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.



Flg 4is a perspe'ctiVe_vier of f:he rotéry drive section 8 in
| the -éonventional electronic lpart mounting appa.ra'tus. A rotary
.hea'd 1 supplies ahd mounts 'él_eqtfonic 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, shqwing the rotary. 'head. 1 having sixteen suctidn and
mounting nozzles 5 as an ekamplé. |

Thi§ rotary _he.a(-l 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 -t.he 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’



the .acceleration. to.be pulsesl/s2. The rotary head dri.v_'ing motor is
previded with an enco'de.r as an—_an'gle detecter in_ the AC servo mo_ter,l
and driving of the-motor is controlled by usin.g 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 .quarltity 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'rotar‘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
| Conventmrlally, 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
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_ 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,."
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Best Mode for C#rrying Out the Invehtion ..

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



if thé latter'is smaller, the rotai'y_héad drivi'.ng motor is rotated at
high speed when the rotary _head'is stopped, .that is, when sucking
"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 rofational speed of the rotary head



. 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.



.In this Way., of t}re rotafional speed of the rotary'heed
. drlvmg motor for suckmg and mounting stably when the rotary head |
is stopped, and the rotatlonal speed of the rotary head dr1v1ng motor'
for not-changing the suction posture when the rotary head rotates,
if the former is smaller, by rotating the rofary'head driving motor at
high speed when _the'r_ot_a_ry hea.d rotates, the mounting cycle is
shorterled, and rf the la.tter is smaller, by rdtating the rotary head
driving motor at high speed when the rotary 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 forrrxula o.f the mountin'g cycle T in each ode
of Fig. 1 (a) to(d) is shoWn belovr. : Hereiri, the number of pulses of
the encoder requi.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_required when the rotary head 1 rotates is
expressed as I... | |

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

T=(Va-VI)U(@ * VAHVEH Vi (1)

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

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

(1/2) *+ @ * t2+Vy » t-11/2=0



In Fig. 1 (o), the mountmg cycle T is expressed as 1n
formula (3). | _

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+11/Vi.......c..o.... B ..... e 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
deootes the ﬁumber of pulses of tlre encoder for detecting the
rotation, and this area is not changed.. Therefore by referring to
the diagrams, it is evrdent that the mounting cycle T is shortened by.
using the speed curve of the above rotary head dr’iving motor 2 in the
embodimerrt.
Industrial Applicabil_ity

Thus, according to the _electronic part mounting method .

and electronic‘part mountﬁrg app'a'ara'.tus_-.of the invention, of the
rotational speed of the rotary .head driving motor for Jsucking and
' mountiné stably when the r.otl.ary. head is stopped, and the rotational
speed of the rota'-rly head drl_iving motor for not chenging' the suction
-posture--when--the rotary.: head rofates, if the former is_s.maller,' by
ro.tating the rotary head driving moi:or_ at high speed when the
_rotary head rotates, the mounting cycle is shortened, end if the
latter is emaller, by rotat'ixrg the rotary head driving motor a-t.high

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



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

cycle can be shortened in stable sucking and mounting operation.
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" Claims

1. An .electi‘onic part mounting 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
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electronic :parts ‘while i‘otaﬁng 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.
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