épeci fication Title of the Invention Electronic part nounting nethod and
el ectronic part nmounting apparatus Technical Field The present invention
rérares 10 an elecironic part mounting nethod for nounting an el ectronic

part on a substrate, and its apparatus. Background Art Referring now to the

drawi ngs, copyihbébal el ectronic PCT/JPS6/02582
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part nounting is described below. Fig. 5 is a perspective view of a
conventional electronic part nounting apparatus. The el ectronic part
pount i ng apparatus is basically conposed of an XY table 7 for disposing a
substrate thereon and noving in two axial directions (X, Y directions), a
parts feed walbt/eess f or nounting an el ectronic part thereo®PCIHEI¥BERI ng in a
rotary head drive section, and a rotary “head drive section 8 for feeding
and nmounting an electronic part, and by noving the XY table 7, the
substrate is noved to a specified nounting position, the part is supplied
Into a suction nozzle 5 of the rotary head drive
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section 8 fromthe parts feed table 6, and the electronic part is supplied
and nounted on the substrate by the suction nozzle 5. Fig. 4 is a
per3SpectiVve Vview ol the rotary drirve section 8 In the conventional

el ectronic part nounting apparatus. A rotary head 1 supplies and nounts

el ectronic a plurality of suction nozzles 5 dispo t he
rotary headRQ§$§H§ﬂ% rotary head drivinggmtor 2 internittggﬂyeﬁﬁgggtes t he
rotary head 1 through a
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‘mechani sm (not shown) for converting the continuous rotation of the notor 2
into intermttent rotation. Mreover, the rotary head driving notor 2 is to
rotate the rotary head 1 and to nove up and down the suction nozzles 5, and
by rotating a cam4 through a timng belt 3, the suction nozzle is noved up
and down. FwQe7/P6ps a diagramto explain the operation of ROTEPSGM2%82y head,
showi ng the rotary head 1 having sixteeh suction and nounting nozzles 5 as
an exanple. This rotary head 1 rotates intermttently in the arrow
direction in the drawi ng while stopping at each station indicated by
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STl to ST16 in the drawm ng. At the seventh station (ST7), the electronic

parts are sucked by the suction and nounting nozzles 5, and the electronic
parts are nounted at the fifteentn station §ST155. Thus, nounting and
suction of electronic parts and rotation of the rotary head are executed

alternately. K Is a drawi ng showi ng rotational speed QQHY he
rotary head rlg\?{l?\ésmtor, and as shown igh the drawi ng the rota |or51%I speed

V[err] (pulses/s) of the rotary head driving notor 2 is constant during the
nounting cycle T. Herein, the rotational speed of the rotary head driving
nmotor is defined to be pulses/s, and
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"2 the acceleration to be pulses/s[err]. The rotary head driving notor is
provided with an encoder as an angle detector in the AC servo notor, and
driving of the notor is controlled by using a pulse signal fromthe
encoder. (In this exanple, 1000 pul ses of digital signal are issued per

revol uti on wosdmegotor). Hence, the rotational speed VL ®emJpesodssti ned by
t he nunber of encoder pulses for drivi g the notor
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per second, so that the quantity of rotation and nunber of revolutions of
the notor can be determ ned. The nounting cycle is generally the tine
réquired Tor nmounting one part, and as sﬁomm In Fig. 2 it is the total tine
T of rotation of rotary head and suction and nounting of part. Mre

specifically wn in Fig. 3, it refers to the tine frqg§§ f nove
of - t he suctigﬁﬂﬁgggge 5 of the rotary head until noving to a f%@éﬁ?ﬂguction

nozzl e and starting to nove to next place, and for exanple, it refers to
the tine required fromstar of nove of ST7 until suction nozzle 5 starts to
nove to ST8.
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Conventionally, the rotational speed VL is the |ower rotational speed of
either the rotational speed for sucking and nounting the el ectronic part
stapty wWhem The Totary head T 175 stopped, or the rotational speed not
changing in the suction posture when the rotary head 1 rotates. In the

rior art, the problem was that the nounting cycl

gom nat ed on\v&ayﬁﬁ?"he |O\FI)\BI’ rotational speed of elthe? t%ep(rag&%al speed
of the rotary head driving notor 2 for sucking and nounting stably when the

ro:tary head 1 is stopped, or 3 1/5
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4 10 March 1998 the rotational speed of the rotary head
driving notor 2 not causing change in suction posture when the rotary head
1 Totates. Accordingly, tHe erectronmc parts coul d not De nounted
efficiently hitherto. Disclosure of the Invention In the |light of the above

pr obl ers, AbseQPl ect of the PCT/JP96/02582
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I nvention to present an electronic part nounting nethod and an el ectronic
part nounting apparatus capabl e of appropriately shortening the nounting
cycle depending on the situation of the rotary head. To achieve the object,
the el ectronic part nounting nmethod and el ectronic part nounting apparatus

of the invengj ate to electronic part nounting for co {r#

cont i nuous F%?g?flld’ggg of a rotary head driving notor into inp’gﬁ H"gﬂ’?

rotation of a rotary head conprising plural suction and nounting nozzles,

novi ng the suction and nounti ng nozzl es ug A down in cooperation with the
a

rotation of the rotary head driving notor; d nmounting electronic parts by
the suction = F i g.
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and nmounting nozzles while rotating intermttently so as to stop
tenporarily at plural stations, in which depending on the rotational speed

of the rotary head driving notor for sucking and nounting stably when the
rotary head is stopped, and the rotational speed of the rotary head driving
nmotor for n g&g'ng t he suction posture when the rotary tes,
the rotary ﬁ§g§9 rléing notor is rotated ?g high speed mhednﬁﬂgm%g% ry head
rotates in the case the forner is snalﬂ%/, and the rotary head driving

motor is rotated at high speed when sucking and nounting the rotary head in
the case the latter is snaller.

Fig. 5
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Substitute sheet 10 March 1998 Brief Description of the Drawmings Fig. 1 is
a_drawi ng showi ng a driving speed of a rotary head of an el ectronic part
nmount 1 ng apparatus 1 n an enbodi nent of the invention. Fig. 2 1s a draw ng
showi ng the driving speed of a conventional rotary head.
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Rig. 3is a drawing for explaining the operation of rotary head. Fig. 4 is
& drawi ng showing a rotary drive section of en electronic part nounting
apparatus. Fig. 5 is a drawi ng showi ng an el ectronic part nounting

appar at us. Best Mbde for Carrying Qut the Invention

Specification

Title of the Invention
- Electronic part mounting method and electronic part

mounting apparatus

Technical Field
The present invention relat_'es to an electronic part
mounting method for mounting an electronic part on a substrate,

and its apparatus.

B#ckgro.und Art
Referring now ‘to the drawings, conventional -eléctronic
part mﬁuntin_g is described below.

Fig. 5 is a'perspe.ctiv.e v.ie.w_ of a conventional electronic _
part mounting apparatus. The electronic part mounting apparatus
is ba‘Sic.ally composed of an XY ﬁable 7 for:d-isposi'ng a substrate
thereon .'anii moving in.two axial di_x'ec'tions (X, Y directions), a parts
feed table.6 for mounting .an electronic part thereon and feeding in
a r(.:t_ary:.h.ead drive section, and a rqtary head drive secffion 8 for -

| fée'ding.:'and moﬁnting an electronic par't, and by mbving the XY
tablé ‘?, the substrate is.ni,o“red toa spe.ci'f'ied mounting position, the
part is supplied into. a sucfion noz-zle'5 of the rotary head drive
section 8 from the parts feed table '6, and the electronic part is

supplied and mounted on the substrate by the suction nozzle 5.



Té achieve the object, the electronic part mounting nethod and el ectronic
part nounting apparatus of the invention relate to el ectronic part mounting -
fQr converting continuous rotation of-a rotary head driving notor into
intermttent rotation-of a rotary head conprising plural suction and
mounti ng nozzl es, noving the suction and nounting nozzles up and down in
cooperation with the rotation .of the rotary head driving notor, and

! t | ect s b thesctlon an untj nhg nozzl es v\lmle
o g Fhror ot SRRE 435 b i SHiEhd PheBOrt i Poiad A0 ceeifa iin |

of the.,rotary head driving notor
whi-ch depend‘lz egc%?lvte?l%mrnoe}lateiecr?:ronmp%%cli't mounting ap aratus A rotary

head 1 supplies ahd mounts 'el_eqtronlc parts on a plurality of suction
nozzles .5 disposed aiound the rotary héagi 1, and a rotary head
driving motor 2 intermiti;ently 'rotatesl the rotary head 1 through a .
_ mech#nism (not shown) for converting the co._ntinuous rotation of
the motor 2 into intermittent rotation. Moréover, the rotafy head
‘driving motor 2 is to rotate t-l_le rqtary hea_d"l and to move'.upland
d(_)lwn the suction no.zzles.5_, and by rotating acam 4 through a fiming-
belt 3, the suction noz_zl.é_ is moved up and d;wn. |
Fig. 3 is a diagram to 'e'xplai'x;': thé operation of thé rotary
ilead showmg the rotary. head 1 havmg s1xteen suctlon and
mountmg nozzles B as an example
Th1s rotary_head lj-rotat'es in.termittently in the arrow
direction in the dr-av;rin-g while stopping at each station indicated by
STi toj ST16 in the drawing. At_ the_ seventh station (ST7), the
electronic parts.are sucked by -tlhe suction and mounting noizles 5,
and the electronic p#rts are mounted at the fifteenth station (ST15).
Thus, :mounting and suétidn of electronic parts and rotatidn of the
rotary head are executéd -aialt.ernately'.
Fig. 2 is é d.rawingl showing rotational speed curve of tfle
rotary head _dri\}ir_lg motor, .and as shown in the drawing the .
rotational _épeed Vi (p'ulses/s)_of the rotary head driving motor 2 is
constant dur-ing thél lﬁounting Cyéle T. Heréin,‘ thé ‘rotational

speed of the rotary head 'drivi.ng motor is defined to be pulses/s, and’



for sucking and nounting stably when the rotary head is stopped, and the
" rotational speed of the rotary head driving notor for not changi ng the |
suction posture when the rotary head rotates,  the rotary head driving notor
"is rotated at high speed when the rotary head rotates in the case the
former is smaller, and the rotary head driving notor is rotated at high
speed when sucklng and nDuntlng the rotary head in the case the latter is

Totat ronal sueacyieabPE b e UhEe Raety hand dERiing Bhtehitnt i ng
st abl y vvhen t he Ot arlyth aer?gnlcgdesrt' g %%dangpte dete%tor 1n the AC servo motor
and driving of the motor is controlled by usmg a pulse signal from
the encoder. (In this. example, 1000 pulses of d1g1ta1 signal are -
issued per revolutlon of the motor) Hence, the rotational speed Vi,
can be defined by the number of encoder pulses for drivlng the motor -
per _second, so that . the .quahtity of rotatioln and number. of
~ revolutions of the motor can be dete_rmihed-.
| The mountirig cycle is geherally th'_e time _relquir'ed for. |
mounting one part, and as shown in Fig. 2 it is the total time T of_
r.o_tati.on of'rot,ar.y head -and suctiori and mounting of part. More
' specifically, as shown in Fig. 8, it refers to the time fron'l start of
meve ef the suction nozzle 5 of the rotary head until moving' to
adjacent suction nezzle. a.nd starting to move to next .place, and for
example, it refers to the time relqixired from st.ar of move of S’l‘7 until
" suction nozzle & starts to move to ST8
| Conventmnally, the rotational speed VL is the lower
: rotatmnal speed of elther the rotational- speed for sucking and.-
mounting the electromc part stably when the rotary head 1 is
stopped, or the rotatlonal speed not changlng in the suction posture
when the rotary head 1 rotates. |
: In the prior 'ar_t, hov.ve.v_er, t'he preblem was that the
mounting cycle T was dominated only by the lower rotational speed
of either the rotational _speed.ol' the rotary head driving motor 2 for

sucking and mounting stably when the rotary head 1 'is-_-stopp.ed-, or



r-ot at i onal speed of the rot ary Kead dri vi ng notor for not changing the -
suction posture-when the rotary head rotates, if the former is smaller, the .
rotary head driving noter is rotat aw‘;\ﬁ ? E-g en the rotary head
rotates, thereby shortening the noyn gﬂg %%e nﬂ if the-latter is
smal ler, the rotary head driving ngtor ig e t 1hi gh speed when the
“rotary head is stopped, -that is, when sucking _ -

_ the rotational speed of the rotary head driving motor 2 not causing
change in suction posture when the rotary head 1 rotates.
Accordingly; the electronic parts could not be mounted efficiently

hithe_rto.

Disclosure. of the Invention |

In the lighf of the above problems, it is an object of i:he
inv_enﬁon to present an 'e.llectronic part mounting methdd and an.
electronic pai't mounting apparﬁtus capable of appropriately
shortening tﬁe mounting cy'cle. depéndi_ng on the s_ituation of the

rotary head.

Briéf Description of the Drawings

' Fig. lis.a dra.w_i'nlg.sh'owirig a driving speed of a rotary head
of an‘-_electronic part x’nountihg_ apparatus in an embodiment of thle
invention.

. | | | | Fig. 2 is a dr.awing showing " the &ri_ving speed of é

convéntional rotary head.

F1g 3is a draWing ':fox.' exﬁlain_ing't,he operation of rotary
head. |

Fig. 4 is a drawiné showing a rotary drive section of en
electronic part mounting-apparatus..

Fig. 5 is a drgwing showing an electronic part mounting

a_ppar'a_tus,."

This Sheet Has Been RTlaced
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and nounting, thereby shortening the nmounting cycle. (First enbodinent)
Referring now to the draw ngs, an enbodi nent of the invention-is described
Bel ow. Menbers corresponding to the nmenbers explained in Fig. 1 and Fig. 3
are identified with same reference nunerals and detailed description is
omtted. A basic constitution of the rotary head 1 in the enbodinent is
sane as the constitution of the conventional rotary head expl ai ned above,

o s ShousL ) Bk i, CHEHRE BB vt o con sueti o and
To achieve the obje'ct,_ the electronic bart mounting method
and electronic par_t.m'ountin'g apparatus of the invention relate to
electronic part mbunting for converting coﬁtinuous rotation of a
rotary head ciriving motor..in.to' intt_e-rmittent rotation of a rotary
head comprising plural suction and mounting 'no‘zzles, moving the |
suction and mouhting nozzles up and down in cooperation with the |
rotation of the rotary head driving motor, and mounting _electrdnic
parts by f.h,e suction and md\_lﬁting nozzles while rc;tating
intermiitently s0 as to stop temporarily at plural stations, in which
.depending on the rdtatibﬁal spéed of the rotary head driving motor
- for suckizig' and mounting stably Whén the rotary head is stopped,
and the rofatibnal spee_d. of the rotary head_. driving motor for not
changing the suction po’stﬁre wh_en the rotary head rotates, the
' rotary he.ad dri;ving motor is. fotated at high speed when the rotary
‘head rotates in the case the former is slmaller, and the rotary__hgad
driving mo't._or is rotated at high speed when sucking and moﬁnting '
the rotary head in t_he case the latter is smaller.

Aécérding to.th_e method and apparétus of the invention, of
the rotatipnal speed of the rotal;y_ héa’d driving motor foi_- sucking
and mounting stably when thé xlotary.head is stopped, and the
rotatiénal speed of the rotary head driving motor for not changing
the suction posture wheﬁ' the rotary hea_d rota.te's, if the former is
smaller, the rotary head driving motor is rotated at high speed when

the rotary head rotates, thereby shortening the mounting cycle, and



akrow direction in the .drawi ng while stopping at each station. Suction of
el ectronic part is executed at the seventh station (ST7), and nounting of
et ectronic part, at the fifteenth station (ST15). Fig. 1 (a) to (d) are
di-agrans showi ng the driving speed of the rotary head driving motor 2 in
this enbodi ment, and nore specifically Fig. 1 (a) and (b) show that the
rotational speed of the rotary head driving notor 2 for stably sucking and
mount i ng staﬁ]

L TR AN RO AR NER
~suction p.OStﬁlrgeh \s'gggdtvpﬁe-rrlC)ttlx%r}/otg?‘?'c_jhéa&?ts asttggbeﬁ?ghgit%'s, %v_h(ecrz sggﬂir(lgd)
"and mounting, thereby shortening t_he mounting cycle.

(First embodiment)

-Referring now 'to. the di'awihgs, an embo.diment. of the
invention is described below. Members corresponding to the
members--e_xplained in Fig. 1 and Fig. 3 ﬁre iﬂenfified with same
reference numerals and _detailed description is omitted.

A basic constitution of the rotary head 1 in the embodiment
is same as the constitult..ion of the conventional rotary head
expléined above, and as shdwn in Fig. 3, the rotary head 1 having

- sixteen suct.ion'and mounting nozzles 5 rotates intermittently in the
arrow direction in the drawiﬁg_while stopping at each station.
Suction of electronid part is executed gt the seventh stati_on (ST,
and m’oﬁntiné of electronic part, at the fifteenth station (ST15).

Fig. 1 (a) to (d) ar.e diagrams showing the driving speed of
the rotary head' driving motor 2 in this embodiment, and more |
specifiéally-Fig. 1 (a) and (b) show thét the rotational speed of the
rotary head driving_m-otor 2 for stably sucking and mounting stably
when the rota.:ry' head 1 is stopped is smaller than the r_qtational
speed of the rotary head driving -m.dtor- 2 for not -changing the
suction posture when the r_ota'ry lhead 1 rotates, and F1g 1 (c) and (d)
show that the rotational speed of the rotary he_.ad driving motor 2 for
stably’ suckili_g and -mounting stably when the rotary head 1 is

stopped is greater than the rotational speed of the rotary head



show that- the rotational speed of the rotary head driving notor 2 for
stably sucking and nounting stably when the rotary head 1 i-s stopped is
greater than the rotatignal speed of the rotary head 6 driving notor 2
for not changing the suction posture when the rotary head 1 rotates. In
Fig. 1 (a), when the rotary head 1 rotates, the rotary -

. driving motor 2 for n_o‘t .changing th'e_ suctibn 'posfure when th.e
rotary head 1 rotates.

In Fig. 1 (a), when the rotary head 1 rotates, the rotary _
head_ driving moﬁor 2 is_.a'ccelerated up to a rotational speed Vu
(pulses/s) ét an acceleration of « (pulées/sz), and after lapse_ofla'
spe(_:ified time, .at the same a'ccelerati.on a ,.it is de.celerated: to a
rotational speed Vi (pulses/s) (at accelération -a@). The values of
the acceleration @ and foﬁatidnal speed Vi are set at values so as
not to change suction posture when the rotary head 1 rotates.

Or, as shown in Fig. 1 (b), i.f the maximum speed doés not
reach VH,.gfter accelerating (acceleration a), it is im_mediately.
decelérated (acceleration - @ ) In both Fig. 1 (a) and (b), when the
rotary head 1 is stoppeld, that is, when _suckiﬂg and. mounting, the
rotational speed of the rotairy head d_riving niotor 2is constaﬁt at V.

- In Fig. 1 (¢), when the rotary head 1 is stopped, that is,.
When'sqcking dnd -m'ounting; -th'e rotary head driving mdtor 2 is
accelerated up to a ;’otationél s_p'-eed Vi (pulses/s) at an acceleration _
of a , and after lapse of.a specified time, at the same acceleration
‘@, it is decelerated to a rotation_ai spéed Vi. -:The vélﬁés of the
acé_ele:atio’n @ and rotational speed Vm are set at values so as to
suck and mount stably when the fotafy head 1 _roté_tes. " Or, as.
shown in Fig. 1 (d), if the maxiinuin speed does not reach Vg, after
acgelerating (acceleration d ), it is_. immediately decelerated
(acceleration - a.). " When the rot_afy head 1 rotates, the rotational

speed of the rotary head driving motor 2 is constant at VL.



‘head driving notor 2 is accelerated up to a rotational speed VH (pul ses/s)

al an acceleration of [err] (pulses/s[err]), and after |apse of a specified"
time, at the sanme acceleration a, it is decelerated to a rotational speed
VFerr] (pul ses/s) (at acceleration - [err]). The val ues of the accel eration
~a and rotational speed V[err] are set at values so as not to change suction -
- posture when the rotary head 1 rotates. O, as shown in Filg. 1 (b),[if ith;a
maxi mum speed does pot reach VH, fter accelerating (acceleratiaon [err ,
o Pdion ately deRethisatay. (of tbeerotational speep) Pgltrheod'f’ﬁaﬁ_gheﬂd(a)

and (b), whep the rotary head 1 is stopped, that is, _ when sucking and
nmounting, th&riving motor for sucking and mounting stably when the rotary ead |

is stopped, and the rotafi_or;al speed of the rotary head driving r:notor'
for not-changing the suction po-st'ure when the rotary head rotates,
if the former is smaller, by rotating the rofary'head driving motor at
high speed when _thé'r_ot_a_ry head rotates, the mounting cycle is
shofteﬁed, and if the la.tter is smaller, by rdtating the rotary head
driving motor at high speed when the iotaiy head is stopped, that is,
“when sucking and mounting, the mounting cycle is shortened. Asa

result, the 'mo.unting cycle is shortened whi'le. sucking and mounting
stably. |

The calculation forﬁxula o.f the mountin'g cycle T in each oﬂe
of Fig. 1 (a) to(d) is shoWn belo“lr. : I—_Ie_feiﬁ, the number of pulses of
the encoder réqui.red when the rotary head 1 is s'-to-p_ped, that is,

‘_ when sucking and mounting is expressed as I, and the nu.mbe-r'o-fl

pulses of f.he encoder_x;equired when the rotary head 1 rotates is
éxpressed as Io.. |

In Fig. 1 '(a), the mounting cycle T is exp.ressed _.as in
formula tl). | | . . | _

T=(Va-VEH(Q * VYUV Vi (1)

In Fig. 1 (i)),' fhe mounting cycle T is expre.ssled as in
formula (2). _ |

T=t+I2/Vi....... | ...... e e (@)
;v_her_e t is the solution of | |

(1/2) * @ - 24V t-10/2=0



rotational -speed of the rotary head driving notor 2 is constant at V[err].
In Fig. 1 (c), when the rotary head 1 is- stopped, that is, when sucking and
mounting, the rotary head driving motor 2 is accel erated up to a rotational
speed M err] (pulses/s) at an acceleration of [err], and after |apse of a
specified time, at the sane acceleration a, it is decelerated-to a
rotational speed V[err]. The values of ‘the acceleration'[err] and

rotational speed V[eLr \i val ues.so as suck and J10 nt stably -
when the rotary heag{1 i"‘I%t Z@ ety Zth%%mcy‘ﬂ’eF?‘gls 1PARE®SS a BRelhaxi mum

speed does nf) ef\cgq)VH after accel erating (accel eratlon [err] ), it is
i mredi atel y dele ed : ' _

T=(Va-Vi)(e * Ve)+Ia/VatIi Vi oo e (8)
In Fi'g. 1 (d), the mounting cycle T is. expressed as in
formula (4). | | | |
T=t+ 1/ Vi ..... v 4)
~where t is the solution of ' | |
(1/2) * @ « t24Vy + t-12/2=0
- Thus, in Fig. 1 and Fig. 2, the area of the shaded section
denotes the number of pulses of the encoder for detecting the
rotation, and this area is not changed.. Therefore, by referring to
~ the diagrams, it is evident.tha-t the mounting eycle T ie shortened by
using the speed curve of the.‘above rotary head dr’tving motor 2 in the
embodiment.
Industrial Applicabil_ity
Thus, according to the _electronic part mounting method .
and electronic‘part mounting a’pp'era'tus_-.of the invention, of the
rotatienal speed of the rotary .head driving motor for Jsucking and
' mountiné stably when the r.(._)tl.ary. head is stopped, and tne rotational
speed of the rota'-rly head drl_iving motor for not chenging' the suction
-posture--when--the rota'r.y.: head rotates, if the former is_s.maller,' by
ro.tating the rotary he'ad driving motor_ at high speed when the
_rotary head rotates, the mounting cycle is shortened, end if the
latter is emaller, by rotat'ing the rotary head driving motor a-t.high

speed when the rotary head is _stopped; that is, when sucking and



(acceleration - [err]). Wen the rotary head 1 rotates, the rotationa
~speed of the rotary head driving - nmotor 2 is constant at Vferr]. 7 I n
this way, of the rotatianal speed.of the rotary head driving notor for
sucki ng and nounting stably when the rotary head is stopped, and the
rotational speed of the rotary head driving notor for not changing the
~suction posture when the rotary head rotates,

monnting, the mounting cycle is shortened, so that the mounting

cycle can be shortened in stable sucking and mounting operation.

10



i:-f the former is snmaller, by rotating the rotary head driving notor at high
speed when the rotary head rotates, the nmounting cycle is shortened, and if
,the Iamﬂ"mmmm m"u y rotating the rotary head driving notor at high |
speed ad is stopped, that is, when sucking and nounting,
the mount'in§ cYycl® i°s &hortened. As a result, the nmounting cycle is
shortened whil e - suckl ng and mounting stably. The cal cul ation formula of the
nount i ng cyg#l in each one of Fig. 1 (a) to (d) is shown below Herein,

- the nunber 80®Bses of the encoder required when the rotary head 1 is
stopped, that is,

1. An .electromc part mountmg method, being an
electronic part mouﬁting method for conver'ting continuous rotation
of a rotary head driving motor into _iﬁtermittent rbtation of a rotﬁry
head having plural éﬁction and mou;lting_no-zzles, moving séid
‘plural suction and mounting nozzlesl up“and down in co.ppe.ration
with the rotai:ion of said rotary head driving motor, and mounting

~ electronic parts by sai_d plural suction and mounting nozzles while
rotating intermittently so as to stop tex_nporar.ily at plural stations,
whefein def)endi_ng on the rotationall speed of 'said rotary head
driving motor for sucking 'an:d mounting stal;iy §vhe_n said -rétary
head is stoppeci, and the rotational speed.of said'rotary head driviné
motor for not changing the. suction posture when_ said rotary head
rotates, said rotary head driving motor is rotated at hi’gh_ s-peed
when said rot.ary head rotates in the case the former is srﬁaller, and
said rotary head driﬁng mof,o,i' is rotated at high speed when
sucking and mounﬁng said rotary head in ﬁhe case the latter is
smaller.

'2'.. ‘An electronic part mounting épparatus, being an
elect.rbhic parf mounting app_'aratusl wherein a rotary head having
plurél' suction  and mounting noziles comprises mlealns for
,coﬁv_efting contihuous rotatioh of a rotary head d_riving motor into
intérmittent rotation of a rotary head, and méans for moving said
plural suction and mounting nozzles up and down in cooperation

with the rotation of said 'rotary head driving motor, for mounting

11



“when sucking and mounting Ts—expressed as |[err], and the number of pul ses

of the enco [ the rotary head 1 rotates is expressed as .
I'[err]. In gm,"mﬂ“"ﬂ(ﬂlmymuntl ng cycle T is expressed as in fornula (1).
T=(V[err]-V[érrf)[krr/(s err] . Verr])+l[err]/V[err]+l[err]/V[err] S
e (1) In Fig. 1 (b), the nounting cycle T'is
expressed as in fornmula (2). T=t+l[err]/V[err] ....... o '

(.2_) Rl tehgcttrgrelicsOlpgusonw?lfile rotating int.ermittentl'y. so as to stop

temporarily at ﬁlural stations, further com'p'rising .m_eans for
: rotéting said rotary héézd driving motor at mutua_lly different
" speeds when rotating said r.otary- head .-arid when sucking and
mounting said rotary héad.. |
3. An electronic part 'm'ountiné apparatus of claim 2,
wherein said means fo..r r.otai.;ing said :rotary head driving mﬁtor at
mutually differeﬁt speeds When rotating said rotary head and when
sucking and mounting said rotary head is designed to 'r.otate,
-depending 6n the rdtationa] speed of said rotary head driving motor
for sucking and mOux_lt-ing st':ab'ly when said rotary head is stopped,
and the rotational speed of said rotary head driving motor for not
.qhanging,.the suction posture when said rotary -head_rotﬁtes, said
rotary head drivihg- motor at high speed when said rotary head
rotates in the cﬁse_the fbrmer.ié sinaller, and rotate said rotary head
driving m.otdr at high spee(_i when sucking and mounting said rotary

head in the case the latter is smaller.

12



(1/2) . [err] . t[err]+V[err] . t-I[err]/2=0 8 . In Fig. 1 (c), the
nounting cycle T is expressed as in forrmula (3). T=(V[err]-V[err])[err]/(
[err] .. V[err])+l[err]/NMerr]+l[err]/V[err] ...... .. . . . . . _
(3 In Fig. 1 (d), the mounting cycle T is expressed as in fornmula (4).

Abstfact |

| The inx;ention presents an electronic part mounting method
capable of_ appropriately shortening th__e xﬁounting cycle depending
on the.'si-tua.tio_ri of the rotarj head. |

) To achieve the object, the invention relates to._eleclztronic
part mounting for co_nverfiﬂ'g continious rotation of a rotary head

. driving motor into intermittent -rqtation-qf a rotary héad comprising

plﬁral suct;.ion and ;nounting nozile_s, moving the suction and
mouﬁting nozzles up and down in cooperation with the rotation of
the rotary head d.rivi.ng motor, and mounting electro..nic parts by the .
suctioi_l- and mounting nozzles while rotating in't;.ermittent_ly so as to
stop -._i_:em'por'arily at i)lura_l 'stations', in which d_epending on the
rotational si:e_éd of 1_:he rotary head'driving motor for sucking and
mbuhting stably when th_e rota’ry- head is stopped, and the rotational
speed of the rotary head driving motor for not changing the su.(.:tion
posture .whé_n. the rotary head rotates, the rotary head driving motor
is rotate.d at high spee_d when the rotary head rotates in the case the
former is s_mall_‘e'r,. and the rotary head dr_iving motor is rotated at _
high speed when sucking and mb_unting the rotafy head in the case

the latter is smaller.

13



T_=t+'l[err]/V[érr]' ............. e (4) where t

is

the solution of (1/2) . [err] . t[err]+V[err] . t-1[err]/2=0 Thus, in Fig.

1 and Fig..2, the area af the shaded section denotes the nunber of pul ses
of the encoder for detecting the rotation, and this area is not changed.
Therefore, by referring to the diagrans, it is evident that the nmountingt
cycle T is shortened by using the speed curve of the above rotary head

dri vi_ng not %%rwcy}@u_mgﬂj ment. |ndustrial Applicability

1 - Rotary hea_d |

2 Rbtary-head driving motor

3 Timing belt |

4 Cam.

) Suction énd'mou_nting nozzle
6 Parts feed table

7 XY tabie

8 ' | Rotary l;eﬁd drive s'ecti.on

14



Thus, accordlng to the electronlc part mounting nmethod and el ectronic part
mount i ng appar at us of the invention, of the rotational speed of the rotary’
head driving motor for sucking and nDunting stably when the rotary head is
stopped, and the rotational speed of the rotary head driving notor for not
changi ng the suction posture when the rotary head rotates, if the forner is

smal l.er, by rotating the rotary head driving notor at high speed when the
‘rotary head'rg}aie tﬂg mounting cycle is shortened, and if the latter is
smal ler, by rat 'gﬁ rotary head driving notor at high speed mhen the
~‘rotary head is stopped, that is, when sucking and

VL
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+ 9 nDuntlng the nDuntlng cycle is shortened so that the nounting cycle
: can be shortened in stable sucki ng and nDuntlng operatlon 10

Fig. 2
Rotary head rotation g oiion and

~ |mounting '
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Ctains 1. An electronic part nounting nethod, being an electronic part
" nbunting nethod for converting.continuous rotation of a rotary head driving
_notor into intermttent yotation of a rotary ‘head having plural suction and
" meunting nozzles, noving said plural suction and nounting nozzles up and
down in cooperation with the rotation of said rotary head driving notor,
and nounting el ectronic parts by said plural suction and nounting nozzles _
while rotati intermittently so as to stop tenporarily at plural ‘stations, .
“wherein depe&gihggbn te rotational speed of said rotary head

' K : ' 2 Rotary head driving motor




dfiving nmotor for sucking and nounting stably when said rotary head is

~ stopped,- and the rotational speed of said rotary head driving notor for not
changi ng the suction posture when-said rotary head rotates, said rotary
head driving notor is rotated at hi gh speed when said rotary head rotates
in the case the forner.is smaller, and said rotary head driving notor is
rotated at hi gh speed when sucking and nounting said rotary head in the
case the latter is smaller_. 2. An electronic part nounting appar atus,

bei ng an el ectronic part rrFurltiglg- apparatus wherein a rotary head having
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pl“\’u'r'a'l suction and npunting nozzl es corrprl ses nmeans for converting
continuous rotation i Reagrdriving notor into intermttent .
rotation of a rot aryﬁ il s or noving said plural suction and
mounti ng nozzl es up |ard dovvn in coopefation with the rot atéoaﬁof sai d
rotary head driving |mdt od,T NAR 1988unti ng el ectronic partsH
intermttently so ag tlo_stop tenporaril y4at pl ural stationslO Mﬁ’f’he?ggs
conpri sing nmeans for

the rotational speed of the rotary head driving motor 2 not causing
change in suction posture when _the rotary head 1 rotates.
Accordingly, the electronic parts could not be mounted efficiently

hitherto.

Disclosure of the Invention

In the light of the above problems, it is an object of the
inventi.on to present an electronic part mounting method and an
electronic part mounting apparatus ca'pable of appropriately
shortening tfxe mounting cycle depending on the situation of the

rotary head. To_achieve the object, the electronic part mounting

method and electronic part _mounting apparatus of the invention relate

to electronic part mounting for converting continuous rotation of a

rotary head driving motor into intermittent rotation of a rotary head

comprising plural suction and mounting nozzles, moving the suction and

mounting nozzles up and down in cooperation with the rotation of the

rotary head driving motor, and mounting electronic parts by the suction

and mounting nozzles while rotating intermittently so as to stop

temporarily at plural stations, in which depending on the rotational

speed of the rotary head driving motor for sucking and mounting stably

when the rotary head is stopped, and the rotational speed of the rotary

head driving motor for not changing the suction posture when the rotary

head rotates, the rotary head driving ‘motor is rotated at high speed

when the rotary head rotates in the case the former is smaller, and

the rotary head driving motor is rotated at high speed when sucking

and mounting the rotary head in the case the latter is smaller.

ing



rotating said rotary head driving motor at mutually different speeds when
rotating said rotary head and when sucking and nounting said rotary head.

3. An electronic part nmounting apparatus of claim 2, wherein said nmeans for
rotating said rotary head driving notor at nutually differgnL sfeed§ﬁyhen
rotating said rotary head and when sucki ng and mounting saPH R?‘ﬁ? €hd is
designed to rotate, depending on the rotdaional speed of sdiQy %’Farlﬁ ad
driving notor for sucking and nounting stably when said rotary head is
stopped, and the rotational speed of said rotary head driving notor for not
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Brief Description of the Drawings -

Fig. lis.a drawing_showing a driving speed of a rotary head
of an electronic part mounting apparatus in an embodimént of the
invention.

Fig. 2 is a drawing showing the driving speed of a
conventional rotary head.

Fig. 3 is a drawing for explaining the operation of .rotary

~ - head.

Fig. 4 is a drawing showing a rotary drive section of en
electronic part mounﬁng apparatus. |

Fig. 5 is a drawing showing an electronic part mounting

apparatus.
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(549)Titlee METHOD AND APPARATUS FOR MOUNTING ELECTRONIC PART

SHRADLE BTBHFRSEL LUCRTHLREER

(57) Abstract la) {b)

An clectronic part mounting method capable of shortening the % 0.9 FBEL
mounting intervals suitably in accordance with the condition of a rotary =
head. This electronic part mounting method has the steps of converting the

continuous rotation of a rotary head driving motor into intermittent rotation ¢ &
of the rotary head provided with a plurality of suction nozzles, vertically “{- &
N
T

A

Ry i

-

moving the suction nozzles in accordance with the rotation of the rotary NN
head driving motor, and mounting electronic parts by the suction nozzles
while intermittently rotating the rotary head so that the rotary head stops
temporarily in a plurality of stations, wherein the rotary head driving motor
is rotated at a high speed during the rotation of the rotary head when the
rotational speed of the rotary head driving motor, at which a mounting
operation can be carried out stably during the stoppage of the rotary head, is {) )

lower than the rotational speed of the same motor, at which the variation of F-w:w%r. u-w'\.r%

a suction posture does not occur during the rotation of the rotary head, and - L E } L
also at a high speed during a mounting operation of the rotary head when e

the suction posture variation avoidable speed of the motor is lower than the
stable mounting executing speed thereof. -
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2 ... mounting
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