiatibntdfepdsitinh thanithe meansifor positdoping thewart aurrlyart
supply ‘portion are controlled so that the central position of the opening
for suctionpertionheandnitr atas muisialwaysoguahentdest ttoohecspeked naly thsi nci de
with each other, so that the central position of the electronic part may
be sucked -peentrd position of the electronic part. : 4

"The invention is intended to solve .the. i)robl'e_ms. of the
prior .art, ar.xd it is hence an obj.ect thereof to ﬁresent a part
mountiﬁ_g machine for set.ting the .central position of the éuction '
openihg provided at the nozzle tip ex_l_d for sucking_ the electionic
part'at a position deviate'_d from the p.ositioh of the center of
rotation of the n'oz'zlé_ tip end by a specified .a'mo'u'nt, and controlling .
the rotating ani’ounf of. the nozzle_tip end an_d_ th_e.. positior_lin_g_._
position qf the part suﬁply portion so as f.o suck the central position
- of the el_ec;tronid part ﬁrecisely, thEréby. énhancing. the .suctiox_i -i'ate :

of electronic parts.

SUMMARY OF THE INVENTION
| To achieve the object, the e_lectrbnic part -mounting

machine of the invention is an electronic part mounting machine



BRI EF DESCRI PTI ON OF THE DRAW NGS Fig. 1 is a perspective view
s"hovm' ng an entire suction nozzle of an electronic part nount i ng nachi ne
i‘n an enbodi ment of the invention. . Fig. 2 (a) is a sectional
view showi ng the suction nozzle in the enbodinent, and Fig. 2 (b).is a

_ partlal sectional- view showi ng the shape of a flrst hol'e of the U-rod.
‘Fig. 3 is a flowhart for explaini ng the operation for  nounting the

electronic part-in_the el.ectronjc unt i

embodi ment . For _correctmgl the @?85510%85\58 nﬁ“’e&é’% ”?1%'3\; | guPta?Eon 0
central posi tign of .the ctroni c part and the uet i n| Vi ded
at  the noﬂ‘?'énﬂnﬁ e ﬁleetcﬁ’é onie, Rpte At 3 n§PRFC 83)5 ﬁBﬁ aﬁiél)l ew

showi ng an exar rrection of Confllﬁgl |on of. ce raI sgtlon of

the ‘el ect r oRio81 QPF(&aﬁﬂgﬁfe“@uc"Pi%nﬁb%ﬁ part suppl ¥ §o %w

per spective view showing a copsti tuti f a conv ntional ele tro

part mounti ﬁgcﬁmpﬂgtmg a pluraligy gotn(e(i gtrgnﬁpaﬁa\}' %’W%hB#&"@h c8 cept
of a conventi onal el ectronic part nounti i ne. EW

CARRY! NG OUBUFkEon mezmigOdisposed on th#?é’ﬁé%ﬁr']]i? ﬁ v TBORRLIRE

enbodi ment of the - invention is described in det ai | beI ow,

Fig. 1is asvekipgan eleofrenicspank from e snncifiedpart eppply portion, and
5 nozzl e of an electronic part nounti n%bmachl ne in an, enbqdi nent

“of the invem image nacoBnition porsien Soxcesngnising eisnckingROVHIOR 23| e,
11 is a guide portion, 12 is a turret portion, 13 is a nozzle tip @g 14
is a suctiorthepencked elsctronicruardt iingwbiely thgesuqfeoann%ﬂ&g Ay plg&r ve, 16
is an engaging paw, 16a is a support shaft, and 17 is a 'spring. Fig. 2
(a) is a semoz;zialtlplemdsfmsugkmaeaslﬁiecmmemré. antuxned &the, and
Fig. 2 (b) is a partial sectional view showing the shape of a first hol e
of the U rocdnhozdle t:ilpgenﬂs(a) a (riadial dormerg dU-rod for holding the turret
rotatably about the axial center in the horizontal d-'1rect10n to the :
substrate and prov1ded rotatably about the ax1a1 center in the
_ vertlcal direction to the substrate, and a guide shdable in the
vert1ca1 direction by supportmg the U- rod
According to this const1tut10n, the central pos1t1on of the
opening for suction provided at the nozzle tip end for sucking the
electlronic part is set as the position deviated by a specified-am'ount
from the position of the center of rotatmn of the U-rod, and the part
supply position of the electromc part on the part supply portlon is
predicted from the reco.gmtlon result obtamed from the image
reeognition po.rtion', and the rotati'ng' amount of the U-rod and the
posit'ioning 'po.sition' of the par.t supply portion are control_led §0
that the central position of the opening for suction and the central

position of the electronic part may coincide with each other, so that

the 'cehtral position of the electronic part may be sucked precisely.



numeral s 15a, 15b are bearings of the rotating body 15, 18 is a second
hole, 19 is a first hole, 200is a U-rod, 20a, 20b are bearings of the -
~U-rod 20, 21 is a reduction gear, 2la, 21b are couplers, 22 is a rotating
body, 22a, 22b are bearings of the.rotating body 22, 23 is an..engagi ng
portion, and 24 i's a camfoll ower. The constitution of the"
enbodi nent of the invention is described below while referring to Fig. 1,
and Fig. 2 (a),(b). First, the guide portion 11 for supporting thé
suction nozzle 10 on the electronic part nounting nmachine is fornmed

slidably in ica irecti ol | ovier 24 to be éngaged
wit h an el evﬁﬁﬁﬁf@é@#@ﬂ’;ﬂﬁ&fﬁmﬁg@@?% ded at a specified =
posi tion of the guide portion 11. Inside of the suction ngzzl e 1%'th’e
Crotating body 22 i §1Br dviiBle® PRFRRAHIYR VIS FHQYEIBS A0 SRIIL PUEHAM
about the axial center_in the vertical djrecti n'to.the'suﬁshtate f%r '
. mounting el eeezdgi ¢f paclectsonippash mauntRG K PIPSAR 22 ephedigens Pl s
provi ded rotatably about the axial center in the vertical direction sane
as the rot attheyippemtida.t hr ough the reduction gear S :
6 21 and bearings 20a, 20b. | The rotating body .22 is -
engaged with the ingig. 2n@tiscs septionad wiew showdng the gnet Hen‘@/’rISanO. is
engaged with ‘the output shaft of the reduction gear 21, in the rotdating
direction bytheamsbodiment andpFie.<2 thhis mparigalisactionel view drowins
rotating body 22, the V-groove'egzaging portion 23 is fornmed correspondi ng
to rotary dtheishapecohs finstt holbowhjthe U-rod. Below the U-rod 20, the
rotating body 15-is provided about the axial center in the horizontal = -
direction to the sutBig: a8eisua f Bowchartofioh explainingntbe 1eperatipn fo® the
turret portion 12 is engaged with this rotating body 15. The turret _
portion 12 hasowntiagoritie ledéetrbRicoprmhi bat e elacirenth parly|mounsingd 13,
and this second. hole 18 .communicates with a first hole 19 provided at a -
specified posa¢hime i thbembodim2@tonly in a selected nozzle tip end 13,
thereby forming an air passage. At a specified position of the rotating -
body-15, an engagi ngFig.oévim)15hoiws pmoexdexpleopf defrifignyatiome of gentreh, and -
an engaging paw - 16 to be engaged with or disengaged fromthis engaging
groove 15' i poditionseditlos eléttaoalit pardramd shepsuctionadpening paavidadeta.
spring 17 for thrusting the S - - _
' the nozzle tip end in the embodiment, and Fig. 4 (b) is a plan view

showing. an example 6f correction of- cqnfiguratipn 6f cenfral
'poéifidn of the elecfronic par_t‘ énd the suction opening'_.

Fig. 5 is a persﬁective view shoﬁring a'.constitution of a
cdn—véntioﬁal ellectroni.c_parf moﬁnting Iﬁachin'e. o _ - -

o : Fig. 6 is a plan view showing a concé}pt of a conventional _

electronic part mounting machine.

BEST MODE.OF CARRYING OUT THE INVENTION _
: Reférri_ng now to the drawings, an embodiment of the
fnvention is descfii)ed in detail below;

Fig. 1 is a perspective view showing an entire suction -



engaglng paw 16 toward t he engagi ng p05|t|on S prOV|ded : In the
stuction nozzle 10 of the enbodi nent havi ng such constitution, the nozzle
tip end 13 located at the | owest position of the plural. nozzle tip ends
13 as shown in Fig. 2 (a) is disposed at a position deviated by a.
_speC|f|ed anount -in the central position of t he suction opening 147

provi ded at the nozzl e’ t|p end 13, fromthe '

7 - enter of rotatji.on of the U hat js, the
axial  cent BO28Te pES ?'&ﬁ%mn{%e%mwanswc S o' 8 oBbodilfhnk3r
fl owchart | ai ni ng . on for noun t he el ect r oni.c part
1t he ol ectheiRYeER R o f CTCLRAN TR topmpralay
control of. el ectrani c part . by thus constituted el ectronic part, nounting

machine is - %p}%?r%‘& eb%PW\Wm]i?elsr éffé%l‘r’fieﬁg’qrélﬂsgl?’fis a ppgzle timend, -

el ectronic part is sucked at’ a sucking position of the part supply portion

(S1).  Thed4 ima suetiognopesirgod Sois aneotatdng el paris sacregaginghe

- position of the image recognition portion-is recognized (S2). Accordl ngly,
in order t@reevat 16hie sncangaginecrawli d6gals apmm;p%@wh , einad 13issar at e,

fromthe recogni zed suction position of the electronic "part,.the

posi ti oni ng spaéngi orFig. 2 (R »sa/spabioelalam“eahhwcngrtbstsmlolam@nle i

rotation amount of the nozzle tip ends (U-rod) are calculated in :

consi der at i dheo¢ mblodipreattetamd Figi 2g(lpows &i partiall septional mjewnghewangt he

substrate (S3). Dependi ng on the calculated data (each correction._
anount ), théheshapeiof 4 firsbeale afhthe iEb-rodzz| In (Rig. @ (R, 4bk refeaende (S4) ..
The electronic part is nounted on the substrate (S5). - On fhe

~other hand, mimekrabnddss| ¥5hi ate themrpngsesfs the rdtmtingibmdy §t5ep1$3i,s ahe

devi ati on of the central position of the electronic part fromthe central

posi ti-on of secbati bolepf19 e anfirat dadlep26nid a IJ-rodz| 204, A0 ake dradrings

recogni zed suction position of the electronic part (S6). By thus

obt ai ned datof thkeU-a0d @0 aﬂ:rbusnta) reditetion gamki2itn,a2 hiexiredomplens, 22 part in
g

order. to suck the central position
a rotating body, 22a, 22b are beanngs of the rotatmg body 22 28 is
an engagmg portion, and 24 is a cam follower.
The constitution of.the embodiment of the inventién is

‘described bellov.v while referring to Flg 1, aﬁd' Fig."2 (a), (b). 'lFirst,
the .gui'de portioﬁ 11 for_-supp.o'rting the suction nozzle 10 on the
electronic part mounting r;aachine is-fdrmed slidably in the vertical
direéfion, and the cﬁm foilower 24 to be engaged 'with an e_leva-ti_n.g_..
_g-roove cam (not sholwn) is p:ovided at a specified pqs‘ition of .the
‘guide portion 11. Inside of the. su'ction'nozzie'lo,_ .i-:he rotéting . '.
body 22 is pr‘ovided.th_rou.gh tile bearihgs 22a, 22b, rdtatably aBo-ut

: '_ "the axial céﬁter in -t,he- vertical . direction to the substrate fo_f
mounting electronic ﬁarts._o_n. ﬁel_ow the rotatipg body. 22, the
U-rod 20 is provided rotatabl& é.bout the axial center in the vertical

direction same as the rotating body 22 through the reduction gear



- of-the electronic part at the central position of the suction opening-

of the nozzle tip end, the positioning position of the part supply

portion and the correction anpbunt of rotation anobunt of "the nozzle tip
end -are calculated (S7), (S8). On the basis of these. results; “.the
nozzle tip end is rotated by the cal cul ated correction amount obt ai ned
at step S7 before the suction operation (S9), and sintlarly - the

"posi tioning poskt:ion qQf the part supply portion is noved by the il

cal cul at ed @&aeéﬁwm&s&ﬂas(%ﬁb : Fig.- 4 (a) shows an
exanpl e of configuration of central ' on.of. the el ectron art
ahd the suction ope'ﬁhﬁg‘%%tﬁligdb'éld&tzz is engﬁﬁe‘id‘ﬂfheﬂ’(‘i ’p“lé‘hﬁsﬁﬁhi ﬂéghg
enbodi nent, and Fig. 4 (b) is a | an_vi ew show ng an .exanpl e of
correction cldsshiongeari-8h andc 9rHI'1‘°d 20 ﬁés??gﬁﬁegf‘”iﬂb t&lee@t‘%tBh‘ltc part
and the suction opening. In Fig. 4 m)g reference nuneral 25 Is
t he central Mmmfdheme&mtmmm&a@ﬂl in thﬁhéo 2zlged1triestlé‘rﬁ'db¥@?%¥i?° 26 is
the céntral position of the suction openi 27 is the central

posi tion of thecceuplersodla, Pabt, Btithe uppemnggfonheeeotﬁnnsfb@% or t
supply portion, L is the di st ance - bet ween 'the-central pesition of
rotation of gheVhgradve é¢ngaging podtion 23 is Hormed: cariregponding tofratiazy
suction opening, and [err] is the rotation anount of the nozzte tip
end. The cdxiving means i(aot Zhoxfn).he " suction opening is the position
devi.at ed fromithe central position of . rotation 25 of -the nozzle t|p
end by the di stanceBelownthe Uoredi20, the rotasjpmg pogdor 15 68 provided mbowg

- direction of arrow B.- Referring to Fig.: - . 4 (a) ‘and. (b), the detail is
descri bed abghg agddicedritlerdn tHe hbelzontal dmeat1bnrtoatbmaubstraﬁeesunﬁaz=lee tip-
end ‘and the positioning position .

9 througlothé beapiigs iaapllﬁbp(mid tlve tabpet pbiEioneck? is engiagedf r om
the specific recognition result. Fig. 4 (a) shows the configuration
of the el ectweth @h@ardotating bvdy 1ise CThler fhriuts poirtionofl 2t hassacdéaamd i p
end before correction of - the suction position, and in the initial
state, as shpyle 18 confmuhit@ing with elalch sezyle alip pasl 1Bpandf thistsscdomd 25 of -
the nozzle tip end and the central - position 26 of the suction.opening
at distance hoBd agPasnt @hicates with tah€irg®\lidle mrﬁ!ﬂwdadaatr avspecifi¢de
part supply portion, and the

_ posu;lon of the U-rod 20 only in a selected nozzle tip- end 13,
.thereby formmg an air passage. At a spe01f1ed pos1t10n of the

' rotatmg body 15 ‘an engagmg groove 15’ is provided for defmmg -

_.the rotatmn, and an engagmg pawl 16 to be engaged with or.
disengaged from this engaging groove 15' is d1sposed osc1llatab1y_
on a support shaft 16a, and also a. sprmg 17 for thrustmg the
engaging pawl 16 toward the engaging pos1t10n is prov1ded

In the suctlon nozzle 10 of the embodiment having such

constitution, the nozzle tip end 13 located at the loweet pos1t10n'of _
the plurel nozzle tip ends 13 as sho_wn in Fig. 2 (a) is ‘disposed at
a position deviated by a specified amount in the central poeition of_

the suction opening 14 provided at the nozzle tip end 13, from the '



rotatlon anmount [err] of the nozzle tlp end at thls tlne is defined to be‘
O-"degree. The central position 26 of the suction opening of the

nozzle tip end is deviated fromthe central position 27 of the
electronic part to be sucked by AXin a direction parallel to the -
nDV|ng direction~of the part supply . portion and by [err]Y in an

orthogonal direction. This conflguratlon can be obtai ned easily,

e, eCoL SR FUESACGRBR B shEEUSHSH T SR BT G B

central position o rotatlo nozzl e.tip end sucking the -

el‘ect roni ¢ papter of retatinn q}n&\;}rogatmg {mdy 2. In Fi g. 4 (b), each .
correcti on anount added to ' rotation amount [er'r of the nozzle .
tip end at. the ti mﬁgf gu’cﬁl% lgghart " foy rré!q}aém%n# abign 8rthe
part suppl y. portion, |n nsi derati on ~_-of the-position deviatjon '
amount ([ er Mounting, F{F? eppctnomdc pagt imethe electyonic RREIRARDERE ] (o
be corrected of the nozzle tip end is ~determined in formula 1, and
the novi ng Eanhinetin bhe coynpedimends Moun&lns ¢antrol fpe lfcﬁmchnar%
determned in fornmula 2. : 10
Formula 1 by thus constnqq:@d ,e]lpctzrgmf mqt(lpgpp]tmg)machme is explained 2
|[err]| =[err]X+L(1-cos[err]) : This is the outline of nounting
control forbg |Wgnl¢1erefeémnalt0pc1§gu%n oFirgte. the clectroripaart is
precisely, and in actual_ operation, the inclination and nmounting angle
when sucki ngueked aélaaeuplsmz: poaitioaref thespartikunplyiportinm(Sk)-at ?I‘dw

| NDUSTRI AL APPLI CABI LI TY - As described herein, according to the

i nventi on, the suséinn positiontofHthekledteonic piadh sméneudngt phewakdtiont of he
nozzle tip end for sucking the electronic part is deviated fromthe"
central posheiioragd rectgmitéongionthen iezmcognized(§2Dy oAspmdiniglyl, amount ,
and the rotation anount of the nozzle tip end and the positioning -
posi‘ti on of orfler pset msarppt yther suckedr electiondt| edrtamdecheslyf e the
central position of the electronic part can be sucked precisely, . and

: : substrate, from the recognized suction position of the electronic

part, the posii;ioning pdsition of fhe X-Y table, ai;d-'éach_ correction
amount of rotation amount of the nozzle tip ends (U-rod) ‘are
'calcdlated in consideration of the preset mounting position and
mounting .angle on thé substrate (S3). | D'épendiné ‘on the |
calculated ddta. (each correction amount), the X-Y 'table' is moved
and the nozzle tip ends are rotated'(-S4).' The elelctron_ic'part' ié,_ .
mounted on the substrate (S5). |

On the other hand s1mu1taneously with the process of the -
above step S8, the deviation of the' central position of the electronic
parf from.the' central position of rotation of the nozzle tip end is
calculated frdm the recbgnized sﬁcfion position of the electronic
paft (S6). By thus obtained data (devddtion ‘amount), when’

_sdcking a next electronic part, in order to suck the central position



t he’ successful suction rate of electronic parts is enhanced.

What is clained is: : 1. An electronic part mounting nachine for
correcting a position of suction of an electronic part and nounting said
el ectronic part- at a specified position of a positioned substrate, .
conprising: . - a. plurality of part supply portions for accomodati ng
- a plurality of electronic parts, - a plurality of suction nozzles

di sposed on -a periphery .of a ting,head fqQr suckhng an.electrqnoic part .
fr oPn a spec?ﬁ, 8 e&gﬁr&;’éﬁpﬂﬂv gg%?d’r‘??'t’éﬁﬁp“l 1°n_°%l;tlr?e?sr}é% s e oegn(él ' oﬁ ‘

portion for recognizing. a sucki Qsiti.on of .a.sucked el ectroni art,-
wher ei n sai @f é‘g@t Peﬁzﬁoﬁﬁé sgge pﬂ‘fﬁ‘gﬁc’int‘?go?%fg}% é’li't'i pa %d%ull’% '
sucking an_electronic part, a turret form sai.d nozzl e, ti ends, i n-a.
radial fornpogtion saditde perraciien amonnt ng"f% laPa%‘P?“ntaPS&he BRZ%8 al
center in a horizontal direction to said subst'rat% and pr-ovi ded r ot at abl.y
about an axtil emshmse ¢alcaleoted (83D, (SBect QR the basig of & reeslts g 5
guide slidable in a vertical direction b%/. supporting said U rod, :
thereby a cthermpzglestip endois aptetathibygithecaleelated spzection ameuphe
nozzle tip end for sucking the.electronic part is set as a _ posjition _
devi at ed by obtapeed it edenr®Ubeforethe syposian eperttignd @M epnd smilarly i on of
the U rod. - 2. The electronic part nounting_nachine of claiml,
12 the positivréme poaitiantofsthppprpesipplyrorsion ie meved bynthe par t
on a part supply portion is predicted froma recognition result obtained
from t he i mnegéculdednéarrecting wimennti(810he central position of -the
opening for suction-provided at the nozzle tip end coincides with the
~central position of Figiede(extshmwe gmrexample ofuekefiguration of central

poéition of the eléctronic-pé_rt 'an& the suction opehing prm-rided at
the Inozz_le_tip ehd in tile embodi.ment, and Fig-. 4 (b) is a plan view.
showing a-n'ei:ample of corre.ction.. of configufation: of centrai’ _
' ﬁ;bsition of.the electronic part _ar_xd the suction opening. In Fig. 4
(a), (b), 'referenée numeral 25 is the central position of rotation_pf
the n&zzle tip end (U-rod), 26 is the central positio'n of the suction
'opening, 27 is the centfal position of the electlfdnic part, B is the

- moving direétibn of the part 'sup.ply portion, L is the ‘distance
-between th(-.z. central position of rotation of the nozzle tip end an_d_.

- the c_entral positio;i_of the suctio_n- ope_ning,. and 6j is the. x;ot:gtion
amount of the nozzle tip end.  The cé.ni;ral _p.o'si'tion. 26 of the
suction opening is the ppsitidn deviated from th_e cenfra;l position of
r6tatiof1-25 of the nozzle tip e_nd_.b"y. the distance L, and the part
supply portion moves in the directibn of arrow B. _Réferring to .-Fig.
4 (a) and (b)-,. the detailﬁ is’ described about calculation of the |

rotation amount of thée nozzle tip end and the positioning position
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\ , : 3. _ An ‘el ectronic part
maunt i ng machi ne for nounting an electronic part at a specified position
on a. substrate, conpri sing: _ a part supply. portion for
agccommodating an el ectronic p art., . a suction nozzle for
sucking said eleétronic part fromsaid = part supply portion, and
an i mage recognition portion for recogni zing a sucktng position of said
el ectroni c par.t- ' wherein said suction nozzle has a nozzle tip
end forni n®t the gart supplzperdion ahont theingx wigtion fropathe sprgitic
a central positign of said opening is deviated froma. center of

rétation offesgdikivryresulty end by a specified amount.
S _ o Fig. 4 _(-?.) s_hdwé.the._configurati'on' of the electronic part: |
| and £he gen_tral ﬁositidn of t'l;e, sucfioh ti'plend befof:e correction of |
the suction'pbsit?on, aﬁ& in thé iﬁitia_l state, as shown in Fig. 4 (a),
the éen.tral ﬁositiﬁn of rofat'ion .25 of the nozzle-_tip end ana the
central pOsitibn 26'of'the s_u_ction opéniné at distance L a're'parallie-l_ |
. to ﬁie zlnloving diiection'érrow B of the part supply port_iori, and thé '
rotation amount 6 of the nozzle tip end at this f.imé is d_efiged to bé.
0 deg;;eé. The ceﬁtral position 26 of the sﬁctio’n ope;iing of the
‘nozzle tip end is deviated .flfom .th'e centra_llipOSit'ion 27 of the
electronic part to 5e sﬁcked by AX in a directiqn-p_'arallel to th,e-
_moving.dir_e'.c,tion: of the part supply portidh and by. AY-in an
3 of_thogonél direétior;. This configuraﬁon can be obtained easily,
'when'r_ecognizing the sucti_oﬁ position of the s._‘uckéd electror.)i'c. part
by the image recognition portion, becaus_e_ the rotation angle of the
central position of rotation of the ndzzl_e tip end sucking the

electronic part is a]_._reagly knqwn. ' )
| In Fig. 4 (;l)), each _cqrréctidn amount is added_to the
ro_tatiop amount 0 of the hozzie ‘tip en.d at the time of_ suction and
the posii_:ioning position of the part supply portio'n,'.i-n. considerati_on
of the position deviétion'amOunt (AX, AY). At thié time, the
- rotation am.o@m't 8 to be correct.ed ‘o_f fhe_ nozzie tip end is
determined in'fo_rn.lula 1, and the moving amount to be. cprreéted of

the part supply portion is determined in formula 2.

10



4.0 The electronic part nounting machi ne of claim

3. wherein said suction nozzle includes: - - a
plurallty of nozzle tip ends, : " a turret supportlng said
pl.urality of nozzle tip ends in a radral form and _

a U-rod for -hol di ng said turret rotat abl y about an
13B axial center .in a horizontal direction to said substrate and provi ded
rot atably about -an axi al center in a vertical direction to said substrate,

and. : said. central position of said opening is deviated from a
central position of rotation of said U-rod by a speci fied amount.
57 Formulgele| ect ronic part nounting nachine of claim 3,

wher ei n sai d image recognitjon portion further has a function of -
predicting a part supply! rﬁoLr‘-tSr‘led(éfY@ér d electronic part on said part
supply-portion-on a basi s of result of recognition, mtching said central
position of said op@'mmgulﬂ 2h a central position of said electronit paft
bei ng sucked. The el ectronic part - mount i ng-
machine of claim 3, l AX’ | =&nBt&i(h-cosd)st ance between said central
‘position of ‘rotation of said nozzle.tip end and-a central position of
said . opening is L, . ' a rotation angle of said nozzle tip end-is
[err] a distance between said central position of said opening
of © said nozzle ti T lesdisitties autlinensf ahopasing oaromtirod afioat ehekingrihe part
being sucked is [err]X in a direction-parallel to a nmoving direction of
said part. supghrgiopbsitionaofl fler relécironic dparetpruciatly,i ghid anghetﬁai a.
novi ng direction of said part supply portion,

13C apdeatiahi dheainelihabiinvaeid ancenting apfgietwmno‘subhiﬂgltﬁn: of
said nozzle tip end and a central position of said-electronic part

electronic part are also taken into consideration.

INDUSTRIAL APPLICABILITY

As described herein, according to the invention, the
central position of the suction opening provided at the nozzle tip
end for sucking the elec_t.roni.c' pert is dexriated from the Cenfral B
position of rotation of the nozzle ,tip-end by a epecifi'ed' ‘amount, a.nd:
the rotation amount of the nozzle t1p end and the positioning
posﬂ;mn of the part supply portion are controlled .and therefore the-
central p031t1_on of the electronic part can be sucked preclsely,,and

the shccessfui_suctioh rate of electronic parts is e_nha_nced.
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i's- [.err ' and in this. condition the following relations are . :
est abl i shed: =si n[err]([err]Y/L) and ] Jerr] |

'axétﬁ?oﬁHﬂlﬂMﬂmﬂHWHlllng Tis steps of:  epodof mountingan

~electronic part by assuttlon nozzle, at a positioning position of a part

supply portl on, . . With-said suction nozzle having a nozzle
tip end ah openlng for .sucking said el ectronic part,

and ‘What is °1anaeee\%tral position of said opening being :
~devi at ed froma center of rotatiqn of said nozzle t ecified
anount, - (b PR sesEomIC PATCEORT q‘bﬂgllfli%h?’ﬂﬁ r%gﬁ."a\rlé?%"&g?o%i c

part | bel ng .sucked, g ) cal cul ati.ng a m)untdonlcl;l cortection, amount
of both - possitien raf p?d%qt%‘?rbn f ap_ elegionignars; and, MARHHRE of2Hh 27 e
tip . end (d) noving said X-Y table ?CCOI’dI nlg 8 bd cal cul ated .
mount i ng coraleetnomcmmdnst a specified pogitipg: of i Positigngg, snbstigte end

according to -said cal cul ated nounting correction anount,
13D - c(ompmunm ating a deviation between a central posi tion of -
rotati.on of said nozzle tip end and a central position of said eglectronic
part, on a.basis ef pherarlet:ogmfzenasm@ummymtw%for aCCOmmO'%g')mg a
calcul.ating a position correction amunt of said positioning position of
" said part smipirylpmef eleckndnioparten correction.anount of said rotation
anount of said nozzle tip end, on a basis of said cal cul ated deviation
anmount’, ghpluxzlity od smtionouezdetsl élsameldyoa @cnqmnhem' ofapd
cal cul at ed. rotation correction anount, (i) noving said part suppl y
portion by -ampamiting lm‘adsﬁonjsuckirtgjlaat elbcivenid part from specifiedipart and
(j) mounting said sucked electronic part on a substrate.
The met hod oduppli portion, and - wherein said suction nozzle incl udes
‘an image recognition portlon for recogmzmg a sucking
pos1t10n of a sucked electromc part,
wherem said suction nozzle has a plurahty of . nozzle tip
ends for sucking an electromc part, a turret formmg sa_1d nozzle t1p
ends in a radial form, a U-rod for holding said turret rotatably
about an axial center in a horizontal direction to said substrate and
provided rotatably about an axial center in a vertical direction to
said substrate, and a guide slidable in a vertical direction by.
. supporting said U-rod,
thereby a central position of an opening f_o'r suction proirid_ed.
- at the nozzle tip end for-sucking the electronic parf.is set as a

pdsition deviated by a specified amount from a poé'ition of a center

of rotafion of the U-rod.

2. The electronic part mounting machine of claim 1,

12



pl urWends A aturret supporting sald

pl-ural i u' ends in a radial _form and _
a U-rod "forc J/J”li turret rotatably about an - axial -center in a

‘heri zontal. directi oh t*o said substrate and provi ded rotatably about an
axial center in a vertical direction to said substrate, and
- said central -position of said opening is deviated froma- central posi tion

of rotation of said U-rod by ..a s fi ed, anpun ) « ;

5 03O O SAherelda Part ST phaiiEbnbhithe elestronis Pegk o
conpri si ng: a ste dictipng a part sup posj ti on .of said
el ectronic Q&rf‘ PRI E"’B‘é d%ﬁﬁ& E%irg LR %He%P%F%XSFSELﬁ gbt 21'1t§'(,eéign| zed

suction p03| tion, and matchi ng said.central position of. sajd opening with
a central pdEPmi the dmags; bpcag@étmperﬁaam agal hae cgpiraljposition of the 1q,
The nmet hod of claim7, ' wherein_a di stance between said central

posi tion of OPﬁ@ﬂaglfSﬁ' snckigndprevided et ghenaoanle Sinemd apinpddeeiwitht said-

" openingis L, a rotation- angle of said nozzle tip end is [err],

a di'stance Kbevmtrgémpsmmaf the sle¢tyonie peaatdoobesueked: said nozzle
tip end and said central position of said electronic part .being sucked is
[err]X in a direction parallel to a noving direction of said_part supply
portion, and [err]Y in a direction at right angle to-a noving direction of -
said part supply portion, .- a devi ation anpunt between a centra

"~ position of rotation  of said nozzle t|p end and the céntral position of -
said electronic . part is [err]X, and in this condition, said. nozzl.e tip
end is rotated and sai d part- supply portion is moved so that the -

fol | owi ng relations are established: | [err] |.
=sin[err]([err]Y/ L), and | [err] | =[err]X+L(1- cos[err])
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