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PTI ON Met hod and apparatus for nounting el ectronic conponents TECHN CAL

FI ELD 5 The present invention relates to a nethod of and an appar at us
for nounting el ectronic conponents on to aicircuit board. BACKGROUND ART 10
One exanpl e of a conventional electronic conponent nounting apparatus is
shown in Fig. 6. Electronic conponent ﬁ?ﬂﬁ%ﬁ doRPParat us 30 conprises a

ectri D g Q .
| oader 39 for carrying in and out a cirtcui oard 1, a conponent feeding

unit 35 which stocks trays 3 |oaded with electronic 15 conponents 2, each
Lray 3 being fFESdCy Aok @REaT 305 SHo| DRUNEL0EKEdSOH S Ny TRRAISTES | n
such a way that the tray 3 accommobdati ng conponents 2 of desired type is
vertically transferred to a proper tray feeding position, a plurality of
conponent feeder reels 32 for supplying 20 el ectronic conponents 31 which
are stocked ITEGHNIGAIoF IELRpe-|i ke nenber wound around a reel, a nounting
head 33 equi pped wth a suction nozzle 34 which picks up electronic
conponents 2(31) MhesuxtdsEmt rionvédeicnnpebentesf eediangnattidd 3&F cind hen
conponent feeder reels 32 and W98/ 36629

PCT/ JP98/ 0064fparatus for mounting electronic components on to a

circuit board.

BACKGROUND ART

10 One example of a conventional electronic component
mounting apparatus is shown in Fig. 6. Electronic
component mounting apparatus 30 comprises a loader 39 for
carrying in and out a circuit board 1, a component feeding
unit 35 which stocks trays 3 loaded with electronic

15 components 2, each tray 3 being fixedly placed on tray
shelves stacked in a tray magazine in such a way that the
tray 3 accommodating components 2 of desired type is
vertically transferred to a proper tray feeding position,
a plurality of component feeder reels 32 for supplying

20 electronic components 31 which are stocked in a row on a
tape-like member wound around a reel, a mounting head 33
equipped with a suction nozzle 34 which picks up
electronic components 2(31) by suction from the component

feeding unit 35 or the component feeder reels 32 and



2 nounts themon to the circuit board 1 |ocated at a prescribed nounting
position; WRPBIA622_ v robot 37 for causi ng the nounting. head FLHERGO4
freely on-a plane defined by X and Y axes. 5 In the above-descri bed
arrangenent, the nmounting head 33 is freelly noved by the X-Y robot 37 to
pi ck up conmponents 2(31) fromthe conponeﬁt feeder reels 32 or the
conponent feeding unit 35 with the suction nozzle 34 and nount themon {0
the circuit nomartds lthemadtedtat thel@ipreeddr doatddsiltocated het past ure of the
conponent 2 (31) held by the suction nozzle 34 is checked by a conponent

recogni zi ng weeeEAil38d andunoli hgCched iz oas addanmut esbpsecisekyrat a
gi ven nounting position. Such conponent nounting action by the nounting

head 15 33 igau£peqt €fe tRbbhtahly 6kad Bizver meRers e CEMPONENLEaREAUI Ied
for one circuit board are conpletely nounted. Generally, smaller conponents

such as chi gffm@@eg§sxaggdf§da§ggq1the conponent feeder reels 32 whereas
conponents o arger Size such as IC or LSI are supplied fromthe 20
conmponent feeding.unit 35 10t apparatus 30 of such kind. Sipce the

mount | ng%head 33 %rgst%%l ?r/)bég%i ﬁ%ﬁg%%s i G TROSATE S ith’? H&mé%g%"e\gdggéfii bed
apparatus 30,_the unting head 33 needs _to travel_ between the conponent

f eeder reels3%21%rg?ﬁ%i¥o Bﬁanpyfég&iﬁgYUHQ?QQSQﬂHFQrR#Ck up

components 2(31) from the component feeder reels 32 or the
component feeding unit 35 with the suction nozzle 34 and
mount them on to the circuit board 1 located at a
10 prescribed position. The posture of the component 2 (31)
held by the suction nozzle 34 is checked by a component
recognizing camera 38 and corrected so as to be mounted
precisely at a given mounting position.
Such component mounting action by the mounting head
15 33 is repeated until all of a given number of components
required for one circuit board are completely mounted.
Generally, smaller components such as chip components are
fed from the component feeder reels 32 whereas components
of largér size such as IC or LSI are supplied from the
20 component feeding unit 35 in the apparatus 30 of such kind.
Since thé mounting head 33 has only a single suction
nozzle 34 in the above described apparatus 30, the
mounting head 33 needs to travel between the component

feeder reels 32 or the component feeding unit 35 and the
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nmounti ng position on the circuit board 1 via the recognizing canera each
ti me one conponent 2 (31) is nmounted, thus having rather |ow productivity.
By providing the nmounting head 33 with seweral 5 nozzles so that conponents
2 are picked up in plurality at one tine to perform continuous nounting._

action, the ng LVLEY.: be..e n V. i e 0 pick up a
plurality oﬁﬁionpgk ﬁéégiggégp Pegn%rgﬁg¥ﬁgﬁ%§ﬁ%%ﬁ%n f%%d#%% unit 35, the
conponents 2 need 1o, be relininar'l¥.10 transferred to 2 cri bed
posi ti on and SFIYHEE- TR §8F58neﬁﬁbntﬁﬂf(ﬂQﬁﬁqoﬁﬁﬁn?%%t pgﬁggsé§it is
necessary to pro%%ge abgéaggégégngégggusakyhigg%és ﬁgpagke of picking up
conponent s ZNGHIE$Bvi I t WCHWIREIHOnsVIeh: X-Y plane) and a
tenporary hol di ng means on which 15 conponents are held, causing the entire
structure of the RBypparavigding bael aoydtamy durast i Thtedth Apeverast of the
present invention is to provide nethod and apparatus for nounting

el ect ronbc aogpohent sohhlahgcampomeoent? tamngderkeciani snpbfirsiipleat
structure 20 for perform ng efficient conponent nounting action with a

nmount i ng heash@romhdetdovpebrserecantieddies dolintpindi agt Upnp pheral ity of
conponents at one tine, whereby supplying and transferring el ectronic
conponents g &@hdt £ 20y Magf bectes sbhiiesy | MRS Priodustded t¥o pick up
a plurality of components 2 supplied from the component
feeding unit 35, the components 2 need to be preliminarily
10 transferred to a prescribed position and aligned in a
given mounting order. For that purpose, it is necessary to
provide a transfer mechanism which is capable of picking
up components 2 and moving along at least two directions
{on X-Y plane) and a temporary holding means on which
15 components are held, causing the entire structure of the
apparatus to be large and complicated.

An object of the present invention is to provide
method and apparatus for mounting electronic components
having a component transfer mechanism of simple structure

20 for performing efficient component-mounting action with a
mounting head provided with several nozzles for picking up
a plurality of components at one time, whereby supplying
and transferring electronic components are efficiently

effected thus improving productivity.
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DI SCLOSURE WP 9B/¥6428TI ON An el ectroni ¢ conponent mounting appaPaldB%%/064thi ch
a plurality of electronic conponents prelimnarily aligned 5 in a nounting
order at a prescribed position are picked up and held by suction with a
plurality of nozzles provided on a mountiny head and nounted in succession
at prescribed nounting positions on a circuit board, according to one -
aspect of the present invention, is characterized by 10 having: an

el ectroni c conponent feeding unit in which trays | oaded with electronic

conponent s argr sdediatt and BnvvEdyr@¢comodati ng el ectronic conponents of
desired type is successively transferred to a tray feeding position; a tray

dr aw out nmeans haw t [ u tr i as
been brought to t\gierp%}gey ]g%ﬁdl%gcp S,*ﬁ%%“ﬁéufggggﬁi %Be’tgﬁéletﬁrsafl{ﬂlhcgpah

dr aw- out arm and ying%éhg%dnawgo%g arn1form@rd ang.backmard sgfthat t he
el ot roni o cONBEEN S ddsi THE TOBAS o R BB E & BF BT SUGRATEG Y Gadel R
conmponent pi ck-up positjon al qg a 20 conmponent transfer line; a conponent
transfer mechdhi® %HRQ%PQrQﬁég & FhPBHECEXPEI oPOPRELEBNPE /e R AXSThHRer
i ne for pickugg up. by suction the el ectronic conponents |ocated at the
pi ck-up posi tdsh el thansi@riiehgritHem ahdralievpefangzrdedepr@viced s
positi oned on the conponent
on a mounting head and mounted in succession at prescribed
mounting positions on a circuit board, according to one
aspect of the present invention, is characterized by
10 having: an electronic component feeding unit in which
trays loaded with electronic components are stocked and a
tray accommodating electronic components of desired type
is successively transferred to a tray feeding position; a
tray draw-out means having a draw-out arm for pulling out
15 the tray which has been brought to the tray feeding
Iposition by coupling the tray to the draw-out arm and
moving the draw-out arm forward and backward so that the
electronic components desired to be picked up are brought
to locate at a component pick-up position along a
20 component transfer line; a component transfer mechanism
which travels along one axis or the component transfer
line for picking up by suction the electronic components

located at the pick-up position and transferring them; and

a temporary holder which is positioned on the component
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transfer line for holding a plurality of electronic conponents transferred
by the transfer nechanismin a nounting order. According to the
above-descri bed arrangenent, the 5 tray wBich has been transferred to the
tray feeding position in the conponent feeding unit is pulled out by the

tray draw out_ne by. u . hat .el ectyanic .c onents of

desired typetﬁ?%g%?f)u%hﬁgt ggﬁogé%éggg % gr:lt_é‘l-&g;iilg:% (r%)af;lsefqeerc rioén%“{;)f t he

transfer 10 nmechani s The tgansfgrbge% ani_.sm picks up.the electronic
s~ ¢¥h

conponent's by BRLETDRS ahb2EPAREFE Cofr TPE SR MEHAEST it i®r | ocat ed

along the conponent transfer line. As the tenporary holder is capable of

hol ding a plTe@rF+99oPTreEEct roni ¢ conponents of whi ch nunber corresponds to
15 the nunber of nounting nozzles on the nounting head, several electronic
conponents can beRa¢byAdddohot hhet ahpyeadysieslided iarnangemart, otheounti ng
operation by repeating the aforenentioned transferring operation. The

nount i ngsheatirgprwhieshobast heenvurtnsfeapesatioon hen tiraavt eddireg r cuit boar d
by picking up several electronic conponents at a tine fromthe tenporary

hol der whi | epddetisanshethengoppoakagt Ferids ngomRARenlss duldtedréut oope
nmounted next is being effected. Due to the arrangenent in which the tray

draw out mMeapge COPL{OhSakbeuaMREAHsObyPEl LRGP 8 tWiBM: the

electronic components of desired type are brought to
locate on a one-axis transfer line of the transfer

10 mechanism. The transfer mechanism picks up the electronic
components by suction and transfers them on to the
temporary holder located along the component transfer line.
As the tempérary holder is capable of holding a plurality
of electronic components of which number corresponds to

15 the number of mounting nozzles on the mounting head,
several electronic components can be aligned on the
temporary holder in the order of mounting operation by
repeating the aforementioned transferring operation. The
mounting head carries out the mounting operation on to the

20 circuit board by picking up several electronic components
at a time from the temporary holder while the transferring
of electronic components that are to be mounted next is
being effected. Due to the arrangement in which the tray

draw-out means controls the amount of pulling out the tray
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cause the SVQE#BHAYc cormponents to locate on the component t rE{ER/0P¢44q

and that the tenporary holder is disposed on this conponent transfer |ine,
t he transfer mechani smcan be constructed to be novable only al ong one 5
axis, thus allowing the entire structure 8f the apparatus to be sinple and
conpact. The tenporary hol der nay be di sposed on the draw out arm of the
tray draw outoneanse ther ebgcolronatci cgmploeemead tfoorl caratextora space f or
installation, further contributing 10 to the sinple and conpact structure.

Further, thecempppaeast tkaedifeg Uint amy Rawe ah Wedddna®f HeBdef eedi ng
positions, and the tray draw out nmeans nmay be arranged in plurality

correspondi ng; 8osHBNohr 2% ikeedinponRas tirans£e8a0N dd, 2% K avk Oud s aEaNS
including 15 the tenporary hol der di sposed on their respective draw out

arm, wher by LLaNSCR chACAL QR8T LIG ELeCLLOM S AATPORIY 5, £, PEnl™r ©

freely sel ec us enhanci ng thé speed and Tl exi

transferring _actions. Since the transfer. mechani sm nove | ong_a_direction
20 crossitg af‘lﬁfg;ﬁ]?’uéné‘llggw\ﬁntghtcpﬁee '%rlé iSSrt 5t urﬁﬁ/e‘?én?%%fg??%r%ﬁ‘éﬁf out
arm the transferrin% of el ectronic conponents can be effected on a plane
defined by nbPeR8nfifRAGe&NGF COR® 3G aw out arm and the transfer nechani sm

along two axes simlarly as if achieved by a 2-axis
The temporary holder may be disposed on the draw-out

arm of the tray draw-out means, thereby obviating the need
for an extra space for installation, further contributing
10 to the simple and compact structure.

'Further, the component feeding unit may have a
plurality of tray feeding positions, and the tray draw-out
means may be arranged in plurality corresponding to such
tray feeding positions, each tray draw-out means including

15 the temporary holder disposed on their respective draw-out
arms, whereby transfer locations of the electronic
components can be more freely selected, thus enhancing the
speed and flexibility of the transferring actions.

Since the transfer mechanism moves along a direction

20 crossing at right angles with the direction of movement of
the draw-out érm, the transferring of electronic
components can be effected on a plane defined by movement
ranges of the draw-out arm and the transfer mechanism

along two axes similarly as if achieved by a 2-axis
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robot. Al-so, an el ectronic conponent nounting apparatus in which a
plurality of electronic conmponents prelimnarily aligned in a nounting
order at a prescribed position are 5 pick&d up and held by suction with a
plurality of nozzles provided on a nounting head and nounted in successi.on
at prescribeﬂogggﬂgiggbgggitions on a circuit board, according to another
aspect of the present 1 nvention, is characterized by having: an electronic
conponent feeding,10 unit iR i .trays | gaded with_ electronic, caomonents
are stocked and aAiFSy Sécg%%ggéﬁgﬁg g%’ 9 ?ﬁ%:?ﬁ) %ﬁ%ﬁtépgﬁraggﬁréﬂltype
IS successively transgerr dto % tray feedinqﬁggsition; a tray .draw-_out
means havi ng"B*8Raf B4BFatht¥oP Lp GHEGTE B (RS Whi PREAIBiR&&H 1t ought
to the tray 15 feeding position by coupling the tray to the draw out arm
and novi ng tAéidrad 60t LaFMRURSANGr @X&eTF Fdclavrxesoriped pPreisiest 83 ¢
conponents desired to be picked up are brought to |ocate at a conponent

pi ck-up pfosi piokedl opgaadcoepdnent strcdrisfrerwiltilnmes @leoapdhgnb it narsflers
mechani sm 20 whi ch travels along one axis or the conponent transfer |ine
for picking ppobydsdcbhnoa tmbenelieet heridc amoneantsd| beasadcaksstbe pitck- up
position and transferring them a tenporary holder which is disposed on the

dr aw out ar”b@@écribed mounting positions on a circuit board,

according to another aspect of the present invention, is
characterized by having: an electronic component feeding

10 unit in which trays loaded with electronic components are
stocked and a tray accommodating electronic components of
desired type is successively transferred to a tray feeding
position; a tray draw-out means having a draw-out arm for
pulling out the tray which has been brought to the tray

15 feeding position by coupling the tray to the draw-out arm
and moving the draw-out arm forward and backward so that
the electronic components desired to be picked up are
brought to locate at a component pick-up position along a
component transfer line; a component transfer mechanism

20 which travels along one axis or the component transfer
line for picking up by suction the electronic components
located at the pick-up position and transferring them; a
temporary holder which is disposed on the draw-out arm and

is capable of holding a requisite number of electronic



is capable of holding a requisite nunber of electronic WO 98/ 36629 .

PCT/ JP98/- WU nponent s thereon; and a switching nmeans privl’d§06#4: he
tray draw out nmeans for coupling the tray to the draw out arm and for
detaching the drawout armfromthe tray so as to allow the drawout armto
nove i ndependently forward 5 and backward &ind to cause the tenporary hol der

on the drawout armto nove toward a conponent feeding |ine.

Al so,

a nmet hod

f or nmounti ngcehpoheatisc therepamentand ra v Chclai phy unabhsypobvébedt nonittie
conponents prelinmnarily aligned in a nounting order at a prescribed
position aretlypheked ot arGmelibbsausting vhéhtaapl dbakhby debhwrezdl es
provi ded on a nounting head and nounted in succession at prescribed

Tount [ ng POSLEROBRAOR R, HMUH1 RO AEEPLONI0aLR YEbnaRRLNEL

the present rnvention, is characterized int

i th el ectr oppe SaUROREI 5.l o8l rath Lygnse sebagtedabhom 2

trays (3) each accommodati ng el roni ¢ conmponen

el ectroni c cONBYNEOHTs 3&Fe B ARGt tYyard a component feeding line.

ans

RECtL Of

ay | oaded

R4 ty of
érred to

The Lray SndoigyBACHI R GVH Thd D TORORGF ¥ BOBAEEL B £y whi ch

has been located at the tray feeding position so that the desired type of

Also, a method for mounting electronic components in

which a plurality of electronic components preliminarily

aligned in a mounting order at a prescribed position are

10 picked up and held by suction with a plurality of nozzles

provided on a mounting head and mounted in succession at

prescribed mounting positions on a circuit board,

according to yet another aspect of the present invention,

is characterized in that:

15 A) a tray loaded with electronic components of

desired type is selected from a plurality of trays

each accommodating electronic components (2) and

(3)

transferred to and positioned at a tray feeding position;

B) a draw-out arm is coupled to the tray and moved

20 forward and backward for pulling out the tray which has

been located at the tray feeding position so that the

desired type of electronic components are brought to

locate at a pick-up position on a component transfer line;

C} the electronic components are picked up by suction



| ocat & at av@bpoB6sEP position on a conponent transfer |ine; C) PCT&IPIS/N0644
el ectroni ¢ conponents are picked up by suction W98/ 36629

PCT/ JP98/ 00644 9 with a transfer nechani smwhich noves al ong one axis on

t he conponent transfer line; D) the draw ot armis returned to a position
on the component transfer |ine; E) the el ectronic conponents that

5 .
have been pi fr'é@ﬂ gPtQ)éntsg%zI ag(iémcw%{‘&ﬁmnéffgst L3Rsened a0 4 0
t enporary holdér di sposed on the draw out arm a fray accommodati ng
el ectronic C?Hgonents %e ‘E?%nﬁﬁéé i%.brpught to the tray feeding position;
10 e SEPPRESHT actiohs T rofi®) to F) described above is repeated

until a requisite_nunber of electronic,congonents are transferred on to the
tenporary hol der Réc&PE AFae Rt i 1§ brEBFPeR) tehg PRSI Q&ri® to

the tray feeding position 15 by nmeans of the draw out arm where the
draw out ar nFPBEPPEEBAs éFaMEdat Hengay; and |) the drawout armis
i ndependently noved to a conponent feeding |line, where the electronic
conponentss that h&vetbeer ltecinsirere etbrgponent hethetrpbeaiey beeind ¢ri clrexd Afp
pi cked up by nozzles on a mounting head, while at the sane tinme a tray
| oaded with pleeheorirene@rpon@disarieshr&de nexbnsferred on to a
temporary holder disposed on the draw-out arm;
F) a tray accommodating electronic components desired
next is brought to the tray feeding position;

10 G) the series of actions from B) to F) described
above is repeated until a requisite number of electronic
components are transferred on to the temporary holder
according to a mqunting order;

H) the tray is returned to the tray feeding position

15 by means of the draw-out arm where the draw-out arm is
released from the tray: and

I) the draw-out arm is independently moved to a
component feeding line, where the electronic components
that have been trapsferred on to the temporary holder are

20 picked up by nozzles on a mounting head, while at the same
time a tray loaded with electronic components desired next
is transferred to and positioned at the t?ay feeding

position.

With the apparatus and method of-mounting electronic



is transferred to and positioned at the tray feeding position. Wth the
appar at us R %¥R46Rbd of nounting el ectronic W98/ 36629 PCT/IP98/00644
PCT/ JP98/ 00644 10 conponents descri bed above, since the tray draw out neans
is constructed such that the draw out arm can be connected to and detached
fromthe tray at the tray feeding positio%? allowing the draw-out armto
nove forward and backward 5 independently, the draw out arm can be -
separatel y advapeaents aegesiibiean adwane ,f radmdeeloonmpoaendrawaoatemekbinge,
i.e., the conponent feeding line in the vicinity of the mounting head. It

is thereby p@ssicbhettr@cteansien tthat! rde apepimdating ¢88 Bkeebhaticted
conponents desired next to 10 the tray feeding position in the conponent

feeding unit whi;he 4R EREat ifPhead itSrag} %ﬁé%@&f%ﬁ rr?%ﬁé?éf grbgﬁttg%@i,c

conponents on the tenporary holder on th W out

feeding and LyansfielrLag f gl eelr anie Component s, thal RLg o hs gaunt ed

next can be iently eff ring e picki'ng-up and nounti ng
actions of electronic nponents, in plyrality by the nountjng head.

Nor eover .2 { héPREBRRRESHFor TEmSBAArIaY MITHISRT (e STRCFFBRLE CONBBAER s
required for these actions can be constructed with the tenporary hol der 20
di sposed usi k§ Bh&CSPEEOT0RYENe T4OM thR) qamPUHRNtaxtsansfer line, i.e.,

the component feeding line in the vicinity of the mounting
head. It is thereby possible to transfer the tray
accommodating the electronic components desired next to

10 the tray feeding position in the component feeding unit
while the mounting head is picking up the several
electronic components on the temporary holder on the draw-
out arm. Therefore, the feeding and transferring of
electronic components that are to be mounted next can be

15 efficiently effected during the picking-up and mounting
actions of electronic components in plurality by the
mounting head. Moreover, the mechanism for temporarily
holding the electronic componenté required for these
actions can be constructed with the temporary holder

20 disposed using the space on the arm, and the one-axis
movable transfer mechanism of simple structure.
Consequently, while keeping the structure of apparatus
simple, feeding and transferring electronic components can

be expeditioiusly achieved thus enhancing the productivity.



novabl'e tr awefsseemechani sm of sinple structure. Consequent!y, PaiTilpes/bmsapi ng
the structure of apparatus sinple, feeding and transferring el ectronic
conponents can be expeditioiusly achieved thus enhancing the productivity.
WD 98/ 36629 11 PCT/ JP98/ 00644 11

BRI EF DESCRI PTI ON OF DRAWNGS Fig. 1 is a perspective view show ng an _

el ectroni ¢ conponent nounting apparatus according to one enbodi nent 5 of
the present invention; Fig. 2 is an enl arged perspective view show ng one

of tray dramrgwi%ﬁ§§%$?§£g??5NprSBg%WgNantion; Fig. 3 is a perspective

vi ew show ng a ucture ransfer mechanismin the present
10 invention; Figs,.B4A and 4B are enlgéged pl an vi ews expl ai ning acti ons of

a tray draw out melh®:ih 2SsPaPBrFREFTAVEWVLEH SHOVELT: 315 §LE frent

respectively show ng states in which a drawout armis retreated and
proceeded. 15-omponent|ByUNtANgGngPBRraFESeALEPFEdNE & dnanerbysd Hrenhg
actions of a tray drawout neans in a state that a switching neans is
rel eased, 5r espectheepyestphi hgvenates;in which a drawout armis retreated
and proceeded. Fig. 6 is a perspective view show ng one exanple of a 20
conventional el ectFbgi c2coapaneahlavysti pgrappatdtves view showing one of
tray draw-out means of the presént invention;
Fig. 3 is a perspective view showing a schematic
structure of a transfer mechanism in the present
10 invention;
Figs. 4A and 4B are enlarged plan views explaining
actions of a tray draw-out means in a state that a
switching means is in engagement, respectively showing
states in which a draw-out arm is retreated and proceeded.
15 Figs. 5A and 5B are enlarged plan views explaining
actions of a tray draw-out means in a state that a
switching means is released, respectively showing states
in which a draw-out arm is retreated and proceeded.

Fig. 6 is a perspective view showing one example of a

20 conventional electronic component mounting apparatus.

BEST MODES FOR CARRYING OUT THE INVENTION
One embodiment of the present invention will be

hereinafter described referring to the accompanying



BEST MODES FOR CARRYI NG QUT THE | NVENTI ON One enbodi ment of the present

i nvent i on- WQI988€62Rer ei nafter described referring to the accoffpE/RASNg644 wo
98/ 36629 . PCT/ JP98/ 00644 12

drawings. It is to be understood that the follow ng enbodi nents are nerely
speci fic exanples of the present i nventiof?and not intended to linmit the
techni cal scope thereof. 5 Fig. 1 is a perspective view show ng an

el ectroni ¢ calfosiangs nount iirsg tap e aindk racesdli tigat oclomef enbowingnt of the
present invention; Fig. 2 is an enlarged perspective view of one of tray
draw out meansngdaihen s esedtmé revept $9dci N8 EkSmp3ekSo& RAESReElHer® Vi ew
10 show ng the structure of a transfer nechani smof the present invention.

I Fig. 1, f ; t i ti
n Fig Qﬁﬁ&?ﬁ‘f@% %hoéolr@@&?aég the; ghee! {cﬂgl eeE%PLea&pts ing

appar at us, udes a conponent feeding uni , a palr of tray
draw out neans 6. J1p a transfer nechanism 11, a nounting head 5, and an
X-Y robot 14. nponent feeding unit 4 has a pair of tray nmgazi nes

arranged side by sjde inp which trays 3.1 oaded mﬁﬁh el ectroni.c conpaonents 2
are stack@d in severdl tayerd PA TR LV GayttNatPev Py 38 SLEGHHSHAS ng

conponents of 20 desired type can be transferred vertically in a direction
component mountlng apparatus according to one embodiment

of the present invention; Fig. 2 is an enlarged
perspective view of one of tray draw-out means of the
present invention; and Fig. 3 1is a perspective view

10 showing the structure of a tranéfer mechanism of the
present invention.

In Fig. 1, reference numeral 10 denotes the
electronic component mounting apparatus, which includes a
component feeding unit 4, a pair of tray draw-out means 6,

15 a transfer mechanism 11, a mounting head 5, and an X-Y
robot 14. Component feeding unit 4 has a pair of tray
magazines arranged side by side in which trays 3 loaded
with electronic components 2 are stacked in several layers
in such a way that a tray 3 accommodating components of

20 desired type can be transferred vertically in a direction
shown by the érrow Z2 and positioned at a tray féeding
position. Tray draw-out means 6 have their respective
draw-out arms 7 for holding the tray 3 of which position

has been vertically defined at the tray feeding position



shown 'by _t v 9836629 Z and positioned at a tray feeding positi oPCT/IPEBY00644
draw out neans 6 have their respective drawout arns 7 ‘for holding the tray
3 of which position has been vertically defined at the tray feeding

posi tion WD 98/ 36629 13

PCT/ JP98/ 00644 13 and for noving the tray 3 forward and backward in a

ert of acaRbedody mha ol tHN Ty oPuRG ALy SLES LARKGGAMIANENS 2 1O

| ocate at a pick-up positi‘on on a conmponen rans I'ne t'enporary
hol der 8 is 5.provi.ded on the, draw,out_arm 7,and constructed.for hol.ding a
plurality of g&%ﬁﬁ%ﬁgﬁt gepo é:irgj n.COf ST Rt %e%%aﬁ?gﬁ?lgggf Fa&E&itessi ve
transferring of el ectronic cqnponents 2 by traveling, sideways al ong one
axis of the EORPORERES: aﬁ§T§PqQQﬁaqu§1 T eRtPBALEABRNOBY 3 he arrow X
to 10 pick up the conponents 2 positioned on the conponent transfer line L
and transf er conepnentt & rers feanddmg - holPdéremparsory diakded & #Bunting
order. Mounting head 5 is provided with a plurality of mounting nozzles 5a
for attratti pgolyydsdctinort hee dareal-acunpoment sad whbsht haceebedoprlholding
transferred on to the tenporary holder 8 at one tinme and nounting them on
to prescribed pourkiligypes donporIhtde ciieredn boarthds fdbunbbngnhead1d is

noved freely on the plane defined by X and Y axes by the X-Y robot 14. The
structure fog Rk Rehdde NG OWr At & F LMl tof electronic components 2
by traveling sideways along one axis of the component
transfer line L in a direction shown by the arrow X to
10 pick up the components 2 positioned on the component-
transfer line L and transfer them on to the temporary
holder 8 according to a mounting order. Mounting head 5 is
provided with a plurality of mounting nozzles 5a for
attracting by suction several components 2 which have been
15 transferred on to the temporary holder 8 at one time and
mounting them on to prescribed mounting positions on the
circuit board 1. Mounting head 5 is moved freely on the
plane defined by X and Y axes by the X-Y robot 14.
The structure for carrying in and out the circuit
20 board 1, positioning the circuit board 1 at a prescribed
location, supplying taped components from the component
feeder reels, and for recognizing the posture of the

component held by the nozzles 5a are identical to those of

the prior art previously described, and thus illustration



20 board 1, positioning the circuit board 1 at a prescribed |ocation,
suppl yi ng mw&&monents fromthe conponent feeder reels, PET/JRSB/00644
recogni zi ng the posture of the conponent held by the nozzl es 5a are
identical to those of the prior art previously described, and thus
illustration WD 98/ 36629 14

PCT/ JP98/ 00644 14 and further description thereof will be omtted. Tray

draw- out neadysd 6f@renepngéstutipdian shewsdm wanlhiangedwieve®f Fig. 2, which
only shows an extract of one of the two tray draw out neans 6. 5 The

trays 3 are indi vpdyal hyaRla6edn@BnSOl @HRORYNG it Ae P! 44 ®$hdwn Wi ch are

stacked in pile wthin the tray magazi nes of the conponent ng unit 4.

The trays 3 &lfyeldl ¢ablyoBoyed and sHGERsSi V) Yoanl toned Alod Ngetray
fEas FEPa e Flet

f eedi ng posi ased on er o nmountTn pro e tray

dr aw out mneans 6 kncludﬁs tge dr w-out arm 7 for pulllng out the tray plate
15 whi ch has®beeh bFBﬁg Yo r?ﬁe ngQF e&%ﬁ?ﬁxﬁﬂtion and a notor 27 for

driving the arm7 via a belt 25 forward and backward in a direction shown
by the aProw Y solB@ t52¥8 PolifedPSiVadpatdy RidqsdPn CaneesRRe e ar m
7 conprises a pair_ of coupling arms 17 which are engaged with a coupling
portion 16 preaydelabasoher sWiéchnafeontastkechdnt il lwitteh s, tiwhetedy t he
tray plate 15 coupled tothe arm7 is pulled

magazines of the component feeding unit 4. The trays 3 are

vertically moved and successively positioned at the tray
feeding position based on the order of mounting program.

10 The tray draw-out means 6 includes the draw—out.arm 7
for pulling out the tray plate 15 which has been brought
to the tray feeding position and a motor 27 for driving
the arm 7 via a belt 25 forward and backward in a
direction shown by the arrow Y so as to be located at any

15 position. . The draw-out arm 7 comprises a pair of coupling
arms 17 which are engaged with a coupling portion 16
provided on one side in front of the tray plate 15,
whereby the tray plate 15 coupled to the arm 7 is pulled
out to a given position on a bed 20 when the arm 7 is

20 driven by the belt 25 along the direction of Y. The
coupling portiﬁn 16 comprises a pair of opposing recésses
in the form of letter V 1l6a, 1l6a and.a space 28 defined
between these recesses opened through in the vertical

direction Z and toward the draw-out arm 7 side as shown in



out to a giwenspesdti on on a bed 20 when the arm 7 is 20 dri verchyrdshesdael t-
25 along the direction of Y. The coupling portion 16 conprises a pair of
opposing recesses in the formof letter V 16a, 16a and a space 28 defi ned
bet ween these recesses opened through in tile vertical direction Z and
toward the drawout arm7 side as shown in WD 98/ 36629

PCT/ JP98/ 006 5 KingS.4#4A 4B, , d . 5B. Th i 17, and t he’
coupl i ng por?ﬁg%'lélA%thhél’f osrﬁrlﬁ aargé(r?ggf %%ﬁ?gﬂiﬁggn%gﬁ§aéqsvﬁ% ‘?f ge

descri bed | ater. ,The anmoynt of venent of the tray plate 15 pulled 5 out
on the bed 25°78lddf r?é’tfq:s]lﬁfh ][%Oﬁek‘a’é’gi ReBagte &t Ghisy ddHpom@ifeansare

brought to |l gcate on g novenent line of a transfer head 12 in the transfer
mechani sm 112 Fhech Midrg Ry efssmmpbrdt latansfer line L, and the rotation
of the nmotor 27 is controlled for 10 effecting such pulling out of the
tray plate 15 by The @&siyndd afhoweenavit epft hbecompongitat € 18 epubked out
fromthe tray 3 by the transfer nechanism 11, the drawout arm 7 returns
the tray Pl abetl1bnt ¢hishdad B0 ficediefyipesdi shoh whiki rheheicaumanent feedi ng
unit 4. In other words, the 15 tray draw out nmeans 6 actions so as to nove

the draw out edemtFobaich Jonp@ichend backvwsrdubAtt ke didedtd ¥h of Y. by
whi ch the conponents 2 on the tray 3 of the tray plate 15
movement line of a transfer head 12 in the transfer
mechanism 11, i.e., along the component transfer line L,
and the rotation of the motor 27 is controlled for
10 effecting such pulling out of the tray plate 15 by the
desired amount. After the components 2 are taken out from
the tray 3 by the transfer mechanism 11, the draw-out arm
7 returns the tray plate 15 to the tray feeding position
within the component feeding unit 4. In other words, the
15 tray draw-out means 6 actions so as to move the draw-out
arm 7 both forward and backward in the direction of Y, by
which the components 2 on the tray 3 of the tray plate 15
which has been transferred to the tray feeding position in
the component feeding unit 4 according to a mounting order
20 can be taken out successively by the transfer mechanism il.
The arrangement shown in Fig. 2 may be provided in a
pair arranged side by side and disposed on a front side.of

the component feeding unit 4 as shown in Fig. 1.

The transfer mechanism 11 is constituted as shown in



whi ch has b dehsgghef erred to the tray feeding position in the conponent
feeding unit according to a nmounting order 20 can be taken ®¢iT/7r98/00644
successively by the transfer mechanism 11. The arrangenent shown in Fig. 2
may be provided in a pair arranged side by side and di sposed on a front
side of the conponent feeding unit 4 as shéwn in Fig. 1. The transfer
mechani sm 11 is constituted as shown in W98/ 36629 PCT/ JP98/ 00644 16 the

enl arged vi ewnaf ehl@rged AS esham Fildie 31 ansf efndmchamsm Adnbsedi sposed
above the tray draw out neans 6 and provided with the transfer head 12

whi ch has a a%ghia R shO33! 8 5128 HULdP m&rw);(éggragcar%—batm\é%n@ @

guide 5 rail al ong the direction shown by tween the two tray

I v oL e 0 BSOSO 10 eek o LLRY RRELRC B ThE AL ANSLeT

el’éctroni'c conponen a I'ng by suction
with the nozzle 12a_fromthe tray 3 pulled out by the tray draw out, ans
106 on to ¢ HEELRdA FbIFe IS SHRER SHCRRESFGWIBHE SPmer SUAS
transferring action can be expeditiously carried out bg controlling the
transfer hechadilsf3lalodditde i’ yopi Thovp BYvEnbebrgsnefte W om a

tray 3 pulled out by one of tray drawout neans 6 and place the 15 sane on
to a tenpor aktyalyolddew-®uin ndsn draw-outoprasFonfiing to the two tray

magazines. The transfer head 12 transfers electronic
components 2 by attracting them by suction with the nozzle
12a from the tray 3 pulled out by the tray draw-out means

10 6 on to the temporary holder 8 disposed on the draw-out
arm 7. This transferring action can be expeditiously
carried out by controlling the transfer mechanism 11 to
alternatively pick up given components 2 from a tray 3
pulled out by one of tray draw-out means 6 and place the

15 same on to a temporary holder 8 on the draw-out arm 7 of
another tray draw-out means 6. The temporary holder 8 may
be provided on only one of the draw-out arms 7. In such a
case, when electronic componenté 2 are taken out by the
transfer mechanism 11 from the tray 3 pulled out by the

20 arm 7 with the temporary holder 8, the arm 7 actions to
cause the tray 3 to return to a prescribed position so
that the electronic components 2 can be transferred on to
the temporary holder 8.

The temporary holder 8 has suction pads 8a of which



anot her trayW@r2@66a% neans 6. The tenporary hol der 8 may be prﬂ}ﬁi% n
only one of the drawout arnms 7. In such a case, when el ectronic & ﬁg@ﬁ@ﬁts
2 are taken out by the transfer mechanism 11 fromthe tray 3 pulled out by
the 20 arm7 with the tenporary holder 8,1%4he arm 7 actions to cause the
tray 3 to return to a prescribed position so that the el ectronic conponents
2 can be transferred on to the tenporary holder 8, The tenporary _hol der &
has suction PHBSSBaCEF JGRPORAS Yele/ B IURGT PhaPORREANT /IAGRDES oo
corresponds with the nunber of nounting nozzles 5a provided on the nounting
head 5, whi cRravédgdgprieshsumeantémnehaad oni WhbfpoREntd givgnpeumber
transferred by the transfer head 12. Suction pads 8a are aligned along the
5 direction of alechrxnic conmpensoic W tto the traasfenced by the nounting
nozzl es 5a of the nmounting head 5 and hold the prescribed nunber of

el ectroni ¢ corpasérts h2air dresf ebnetibhepatds. 8E raaed iadnisgrodd nevengntseof the
tray draw out neans 6 10 and the transfer nechanism 11 are X-axis and

Y-axis dig echi@Bst i6aSRECHirtRwy X Wi Ub s SeSSiigheerd akbahgetus. dihe
transfer head 12 can be constituted such as to be capable of noving al ong
only one axi $nhb0pcEARYRY Mdzzles 5a of the mounting head 5 and hold
the prescribed number of electronic components 2
transferred thereto.
Directions of movements of the tray draw-out means 6
10 and the transfer mechanism 11 are X-axis and Y-axis
directions, respectively, which are crossing each other.
Thus, the transfer head 12 can be constituted such as to
be capable of moving along only one axis for conveying
electronic components 2 from a given position on the tray
15 3 on to temporary holder 8. Such simple structure of one
axis movement allows both configuration and control of
transfer mechanism 11 to be simplified. Also, the
temporary holder 8 is disposed on the arm 7 of the tray
draw-out means 6, obviating the need to provide an extra
20 space for installation, thereby contributing to compact
and simple structure of the apparatus.
Transferring of elect;onic components 2 can be

achieved while the mounting head 5 is successively picking

up several components 2 at a time held on temporary holder



el ectronic conponents 2 froma given position on the tray 15 3 on to .

t enpor ary -h¥ 6629 Such sinple structure of one axis novenen®CIIIPEHAIAt h
configuration and control of transfer nmechanism 11 to be sinplified. Also,
the tenporary holder 8 is disposed on thelgrn17 of the tray draw out mneans
6, obviating the need to provide an extra 20 space for installation,
thereby contributing to conpact and sinple structure of the apparatus. -
Tr ansf erri ng 8ofansl ewturdring ddgio et Xlearcbecwichi keadd whi | éiehe nounti ng
head 5 i s successively picking up several conponents 2 at a tinme hel'd on
tenporary holsgeicifiddD198/ 3G6G2* the mounting head 5 moves to a

PCT/ JP98/ 00644 18 8 and nounting themon to the circuit board 1. Mre

speci fical |y cofffidrerithe-dBugH i Nich sk & 181V ed© sh&@RPORERL £ esogni zi ng
position (not shown) with its nozzles 5a attracting by suction a plurality

of conponent Zléag;z%’es"""s%r G dia RO IS Hudacdh %%&%}?%éﬂ}é%@%@hé?ﬂsﬂd

corrected ba on the results of” réecognition, nponents 2

e Seccess LM, e AN SR B0 SCAD A0S cLEEMbh A Aok

the transi ani sm up elec onponent’s
out by the dFRRRRRCSE RPN e AR O o 1Rt brpbPar §TRBFQEPIEn
according to the predeterm ned order,
the components 2 are successively mounted at prescribed
positions on the circuit board 1, the transfer mechanism
11 picks up electronic components 2 which are required in

10 the next cycle of mounting operation from the tray 3
pulled out by the draw-out arm 7 and transfers them to the
temporary holder 8 according to the predetermined order,
whereby supplying and transferring of components 2 can be
efficiently effected.

15 As set forth above, the apparatus of the present
invention is constituted such that the temporary holder 8
on which components 2 are prepared in the mounting order
is disposed on the draw-out arm 7; the transfer mechanism
11 for carrying components 2 to the temporary holder 8 is

20 constructed to be able to move only along one-axis
movement line,.i.e., the component transfer line L, in the
X-axis direction which is crossed at right angles with the

movement direction of draw-out arm 7 in the Y-axis

direction; and the arm 7 of the tray draw-out means 6 is



wher eby supwiodsnge®nd transferring of conponents 2 can be effirOTRIPoBM0644
effected. 15 As set forth above, the apparatus of' the present
invention is constituted such that the tenporary hol der 8 on which
conponents 2 are prepared in the nmountingl®rder is disposed on the draw out
arm7; the transfer mechanism 11 for carrying conponents 2 to the tenporary

hol der 8 T's g 0apmid i ok U e Ll SBYecRpl ¥ealonganeraXivy yayenent

line, i. onponent transfer Iine L, I1nt X-axis direction ichis
crossed at right | e g;brtehﬁe \ dir ion 0 Z1n
; ; . th
the Y-axis deI% étt?‘cq)% }n\é\ﬂt e ar ﬁ%&%% Jf\r’%g/é%r?a\?\ﬁgﬁ E%n?rgﬁl{ ;geldg
W98/ 36629 . PCJ/ JP98/ 00644 19
desi gned to B&TER §CFHANY SRS 3 QURARPYFeh PpbSi BLoANSENFE
preventing the overall structure from being_ |arge scale and conpl.i cat ed.
Conponent s 2 taee ogidegn&f iPUHel ¥ A of UpBLhedn§oandhsupgrite §Yicdre tdfe next
cycle of 5 nounting operation, thereby efficient actions of picking up
conponents amdumiumd parfmann tterebyueffbodedt lactnobs odr piedking .
After the prescribed nunber of electronic conponents 2 are deposited on the
t enpor ary hohglercchpamerttes drravmouintdih@riohédm to wvhel chechatobalarel tthatar he
draw-out arm7 is constructed such as to be able to proceed to the
conponent be carried out.
After the prescribed number of electronic components
2 are deposited on the temporary holder 8 on the draw-out
10 arm 7, it will be favorable that the draw-out arm 7 is
constructed such as to be able to proceed to the component
feeding line M in the vicinity of the mounting head 5, so
that the actions of picking up a plurality of components 2
and mounting them on to the circuit board 1 by the
15 mounting head 5 can be swiftly carried out. However, if
the tray 3 remained connected to the draw-out arm 7 when
the arm is proceeded and thus in a state of being drawn
out, another tray 3 accommodating electronic components 2
desired to be mounted in the next mounting operation could
20 not be transferred to and vertically positioned at the
tray feeding position in the component feeding unit 4,
which would hinder further speeding-up of the operation.

In order to avoid such an unfavorable situation, the

electronic component mounting apparatus 10 of the present



feeding line Min the vicinity of the nounting head 5, so that the actions
of picking JO&BMM6Tality of conponents 2 and nounting t hem onPEHIR9§80644
circuit board 1 by the 15 nmounting head 5 can be swiftly carried out.
However, if the tray 3 remained connected o the drawout arm 7 when the
armis proceeded and thus in a state of b 'Ong drawn out, another tray 3
acconmodat i ng el ectroni ¢ conponents 2 desired to be nounted in the next .
nmount i ng operidtVert kvul B 208 nwibehingnseensed poosrdiederiti adld ytreosi ti oned
at the tray feeding position in the conponent feeding unit 4, which would
hi nder furtheirspesdi meams 06 foe epgaglhgnantindaseeigayd v aind ey an
unfavorabl e situation, the el ectronic conponent nounting apparatus 10 of

the present andW128/Bfb2%ut arm 7 as show in Figs. 2, 4A, 4B, 5A, and
PCT/ P98/ 00644 20 invention has a sw tching neans provided in‘the tray

drawout neargg 6 for engagi ng and di sengaging the tray 3 and the draw out
arm7 as showin Figs. 2, 4A, 4B, 5A, and 5B. 5 The swi tchi ng neans

9 is showg in Fig. ahdh comps egpalLr _ef right _and l.eft coupling arns
17, 17 pivotally sTurgeporteg in éﬁgéarﬁtl%d?e%%t Slgf)‘émugf}eflgm a@&%y

e out - ar mePHEF ats W it ancePeRY 959 D865 rRgoranBoranend s 17

draw-out arm7,"apait o er?iﬁﬁ
respectlvelysﬁggggff¥iéﬂpé&;ﬁéﬁ in the middle at its upper surface by
corresponding pivotal axes 17a, 17a provided on a lower
surface of the draw-out arm 7, a pair of right and left
10 coupling rollers 18, 18 respectively supported at distal
ends on the upper surface of the coupling arms 17, 17, a
spring 24 which urges the pair of coupling arms 17, 17
toward a direction such as to bring the coupling rollers
18, 18 apart from each other, another pair of rollers 19,
15 19 supported at the proximal ends on the lower surface of
the coupling arms 17, 17, a cam 23 which acts by
contacting the rollers 19, 19, and a cylinder 21 fixed to
the lower face of the bed 20 for driving the cam 23
forward and backwa;d in the direction of Y via a shaft 22.
20 The switching means 9 is constructed such that when the
pair of rolleré 19, 19 are pushed apart by a cam surface
23a of the cam 23, the coupling rollers 18, 18 are brought

closer to each other against the force of the spring 24

and thus released from the coupling portion 16 of the tray



ends on thwouessss2sur f ace of the coupling arms 17, 17, a spri RgTagosilceh
urges the pair of coupling arnms 17, 17 toward a direction such as to bring
the coupling rollers 18, 18 apart from each other, another pair of rollers
19, 15 19 supported at the proxi mal ends2bn the | ower surface of the
coupling arnms 17, 17, a cam 23 which acts by contacting the rollers 19, 19,
and a cylindgy,¢2d f¢xed to the |ower face of the bed 20 for driving the cam
23 forward and backward in the direction of Y via a shaft 22. 20 The

Swi L ohi ng means Sybse cOASLEUGLEYISUC DA NG hes PRLLE BB LeES 19, 19

are pushed apart by a camsurface’23a o e cam 23, e coupfing rollers

18, 18 are brought clgser _to each ather against the force of the _spring 24
and thus T el CEEEATE ot t hE ST AG VBBIEECOMOma tioK s 1785 L0oFaBFs6a29
PCT/ JP98/ 00644 21 plate 15, More specifically, when the cam 23 driven by

the cylinder4®123d $B/ ah"aBPEACEASESs e 41 IRG T 380 4Al8nd 4B, in
both cases where the drawout arm7 is 5 located on the conponent transfer
line L ahd thecateg pnratbelsompoaenithd nargfdredding hosidi bheatrsown in
Fig. 4A, and where the drawout arm7 is proceeded and the tray plate 15 is
| ocat ed at gIateniduispesi thentasysHewdinyg kiasidBntde showauihadag23a of
t he cam 23 does not
47, and where the draw-out arm 7 is proceeded and the tray
plate 15 is located at a drawn-out position as shown in
Fig. 4B, the cam surface 23a of the cam 23 does not
10 contact the pair of rollers 19, 19, thus keeping the
coupling rollers 18, 18 which are urged by the spring 24
to be engaged with the V-shaped recesses 1l6a, 16a of the
coupling portion 16 so that the tray plate 15 moves
forward and backward with the draw-out arm 7.
15 On the other hand, as shown in Fig. 5A, when the cam
23 1is retreated in a state where the draw-out arm 7
locates on the component transfer line L and the tray
plate 15 stays at the tray feeding position, the rollers
19, 19 are pushed apart by the cam surface 23a of the cam
20 23 to cause the coupling rollers 18, 18 to be freed from
the V-shaped recesses 16a, l1l6a of the coupling portion 16,
thereby releasing the draw-out arm 7 from the tray plate

15, thus allowing free vertical movements of the tray

plate 15. The draw-out arm 7 can also thereby move forward



10 contact the pair of rollers 19, 19, thus keeping the coupling rollers
18, 18 whi WP ®W362%k ged by the spring 24 to be engaged with t RCIHEIHBEY
recesses 1l6a, 16a of the coupling portion 16 so that the tray plate 15
noves forward and backward with the drawqut arm7. 15 On the ot her
hand, as shown in Fig. 5A, when the cam 2% is retreated in a state where
the draw-out arm 7 | ocates on the conponent transfer line L and the tray
plate 15 st aysl &ladkvand ayndegszhaenipbgi inohhet He realtliens oi9,Y s ssheovyushed
apart by the cam surface 23a of the cam 20 23 to cause the coupling rollers
18, 18 to barf raed fammdlewishapetrspcessesombadatdagole de iy i ng
portion 16, thereby releasing the drawout arm7 fromthe tray plate 15,

thus all ow R fJeemMel td Cils Ve TRELs 06 Bee%g%g@wﬁ pbyi cihdlf aye out

arm 7 can al so thereby nove forward WO 98
PCT/ JP98/ 00 Lagkpard, ngen I i.r ect| f.. Y. .as, shown
in Fig. 5B, Qg’llél %vzxtnaﬁnga tra ggo aécigg%dg?i %é¥ef:§&n%>?§ﬁzg g ?%r‘ralpd(}nmqut%n tfledlle'si red

Component f eedi ng it onsd o' (B A B TH00er the WARATR B m 7 is
O nemt oo RS A oR o b gl ol B e
the bed 20. The anount of draw ng
plate 15 connected thereto by the coupling arms 17, 17 to
a prescribed position on the bed 20. The amount of drawing
out the tray plate 15 is controlled such that the
10 electronic components 2 to be picked up come to locate on
the component transfer line L of the transfer head 12. The
draw-out arm 7 can be alsoc controlled such as to cause the
temporary holder B which is provided on the upper surface
of the arm 7 to locate on the component feeding line M,
15 which is a position where a plurality of electronic
components -2 are supplied to the mounting head 5, as well
as the component transfer line L of the transfer head 12.
As set forth above, the tray draw-out means 6 is
constructed such that the draw-out arm 7 can be connected
20 to and detached from the tray 3 at -the tray feeding
position so as to allow the draw-out arm 7 to travel
independently forward and backward. The draw-out arm 7

alone can be thus advanced to the above-mentioned

component feeding line M that is away from the component



out the trayopbBas®@9ol5 is controlled such that the 10 el ectroniPCTeXPOR00TaNt S
2 to be picked up cone to locate on the conponent transfer line L of the
transfer head 12. The drawout arm 7 can be also controlled such as to
cause the tenporary holder 8 which is pro2Bded on the upper surface of the
arm7 to |l ocate on the conponent feeding line M 15 which is a position_

where a pl ur@{r%hxfea gliget foni @oﬁggaaeﬁgﬁjl,?aar&#@'i&éidé& {hennounting

head 5, as we as the conponent trans ine L the transfer head 12.

As set forth_aboye, the tr I t .neans 6 is nstruc such.that the
draw out arnt egéﬁb télacc():r?rrln ctn%él%o%]ow an ofé?%%h%%o? oﬁgf‘\hggfﬁr gl;?xf a1t he
tray feeding position as to.allowthe qgaMFout grn17 to travel ,
independentlpefHF%éF&aj BRI COriRE it BERY af REF1BF0RESEET B Hhus

advanced to the above-nenti oned conponent feeding line Mthat is away from
t he conmponenthe compongesdodeeding unit 4 while the mounting head 5 'is

PCT/ JP98/ 00644 23 transfer line L. Consequently, a tray 3 |loaded with
el ectronic cpapshegt 22 thie ceveard tapniromenms ed peacedaanbé&heertical ly
positioned at the tray feeding position in the conponent feeding unit 4
whi | e t he nouampngaltgathdd dexr B pirckihg dysw-heusexyemall . conponents 2 pl aced
on the tenporary holder 8 on the drawout arm7. A nethod of nounting
el ectronic conpongnipgthdd R mounting electronic components in the
above-described construction is implemented as described
below. First, a tray 3 loaded with desired type of
10 electronic components 2 is brought to the tray feeding
position in the component feeding unit 4. Thé tray 3 is
coupled to the draw-out arm 7 that is located along the
component transfer line L and pulled out by a certain
amount such that the desired electronic components 2 come
15 to position along the component transfer line L where they
are to be picked up. The electronic components 2 are then
picked up by the transfer head 12 which moves along one
axis of the component transfer line L, after which the
draw-out arm 7 returns to bring the tray 3 back to the
20 tray feeding position and frees the tray 3. While the
transfer head 12 transfers the picked-up electronic
components 2 on to the teméorary holder 8 on the draw-out

arm 7, if tray exchange is necessary, the tray 3

accommodating electronic components desired next is



above-descri truction is inplenented as described below. First, .a
tray 3 Ioade\gg%"?%ggesi red type of 10 el ectronic conponents 2 PGTARIS0§64 t o
the tray feeding position in the conponent feeding unit 4. The tray 3 is
coupled to the drawout arm7 that is IOC%%ﬁd al ong the conponent transfer
line L and pulled out by a certain anmount ch that the desired electronic
conmponents 2 come 15 to position along the conponent transfer line L where
they are to beepttkellyptrIzhefekeetr tni ¢heommranefieed my eddian ¢h ckedthg by
the transfer head 12 whi ch noves al ong one axis of the conponent transfer

line L, aftercehpchehhefdedinguundtmiy aaluLEs th@ oridedd Mot ray e back to
the 20 tray feeding position and frees the tray 3. Wile the transfer head

12 transfers éheh@hgkaq- tReek @By ANEEaGAMBBRERH S +A I YR the tenporary
hol der 8 on the drawout arm7, if tray exchange 1s necessary, the tray 3

accommodat i ng el ecygpi ct5AMRLHPEAL ge%%gfa% 08XY oIS o f a\égigog{s?’fsi(sszg. :
PCT/ JP98/ 00644 24 vertically transterred to theétray feeding position in

t he conporent i Lt,4 nd, if tray needs not to be exchanged, the
tray 3 stgys ¥%§g€t€?hg$£%%eél§bgP% F%guéﬁégg &8@@@Fb€ 5&%9&? Qct i ons
is 5 repeated unti ui si_.te nunber of el ectronic conponents 2

| all.th
are transferr%ﬁp?%n?ﬂgsn%uﬁ??gggBPag?rBﬁdtH@ the mounting order on the

temporary holder 8, after which the draw-out arm 7 returns
to bring the tray 3 back to the tray feeding position,
where the draw-out arm 7 is released form the tray plate

10 15 and advanced independently for causing the several
electronic components 2 placed on the temporary holdef 8
to locate on the component feeding line M. Meanwhile, the
next tray 3 is transferred to the tray feeding position in
the component feeding unit 4. After the electronic

15 component 2 held in pluyrality on the temporary holder 8
‘positioned on the component feeding line M have been at
one time picked up by suction with the mounting nozzles 5a
on the mounting head 5, the draw-out arm 7 is returned to
the component transfer line L and coupled to the next tray

20 3 to carry out the next cycle of operation for feeding and
transferring elecfronic components 2. At the same.time,
the mounting head 5 carfies out mounting actions of
electronic components 2 picked up by the mounting nozzles

5a at the mounting positions on the circuit board 1.



t enpor ary _h@ldgisehe after which the draw out arm 7 returns t o permirgs/ioésas
tray 3 back to the tray feeding position, where the drawout arm7 is

rel eased formthe tray plate 10 15 and advanced i ndependently for causing
t he several electronic conponents 2 placegson the tenporary holder 8 to
| ocate on the conponent feeding line M Manwhile, the next tray 3 is

transferred to th tra feedi,n ositipn iLn the co one t feedj ng. unit 4.
After the electro SJ%’: tgo%p%%aekﬁ?v‘i hg '%ldf‘]ﬂgpl?“f]&l ﬁ‘rtrﬁ‘eigc %)orary

hol der 8 positioned on the component feeding |ine have been at one time
i cked up' by SASRRIGHAG (PR SR 4 A o FEE B9 B PREMSShAGH RER 5.

the drawout arm7 is returned to the conponent transfer line L and coupl ed
to the next toeaeffiiantkarsfienited duntky thel eopposgatadiigkimeg—dredi ng
and transferring electronic conponents 2. At the sane tine, the nounting
head 5 carri esxdoutourduintg reraicen®nst of hel motnbmnhg heaﬁoﬁentMozepNekedtmm by
the nmounting nozzles 5a at the nounting positions on the circuit board 1.

WO 98/ 36629 mechanism for temporarily holding compoReht3PIBQIGAEE 250 As
set forth above, feeding and transferring of electronic conponents 2 which

are to be moyMead nxtida b ebd i €best Fycebheqt ed auvtbfh%gtraefmce{@ﬁts

pi cki ng-up and nmounting actions of the nounting head reover, the 5

mechani sm f ory temmarari d Ve ol di % COTPPRENG S LEUL" §9nf 9" ana the

transfer mechanism 11 of simple single-axis structure.
Accordingly, while keeping the structure of the apparatus
10 simple, the component feeding and transferring actions can
be expeditiously carried out thus enhancing productivity.
Although the component feeder reel 32 as in the
structure of the conventional apparatus shown in Fig. 6 is
omitted in the electronic component mounting apparatus 10
15 described above, it is of course possible to incorporate
such component feeder reel in the apparatus 10, in which
case electronic components 2 can be fed and transferred in
plurality from the component feeding unit 4 due to the
above described construction while the mounting head 5 is
20 picking up components 2 from the component feeder reel 32
and mounting them, whereby efficient component mounting

can be achieved.

INDUSTRIAL APPLICABILITY



t hese actions can be constructed with a tenporary hol der 8 disposed in the.
space on thWO#8A6628ut arm 7 and the transfer mechanism 11 of EEFH?%MW@“
single-axis structure. Accordingly, while keeping the structure of the
apparatus 10 sinple, the conponent feeding and transferring actions can be
expeditiously carried out thus enhancing oductivity. Although the
conponent feeder reel 32 as in the structure of the conventional apparatus
shown in Fig. 6 issoadtsteilbed thevel etheorilectampiee Riorpadn hgnanpai g us
10 15 descri bed above, it is of course possible to incorporate such

conponent fegdesrsees b the pepaeatusni@BntibniisCRagrRIA £lETt ronic
conponents 2 can be fed and transferred in plurality fromthe conponent

fleeding, uni Lo fefibcherNEcslons dRRCIRA ORI d A S N0

head 5 is 20 pircking up conponénts 2 fromthe conponent feeder ree and

nmounting them .whereby, effici nent unting can be achi eved.
NDUSTR AL ikt PEREF ) ' beChihsparBage" buleny Wb R Al G

PCT/ JP98/ 00644 26 As _descri bed aboye, the el ectroni c, conponent, nounti ng
apparatu§(ﬁC?HBOB?Egﬁn?an9§n?P8n r0ec RAskee 5P @Pﬁ(ﬂéﬁ%ﬁ%ﬁ%&% Hﬁﬁ and
transferring electronjc conEonents,mhich are to be mounted next during
several el echPBALENg hedfporBREsPgiadatisshetlt afe 3p Ed&FUPHR nount ed by

t he
component mounting device which is desired to have high

productivity.



nmount i'ng hewo 9886638 bei ng useful as an el ectronic conponent nP@TVIPAg00kd¥i ce

which is desired to have high productivity. WO 98/ 36629

PCT/ JP98/ 00644 CLAI M5 1. An el ectroni c component nounting apparatus in
which a plurality of electronic conponent27(2) .5 prelimnmn in a
nounting order at a prescribed position are picked up a\mnua ion
with a plurality of nozzles (5a) providggagmsa nnuntl

nounted i n succession at prescribed nmounting positions on a CIrCUIt board
(1), characterized by having: 10 an el ectronic conmponent feeding unit
(4) in which trays (3) loaded with el ectronic conponents (2) are stocked

and a tray (3) acconmmodati ect.roni ¢ _conponent s of desired type is
successi vel y traniferrgﬁ ggﬁiﬁQQ}Qeﬁﬂﬁ91r%k@l??ﬁﬂ£ %g apparafus

draw out means (6) having a drawout arm (7) for pulling qut the tray (3)
whi ch has beEHlBFoGgﬁéqﬁﬁ%ﬂﬁytqgnﬁ#%%%EQER%o%?@PBﬁeﬁyscdaél|ng the tray
(3) to the draw-out arm (7) and noving the drawout arm (7) forward and
backwar d 50 phetimiaagidst rdiianasbrigoremieuitingdesrded 20 £o e ssimikeat up
are brought to locate at a conponent pick- up position along a conponent
transfer |inppsatdomparentpitaiatsfgy aretHasmldnby 1dpcwhonhwtitavel s

plurality of nozzles (5a) provided on a mounting head (5)
and mounted in succession at prescribed mounting positions
on a circuit board (1), characterized by having:

10 an electronic component feeding unit (4) in which
trays (3) loaded with electronic components (2) are
stocked and a tray (3) accommodating electronic components
(2) of desired type is successively transferred to a tray
feeding position;

15 a tray draw-out means (6) having a draw-out arm (7)
for pulling out the tray (3) which has been brought to the
tray feeding position by coupling the tray (3) to the
draw-out arm (7) and moving the draw-out arm {7) forward
and backward so that the electronic components (2) desired

20 to be picked up are brought to locate at a component pick-
up position along a component transfer line;

a component transfer mechanism (11) which travels
along one axis or the component transfer line for picking

up by suction the electronic components (2) located at the



al ong one axis or the conponent t ﬂﬂmnml pi cking up by suction the.
el ectroni c Wh9P6662® s (2) | ocat edt ” I“WW”BI“'SGGZQ 28 pi HCTHPI808644i on
and transferring them and a tenporary hol der (8 which is positioned on

t he conponent transfer line for holding a %Iurality of electronic
conmponents (2) transferred by the transfef85 nechanism (11) in a nounting
order. 2. An el ectroni c conponent nounting apparatus according to claim
1, in which phekempecarit i dard (Banstetspagedhem;t Baddraw-out arm (7) of
the tray draw out neans (6). 10 3. An el ectroni ¢ conmponent nounting

appar at us accor di Bg detd @ #Y holdeMhigh yheck! est poRii ¢ sepmpORENt: Heeedi ng
unit (4) is provided with aplurality of tray feeding positions and the

Lray dr aw oul. iags 6 Jh i ot 18, P uE bl hy GoLigsaanding Ao the tray

feeding 15 positions an I sposed 1 n paral rawout arms (7) of
each tray draw out neans (6) have their_respectiv e rary holders (8)

t her eon. 4. ew&#%&%9ﬁﬁ%)4ﬁg%§ﬁﬂﬁﬁuJ§3 ﬂ%?gﬁﬁrﬁﬁgaﬁgpg ea&%@?& d to any
of clainms_1, 2, or .3, iéﬁﬁynch the 20 transfer mechanism (11) is
constructed F§SHEE Sh i rettd S OosRY nYr e ri ght angles with a

direction of
2. An electronic component mounting apparatus
according to claim 1, in which the temporary holder (8) is
disposed on the draw-out arm (7) of the tray draw-out
means (6).

10 3. An electronic component mounting apparatus
according to claim 1, in which the electronic component
feeding unit (4) is provided with a plurality of tray
feeding positions and the tray draw-out means (6) is
provided in plurality corresponding to the tray feeding

15 positions and disposed in parallel, and the draw-out arms
{7) of each tray draw-out means (6) have their respective
temporary holders (8) thereon.

.4. An electronic component'mounting apparatus
according to any of claims 1) 2, or 3, in which the

20 transfer mechanism (11) is constructed to move in a
direction crossing at fight angles with a direction of
movement of the draw-out arm (7) of the tray draw-out
means (6).

5. An electronic component mounting apparatus in



novenment of whesaseaas- out arm (7) of the tray draw out neans (6)pcT/Jrosbisss
el ectroni c .conponent nounting apparatus in WO 98/ 36629

PCT/ JP98/ 00644 29 which a plurality of electronic conpone
prelimnarily aligned in a nounting order 28 a prescri bEdWE HDIIIH’H]HEIJI |II|
pi cked up and held by suction with a plurality of nozzles ¢5ag prow ded en

a nmounting hq@giéﬁ)a?%lggglgg nb%deEQC&HQ9§§§g%ﬂH§5%§é?nSE5ged mount i ng

positions on a circu boar 1), characteriz n electronic
conmponent feedj ng. uni La.which.trays (3), loaded with el ectronig
component s (%&éﬁ%ﬁﬁﬁ%ﬁ£gg égégge?réb'%Bfm%ggﬁﬂﬁmEE?%ﬁ F eBt PORPETibed
conponents 10 2).0f desired type is successively transferred to a tray
f eedi ng pomiﬂQAﬂg OTr%ﬁedPéﬁ}Sétuﬁeéﬁg %éaquﬁMrﬁP%F%ﬁ%mﬂbﬁh a&rm (7) for

pulling out the tray (3) which_has been brought to the tray feeding
position by douprahbtyneftragzisy teadherryidedvenia mewnt¥hgahdanovidng
the draw-out arm (7) forward and backward so that the el ectronic conponents
(2) desiréd tandangureked Up arecbssdght atto drecatm dd ancanpbngnpopi ek ongp
position along a conponent transfer |ine; a conponent transfer mechani sm
(%iiiﬁgiCh t raved sc2fcufit ongasde (aXi, s chiarialte cxonanasy Kiapsger line for
g an electronic component feeding unit (4) in-which

trays (3) loaded with electronic components (2) are

stocked and a tray (3) accommodating electronic components

10 (2) of desired type is successively transferred to a tray

feeding position;

a tray draw-out means (6) having a draw-out arm (7)
for pulling out the tray (3) which has been brought to the
tray feeding position by coupling the tray (3) to the

15 draw-out arm (7) and moving the draw-out arm (7) forward
and backward so that the electronic components (2) desired
to be picked up are brought to locate at a component pick-
up position along a component transfer line:

a component transfer mechanism (11) which travels

20 along one axis or the component transfer line for picking
up by suction the electronic components (2) located at the
pick-up position and transferring them;

a temporary holder (8) which is disposed on the draw-

out arm (7) and is capable of holding a requisite number



up by suction the electronic conponents (2) |ocated at the pick-up position
and transf-eWOB§3akN a tenporary hol der (8) which is di sposelCHHP8[HA644
draw out arm(7) and is capable of holding a requisite nunber

W08/ 36629 PCT/ JP9 of

el ectroni ¢ conponents (2) thereon; and a $®itching neans (E!ﬂ&f@alﬂmi”wmn
the tray draw out neans (6) for coupling the tray (3) to t r
(7) and for dgt aohidiadie: danpondnes MEy)thepabhheahiay 5 (3) so as to

al I ow t he draw out arn1(7) to nove i ndependently forward and backward and

to cause the temporaiy Al fg ddlaon(sPeprbavagy! 1T FheT) by wustapar d a

conponent feeding line. 6. A net hod nmounting el ectroni"c conponents in
10 which a pIurallty of . el e o] ts ) reli r I ed in
a nounting ot Ga? pfroeésccfclg“gfg)gi p%s&Erg E'?Q ? Egd%bs g%%v}hé)?ﬁc}—’abéyrgrguctl on
with a pluraljty of nozzl rovid d on mount i ead

mount ed in sugéeégFB 9ﬁ i%?éé%%%@dtﬂ%u f?“gOBBs?FWoﬁggl TO%h A%

board (1), characterized in that: A a y (3) Ioaded W th electronlc
conponent § (2)3)ofSAUSS ried 34w i %h§e¢€%VeﬁuFr6ﬁma P ukgl POy eof trays (3)

each accommodating el ectronic conponents (2) and transferred to and
posi tioned atirdapenddrdedy nkppodrdi apnd backward and to cause the

temporary holder (8) on the draw-out arm (7) to move
. toward a component feeding line.
6. A method for mounting electronic components in
10 which a plurality of electronic components (2)
preliminarily aligned in a mounting order at a prescribed
position are picked up and held by suction with a
plurality of nozzles (5a) provided on a mounting head (5)
and mounted in succession at prescribed mounting positions
15 on a circuit board (1), characterized in that:
A) a tray (3) loaded with electronic components (2)
of desired type is selected from a plurality of trays (3)
each accommodating electronic coﬁponents {2) and
transferred to and positioned at a tray feeding position;
20 B) a draw-out arm (7) is coupled to the tray (3) and
moved forward and backward for pulling out the tray (3}
which has been located at the tray feeding position so
that the desired type of electronic components (2) are

brought to locate at a pick-up position along a component



20 ". B)woemmseout arm (7) is coupled to the tray (3) and rmom@ebsfoosasar d
and backward for pulling out the tray (3) which has beer | ocated at the
tray feeding position so that the desired type of electronic conponents (2)

gg/e?)gg(z)gght to locate at a pick-up positidh al Ongc.?./ggggmgmw""gﬂufﬂelm

line; O th fégg%é gonponents (2) are picked up by suctidn With a*
transfer anlsnrg whi ch noves al ong one axis on the conponent

transfer Irne W out _ar 5&5 returnge a posrtlon on
t he conponent trangfthel%%%C%Eg ?ﬁeggf“&?{‘,? 2 @nﬁﬁﬁarﬁ%d’fﬁ RaPYhave
been picked up bY the,transfer chan g%&ééptare transferred on to a
tenporary hotderien)wit pBSEHaB EheM&C drifh)10'h¥chy ;meyes @iapd(3)
accommodating el ectroni c_conponents (2) desired next is brought to the tray
f eedi ng posi ?ROn2XE PRetBer Fegrenentt teneshiegmiBinao F) described above is
repeated until a requisite nunber of electronic 15 conponents (2) are
transferbed on toDi heheedperarypthekaer(7()8) sacworndimed tto aa et t hgnooder ;
H the tray (3) is returned to the tray feeding position by neans of the
drawout ar mied)cahporehbetdnawfeautliten (8) is released fromthe tray (3);
and
E) the electronic components (2) that have been
picked up by the transfer mechanism (11) are transferred
on to a temporary holder (8) disposed on the draw-out arm
10 (7):
F) a tray (3) accommodating electronic components (2)
desired next is brought to the tray feeding position;
G) the series of actions from B) to F) described
above is repeated until a requisite number of electronic
15 components (2) are transferred on to the temporary holder
{B) according to a mounting order;
H) the tray (3) is returned to the tray feeding
position by means of the draw-out arm (7) where the draw-
out arm (8) is released from the tray (3); and
20 I) the draw-out arm (7) is independently moved to a
component feeding line, where the electronic components
(2) that have been transferred on to the temporary holder

(8) are picked up by nozzles (5a) on a mounting head (5),

while at the same time a'tray (3) loaded with electronic



20 ) the drawout arm (7) is independently noved to a conponent
f eedi ng | i neVORREPB%t he el ectronic conponents (2) that have beRGEI/JPIBO0644
transferred on to the tenporary holder (8) are picked i]fwfnozzles (5a) on

a mounting-head (5) ' while ai the sare Life a tray (2 HHHFIIIHHIIHHIII

el ectronic WD 98/ 36629
PCT/ JP98/ 00644 32 conponents (2) desired next is transferred t8 ahd *
posi ti oned atoimpenenay f(@édidegipesi He®t is transferred to and

positioned at the tray feeding position.



