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DESCRF PTI ONVRTRESENT SUCTI ON METHOD TECHNI CAL Fl ELD The pr es 6T
relates to a conponent 5 suction nethod and nore particularly, to a

met hod in various ways of usage for sucking conponents accommobdated in

on

conponents storage sections of a tape base and supplied to a predeterm ned
position with a predeterm ned di stance and nounting the conponents to
el ectronic 10 circuit boards, by way of vacuum suction with the use of

descended nozzl es. BACKGROUND ART A conventional sucking nethod will be

described with reference to Figs. 14-21. |In a nounting apparatus 15
Fig. 14, a taping conponent (conpongpécReefibgy) ©
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COMPONENT SUCTION METHOD

TECHNICAL FIELD

The present invention relates to a component
suction method and more particularly, to a method in
various wé.ys of usage for sucking components accommodated
in components storage sections of a tape base and
supplied to a predetermined position with a predetermined
distance and wounting the components to electronic
circuit boards, by way of vacuum suction with the use of

descended nozzles.

BACKGROUND ART

A conventional sucking method will be described
with reference to Figs. 14-21. In a mounting apparatus
in Fig. 14, a taping component {(component assembly) 9
congists of component storage sections 9c¢ for storing
components 8 which are formed in a longitudinal direction
of a tape base 9a with a predetermined pitch, and a
covering film 9b for covering the storing sections_ 9c.
The taping component $ wound around a reel 22 is held by
a tape cassette device 50, taken out along an upper

surface of a component feed guide 20 and sent to a

in



consi sts of conponent storage sections 9c for storing conponents 8 which-

are formed i gy6e0i tudinal direction of a tape base 9a W t hdyspor0s4s”
predeterm ned pitch, and a covering film9b for covering the storing

sections 9c. 20 The tapi ng conponent 9 wound around a reel 22 is held
by a tape cassette device 50, taken out along an upper surface of a
conponent feed guide 20 and sent to a WO 97/ 31516
PCT/ JP97/ 00543 2 conponent feed opening 40 of a retainer cover 30 over a
front end part of the feed guide 20. |2 the mddle of the transfer, the
tapi ng conponent 9 is drawn out froma slit 24 notched fromone side before
the feed opening 40 5 of the retainer cover 30, and the covering tape
9b is component feed opening 40 of a retainer cover 30 over a
front end part of the feed guide 20. In the middle of
the transfer, the taping ébmponént'Sfis'drawn out from a
slit 24 notched from one side before the feed opening 40
s of the retainer cover 30, and the éoveting tapé 9b is
separated from the tape base 9%a and taken'up around a
reel 36. As a result, the'componeht'storage sections 9c
in the tape base 9a are exposed. Althoﬁgh the tape base
9a is sent with exposing the component storage sections
10 9¢ to the component feed opening'40,'3ince_the component
storage sections 9c are covered with the retainer cover
30, the components are prevented from popping outside and
can be stably sent to the component feed opening 40.
The retainer cover 30 has a shutter 32 for
15 pfeventing the component 8 ' from popping outside
unexpectedly. The shutter 32 -is'-provided s0o as to,
interlocking with-the feed operation of the component 8,
open/close an upper surface of the component feed opening
40. The shutter 32 is opened only when the component is
20 ‘to be taken out by a suction nozzle (nozz1e) 7 or the
like. Therefore, the component can be taken out in a
proper posture by the suction nozzle 7.
In the meantime, the suction nozzle 7 déSceﬁds

only when the component 8 is to be taken out, as shown in

25 Figs. 16, 17, and 21. The suction nozzle stops at a



separated fromthe tape base 9a and taken up around a reel
the conponeWO¥33%4ge sections 9c in the tape base.9%9a are exp8®
the tape base 9a is sent with exposing the conponent storage sections 10
9c to the conponent feed opening 40,
9c are covered with the retainer cover 30, the conponents are prevented

36. As a result,
T4 ugh

si nce the conponent storage sections

from poppi ng outside and can be stably sent to the conponent feed opening

40. The retainer cover 30 has a shutter 32 for 15 preventing the
8 from popping outside uﬁ%xpectedly. The shutter 32 is
I nterl ocking mﬁth the feed operation of the conponent 8,

conponent

provi ded so as to,

open/cl ose an u surf ce of t onent fe open 40, The,shutter
32 is opene®°5H Qﬂ'%é‘r{’t n vl Sur%j ceg }[aggﬁ 5apeppase

sucti on nozgle (BOZglghd gﬁckhe%gecs%&@&a@fcge | BRCURRIRN ¢l be

t'aken out
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i A a proper posture by lon nozzle 7.
suction nozzle 7 moves up to a predetermined position and

detects whether the component 8 is sucked properly. The
suction nozzle 7 then moves over a board 60 and mounts
the component 8 to a predetermined position of the board
60.

In the conventional sucking method described
above, since a lower surface 7a of each suction nozzle 7
contacts the upper surface of the tape base 9%9a when the
nozzle vacuum-sucks the component as.shown in Fig. 17,
the component storage section 9c¢ is closed and the whole
space is nearly equally reduced in pressure. A pressure
difference between an uppér and a lower surfaces of the
component 8 is consequently small, that is, a force to
float the component 8 is small. In other words, a
suction force of the suction nozzle 7 is decreased,
whereby a suction failure (e.g., a so-called standing
suction shown in Fig. 19 or a so-called mis-suction shown
in Fig. 20, etc.) is caused. The component 8 cannot be
stably sucked by the suction nozzle 7. The same applies
also to the case where the component 8 is pressed up from
below by a push pin 10 at the component feed opening 40,
making it difficult for the suction nozzle 7 to suck the

component 8 stably (Figs. 19 and 20).



In the neantinme, the suction nozzle 7 descends only when the conmponent 8 is
to be takenyml %ﬂsﬁﬁ% shown in 25 Figs. 16, 17, and 21. The _suctidn
nozzl e stops a WO 97/ 31516 PCTAPII00543
PCT/ JP97/ 00543 3 position in touch with an upper surface of the tape base
9a to vacuum suck the conmponent 8. Thereafter, the suction nozzle 7
noves up to a predeterm ned position and detects whether the conponent 8 is
sucked properly. The 5 suction nozzle 7 then noves over a board 60 and

nmounts the conponent 8 to a predeterm ngd position of the board 60.

conventi onal

each suction nozzle 7
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Fig. 18 indicates a relation between a time and

"a distance of the lower surface 7a of the nozzle and the

upper surface of the tape base 9a. The component 8 is

‘sucked when the lower surface 7a of the nozzle moves from

a point F to a point G. A time t, allowed for the nozzle

"7 to suck one component is approximately 0.005 sec. The

time t, becomes shorter when a time after the component 8

- is sucked before the component is mounted is required to

be reduced, whereby suction failures are brought about

more often.

Further, as the printed circuit' boards are

- increasingly turned compact these days, mounting of micro

components (1.0mm  longx0.5mm widex0.35mm high or 0.6mm
longx0.3mm widex0.3mm high components) is strongly
required which need the component storage sections 9c¢ of
a reduced volume. However, when these micro components
are sucked, the force to float the component is hardly

generated because of the micro size.

DISCLOSURE OF INVENTION

Accordingly, an objects ~ of the present
invention is to solve the above-described conventional
issues and to provide a method for sucking a component

stably by a suction nozzle.

In the

sucki ng net hod descri bed above, since a | ower surface 7a of



10 =+ contacts the upper surface of the tape base 9a when the nozzle
vacuum suc¥oPa81¥6nponent as shown in Fig. 17, the conponentPGHIRIZHAS3
section 9c is closed and the whole space is nearly equally reduced in
pressure. A pressure difference between an upper and a | ower surfaces of
the 15 conponent 8 is consequently small, that is, a force to fl oat
the conponent 8 is snall. In other words, a suction force of the suction
nozzle 7 is decreased, whereby a suction failure (e.g., a so-called
standi ng suction shown in Fig. 19 or a s®-called nis-suction shown 20

in Fig. 20, etc.) is caused. The conponent 8 cannot be stably sucked by

th ti le 7..Th I I to th wh th t
B s pressed up from bl OBy R BREHTR n SOPAT (R orpoNERL  ASBRCFEN g

40, maki ng iéﬁ%’oﬁt%/iﬁl &of 8&15'[ rallﬁsa)%g:g:; 'c?f' £Ré? Ip?:Jsér& Si'ﬁ#eﬁ@fog? there

conponent 8'S I §S.
is provided a component suction method comprising:

feeding one of components accommodated in
5 component storage sections of a tape base to a
predetermined component sucking position;
lowering a nozzle capable of sucking the one of
the components supplied to the component sucking
position;
10 stopping the nozzle with a predetermined
distance from an upper surface of the tape base;
pushing an undersurface of the component up
when the nozzle is stopped;
vacuum-sucking the component by the nozzle at a
is position where the nozzle is stopped; and
moving the component sucked by the nozzle to a

predetermined position of a board after the vacuum-

sucking.
According to a second aspect of the present
20 invention, there is provided a component suction method
comprising:

feeding one of components accommodated in
component storage sections of a tape base to a

predetermined component sucking position;



WO 97/ 31516 PCT/ JP97/ 00543 4 Fig.” 18
i ndi cates aywgbatispg between a tinme and a distance of the |lo 7a
e FERARS o

of the nozzle an upper surface of the tape base 9a. The

I s sucked when the |ower surface 7a of the nozzle noves fromb5 a point
Ftoapoint G Atine t[err] allowed for the nozzle 7 to suck one
conponent is approximately 0.005 sec. The tinme t[err] becones shorter when
atime after the conponent 8 is sucked before the conponent is nounted is
required to be reduced, whereby suction fgilures are brought about 10

nore often. Further, as the printed circuit boards are increasingly turned
conpact these days, mounting of micro conponents (1.0mm | ongx0.5mm

wi dexO. 35mm hi gh or 0.¥owering a nozzle capable of sucking the

component supplied to thé_éomponent sucking'pbsitioﬁ;
stopping the nozzle with a - predetermined
distance from an upper surface of the tape base;
5 3 ~ vacuum-sucking the component by the nozzle at a
position where the nozzle is stopped; and
moving'the component sucked by the nozzle to a
predetermined position of a board after the vaéuum-
sucking.

10 - According to a third aspect of the present
‘invention, there is provided a component suction method
according to the first or second aspect, wherein the
nozzle stops with a distance of 0.02-0.30mm from the
upper surface of the tape base.

15 According to a fourth aspect of the present
invention, there is provided a compdnent suction method
according to the first, second, or third aspect, wherein
the position where the nozzle is stopped is obﬁained.

- beforehand by calculating from a size of the tape base so

20 that the nozzle stops with the predetermined distance
from the upper surface of the tape base.

According to a  fifth aspect of the present
invention, there is provided a component suction method
according to the first, second, or third aspect, wherein

25 a projecting part is provided at a lower surface of the



| ongx0. 3mm wi dex0.3nm high conponents) is strongly 15 require
whi ch'need W@9%3W6nent storage sections 9¢c of a reduced vol Fife™

when these mcro conponents are sucked, the force to float the conponent is
hardly generated because of the micro size. DI SCLOSURE OF | NVENTI ON 20

Accordi ngly,

an obj ect s of t he present invention is to solve the

above-descri bed conventional issues and to provide a nethod for sucking
conponent stably by a suction nozzle. 97/ 31516

PCT/ JP97/ 00543 5 I n acconplishing these and ot her aspects,

aspect of the present invention, there
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nozzle, and a position where the projecting part contacts
the upper surface of the tape base or is adjacent to the
upper surface of the tape base is the bottom dead center
of the nozzle.

According to a sixth aspect of the present
invention, there is provided a component suction method
comprising:

feeding one of components accommodated in
component storage sections of a tape base to a
predetermined component sucking position;

lowering a nozzle capable of sucking the
component supplied to the predetermined component sucking
position;

stopping the nozzle at a position where the
nozzle contacts an upper surface of the tape base or
becomes adjacent to the upper surface of the tape base;

pushing an undersurface of the component up
when the nozzle is at a bottom dead center or a position
adjacent to the center;

vacuum-sucking the component by the nozzle at
the bottom dead center or the position adjacent to the
center; and

moving the component sucked by the nozzle to a

predetermined position of a board after the vacuum-

sucking,

r,

a

according to one



I's provided a conponent suction nethod conprising: feeding one of

conponent syase@siiRdated in 5 conponent  storage sectiong.. %’8&4 'ape -
872 e '

base to a predeterm ned conponent sucking position; |owering

capabl e of sucking the one of the conponents supplied to the conponent
sucki ng position; 10 stopping the nozzle wth a
predeterm ned di stance from an upper surface of the tape base; pushing an
undersurface of the conponent up when the nozzle is stopped; vacuum sucki ng
t he conponent by the nozzle at a 15 g position where the nozzle is
stopped; and noving the conponent sucked by the nozzle to a predeterm ned
position of a board after the vacuum sucking. According to a second aspect
of the present said method being so constituted as to let air

 into the component storage section through an air path
formed in the tape base when the nozzle vacuum-sucks the
component . |
-3 According to a seventh aspect of the present
invention, there is provided a component suction method
comprising:
feeding components accommodated  in component
storage sections of a tape basé ' to a predetermined
10 component sucking position; -
lowering a nozzle capable of sucking the
component supplied to the component sucking position;
stopping the nozzle at a position where the
nozzle contacts an upper surface of the tape base or
15 becomes adjacent to the upper surface of the tape bése;
vacuum-sucking the component by the nozzle at a

bottom dead center or a position adjaceht to the center;

and
moving the component sucked by the nozzle to a
20 predetermined position of a board after the vacuum-
sucking, |

said method being so constituted as to let air
into the component storage sections through an air path
formed in the tape base when the nozzle vacuum-sucks the

25 component .



20 - invention, there is provided a conmponent suction method conpri sing:
f eedi ny one wh9TBISPONent s acconmodat ed i n conponent storage RECISPPHPS4I of
a’ tape base to a predeterm ned conponent sucking position; WO

97/ 31516 PCT/ JP97/ 00543 6 | oweri ng
a nozzle capable of sucking the conponent supplied to the conponent
sucking position; stopping the nozzle with a predeterm ned distance
from an upper surface of the tape base; 5 vacuum sucki ng t he
conponent by the nozzle at a position whePe the nozzle is stopped; and
nmovi ng the conponent sucked by the nozzle to a

According to an eighth aspect of the present
invention, there is provided a component suction method
according to the sixth or seventh aspect, wherein the
component storage section of the tape base has a first

S space for accommodating the component and a second space
communicating with the first space with a step difference
and expanding outward beyond a face whexre the tape base
contacts the nozzle, so that the second space becomes the
air path.

10 According to a ninth aspect of the present
invention, there is provided a component suction method
according to the sixth or seventh aspect, wherein an air
take-in groove leading to the component storage section
is formed in the tape base, soc that the air take-in

15 groove becomes the air path.

According to a tenth aspect of the present
invention, there is provided a component suction method
according to the sixth or seventh aspect, wherein a hole
communicating with the component storage section is

20 formed before the nozzle vacuum-sucks the component, so
that the hole becomes the air path.

According to an 11th aspect of the present
invention, there is provided a component suction method

according to the tenth aspect, wherein the hole is formed



predeterm ned position of a board after the vacuum sucking. 10 .

Accor di ng W697I§1§19i rd aspect of the present invention, tp&}é{%ﬁ ¢
QH&B

provi ded a conmponent suction nethod according to the first o

aspect, wherein the nozzle stops with a distance of 0.02-0.30mm fromthe
upper surface of the tape base. 15 According to a fourth
aspect of the present invention, there is provided a conponent suction

nmet hod according to the first, second, or third aspect, wherein the
position where the nozzle is stopped ilebtained bef orehand by cal cul ati ng
froma size of the tape base so 20 hat the nozzle stops with the
predeterm ned di stance fromthe upper surface of the tape base. According

toafifth @spRcusd éfeapprstiipidVpabhel W Guldepboitded Brcqmponent
suction nethod according to the first, second, or. third aspect, wherein
component up. . '
According to a 12th 'aspeét of the present
invention, there is provided a cbmpdnént suction method
s '~ comprising: |
feeding one of components éccommodated in
component storage sections of a tape base to a
predetermined component sucking poSitibn; |
lowering a nozzle capable of suéking the
10 '~ component supplied to the component suékih§ position;
stopping the nozzle at a position where the
- nozzle contacts "an upper surface of the tape 'base or
becomes adjacent to the upper surface of the tape base;
pushing an- undersurface of the component up
15 when the nozzle is at a bottom deéd center or a position
adjacent to the center;
vacuum-sucking the COmponent'by the nozzle at
the bottom dead center or the position adjacent to the
center; and
20 o moving the component sucked by the nozzle to a
predetermined position of a ‘board after the vacuum-
sucking,
said method being so constituted as to let air

into the component storage sections through an air péth



25 - a projecting part is provided at a | ower surface of the
97/ 31516  WO9731516 PCT/ JP97/ 005E§T’7“’?‘.¥5§§1‘3e,

and a position where the projecting part contacts the upper surface of the
tape base or is adjacent to the upper surface of the tape base is the
bott om dead center of the nozzle. 5 According to a sixth
aspect of the present invention, there is provided a conponent suction

nmet hod conprising: feeding one of conponents accomodated in conmponent
storage sections of a tape base to a 10 11 pr edet er mi ned conponent sucki ng
position; lowering a nozzle capable of sucking the

formed in the nozzle when the nozzle wvacuum-sucks the
component .
According to a 13th aspect of the present
invention, there is provided a component suction method
5 comprising:
feeding one of components accommodated in
component storage sections of a tape base to a
predetermined component sucking position;
lowering a nozzle capable of sucking the
10 component supplied to the component sucking position;
stopping the nozzle at a position where the
nozzle contacts an upper surface of the tape base or
becomes adjacent to the upper surface of the tape base;
vacuum-sucking the component by the nozzle at a
1S bottom dead center or a position adjacent to the center;
and
moving the component sucked by the nozzle to a
predetermined position of a board after the vacuum-
sucking,

20 said method being so constituted as to let air
into the component storage sections through an air path
formed in the nozzle when the nozzle wvacuum-sucks the
component.

According to a 14th aspect of the present

25 invention, there is provided a component suction method



conponent supplied to the predeterm ned conponent sucking position;

st oppi ng t hgoyaadg at a position where the 15 nozzl e Cm'ﬁ?&ﬁsﬁ
upper surface of the tape base or becones adjacent to the upper suriace of ’

t he tape base; pushing an undersurface of the conponent up when the nozzle
Is at a bottom dead center or a position adjacent to the center; 20

vacuum sucki ng the conponent by the nozzle at the bottom dead center or the
position adjacent to the center; and noving the conponent sucked by the
nozzle to a predeterm ned position of ajpoard after the vacuum 25

sucki ng, .

according to the 12th or 13th aspect, wherein a notched
part connecting a side face with a bottom face of the
nozzle is formed, so that the notched part becomes the
air path.

5 According to a 15th aspect of the present
invention, there ‘is provided a component suction method
according to the 12th or 13th aspect, wherein a hole
connecting a side face with a bottom face of the nozzle
is formed, so that the hole becémes the air path.

10 According to a 16th aspect of the present
invention, there is provided a compcnent suction method
according to the 12th or 13th asﬁect,'wherein an outer
peripheral part of the nozzle is formed of a porous
material, so that many through holes of the porous

- 15 ‘material are the air path.
According to a 17th aspect of the present
‘invention, there is provided a component suction method
comprising:
feeding one of components accommodated in

20 - component storage  sections .of a tape base to a

predetermined component sucking position;
lowering a nozzle capable of sucking the

component supplied to the component sucking position;



WD 97/ 31516 PCT/ JP97/ 00543 8 said
met hod" bei mgo9w3tsaastituted as to let air into the conponent RATAPSFE0543
section through an air path formed in the tape base when the nozzle
vacuum sucks the conponent. 5 According to a seventh aspect
of the present invention, there is provided a conponent suction method
conprising: feeding conponents accomodat ed i n conponent storage sections
of a tape base to a predeterm ned 10 conponent sucki ng position;

| owering a nozzl e capabl e of sucking thé&3conponent supplied to the
conponent sucki ng position stopping t he nozzl e at a position where the

nozzl e contacts an up surfaa:s1 t he_ tape, base or 15 becone
adj acent to the upper %‘EP?H&% & hBOZZ}E pake:@ position where the

nozzle contacts an upper surface of the tape base or
becomes adjacent to the upper surface of the tape base;
pushing an undersurface of the component up
5 when the nozzle is at a bottom dead center or a position
adjacent to the center;
vacuum-sucking the component by the nozzle at
the bottom dead center or the position adjacent to the
center; and
10 moving the component sucked by the nozzle to a
predetermined position of a board after the wvacuum-
sucking,
wherein the component storage section is so
constituted as to produce a part not overlapping with an
15 outline of a bottom face of the nozzle, so that air is
let in the component storage section through the not
overlapping part when the nozzle wvacuum-sucks the
component.
According to an 18th aspect of the present
20 invention, there is provided a component suction method
comprising:
feeding omne of componehts accommodated in
component storage sections of a tape base to a

predetermined component sucking position;



vacuum sucki ng the conponent by the nozzle at a bottom dead center or

position adipns®Misie the center; and noving the conponent sucé&jl Eé é g
uum’

nozzle to a 20 predeternined position of a board afte

sucking, said nethod being so constituted as to let air into the conponent
storage sections through an air path formed in the tape base when the
nozzl e vacuum sucks the 25 conponent . WO 97/ 31516

PCT/ JP97/ 00543 9 According to an eighth aspect of the present invention,
there is provided a conponent suction' netfod

lowering a nozzle capable of sucking the
component supplied to the component sucking position;
stopping the nozzle at a position where the
nozzle contacts an upper surface of the tape base or
5 - becomes adjacent to the upper surface of the tape base;
vacuum-sucking the component by the nozzle at a

bottom dead center or a position adjacent to the center;

and
moving the component sucked by the nozzle to a
10 predetermined position of a board after the vacuum-
sucking,

wherein the component storage section is so

constituted as to produce a part not overlapping with an
outline of a bottom face of the nozzle, so that air is
15 -~ let in the component storage section through the not
overlapping part when the nozzle = vacuum-sucks the

- component .
According to a 19th aspect of the present
invention, there -is provided a “coﬁﬁonent assembly
20 ~including a tape base having a plurality of component
storage sections formed in a 1longitudinal direction,
wherein an air path is formed in the tape base to let air
into the component storage section when a nozzle vacuum-
sucks a component stored 'in the component storage

25 . section.



according to the sixth or seventh aspect, wherein the conponent storage
section of MRV base has a first 5 space for accommdzl’ﬁrhﬂ”?’ﬁg“
conponent and a second space communicating with the first space with a step
di fference and expandi ng outward beyond a face where the tape base contacts
the nozzle, so that the second space becones the air path. 10

According to a ninth aspect of the present invention, there is provided a
conponent suction nmethod according to the sixth or seventh aspect, wherein
an air take-in groove leading to the conﬂéhent storage section is formed in
the tape base, so that the air take-in 15 groove becones the air path.

Do g Lot bor, BEkathal hEoPEeabchVERRLER, e s LG S
a hol e communjcating,\ t hyhhgeconponepto$i8Ea9e aSeClbfPohént assembly
according to the 19th aspect, wherein the component
storage section of the tape base has a first space for
5 storing the component and a second space communicating
with the first space with a step difference and expanding
outward beyond a face where the tape base contacts the
nozzle, so that the second space is the air path.
According to a 21st aspect of the present

10 invention, there 1is provided a component assembly
according to the 19th aspect, wherein an air take-in
groove leading to the component storage section is formed
in the tape base, so that the air take-in groove is the
air path.

15 According to a 22nd aspect of the present
invention, there is provided a mounting apparatus having
nozzles for vacuum-sucking components from component
storage sections of a component feed device, holding the
component and mounting the component to a predetermined

20 position of a board, wherein an air path is formed in the
nozzle to let air into the component storage section when
the nozzle vacuum-sucks the component.

According to a 23xrd aspect of the present
invention, there is ©provided a mounting apparatus

25 according to the 22nd aspect, wherein a notched part



20 forned before the nozzle vacuum sucks the component, so that the -

hol e beconbgolehgifas’ Path. According to an 11th aspect of thg gri.

invention, there is provided a conponent suction method according to t%e

tenth aspect, wherein the hole is forned WO 97/ 31516

PCT/ JP97/ 00543 10 with use of a push pin pushing the undersurface of the

conponent up. According to a 12th aspect of the present invention,
. there is provided a conponent suction nethod 5 conpri sing: feeding one
i of conponents accommodated in conmponentigstorage sections of a tape
base to a

connecting a side face with a bottom face of the nozzle

is formed in the nozzle to be the air path.
According to a- 24th aspect of the present
invention, there - is provided a wmounting apparatus
5 according to the 22nd aspect, wherein a hole connecting a
side face with a bottom face of the nozzle is formed in

the nozzle to be the air path.

According to a 25th aspect of the present
invention, there is provided a mounting apparatus
Cx 10 according to the 22nd aspect, wherein an outer peripheral
-;éa . :part of the nozzle is formed of a'borous material, so

that many through holes of the porous material are the

air path.
According to a 26th aspect of the present
15 invention, there is provided a component feed device
which holds a component assembly including a tape base
having a plurality of component storage sections formed
in a longitudinal direction, wherein, by sending the tape
base, components in the component storage sections are
20 sequentially supplied to a predetermined component
- sucking position to be vacuum-sucked by nozzles,
said device further comprising a boring member
for forming a hole communicating with the component
storage section in a lower surface of the tape base

25 before the nozzle vacuum-sucks the component.



predet er mi ned conponent sucking position; |owering a nozzle capabl e of
sucki ng t he W@9731536conponent supplied to the conponent sucki nﬁcﬁ 00343,
stopping the nozzle at a position where the nozzle contacts an upper
surface of the tape base or becones adjacent to the upper surface of the

t ape base; pushing an undersurface of the conponent up 15 when t he
nozzle is at a bottom dead center or a position adjacent to the center;
vacuum sucki ng the conponent by the nozzle at the bottom dead center or the
position adjacent to the center; and 20 17 novi ng the conponent
sucked by the nozzle to a predeterm ned position of a board after the

vacuum Suoking. 521 d, AERASAiRE o0 cOBFEL! ULEeRE (B¢ Shadl T pURAY®
invention, there is provided a compoﬁent feed device
according to the 26th aspect, wherein a push pin for
pushing up the undersurface of the component works also
3 as the boring member.

Because of the process of stopping the nozzle
with a predetermined distance away from the upper surface
of the tape base in the above-described method, the air
is easy to enter the component storage section, which

10 increases a pressure difference between upper and lower
surfaces of the component thereby to act a large force to
float the component. Besides the above operation, in
some of the aspects, since an undersurface of the
component is pushed up from below simultaneously when the

15 component is vacuum-sucked, the air is further easy to
enter the component storage section thereby to increase
the force more to float the component. Accordingly,
suction failures are greatly prevented and a component
can be quickly and stably sucked.

20 On the other hand, there is an issue that a
highly accurate control is required to correctly position
the bottom dead center of the nozzle so as to set the
above distance and the accuracy is hard to maintain for a
long time. For solving this issue, when the projecting

25 part is provided at the lower surface of the nozzle in a
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formed in e when the nozzl e vacuum sucks the conpoggﬁy ding
to a 13th aspect of the present invention, there is provided a conponent ’
suction nmethod 5 conprising: feeding one of conponents accommodated in
conponent storage sections of a tape base to a predeterm ned

conponent sucki ng position;
conponent supplied to the conponent sucking position;

| onering a nozzl e capabl e of sucking the 10
st oppi ng the nozzle

at a position where the nozzle contactggan upper surface of the tape base

or

10

15

20

25

. manner to contact the upper surface of the tape base (or

in a manner to be adjacent to the upper surféce of the
tape base in some cases) as the above aspects, the bottom
dead center of the nozzle can be controlled/positioned
easily. Since a length of the projecting part becomes
the above distance, the distance can be maintained highly
accurately for a long time. 'When the ‘tape base has
cushioning, such cushioning can absorb errors in the
bottom dead center of the nozzle, and ease shocks when
the nozzle contacts the tape base.

In the method as above, in a case where the air

is let into the component storage section thréugh the air

path formed in the tape base when the nozzle vacuum-sucks

the component, the air can be easy té enter the component
storage section, with a pressure difference increased
between upper and lower surfaces of the component,
whereby a large force acts to float the component. In
the aspects, in addition to the above operation, in a
case where the component is pushed up from below
simultaneously when the component is vacuum-sucked, the
air can be furthermore easy to enter the component

storage section ‘to increase the force to float the

. component. Accordingly, suction failures can be greatly

prevented and a component can be quickly and stably

sucked. When the bottom dead center of the nozzle is



becones adjacent to the upper surface of the tape base; vacuum sucking the
conponent bWOWBISHzzI e at a 15 bottom dead center or a p&ST{IPHH00S43
adj acent to the center; and noving the conponent sucked by the nozzle to a
predeterm ned position of a board after the vacuum sucking, 20

said nmethod being so constituted as to let air into the conponent storage
sections through an air path forned in the nozzle when the nozzle

vacuum sucks the conponent. According to a 14th aspect of the present 25

i nvention, there is provided a conponentl%uction met hod WO 97/ 31516

PCT/ JP97/ 00543
determined by bringing the lower surface of the nozzle

into touch with the upper surface of the tape base (by
bringing the lower surface of the nozzle to a position
adjacent to the upper surface of the tape base in some

5 cases), the bottom dead center éan be con-
trolled/positioned easily. When the tape base has
cushioning, the cushioning can absorb errors in the
bottom dead center of the nozzle and ease shocks when the
nozzle comes in touch therewith.

10 In the above-described method, in a case where
the air is let into the component storage section through
the air path formed in the nozzle when the nozzle vacuum-
sucks the component, the air can be easy to enter the
component sStorage section, with a pressure difference

15 increased between upper and lower surfaces of the
component, whereby a laxrge force acts to float the
component. In addition to the above effect, according to
the aspects, in a case where the component is pushed up
from below simultaneously when the component is wvacuum-

20 sucked, the air can be furthermore easy to enter the
component storage section to increase the force to float
the component. Accordingly, suction failures can be
greatly prevented and a component can be quickly and
stably sucked. In a case where the bottom dead center of

25 the nozzle is determined by bringing the lower surface of



12 according to the 12th or 13th aspect, wherein a notched part connecting
a side fac \ bottom face of the nozzle is fornmed, so tpa t'ched’
part becongvs%ée]lsgfr path. 5 According to a p%f’l&;%gg%ect :
of the present invention, there is provided a conponent suction mnethod
according to the 12th or 13th aspect, wherein a hole connecting a side face
with a bottomface of the nozzle is forned, so that the hol e becones the

air path. 10 According to a 16th aspect of the present
i nvention, there is provided a conponenfg suction nethod according to the
12th or 13th aspect, wherein an outer peripheral part of the nozzle is
formed of a porous material, so that many through holes of the porous 15

mat eri al arghé hroazlepahbo Roaehdiwigh ahe hfigeAsPesfadé blfe theetee

base (by bringing the lower surface of the nozzle to a

position-adjacent to the upper surface of the tape base

in some cases), the bottom dead center can be con-

S trolled/positioned easily. When the tape baée has

‘cushioning, the cushioning can absorb errors -in the

bottom dead center of the nozzle and ease shocks when the
nozzles come in touch therewith.

In any of ;he aspect; when the nozzle is

10 devised and provided'wifh the air péth, it allows the use

i

of conventional tapes. In such a case, the components in

the component storage sections can be protecéed from the
outside dust when the'tape'is stbred'or'transported, etc.

and it is ohly when the cbvering'?tapé' is detached

15 . immediately before the component is sucked'and taken out
that the foregoing action of the method is achieved. The
components can thus be stored in a-good state. | |

In a case where the air is let into the

component storage section from the part of the component

20 ‘'storage section not ovériapping with the nozzle when the
o nozzle vacuum-sucks the component in the above-described
method, the air can be easily sent into the'component
storage section, increasing a preésure difference between
upper and lower surfaces of the component thereBy to

25 increase a force to float the component. In the aspects,



invention, there is provided a conponent suction method conpr|5| : feedlng
one of conNAEHIIGccompdated in 20 conponent st or age FCE é’!’%

a- tape base to a predeterm ned conponent sucking position; |owering a
nozzle capable of sucking the conponent supplied to the conponent
sucki ng position; WO 97/ 31516

PCT/ JP97/ 00543 13 stopping the nozzle at a position where the nozzle
contacts an upper surface of the tape base or becones adjacent to the upper
surface of the tape base; pushing an undfersurface of the component up 5
when the nozzle is at a bottom dead center or a position

in addition to this effect, in a case where the component

is pushed up from below simultaneocusly when the component

is vacuum-sucked, the force to float the component can be

increased more because of the facilitation of the air

5 flow into the component storage section owing to the push

pin pushing the component up from below simultaneously

when the component is vacuum-sucked. Accordingly,

suction failures can be greatly prevented and a component

can be quickly and stably sucked. According to the above

10 method, in a case where the bottom dead center of the

nozzle is determined by bringing the lower surface of the

nozzle in touch with the upper surface of the tape base

{by bringing the lower surface of the nozzle to a

position adjacent to the upper surface of the tape base

15 in some «cases), the bottom dead center can be

controlled/positioned easily. When the tape base has

cushioning, the tape base of cushioning properties can

absorb errors in the bottom dead center of the nozzle and

ease shocks when the nozzles contact therewith.

20 Moreover, the above method is achieved by a simple method

of changing a relative shape of the nozzle or component
storage section.

The above component assembly makes it possible

to execute the component suction method according to the

25 aspects smoothly, with accomplishing the above effects.



adj acent to the center; vacuum sucking the conponent by the nozzle at the
bott om d.ead“;c%;; 51" the position adjacent to the center; a 9997100543
novi ng the conponent sucked by the nozzle to a predeterm ned position of a-
board after the vacuum sucking, wherein the conponent storage section is
So constituted as to produce a part not overlapping with an 15 outline
of a bottom face of the nozzle, so that air is let in the conponent storage
section through the not overlapping part when the nozzl e vacuum sucks the
conponent. According to an 18th aspect g5 the present 20 i nvention
there is provided a conponent suction nmethod conprising: feeding one of
conponents accommodated in

The component suction method according to the
aspects is carried out smoothly with the use of the above
mounting apparatus, with accompliShing”the above effects.

When the above component feed device is used,

§  the component suction method accbrding"to'the aspects is

executed smoothly, with accomplishing the abdve effects.

BRIEF DESCRIPTION OF DRAWINGS
These and other aspeéts and features of the
present invention will become ‘clear from the following
10 description taken in -conjunction with the preferred
embodiments thereof with reference to the accompanying
drawings, in which: |
Pig. 1 is a flow chart showing an embodiment of
a component suction method of the present invention;
15 Fig. 2A is a sectional view of the nozzle and
- .the tape base;
Fig. 2B is an enlarged view of a push pin;
Fig. 3 is a sectional view of the nozzle and
the tape base in a process when a suction nozzle
20 descends;
Fig. 4 is a sectional view of the nozzle and
the tape base when the suction nozzle stops;
Fig. 5 is a sectional view of the nozzle and

the tape base when the suction ig started;



conponent storage sections of a tape base to a predeterm ned
conponent sWEkS#dSisosition; WD 97/ 31516 PCT/IP97/00543
PCT/ JP97/ 00543 14 | owering a nozzl e capabl e of sucking the conponent
supplied to the conponent sucking position; stopping the nozzle at a
position where the nozzle contacts an upper surface of the tape base or 5
becones adj acent to the upper surface of the tape base; vacuum sucking the
conponent by the nozzle at a bottom dead center or a position adjacent to
the center; and noving the conmponent sucd®d by the nozzle to a 10
predeterm ned position of a board after the vacuum

Fig. 6 is a sectional view of the nozzle and
the tape base when the component is pushed up by the push
pin;

Fig. 7 is a sectional view of the nozzle and

5 the tape base when the suction is completed;

Fig. 8 is a graph of a relation between a
distance of a lower surface of the suction nozzle and a
tape base, and a suction rate;

Pig. 9 is a perspective view when a component

10 storage section of a taping component is provided with a
first space and a second space;

Fig. 10 is a sectional view of the nozzle and
the tape b#se of Fig. 9;

Fig. 11 is a perspective view when an air take-

15 in groove is formed in the component storage section of
the taping component;

Fig. 12 is a sectional view of the nozzle and
the tape base of Fig. 11;

Fig. 13 is a sectional view of the nozzle and

20 the tape base when projecting parts are provided at a
lower surface of the suction nozzle;

Fig. 14 is a perspective view of an example of
a mounting apparatus used in the component suction

method;



sucki ng, wherein the conponent storage section is so constituted as‘to
produce a R@gblgﬂﬁ‘overl apping wwth an outline of a bottom fi&f/ﬂﬂ&?ﬁ )
nozzle, so't az alr is 15 l et in the conponent storage section through
the not overl apping part when the nozzl e vacuum sucks the conponent.
According to a 19th aspect of the present invention, there is
provided a conponent assenbly 20 I ncl udi ng a tape base having a
plurality of conmponent storage sections formed in a |ongitudinal direction,
wherein an air path is formed in the tapg base to let air into the
conponent storage section when a nozzle vacuum sucks a conponent stored in
t he conponent storage 25 section. _

Fig. 15A is a perspective view of the component

feed device;

Fig. 15B is an enlarged perspective view of a
part of the device;

5 Fig. 15C is a plan view of the taping
‘ component;

Fig. 15D ‘is a sectional view of the taping
component ;

Fig. 16 is a sectional view of the nozzle and

10 the tape base of a conventional component suction method
when the suction nozzle descends;

Fig. 17 is a sectional view of the nozzle and
the tape base in the conventional method when the
‘component is sucked; _

15 o o Fig. 18 is  a graph indicating a relation
between a distance of the suction nozzle and a tape base,
“and a time;

Fig. 19 is a sectional view of the nozzle and
‘the tape base when a standing suction error occurs;

20 - Fig. 20 is a sectional view of the nozzle and
the tape base when a mis-suction error is brought about;

Fig. 21 is a flow chart of the conventional

component suction method;
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Accor di ng t WQOTZISK aspect of the present invention, there PETIEIUNSERJ
a conponent assenbly according to the 19th aspect, wherein the conponent
storage section of the tape base has a first space for 5 storing the
conponent and a second space communicating with the first space with a step
di fference and expandi ng outward beyond a face where the tape base contacts
the nozzle, so that the second space is %he air path. According to a 21st
aspect of the present 10 i nvention2 there is provided a conponent
assenbly according to the 19th aspect, wherein an air take-in groove

g £, e CoTPonRy ShaRSUR SPUSKbgal OVEM ok ' ' BB G
the tape base in a different embodiment of the component
suction method of the present invention;

Fig. 22B is a bottom view of the nozzle of Fig.
5 22A;
Fig. 22C is a bottom view of a modified nozzle;
Fig. 23 is a sectional view of the nozzle and
the tape base of an embodiment when a hole is opened in a
lower surface of the tape base;

10 ' Pig. 24A is a sectional view of the nozzle and
the tape base of an embodiment wherein a notched part is
provided in the nozzle;

Fig. 24B is a pexrspective view of the nozzle;
Fig. 24C is a bottom view of the nozzle;

1s Figs. 25A, 25B, 25C, and 25D show modified
examples of the notched part;

Figs., 26A and 26B are bottom views of the
nozzle with modified notched parts;
Fig. 27A is a perspective view of a nozzle an

20 embodiment where a hole is provided in the nozzle, ;

Fig. 27B is a sectional view of the nozzle;

Fig. 27C is a sectional view of a nozzle of a

modified example;



15 According to a 22nd aspect of the present

I nventi on, ﬁﬂﬁf é provi ded a nounti ng apparatus havi ng noz

vacuum sucki ng conponents from conponent storage sections of a cofmponent

feed device, holding the conmponent and nounting the conponent to a

predet er m ned 20 position of a board, wherein an air path is forned in

the nozzle to let air into the conponent storage section when the nozzle

vacuunm sucks the conponent. According to a 23rd aspect of the present

invention, there is provided a nounrig ng apparatus 25 according to

the 22nd aspect, wherein a notched part WO 97/ 31516

PCT/ JP97/ 00543 16 connecting a side face with a bottomface of the nozzle
‘Fig. 28 is a perspectlve view of a nozzle in an

embodiment wherein an outer peripheral part of the nozzle
is formed of a porous material; .

Figs. 29A and 29B are plan views of the

S component suction method of the present invention in a
- further different embodiment; and

Fig. 30 is a perspective view of an example of

a mounting apparatus used in the component suction method

according to one embodiment of the'breéent invention; and

10 : . Fig. 31 shows a bottom view of the nozzle

:ﬁ? - according to a modification of the embodiment.

BEST MODE FOR CARRYING OUT THE INVENTION
Before the description of the presenf invention
proceeds, it lis to be noted that like parts are
15 designated by 1like reference numerals throughout the
accompanying drawings. |
A component suction method according to a
preferred embodiment of the ﬁpreser_xt invention will be
described with the use of a flow chart of Fig. 1. 1In
20 Fig. 1, #1-#6 represent respectively a step of lowering a
suction nozzle (ndzzle),'a step of'stopping the suction
nozzle with a predetermined distance from an wupper
surface of a tape base, a step of carrying out vacuum-

suction after the stop of the suction nozzle, a step of



is formed in the nozzle to be the air path. According to a 24th aspect of

t he presentWOR78a8%6on, there is provided a nounting appar at usPGHIPIT/00543
according to the 22nd aspect, wherein a hole connecting a side face with a
bottom face of the nozzle is forned in the nozzle to be the air path.
According to a 25th aspect of the present invention, there is provided
a nounting apparatus 10 according to the 22nd aspect, wherein an
outer peripheral part of the nozzle is formed of a porous nmaterial, so that
many t hrough hol es of the porous materi af’are the air path. According to
a 26th aspect of the present 15 invention, there is provided a

base havi ng BUSPARH] fry SBRSEETBSAER < & SgERoRAH P TR Iog By 37

| ongi tudi nal LdLEeglinon., VAL S QYR PRy Ple! BEmpBR8At by the suction
nozzle, and a step of transferring/mounting the component
to a predetermined position by the suction nozzle. In
5 executing the component suction method, a mounting
apparatus shown in Fig. 30 and a component feed device

shown in Figs. 30 and 15A are used.
Fundamental points in the flow chart will be
described in detail with reference to Figs. 2A-, 2B, 3-8.
10 Fig. 2A is a sectional view in an advancing
direction of a tape base applied to a 1.0mm longx0.5mm
widex0.35mm high component 8. The component 8 is
accommodated in each of component storage sections 9c¢
formed with a predetermined interval in a paper tape base
15 {or a resin tape base) 9a {constituted of a 0.45mm thick
main tape and a bottom tape bonded to a rear face of the
main tape in Fig. 2A). A width 11 of the storage section
9c is 0.7mm and a depth 12 of the storage section 9c is
0.45mm. An outer dimension 14 of a suction nozzle 7 is
20 0.8mm. The nozzle descends and then stops with keeping a
distance H1l from the tape base %a. The distance H1l is
selected from 0.02-0.30mm, particularly preferably from
0.05mm~-0.10mm. A push pin 10 pushes an underxsurface of
the component 8 up from below. Although a needle-like

25 push pin having a diameter of 2mm as shown in Fig. 2B is



base, conponents in the conponent storage sections are 20 sequential |y

supplied tqGgyodyspdeterm ned conponent sucking position to
vacuum sucked by nozzles, said device further conprising a boF?ﬁ6P$ﬂﬁﬁﬁa

for formng a hole conmunicating with the conponent storage section in a
| ower surface of the tape base 25 before the nozzl e vacuum sucks the
conponent . WO 97/ 31516
PCT/ JP97/ 00543 17 According to a 27th aspect of the present invention,
there is provided a conponent feed devicg according to the 26th aspect,
wherein a push pin for pushing up the undersurface of the conponent works
also 5 as the boring nmenber. N

" used in the embodiment, any form of a push pin will do so

long as it pushes up the component from below. Although
a component assembly (taping component) 9 shown in Figs.
15A-15D is most suitable, needless to say, the component
5 assembly is not limited to Figs. 15A-15D. |
Fig. 3 shows a "prodess:'wherein the suction
nozzle 7 descends. The suction nozzle 7 descends from
above in a direction of an arrow X. Fig; 4 shows a state
where the suction nozzle 7 stops: at the predetermined
10 distance Hl from the upper surface of the tape base 9a,

more specifically, a lower surface 7a of the suction

nozzle 7 is separated the'predetermined diSténce H1 from

the upper surface of the tape base 9a. Fig. 5 indicates

a state where the vacuum suction is started after the

15 stop of the suction nozzle 7. The vacuum suction

produces flows of the air in directions of arrows A, B,

and C in the periphery of the suction nozzle 7 and inside

the component storage section 9c¢c, so that a presSufe at

an upper surface of the component 8 is decreased to be

20 lower than a pressure at a lower surface of the component
B8, which acts a force to float the component 8.

The vacuum suction may be conducted before the

suction nozzle 7 stops. The push pin 10 starts to move

in a direction of an arrow Y near a bottom dead center of

25 the suction nozzle 7. Fig. 6 illustrates a state where



Because of the process of stopping the nozzle with a predeterm ned distance
away fromtYeOg& 6surface of the tape base in the above- des®GTEE7ASMod,
the air is easy to enter the conponent storage section, which 10

i ncreases a pressure difference between upper and | ower surfaces of the

conponent thereby to act a large force to float the conponent. Besi des
t he above operation, in sone of the aspects, since an undersurface of the
conponent is pushed up from bel ow si nul taneously when the 15 conmponent

i s vacuum sucked, the air is further easy to enter the conponent storage
section thereby to increase the force nore to float the conponent.
Accordingly, clli failurgs y:g%§¥%g ngd.a o] an be
qui ckly and ts}féjab*’gggué%e%. igopf?fs‘ﬁe%r e@ﬂé ( k%lg:doghgltp h%?l , %g'%ép'i S an
i ssue that GuiightyedCOHIMRAONET 8k IghdiRad! {z?dﬁyo €RET gl Posi bigdn the
bott om dead center of the nozzle so as to set the

flows of the air are generated in directions of arrows A-

E in the periphery of the suction nozzle 7 and inside the
5 component storage section 9c. A pressure difference
between the upper and lower surfaces of the component 8
is furthermore increased in comparison with that in Fig.
5, and therefore a much larger force acts to float the
component 8. Accordingly, the component 8 is surely
10 sucked to the lower surface 7a of the suction nozzle 7.
Suction failures are hence greatly prevented and the
component 8 can be quickly and stably sucked. Fig. 7
shows a state where the component 8 is completely sucked.
Since the suction nozzle 7 continues the vacuum suction
15 even after sucking the component 8, the component 8 is
kept sucked by the suction nozzle 7. Then, the component
8 sucked by the suction nozzle 7 is moved and mounted to
a predetermined position of a circuit board. Although
the push pin 10 is used to push up the component 8 from
20 below in order to operate the larger force to float the
component 8 in the embodiment, it is not always necessary
to push up the component 8 by the push pin 10 because the
floating force is generated to the component 8 by
maintaining the predetermined distance H1l between the

25 lower surface 7a of the suction nozzle and the upper



above di stance and the accuracy is hard to maintain for a long tine. For-
sol vi ng thiz d when the projecting 25 part is provil;telq '
| ower surfaceéT(??nghe nozzle in a WD 97/ 31516 Jﬁtm&gl?
- PCT/JP97/ 00543 18 manner to contact the upper surface of the tape base (or
.- in a manner to be adjacent to the upper surface of the tape base in sone
cases) as the above aspects, the bottom dead center of the nozzle can be

control |l ed/ positioned 5 easily. Since a length of the projecting
part becones the above di stance, the disggt ance can be mai ntai ned highly
accurately for a long tine. When the tape base has cushioning, such

cushioning can absorb errors in the bottom dead center of the nozzle, and
ease shocksufare of the tape base 9a when the suction nozzle 7

stops. In case the tape base 9a 'haé' a different
thickness, the thickness is stored beforehand and then,
the bottom dead center of ’the"suCtioﬁ' nozzle 7 is
5 obtained by calculations so that'a_diétéhce between the
lower surface 7a of the suction nozzle 7 and the upper
surface of the tape base 9a at the bottom dead center of
the suction nozzle 7 becomes the predetermined distance

H1,

" 10 ' Fig. 8 shows a relatioh fbetwéen the above

distance H1 and a suction rate. The graph of Fig. 8 is

made based on a result which is executed by using a

mounting apparatus to suck ten thousands or more

‘electronic cbmponenté. The suction rate is 99.98% at the

1s .distance H1 of 0.02mm and the suction rate is 99.99% at

the distance from 0.05mm to 0.30mm. Therefore, in order

to ensure the suction rate of 99.95% or more, the

distance is preferably selected from a range of 0.02mm-

0.30mm. To taking'ﬁinto account more certainty, the

20. " distance H1l is ;particularly preferably selected from
0.05mm-0.10mm.

In the present embodiment, there is secured the

predetermined distance Hl between the lower_shrface 7a of

the suction nozzle and the upper sﬁrface of the tape base

25 9a at the bottom dead center of the suction nozzle 7. On



10 - t he

nozzl e contacts the tape base. In the nethod as above

case where WR8734516 s | et into the conponent storage section Wf%

air path fo
conponent ,

rmed in the tape base when the nozzl e vacuum sucks the
the air can be easy to enter the conponent 15 st orage

section, wth a pressure difference increased between upper and | ower

surfaces o
conponent .

where the c
conmponent |
the conpon
conponent .

conmponent ¢
center of t

10

15

20

25

f the conponent, whereby a |large force acts to float the
In the aspects, in additiog to the above operation, in a
onponent is pushed up fromb y

case
ow 20 si mul t aneously when the

s vacuum sucked, the air <can be furthernore easy to enter

Rile, HiHA hardf 48 brdfbe sl H0%e 'OF of % Breddretifhy

the

%ﬁ%tqwx@dpt&&daeﬁ Y kWD suctica®seie Y88 Lherhgt ham dead

he nozzle is
a predetermined distance H2 can be provided between the

lower surface 7a of the suction nozzle 7 and the upper
surface of the tape base 9a.

For obtaining the aforementioned predetermined
height H2, a distance formation spacer may be extended
from the retainer cover 30 (Figs. 15A and 15B}) to the
component feed opening 40.

The predetermined distance H1l between the lower
surface 7a of the suction nozzle and the upper surface of
the tape base 9a is set so as to facilitate the flows of
the air in the embodiment. In order to obtain the same
effect as this, an air path can be formed in the tape
base 9a.

More specifically, in an embodiment of Figs. 9
and 10, a plurality of component storage sections 51a for
storing components 8 are formed in a tape base 51. The
component storage section 5l1la consists of a first space
S1b and a second space Slc. The component 8 is
accommodated in the first space 51b, with an upper
surface thereof slightly projecting up from the first
space 51b. The second space 51c is located above the
first space 51b and is so formed as to expand to both

sides. The second space 51lc is formed to a height higher



WO 97/ 31516
det er m ned

cases), t
easily.
absorb err
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Ryobisixgs Ny the | ower surface of the nozzle into t j#!w the
upper surface of the tape base (by bringing the | ower surfacepg? gkge

to a position adjacent to the upper surface of the tape base in sone 5

nozz

| e

he bottom dead center can be con- trolled/positioned

Wen the tape base has cushioning, the cushioning can
ors in the bottom dead center of the nozzle and ease shocks

when the nozzle cones in touch therew tha 10 In the

above-descr
st orage sec

| bed nmethod, in a case where the air is let into the conponent
tion through the air path farnmed in the nozzle when the nozzle

vacuum suckhametbenpppen , sehfacér ofarthee eampohenentser t{Pherefore,

the lower surface 7a of the suction nozzle 7 is not in
touch with the -component 8 when the suctiozi nbzzie 7
contacts the tape base 51 as indicated by a circle in

Fig. 9. A distance H3 between the lower surfacé:7é of

- the suction nozzle 7 ‘and the component 8 is preferably

10

15

20

25

about 0.02-0.30mm. Although the ﬁbp’er' surface. of the
component 8 protrudes up from the first' space 51b in the
embodiment of Figs. 9 and 10, the component 8 may sink in
the first space 51b. |

In the above-described embodiment, ‘the second
space S5l1lc is formed to expand sideways (either in a

longitudinal direction of the tape base 51 or in a

‘widthwise direction of the tape base 51) beyond a

position where the loﬁer surface 7a of the suction nozzle
contacts the tape base 651. The second space 51c
constitutes the air path to allow the air to flow éasily
between the first space 51b where the component 8 is
stored and the outside. Even when the component 8 is
vacuum-sucked while the suction nozzle is held in touch
with the tape base 51, the air is ready to enter the

‘component storage ' section 51a, with “incteasing' the

" pressure difference between the upper and lower surfaces

of the component 8. Eventually a large force acts to

float the component 8. If the component 8 is pressed up



conponent storage section, with a pressure difference 15 I ncreased
between upp¥P97A¥A6 | ower. surfaces of the conponent, wher RETEPHTAPHYE
force acts to float the conponent. In addition to the above effect,
according to the aspects, in a case where the conponent is pushed up from
bel ow si nmul t aneously when the conponent is vacuum 20 sucked, the air
can be furthernore easy to enter the conponent storage section to increase
the force to float the component. Accordingly, suction failures can be
greatly prevented and a conponent can be3auickly and stably sucked. In a
case where the bottom dead center of 25 the nozzle is determ ned by

gg}?g;gglgggfggggrlﬁﬁﬂ&?CQnPf a ¥$§ﬁ7/giﬁlGSimultaneously when the
component is wvacuum-sucked, similar to Figs. 5-7, the
force to float the component 8 is increased, whereby
suction failures are prevented large.

5 A yet another embodiment will be discussed with
reference to Figs. 11 and 12, A tape base 61 is provided
with a plurality of component storage sections 6la for
storing components 8. Air take-in grooves 62 communicate
with the components storage section 6la, which are formed

10 so that the lower surface 7a of the suction nozzle 7 does
not cover the whole face of the component storage section
61a when the suction nozzle 7 comes in touch with the
tape base 61 as shown by a circle in Fig. 11. Because of
this arrangement, the air is let in the component storage

15 section 6la through the air take-in grooves 62 at the
time of the vacuum-suction by the suction nozzle 7.

As described herxeinabove, in the embodiment,
the air take-in grooves 62 is opened sideways {either in
the longitudinal direction or in the widthwise direction

20 of the tape base 61) beyond a position where the lower
surface 7a of the suction nozzle contacts the tape base
61, thus constituting the air path for the air to run
easily between the component storage section 6la and the

outside. Even when the component 8 is vacuum-~sucked in a

25 state while the suction nozzle 7 is in touch with the



the nozzle into touch with the upper surface of the tape base (by bringing
the |ower syphask@f the nozzle to a position adjacent to thgey @r loossy face’
of the tape base Iin sone cases), the bottom dead center can e con- 5
troll ed/ positioned easily. Wen the tape base has cushioning, the
cushioning can absorb errors in the bottom dead center of the nozzle
and ease shocks when the nozzles cone in touch therewith. In any of the
aspect, when the nozzle is 10 devi sed and provided with the air
path, it allows the use of conventionalz4apes. 1In such a case, the
conponents in the conmponent storage sections can be protected fromthe
out si de dust when the tape is stored or transported, etc. and it 1is only
when the tamerbage tépe the abradhededSy to entedi atled y chaipenerithe
conmponent is sucked and taken out that the foregoing action of the method

i s achi evedtonage cBREEACAHT $1%n incseasingotde ipressworl difference

between the upper and lower surfaces of the component 8
thereby to act a large force to float the component 8.
5 Similar to the embodiment of Figs. 5-7, if the component
8 is pushed up from below by a push pin simultaneously
when the component is vacuum-sucked; suction failures can

be avoided greatly.
In any of the embodiments of Fig. 13, Figs. 9-
10 10 and Figs. 11-12, a-pbsitioﬁ“ﬁhére:thédprdjeCtihg'part
of the nozzle or the lower surface of the nozzle contacts
- the upper surface of the.tape base is the bottom dead
center of the nozzle; and therefore the bottom dead
center can be positioned easily. ' The same effect as in
15 the above embodiments can be achieved even when the
bottom dead center of the nozzle is set at a position
adjacent to the upper Surféce'of'thé'tépé base. In this
case, the distance H2 definéd'by the projecting parts 63
- becomes slightiy larger (Fig.13), "a gap'5between the
20 nozzle 7 and the upper surface of the tape base 51 is
added to the air path by the second Spéce”51c (Fig. 10),
a gap between the nozzle 7 and the upper surface of the
tape base 61 is added to the air paths formed by the air
take-in grooves 62 (Fig. 12), whereby the amount of the

25 air flowing into the component storage section can be



In & case where the air is let into the conponent storage section
from t'he par (W@B7/31586 conponent 20 storage section not ovemCIHPOWE0SARt h
t he nozzl e when the nozzl e vacuum sucks the conponent in the
above-described nmethod, the air can be easily sent into the conponent
storage section, increasing a pressure difference between upper and | ower
surfaces of the conponent thereby to 25 I ncrease a force to float the
conponent. In the aspects, WO 97/ 31516

PCT/ JP97/ 00543 21 in addition to this efféét, in a case where the conponent
I s pushed up from bel ow si nul taneously when t he conponent I S vacuum sucked,

]E ggl T ?,[ ;?I E)ﬁ g.:noat ! h(a Corﬁ)oenr?n{fcgﬂe bgokp_gr € Se% cen ebxgacg gh(e)f ntoggle

is positioned at a position adjacent to the upper surface
of the tape base because of a rough and approximate
control, resulting in contacting of the nozzle 7 against

5 the tape base, shocks at the contacting time are eased by
the cushioning tape base and also the air flow to the
component storage section is secured by the air path or
the like.

Figs. 22A-22C are a modification of the

10 embodiment of Fig. 13, wherein the projecting parts 63
are formed at the lower surface 7a of the suction nozzle
7 of a rectangular cross section. The projecting part 63
may be formed at four corners of the lower surface 7a of
the nozzle as indicated in Figs. 22A and 22B, or the

15 band-like projecting part 63 may be formed at two
opposite sides of the lower surface 7a of the nozzle as
in Fig. 22C. The suction nozzle 7 of Figs. 22A-22C has a
suction opening 78 of a cross section as shown in Figs.
22B and 22C. However, the suction opening 7s may be

20 shaped in various kinds of form.

A different embodiment of the present invention
will be described with reference to Fig. 23. The
embodiment comprises a first step of feeding the
component 8 contained in a component storage section 71a

25 of a tape base 71 every predetermined distance to a



5 flow into the conponent storage section owing to the push pin
pushi ng t ent up from bel ow sinul taneously when t . nt is
vacuum sucked. Accordi ngly, suction failures can be greatlTy prevented
and a conponent can be quickly and stably sucked. According to the above 10
met hod, in a case where the bottom dead center of the nozzle is determ ned
by bringing the | ower surface of the nozzle in touch with the upper surface
of the tape base (by bringing the | ower surface of the nozzle to a position
adj acent to the upper surface of the ggpe base 15 in some cases),

the bottom dead center can be controlled/positioned easily. When t he
t ape base has cushioning, the tape base of cushioning properties can absorb

errors in ;ﬁﬂhﬂé&ﬁﬂﬁé&a@peemmh,ofatmmlgtaﬁd SAsdowdidaiss theen the
nozzles contact therewith. 20 Moreover, the above nethod is achieved
by a si nplsuoteidichezzéafgecapableebdit suekinapahe ddmporenrt e8 oseaanponent
to the predetermined position, a third step of stopping
the nozzle 7 at a position where the nozzle contacts an
5 - upper surface 71b of the tape base or at a position
adjacent to this position, a fourth step of vacuum-
sucking the component 8 by the suction nozzle 7 at a
bottom dead center or a position adjacent to the center,
and a fifth step of moving the component 8 sucked by the
10 nozzle 7 to a predetermined position.after the féurth
step. The method is adapted to flow the air into the
component storage section through the air path formed in
the tape base 71 when the component 8 is vacuum-sucked by
the nozzle 7, which is the same as in the embodiments of
15 Figs. 9-10 aﬁd 11-12. Meanwhile, it is a characteristic
feature of the ‘embodiment that the: air path is
constituted of a hole 71d formed in a lower surface 71c
of the tape base 71 before the component 8 is vacuum-
sucked by the nozzle 7. |
20 The hole 71d is formed by a boring pin 101
. operating subsequent to the deScending motion of the
nozzle 7. The air flows into the component storage
section 71a through the hole 71d when the nozzle 7

carries out the vacuum-suction. The component 8 is



storage section. The above conponent assenbly makes it possible to execute
t'the conponeWO ¥@$6on net hod according to the 25 aspect sPEHIBT ,

wi th acconplishing the above effects. WO 97/ 31516

PCT/ JP97/ 00543 22 The conponent suction nethod according to the aspects is
carried out snoothly with the use of the above nounting apparatus, wth
acconpl i shing the above effects. When the above conponent feed device is
used, 5 t he conponent suction nmethqd according to the aspects is
executed snoothly, with acconplishing t ¢ above effects. BRI EF DESCRI PTI ON
OF DRAW NGS These and ot her aspects and features of the

accordingly effectively floated and sucked surely to a
bottom face 7a of the nozzle.

It is preferable to utilize the push pin 10
mentioned earlier as the boring pin 101. 1In using the

5 push pin 10, the push pin 10 is moved up and down when
the nozzle 7 starts to descend, thereby forming the hole
71d, which is a first action. Then the push pin 10 is
moved up after the nozzle 7 starts vacuum-sucking,
thereby pushing the component 8 up, which is a second

10 action.

A still different embodiment of the present
invention will be described with reference to Figs. 24A-
24C., The embodiment of Figs. 243-24C comprises a first
step of feeding the component 8 accommodated in a

15 component storage section 9c of a tape base 9a every
predetermined distance to a predetermined position, a
second step of lowering a nozzle 81 capable of sucking
the component 8 supplied to the predetermined position, a
third step of stopping the nozzle 81 at a position where

20 the nozzle contacts an upper surface 9d of the tape base
or a position adjacent to the above position, a fourth
step of pushing the component 8 up from below by the push
pin 10 when the nozzle 81 is at a bottom dead center or a
position adjacent to the center, a fifth step of wvacuum-

25 sucking by the nozzle 81 the component 8 at the bottom



present invention will becone clear fromthe follow ng 10
taken .in Gyyrsiélsi on with the preferred enbodi nents t

descri ption

hereqf. wi
reference to the acconpanying drawings, in which: Fig. 1 is §$$W8ﬁmﬁéﬁt
showi ng an enbodi nent of a conponent suction nethod of the present

I nvention; 15 ' Fig. 2Ais a sectional view of
the tape base; Fig. 2B is an enlarged view of a push pin;

t he nozzl e and
Fig. 3is a

sectional view of the nozzle and the tape base in a process when a suction
nozzl e 20 descends; Fig. 4 is a sagtional view of the nozzle and the
t ape base when the suction nozzle stops; Fig. 5is a sectional view of the

nozzl e and the tape base when the suction is started;

dead center or the position adjacent to the céhter, and a

sixth step of moving the component 8 sucked by the nozzle

- 81 to a predetermined position after the fifth step.

10

15

20

25

Moreover, the embodiment is characterized in that the air
is let in the com§Onen£"stora§e section 9c through an air
path(s) formed in the nozzle 81 when the nozzle 81
vacuum-sucks the component 8, and "the air paths are
constituted of notched parts 84 in the nozzle 81
connecting side faces 82 with a bottom face 83 of the
nozzle.

The nozzle 81 shown in Fig. 24A has a suction
opening 85 shaped as in Fig. 24C. - Taking the shape of
the suction opening 85 into considération, the notched
part 84 is formed at four points, hamély; central parts
P, P of both long sides and central parts Q, Q of both
short sides of the nozzle 81 into a shépe'shown in Figs.
24A  and 24C., A count and a Iocatibn of the notched parts
84 are not limited to Fig. 24A-24C. For example, two
notched parts can be formed at P and P, or Q and Q, or
only one notéhed part méy be formed at one of P and P, or
only one notched part may be formed at'Q and Q, or in the

like manner. The notched part 84 may be shaped in

- various ways, e.g., as represented by bottom views and

longitudinal secticnal views respectively at the left

side and right side of Figs. 25A through 25D. Fig. 30



WD 97/ 31516 PCT/ JP97/ 00543 23 Fig. 6
is a secti oV IUYRBI of the nozzle and the tape base when the RSIHBEFNESI) s
pushed up by the push pin;- Fig. 7 is a sectional view of the nozzle and 5

t he tape base when the suction is conpleted; Fig. 8 is a graph of a

rel ati on between a distance of a |ower surface of the suction nozzle and a
tape base, and a suction rate; Fig. 9 is a perspective view when a
conmponent 10 storage section of a taping conponent is provided with a
first space and a second space; Fig. 103% a sectional view of the nozzle

and the tape base of Fig. 9;
shows an example of a modification of the embodiment

wherein the two notched parts 84 are formed at Q and Q.
Moreover, the notched part 84 may be arranged at a
suitable position in accordance with the shape of the

5 suction opening 85, for instance, as indicated in Figs.
26A and 26B.

The air paths are the notched parts 84 in the
embodiment of Figs. 24A-26B. Meanwhile, holes 94 are
provided in Figs. 27A-27C, which connect side faces 92

10 and a bottom face .93 of a nozzle 91 and function as the
air paths. A shape of the hole 94 is determined with a
shape of a suction opening 95 taken into account. The
hole 94 way be linear as shown in Pigs. 27A and 27B or a
bent hole as in Fig. 27cC.

15 According to an embodiment of Fig. 28, an outer
peripheral part 112 of a nozzle 111 is formed of a porous
material and many through holes of the porous material
work as the air paths.

The step of pushing up the component 8 by the

20 push pin 10 may be omitted in the embodiments of Figs.
24A-28.

A further embodiment of the present invention
in Figs. 29A and 29B will be discussed now. The
embodiment comprises a first step of feeding the

25 component 8 accommodated in a component storage section



Fig. 11 is a perspective view when an air take- 15 in groove is fornmed
in the conpi¢idisst Or age section of the taping component; Figer/ipd7iodssd

sect i onal V|em/o? the nozzle and the tape base of Fig. 11; Fig. 13 iIs a
sectional view of the nozzle and 20 t he tape base when projecting
parts are provided at a | ower surface of the suction nozzle; Fig. 14 is a
perspective view of an exanple of a nounting apparatus used in the
conmponent suction et hod; WO 97/ 31516

PCT/ JP97/ 00543 24 Fig. 15A is a perspeglpi ve view of the conponent

. 122 of a tape base 121 every predétermined distancé'to a
predetermined position, a second step of lowering a
nozzle 123 capable of sucking the component 8 supplied to
the predetermined position, a third step of stopping the

5 nozzle 123 at a position where the nozzle contacts an
upper surface of the tape base or at a position adjacent
to the above position, a fourth }step of pushing the

“component 8 up from below when thée nozzle 123 is at a
bottom dead center or at a position adjacent to the

10 center, a fifth step of vacuum— sucking the compoﬁent 8
at the bottom dead center or at the position adjacent to
the center, and a sixth step of moving the component 8
sucked by the nozzle 123 to a predetermined position
after the fifth step. The componeﬁt storage section is
15 so constituted as to produce parts 124 not overlapping
with an outline of a bottom face of the nozzle, ;héreby
letting the air therein through'fhe parts 124 when the

nozzle vacuum-sucks the component.
'The parts 124 can be formed at both end
20 portions in a widthwise direction of the éompoﬁent
storage section 122 as in Fig. 29A, or at front and rear
end portions in an advancing direction of the tape base
of the component storage section 122 as in Fig. 29B. A
suitable amount of the air is sent into the component

25 storage section 122 by properly selecting a shape and a



feed device; Fig. 15B is an enlarged perspective view of a part of the
device; 5 WO9731516 Fig. 15C is a plan view of the PGRAJRIAGOS543
conponent; Fig. 15D is a sectional view of the taping conponent; Fig. 16
is a sectional view of the nozzle and 10 the tape base of a
conventional conponent suction nmethod when the suction nozzle descends;

Fig. 17 is a sectional view of the nozzle and the tape base in the
conventional nethod when the conponent is sucked; 15 Fi g.
18 is a graph indicating a rel ati 8% between a distance of the suction
nozzle and a tape base, and a tinme; Fig. 19 is a sectional view of the

nozzl e and mounting posture of the nozzle 123, a shape of the
component storage section 122, etc. In the instant
embodiment alike, the fourth step of pushing the
component 8 up from below may be eliminated.

5 Fig. 30 shows a mounting apparatus which can
perform the above methods of the embodiments, having the
nozzle 7, 81, %1, 111, 123 for vacuum-sucking components
8 from component storage sections 9c, 5la, 6la, 71la, 122
of a component feed device, holding the cowponent 8 and

10 mounting the component 8 to a predetermined position of a
board 60, wherein an air path is formed in the nozzle to
let air into the component storage section when the
nozzle vacuum-sucks the component 8. The above
operations are controlled by a controller 100 based on

15 data stored in a memory 101. That is, the controller 100
controls a driving and sucking device 102 for moving up
and down the nozzles and vacuum-sucking the components 8,
a rotating device 103 for rotating the nozzles between
the component sucking position and the component mounting

20 position, driving devices 104 and 105 for moving the
board 60 in X and Y directions perpendicular to each
other, and the tape cassette device 50 for feeding one of
the components 8 accommodated in the component storage
sections thereof. The memory 101 stores the distances

25 H1-H3 calculated by an operating part in the controller



t he tape base when a standing suction error occurs; 20 Fig.
20 is a Secﬁ"d!ﬁlfsl I ew of the nozzle and the tape base when L S A on
error is broug l%Ysout; Fig. 21 is a flow chart of the convgﬁﬁyéﬁz s
conponent suction et hod; WO 97/ 31516

PCT/ JP97/ 00543 25 Fig. 22A is a sectional view of the nozzle and the tape
base in a different enbodi nent of the conponent suction nethod of the
present invention; Fig. 22B is a bottomview of the nozzle of Fig. 5

22A; Fig. 22Cis a bottomview of a nodigfy ed nozzle; Fig. 23 is a sectional
view of the nozzle and

100 or stored thfough an:input device which are utilized
to stop the nozzle.
According to the component suction.-hethbd of
the present invehtion, the air flbw is securely obtained
5 to float the componént when vécﬁum-sucked, so that the
component_can'be quickly and surély sucked whilé Suction
- failures are pfevented. When theICOmponent is pushed up
from below by the push pin at the time of the vacuum
suction, the component can be more surely sucked. The
10 present invention providés the compohent-assembly, the
mounting apparatus and the component feed device fit to
. carry out the suction method.
The entire disclosure of Japanese Patent
Applications No. 8-38086 filed on February 26, 1996 and
15 No. 8-170902 filed on July 1, 1996, ihclu&ing
specifications, claims, draWiﬁgs, and summaries are
' incorporated herein by reference in their entireties.
Although the present invention has been fully
described in connection with the'preferted embodiments
20 thereof with reference to the accompanying drawings, it
is to be noted that various changes and modificétions are
apparent to those skilled in the art. Such changes and
modifications are to be understood as included within the
scope of the present invention as defined by the appended

25 claims unless they depart therefrom.



t he tape base of —an empodi nent when a hole is opened in a | ower surface of
the 1R Fig. 24A is a sectional view of the nozzle
: E'!m an enbodi nent wherein a not ¢hed part is provided in
t he n022¢e L Fing. s |s a perspective view of the nozzle; Fig. 24Cis a
bottom vi ew of the nozzle; 15 Figs. 25A, 25B, 25C, and 25D
show nodi fi ed exanples of the notched part; Figs. 26A and 26B are bottom
views of the newxdmastst h nodi fied notched parts; Fig. 27A i scamonesaective
view of a nozzle an 20 enbodi ment where a hole is provided in the
nozzle, ; Fig. 27B is a sectional view of the nozzle; Fig. 27Cis a
sectional view of a nozzle of a nodified exanple;

43

CLAIMS

1. A component suction method comprising:
feeding one of components {(8) accommodated in
component storage sections (9c,51a,6la,71a,122) of a tape
5 base (9a,51,71,121) to a predetermined component sucking
position;
lowering a nozzle {7,81,91,111,123) capable of
sucking the one of the components supplied to the
component sucking position;
10 stopping the nozzle with a predetermined
distance (H1,H2) from an upper surface of the tape base;
pushing an undersurface of the component up
when the nozzle is stopped;
vacuum-sucking the component by the nozzle at a
1s position where the nozzle is stopped; and
moving the component sucked by the nozzle to a
predetermined position of a board after the wvacuum-
sucking.
2. A component suction method comprising:
20 feeding one of components accommodated in
component storage sections (9c,S5la,6la,7l1a,122) of a tape
base (9a,51,71,121}) to a predetermined component sucking

position;
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VO 97/ 31546— ———————

PCT/ JP97/ 00543 26 Fi g.

28 is'a of a nozzle in an enbodi nent wherein an outer
peri pher: m"m E"Im zzle is formed of a porous material; Figs. 29A

and 29B of the 5 conponent
present invention in a further different enbodinent;

sucti on nethod of the
and Fig. 30 is a

perspective view of an exanple of a nounting apparatus used in the

conmponent suciyesigg hod accordi ng to one enbodi nent

of 1 SRR Hidls

i nvention; and 10 Fig. 31 shows a bottomview of the

nozzl e according to a nodification of the enbodi nment.

CARRYI NG QUT THE | NVENTI ON Before the description of

BEST MODE FOR
the present invention

10

15

20

25
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lowering a nozzle {(7,81,91,111,123) capable of
sucking the component supplied to the component sucking
position;
stopping the nozzle with a predetermined
distance from an upper surface of the tape base;
vacuum-sucking the component by the nozzle at a
position where the nozzle is stopped; and
moving the component sucked by the nozzle to a
predetermined position of a board after the wacuum-~
sucking.
3. A component suction method according to Claim 1
or 2, wherein the nozzle stops with a distance of 0.02-
0.30mm from the uppexr surface of the tape base.
4. A component suction method according to Claim
1, 2 or 3, wherein the position where the nozzle is
stopped is obtained beforehand by calculating from a size
of the tape base so that the nozzle stops with the
predetermined distance from the upper surface of the tape
base.
5. A component suction method according to Claim
1, 2 or 3, wherein a projecting part (63) is provided at
a lower surface (7a,83,93) of the nozzle, and a position
where the projecting part contacts the uppexr surface of
the tape base or is adjacent to the upper surface of the

tape base is the bottom dead center of the nozzle.
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proceeds; it 1S to noted that |ike parts are 15 desi gnat ed

I n urreral s throughout the acconpanying drawi ngs. A
conpojm “ mmﬂm hod according to a preferred enbodi ment of the
presents | rvemt i ®n Wi 11 be described with the use of a flow chart of Fig. 1.
In 20 Fig. 1, #1-#6 represent respectively a step of lowering a
suction nozzle (nozzl e), a step of stopping the suction nozzle with a
predet er mi ned diwdewiaef rom an upper surface of a tape base, pergPeeposas
carrying out vacuum suction after the stop of the suction nozzle, a step
of WD 97/ 31516 PCT/ JP97/ 00543
27 pushing an undersurface of a conponent up from bel ow by a

45

6. A component suction method comprising:
feeding one of components accommodated in
component storage sections (%9c¢,51a,6la,7la,122) of a tape
base (9a,51,71,121) to a predetermined component sucking
5 position;
lowering a nozzle (7,81,91,111,123) capable of
sucking the component supplied to the predetermined
component sucking position;
stopping the nozzle at a position where the
1o nozzle contacts an upper surface of the tape base orx
becomes adjacent to the upper surface of the tape base;
pushing an undersurface of the component up
when the nozzle is at a bottom dead center or a position
adjacent to the center;
is vacuum-sucking the component by the nozzle at
the bottom dead center or the position adjacent to the

center; and

moving the component sucked by the nozzle to a
predetermined position of a board after the wvacuum-
20 sucking,
said method being so constituted as to let air
into the component storage section through an air path
formed in the tape base when the nozzle vacuum-sucks the
component.

25 7. A component suction method comprising:

This Sheet Has B
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push- p%ﬂ_—a—step of sucking the conponent by the suction nozzle, and a step
of transferring/mounting the conponent to a predeternined position by the
suct“ H H p!m] executing the conponent suction nethod, a
noun ' own in Fig. 30 and a conponent feed device shown in
Figs. 30 and 15A are used. Fundanental points in the flow chart wll be
described in detail with reference to Figs. 2A-, 2B, 3-8. 10

Fig. 2A is awomoBisseal view in an advancing direction of pcismefedsase

applied to a 1.0nmm | ongx0. 5nm wi dex0. 35mm hi gh conponent 8. The
conponent 8 is acconmmodated in each of conponent storage sections 9c
formed with a predetermned interval in a paper tape base 15 (or

resin tape base) 9a (constituted of a 0.45nmthick main tape and a bottom
tape bonded to a rear face of the main Qﬁpe in Fig. 2A). Awdth 11 of the
storage section 9c is 0.7mm and a depth 2 of the storage section 9c is

feeding components {8) accommodated in
component storage sections (9¢,51a,6la,71a,122) of a tape
base {%a,51,71,121) to a predetermined component sucking
position;

5 lowering a nozzle {7,81,91,111,123) capable of
sucking the component supplied to the component sucking
position;

stopping the nozzle at a position where the
nozzle contacts an upper surface of the tape base or

10 becomes adjacent to the upper surface of the tape base;
vacuum-~sucking the component by the nozzle at a

bottom dead center or a position adjacent to the center;

and
moving the component sucked by the nozzle to a
15 predetermined position of a board after the wvacuum-
sucking,

said method being so constituted as to let air
into the component storage sections through an air path
formed in the tape base when the nozzle wvacuum-sucks the
20 component .

8. A component suction method according to Claim 6
or 7, wherein the component storage section (5l1a) of the
tape base has a first space (51b) for accommodating the
component and a second space {5ic) communicating with the

25 first space with a step difference and expanding outward
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0.45 nsion 14 of a suction nozzle 7 is 20 0.8mm  The
nozzﬂg HE‘HBlmHmhen stops with keeping a distance Hl fromthe tape
base I stance Hl is selected fromO0.02-0.30mm particularly
pref—erably fromO0.05Mm 0.1 O A push pin 10 pushes an undersurface of the
conmponent 8 up from bel ow. Al t hough a needl e-1ike 25 push pin having
a dianeter of 2mmas shown in Fig. 2B is WO 97/ 31516

PCT/ JP97/ 00543 wéoisisad i N the enbodi ment, any form of a pusheciypemisss do so
|l ong as it pushes up the conmponent from bel ow. Although a conponent
assenbly (taping conponent) 9 shown in Figs. 15A-15D is nost suitable,

needl ess to say, the conponent 5 assenbly is not limted to Figs.

15A- 15D.

47

beyond a face where the tape base contacts the nozzle, so
that the second space becomes the air path.
S. A component suction method according to Claim 6
or 7, wherein an air take-in groove (62} leading to the
5 component storage  section (6la) is formed in the tape
base, so that the air take-in groove becomes the air
path.
10. A component suction method according to Claim 6
or 7, wherein a hole ({71d) communicating with the
10 component storage section (7la) is formed before the
nozzle vacuum-sucks the component, so that the hole
becomes the air path.
11. A component suction method according to Claim
io, wherein.the hole is formed with use of a push pin
15 {101} pushing the undersurface of the component up.
12. A component suction method comprising:
feeding one of components (8) accommodated in
component storage sections (9c¢,5la,6la,712,122) of a tape
base {9a,51,71,121) to a predetermined component sucking
20 position;
lowering a nozzle (7,81,91,111,123) capable of
sucking the component supplied to the component sucking

position;
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Fi shows a Process wherein the suction nozzle 7 descends.  The suction
noa ﬂfﬂm rom above in a direction of an arrow X. Fig. 4 shows a
st Q tion nozzle 7 stops at the predeterm ned 10

di st ance ‘HL" r &m t he upper surface of the tape base 9a, nore specifically,

a lower surface 7a of the suction nozzle 7 is separated the predeterm ned
di stance Hl fromthe upper surface of the tape base 9a. Fig. 5 indicates a

st at e where t hgowagisggn suction is started after the 15 pShaRI0REs the
suction nozzle 7. The vacuum suction produces flows of the air in

directions of arrows A, B, and Cin the periphery of the suction nozzle 7
and inside the conponent storage section 9c, so that a pressure at an upper
surface of the conponent 8 is decreased to be 20 | ower than a pressure
at a | ower surface of the conponent 8, which acts a force to float the
conponent B. The vacuum suction may be &8nduct ed before the

stopping the nozzle at a position where the
nozzle contacts an upper surface of the tape base or
becomes adjacent to the upper surface of the tape base;
pushing an undersurface of the component up
5 when the nozzle is at a bottom dead center or a position
adjacent to the center;
vacuun-sucking the component by the nozzle at
the bottom dead center or the position adjacent to the
center; and
10 moving the component sucked by the nozzle to a
predetermined position of a board after the wvacuum-
sucking,
said method being so constituted as to let air
into the component storage sections through an air path
15 formed in the nozzle when the nozzle vacuum-sucks the
component .
13. A component suction method comprising:
feeding one of components (B8) accommodated in
component storage sections (9c,51a,6la,71a,122) of a tape
20 base (9a,51,71,121) to a predetermined component sucking
position;
lowering a nozzle (7,81,91,111,123} capable of
sucking the component supplied to the component sucking
position;
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arr ow
illust

suction nozzle 7 stoiilln The push pin 10 starts to nove in a directio

(RGN

ead center of 25 t he suction nozzle 7.
W97/ 31516

n of an
Fig. 6

PCT/ JP97/ 00545 2b thhe "push pin 10 pushes the conponent 8 up from bel ow.

When the conponent 8 is pushed up by the push pin 10, flows of the a

generated in directions of arrows A- E in the periphery of the suction

ir are

nozzl e 7 and i nsWOIS7B156 5 conponent storage section 9CpcrapdrAus@SSUr e
di fference between the upper and | ower surfaces of the conponent 8 is
furthernore increased in conparison with that in Fig. 5, and therefo
much | arger force acts to float the conponent 8. Accordingly, the
conponent 8 is surely
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stopping the nozzle at a position where the
nozzle contacts an upper surface of the tape base ox
becomes adjacent to the upper surface of the tape base;
vacuum-sucking the component by the nozzle at a
bottom dead center or a position adjacent to the center;
and
moving the component sucked by the nozzle to a
predetermined position of a board after the vacuum-
sucking,
said method being so constituted as to let air
into the component storage sections through an air path
formed in the nozzle when the nozzle vacuum-sucks the
component .
14. A component suction method according to Claim
12 or 13, wherein a notched part {B4) connecting a side
face with a bottom face of the nozzle is formed, so that
the notched part becomes the air path.
15. A component suction method according to Claim
12 or 13, wherein a hole (94) connecting a side face with
a bottom face of the nozzle is formed, so that the hole
becomes the air path.
16. A component suction method according to Claim
12 oxr 13, wherein an outer peripheral part of the nozzle
is formed of a porous material, so that many through

holes of the porous material are the air path.
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“slicked—to—t+he-lower surface 7a of the suction nozzle 7. Suction
fal%ﬂ reatly prevented and the conponent 8 can be quickly and
sta ,lm m m& 7 shows a state where the conmponent 8 is conpletely
sucké&d. ¢ Siincer ction nozzle 7 continues the vacuum suction 15
even after sucking the conponent 8, the conponent 8 is kept sucked by the

suction nozzle 7. Then, the conponent 8 sucked by the suction nozzle 7 is
noved and nounyedhriisiéa predet erm ned position of a circuit pRapbenesss

Al t hough the push pin 10 is used to push up the conponent 8 from 20
below in order to operate the larger force to float the conponent 8 in the
enbodi nent, it is not always necessary to push up the conponent 8 by the
push pin 10 because the floating force is generated to the conponent 8 by
mai nt ai ni ng the predeterm ned di stance ;g.betmeen the 25 | ower surface
7a of the suction nozzle and the upper

17. A component suction method comprising:
feeding one of components (B) accommodated in
component storage sections (9c,51a,6la,71a,122) of a tape
base (9%9a,51,71,121) to a predetermined component sucking

5 position;

lowering a nozzle (7,81,91,111,123) capable of
sucking the component supplied to the component sucking
position;

stopping the nozzle at a position where the

10 nozzle contacts an upper surface of the tape base or

becomes adjacent to the upper surface of the tape base;

pushing an undersurface of the component up
when the nozzle is at a bottom dead center or a position
adjacent to the center;

15 vacuum-sucking the component by the nozzle at
the bottom dead center or the position adjacent to the
center; and

moving the component sucked by the nozzle to a
predetermined position of a board after the wvacuum-

20 sucking,

wherein the component storage section is so
constituted as to produce a part (124} not overlapping
with an outline of a bottom face of the nozzle, so that

air is let in the component storage section through the
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WO 97/ :mmm PCT/ JP97/ 00543 30 surface
of the m“"x! H“g’gn the suction nozzle 7 stops. In case the tape

base 94 hés ta nt thickness, the thickness is stored beforehand and
then, the bottom dead center of the suction nozzle 7 is 5

obtai ned by cal culations so that a distance between the | ower surface 7a of
the suction nozzle 7 and the upper surface of the tape base 9a at the
bott om dead centwasomisishe suction nozzle 7 becomes the predetrerareroess

di stance Hl. 10 Fig. 8 shows a relation between the
above distance Hl and a suction rate. The graph of Fig. 8 is nade based on
a result which is executed by using a nounting apparatus to suck ten

t housands or nore

51

not overlapping part when the nozzle wvacuum-sucks the

component.
18, A component suction method comprising:

feeding one of components accommodated in

5 component storage sections {9c,5la,6la,71a,122}) of a tape

base (%a,51,71,121) to a predetermined component sucking
position;

lowering a nozzle (7,81,91,111,123} capable of

sucking the component supplied to the component sucking

10 position;

stopping the nozzle at a position where the
nozzle contacts an upper surface of the tape base or
becomes adjacent to the upper surface of the tape base;

vacuum-sucking the component by the nozzle at a

15 bottom dead center or a position adjacent to the center;

and

moving the component sucked by the nozzle to a
predetermined position of a board after the wvacuum-
sucking,

20 wherein the component storage section is so
constituted as to produce a part (124) not overlapping
with an outline of a bottom face of the nozzle, so that
air is let in the component storage section through the
not overlapping part when the nozzle vacuum-sucks the

25 component .
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el?m"m, Fﬁﬁi’és The suction rate is 99.98% at the 15 di st ance
H1

ugm suction rate is 99.99% at the distance fromO0.05mmto
0. 36mre There = 1n order to ensure the suction rate of 99.95% or nore,
the distance is preferably selected froma range of 0.02mm 0.30mMm To
taking into account nore certainty, the 20 di stance HL is
particularly preferably selected from0O. 05m 0. 10mm In the present

enbodi ment, t h¥P&BS16secured the predeternmi ned di stance Hl helwengesishe

| ower surface 7a of the suction nozzle and the upper surface of the tape
base 25 9a at the bottom dead center of the suction nozzle 7. On
WD 97/ 31516 PCT/ JP97/ 00543 31

52

13. A component assembly including a tape base
{9a,51,71,121) having a plurality of component storage
sections ({9c,51a,6la,71a,122) formed in a longitudinal
direction, wherein an air path is formed in the tape base

5 to let air into the component storage section when a
nozzle (7,81,91,111,123) vacuum-sucks a component (8)
stored in the component storage section.

20. A component assembly according to Claim 19,
wherein the component storage section of the tape base

10 has a first space (51b) for storing the component and a
second space ({51c) communicating with the first space
with a step difference and expanding outward beyond a
face where the tape base contacts the nozzle, so that the
second space is the air path.

15 21. A component assembly according to Claim 19,
wherein an air take-in groove (62) 1leading to the
component storage section is formed in the tape base, so
that the air take-in groove is the air path.

22. A mounting apparatus having nozzles

20 {7,81,91,111,123) for vacuum-sucking components (8) from
component storage sections (9c¢,51a,6l1a,71a,122}) of a
componeﬁt feed device, holding the component and mounting
the component to a predetermined position of a board,

wherein an air path is formed in the nozzle to let air
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t he ot and |f—pL01ect|ng parts 63 of a predeterm ned height are
provi ” tion nozzle 7 as in Fig.13, a predeterm ned distance H2

can be p
t he Tpper 5*

the | ower surface 7a of the suction nozzle 7
ce of the tape base 9a. For obtaining the

af or ement i oned predetern1ned hei ght H2, a distance formation spacer
extended fromthe retai ner cover 30 (Flgs 15A and 15B) to the conpo

feed openi ng 40wo #931516

and

may be
nent

The predeterm ned di st ancepdylypbjosden t he

| ower surface 7a of the suction nozzle and the upper surface of the tape

base 9a i s set

so as to facilitate the flows of the air in the enbod

i ment .

In order to obtain the sane effect as this, an air path can be forned in

the tape 15

base 9a. More specifically, in an enbodi nent of Figs.

10, a plurality of conponent storage secggons 5la for

10

15

20

This Sheet Has Been R
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into the component storage section when the nozzle
vacuum-sucks the component.

23. A mounting apparatus according to Claim 22,
wherein a notched part (84) connecting a side face with a
bottom face of the nozzle is formed in the nozzle to be
the air path.

24. A mounting apparatus according to Claim 22,
wherein a hole (714,94) connecting a side face with a
bottom face of the nozzle is formed in the nozzle to be
the air path.

25. A mounting apparatus according to Claim 22,
wherein an outer peripheral part (112) of the nozzle
(211) is formed of a porous material, sc that many
through holes of the porous material are the air path.

26. A component feed device which holds a component
assembly including a tape base (9a,51,71,121) having a
plurality of component storage sections
(9¢,51a,61a,71a,122) formed in a longitudinal direction,
wherein, by sending the tape base, components (8) in the
component storage sections are sequentially supplied to a
predetermined component sucking position to be vacuum-
sucked by nozzles (7,81,91,111,123),

said device further comprising a boring member

(101) for forming a hole (714) communicating with the

Ti:

9 and



stor m‘gﬁmmg E\are formed in a tape base 51. The conponent storage
'sect“ of a first space 20 51b and a second space
51c. * The conponent is acconmpdated in the first space 51b, with an
upper surface thereof sllghtly projecting up fromthe first space 51b.

The second space 51c is | ocated above the first space 51b and is so forned
as to expand to both 25 sides. The second space 51c is forned to a

hei ght hi gherwo 973461697/ 31516 PCT/IPI7/00543
PCT/ JP97/ 00543 32 than the upper surface of the conponent 8. Therefore,

the | ower surface 7a of the suction nozzle 7 is not in touch with the
conponent 8 when the suction nozzle 7 contacts the tape base 51 as
indicated by a circle in

54

component storage section in a lower surface (7a) of the

tape base before the nozzle vacuum-sucks the component.
27. A component feed device according to Claim 26,

wherein a push pin (101) for pushing up the undersurface

5 of the component works also as the boring member.
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5. " .Fig. 9. A distance H3 between the | ower surface 7a of the suction
nozzle 7 and the conponent 8 is preferably about 0.02-0.30mm Al t hough

t he upper surface of the conmponent 8 protrudes up fromthe first space 51b
in the enbodi ment of Figs. 9 and 10, the conponent 8 may sink in 10

the first space 51b. In the above-descri bed enbodi nent, the second space
51c is fornmed to expand sideways (either in a longitudinal direction of
the tape base woloreisién a widthwise direction of the tapomipolvesses 51)
beyond a 15 position where the |l ower surface 7a of the suction nozzle
contacts the tape base 51. The second space 51c constitutes the
air path to allowthe air to flow easily between the first space 51b where
t he conponent 8 is stored and the outside. Even when the conponent 8 is
20 vacuum sucked while the suction ndzzZ1% is held in touch with the
tape base 51, the air is ready to enter the

Fig.1

LOWER NOZZLE #1

]
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SURFACE THEREOF KEPT A
PREDETERMINED DISTANCE| #2
AWAY FROM UPPER
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NOZZLE
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SUCK COMPONENT #5

|
TRANSFER/MOUNT
COMPONENT TO #6
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conponent storage section 5la, wth increasing the pressure

di fference between the upper and | ower surfaces of the conponent 8.
Eventually a large force acts to 25 fl oat the conponent 8. [If the
conponent 8 is pressed up WO 97/ 31516

PCT/ JP97/ 00543 33 from bel ow by a push pin sinultaneously when the
conponent is vacuum sucked, simlar to Figs. 5-7, the force to float the
conmponent 8 is waefsigked, whereby suction failures are prevantrasoieassge. 5
A yet anot her enbodinment will be discussed with reference to Figs. 11 and
12. A tape base 61 is provided with a plurality of conponent storage
sections 6la for storing conponents 8. A%ngake-in grooves 62 conmuni cate

Fig.2A

i~ H1




wi th-the conponents storage section 6la, which are forned 10 so t hat
the | ower surface 7a of the suction nozzle 7 does not cover the whole face
of the component storage section 6la when the suction nozzle 7 cones in
touch with the tape base 61 as shown by a circle in Fig. 11. Because of
this arrangenent, the air is let in the conponent storage 15 section 6la
through the air take-in grooves 62 at the tine of the vacuum suction by the
suction nozzl e woshsstkescri bed herei nabove, in the enbodi mentcritrbroosdr
take-in grooves 62 is opened sideways (either in the |longitudinal direction
or in the widthw se direction 20 of the tape base 61) beyond a
position where the | ower surface 7a of the suction nozzle contacts the tape
base 61, thus constituting the air pathﬁ%Qr the air to run easily between

t he conponent storage section 6la and t But si de. Even when the conponent
8 is vacuum sucked in a 25 state while the suction nozzle 7 is in touch

with the JFqué;

7a.LJ
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WO 97/.31516 PCT/ JP97/ 00543 34 tape
base 61, the air is easy to enter the conponent storage section 6la,

i ncreasing the pressure difference between the upper and | ower surfaces of
t he conponent 8 thereby to act a large force to float the conponent 8. 5
Simlar to the enbodinent of Figs. 5-7, if the conponent 8 is pushed up
from bel ow by a push pin sinmultaneously when the conponent is

vacuum sucked, swebimmef ail ures can be avoided greatly. |n amwcropsiobsas
enbodi nents of Fig. 13, Figs. 9- 10 10 and Figs. 11-12, a position
where the projecting part of the nozzle or the |lower surface of the nozzle
contacts the upper surface of the tape base is the bottom dead

419

Fig.5
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center .of the nozzle, and therefore the bottom dead center can be
positioned easily. The sane effect as in 15 the above enbodi nents
can be achieved even when the bottom dead center of the nozzle is set at
a position adjacent to the upper surface of the tape base. In this case,
the di stance H2 defined by the projecting parts 63 becones slightly |arger
(Fig.13), a gap between the 20 nozzle 7 and the upper surface of the
tape base 51 i swoddsdid¢ 0 the air path by the second space 5lecyfegeess#0), a
gap between the nozzle 7 and the upper surface of the tape base 61 is added
to the air paths fornmed by the air take-in grooves 62 (Fig. 12), whereby

t he anobunt of the 25 air flowng into the conponent storage section
can be W97/ 31516 5/19 PCT/ JP97/ 00543

Fig.7
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35-increased. Even if the bottom dead center of the nozzle is positioned at
a position adjacent to the upper surface of the tape base because of a
rough and approximate control, resulting in contacting of the nozzle 7

agai nst 5 the tape base, shocks at the contacting tinme are eased by

t he cushioning tape base and also the air flow to the conponent storage
section is secured by the air path or the like. Figs. 22A-22C are a

nodi fication of WPREE enbodi ment of Fig. 13, wherein tQ;Fﬁagiecting
parts 63 are forned at the | ower surface 7a of the suction noz 8% o
rectangul ar cross section. The projecting part 63 may be forned at four
corners of the lower surface 7a of the nozzle as indicated in Figs. 22A and
22B, or the 15 band-1i ke projecting 589rt 63 may be forned at

two opposite sides of the | ower surface 7870%¥ the nozzle as

Fig.9
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Fig.10
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in Fi'g. 22C. The suction nozzle 7 of Figs. 22A-22C has a suction opening 7s

of a cross section as shown in Figs. 22B and 22C However, the suction
opening 7s may be 20 shaped in various kinds of form A different
enbodi-ment of the present invention will be described with reference to
Fig. 23. The enbodi nent conprises a first step of feeding the conponent
8 contained in a conponent storage section 7la 25 of a tape base 71
every predet er woyedisié st ance to a WO 97/ 31516 PCT/IP97/00543

PCT/ JP97/ 00543 36 predeterm ned position, a second step of |owering the
suction nozzle 7 capabl e of sucking the conponent 8 sent to the
predeterm ned position, a third step ofzﬁggpping

Fig.11
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the nozzle 7 at a position where the nozzle contacts an 5 upper
surface 71b of the tape base or at a position adjacent to this position, a
fourth step of vacuum sucking the conponent 8 by the suction nozzle 7 at a
bottom dead center or a position adjacent to the center, and a fifth step
of nmoving the conponent 8 sucked by the 10 nozzle 7 to a predeterm ned
position after the fourth step. The nmethod is adapted to flow the air
into the conponeMO%¥$fge section through the air path for”E@cEBmﬁ@&nsape
base 71 when the conponent 8 is vacuum sucked by the nozzle 7, which 1s the
same as in the enbodi mrents of 15 Figs. 9-10 and 11-12. Meanwhile, it
Is a characteristic feature of the enbodinent that the air path is
constituted of a hole 71d fornmed in a | ower surface 71c of the tape base 71
before the conponent 8 is vacuum sucked b%L;EF nozzle 7. 20

The hole 71d is fornmed by a boring pin 101

Figl4




operating subsequent to the descending notion of the nozzle 7. The air
flows into the conponent storage section 7l1a through the hole 71d when
the nozzle 7 carries out the vacuum suction. The conponent 8 is

WD 97/ 31516 PCT/ JP97/ 00543 37
accordingly effectively floated and sucked surely to a bottomface 7a of
the nozzle. It is preferable to utilize the push pin 10 nentioned earlier
as the boring piWOP®31516 | n using the 5 push pin 10, the pesSiboRéosaslO i S
noved up and down when the nozzle 7 starts to descend, thereby formng the
hole 71d, which is a first action. Then the push pin 10 is noved up after
the nozzle 7 starts vacuum sucki ng,

9/19
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t hereby pushing the conponent 8 up, which is a second 10 action. A

still different enbodi nent of the present invention will be described with
reference to Figs. 24A- 24C. The enbodi mnent of Figs. 24A-24C conprises a
first—step of feeding the conponent 8 accommpbdated in a 15 conponent

storage section 9c of a tape base 9a every predeterm ned distance to a
predeterm ned position, a second step of |lowering a nozzle 81 capabl e of
sucki ng the comyomewmsi8 supplied to the predeterm ned positi GiyBoriebdss d
step of stopping the nozzle 81 at a position where 20 t he nozzl e
contacts an upper surface 9d of the tape base or a position adjacent to the
above position, a fourth step of pushing the conponent 8 up from bel ow by
the push pin 10 when the nozzle 81 is at gzbgitom dead center or a position
adjacent to the center, a fifth step of vacuum 25 sucking by the
nozzle 81 the conponent 8 at the bottom

Fig.16
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PCT/ JP97/ 00543 38 dead

WD-97/ 31516
center or the position adjacent to the center, and a sixth step of noving

t he conponent 8 sucked by the nozzle 81 to a predeterm ned position after
the fifth step. Moreover, the enbodinent is characterized in that the air 5
is let in the conponent storage section 9c¢c through an air path(s) forned
in the nozzle 81 when the nozzle 81 vacuum sucks the conponent 8, and
the air paths amoemmasituted of notched parts 84 in ”ﬂﬁé&ki 81
connecting side faces 82 with a bottomface 83 of the 10 nozZz he
nozzle 81 shown in Fig. 24A has a suction opening 85 shaped as in Fig. 24C

Taki ng the shape of
11./19
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the suction opening 85 into consideration, the notched part 84 is formed at
four points, nanely, central parts 1.5 P, P of both long sides and
central parts Q Q of both short sides of the nozzle 81 into a shape shown
in Figs. 24A and 24C. A count and a location of the notched parts 84 are
not limted to Fig. 24A-24C. For exanple, two notched parts can be forned
at Pand P, or Qand Q or 20 only one notched part nay be forned at
one of P and P, woyenBiBiy one notched part may be forned at Q aotiykdzoes3 i n
the |i ke manner. The notched part 84 nay be shaped in various ways,
e.g., as represented by bottomviews and | ongitudi nal sectional views
respectively at the left 25 side and right side of Figs. 25A through
25D. Fig. 30 WD 97/ 31516 12,/19

PCT/ JP97/ 00543
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39 'shows an exanple of a nodification of the enbodi nent wherein the two
notched parts 84 are fornmed at Q and Q Mreover, the notched part 84 may
be arranged at a suitable position in accordance with the shape of the 5
suction opening 85, for instance, as indicated in Figs. 26A and 26B. The
air paths are the notched parts 84 in the enbodi nent of Figs. 24A-26B.
Meanwhi l e, holes 94 are provided in Figs. 27A-27C, which connect side
faces 92 10 Wit Ghot t om face 93 of a nozzle 91 and funcidRibeRdesisne
air paths. A shape of the hole 94 is determned with a shape of a suction
opening 95 taken into account. The hole 94 may be |inear as shown in
Figs. 27A and 27B or a bent hole as in Fig. 27C. 1is Accor di ng
to an enbodi nent of Fig. 28, an outer pngggeral part 112 of a nozzle 111
is formed of a porous

Fig.22A
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material and nany through hol es of the porous naterial work as the air

paths. The step of pushing up the conponent 8 by the 20 push pin 10
may be omtted in the enbodi nents of Figs. 24A-28. A further enbodi nent of
the present invention in Figs. 29A and 29B wll be discussed now.
The enbodi nent conprises a first step of feeding the 25 conponent 8
accommodated in a conponent storage section WO 97/ 31516

PCT/ JP97/ 00543 4wobBZ21sed a tape base 121 every predetermnm ned g#ﬁh?g§g¢§o a
predeterm ned position, a second step of I|owering a nozzle

capabl e of sucking the conponent 8 supplied to
14/19

Fig.23 !

7a™"

71a l 71b 71

N

L /L 7 7, 7 71 7 7 77~

7

)
71c 71d
101 i
Fig.24A
85
81 82
84

oc |18
Fig.24B Fig.24C
Oy (84
Y 83
82 \/ ~ 81
81 - .
o sa~— | | <J g,
84 g5
A

o ‘g4



the predeterm ned position, a third step of stopping the 5 nozzle 123
at a position where the nozzle contacts an upper surface of the tape base
or at a position adjacent to the above position, a fourth step of pushing
t he conponent 8 up from bel ow when the nozzle 123 is at a bottom dead
center or at a position adjacent to the 10 center, a fifth step of
vacuum sucking the conponent 8 at the bottom dead center or at the

posi ti on adj acentWP8™3M8# center, and a sixth step of noving th,eg? onent 8
sucked by the nozzle 123 to a predeterm ned position after the ep.
The conponent storage section is 15 So constituted as to produce parts
124 not overlapping with an outline of a bottomface of the nozzle, thereby
letting the air therein through the parts. 2?88 when the nozzl e vacuum sucks
t he conponent. The parts 124 can be fornmed at both end 20

portions in a widthwise direction of the conponent

Fig.25A Fig.258
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storage’section 122 as in Fig. 29A, or at front and rear end portions in an
advanci ng direction of the tape base of the conponent storage section 122
as in Fig. 29B. A suitable amobunt of the air is sent into the conponent 25
storage section 122 by properly selecting a shape and a W) 97/ 31516

PCT/ JP97/ 00543 41 nounting posture of the nozzle 123, a shape of the

conponent storage section 122, etc. In the instant enbodi nent
alike, the fouMOP"stsi€p of pushing the conponent 8 up frp ,‘tagl, y
be elimnated. 5 Fig. 30 shows a nounting apparatus can

perform the above net hods of the enbodi nents, having the nozzle 7, 82, 91,
111, 123 for vacuunm sucki ng conponents
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8, from conponent storage sections 9c¢c, 5la, 6la, 7la, 122 of a conponent
feed device, holding the conponent 8 and 10 nounti ng the conponent 8 to
a-predeterm ned position of a board 60, wherein an air path is formed in
the nozzle to let air into the conponent storage section when the nozzle
vacuum sucks the conponent 8. The above operations are
controlled by a controller 100 based on 15 data stored in a nenory 101.
That is, the copbeghisfy 100 controls a driving and sucki ng OREAXPET0SE3 f or
novi ng up and down the nozzles and vacuum sucki ng the conponents 8, a
rotating device 103 for rotating the nozzles between the conmponent sucking
position and the conponent nounting 20 position, driving devices 104
and 105 for noving the board 60 in X arid/4%9directions perpendicul ar to each
other, and the tape cassette device 50 for feeding one of the conponents 8
accommobdat ed in the conponent storage sections thereof. The nenory 101

stores the distances .
' Fig.28
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25 . H1-H3 calcul ated by an operating part in the controller WO

97/ 31516 PCT/ JP97/ 00543 42 100 or
stored through an input device which are utilized to stop the nozzle.
According to the conponent suction nethod of the present invention, the air
flowis securely obtained 5 to float the conponent when vacuum sucked,
so that the conponent can be quickly and surely sucked while suction
failures are prayemigg. Wen the conmponent is pushed up fromcrabomessy t he
push pin at the tine of the vacuum suction, the conponent can be nore
surely sucked. The 10 present invention provides the conponent
assenbly, the nounting apparatus and the conponent feed device fit to

18/19
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carry out the suction method. The entire disclosure of Japanese Patent
Applications No. 8-38086 filed on February 26, 1996 and 15 No.
8-170902 filed on July 1, 1996, i ncl udi ng specifications, clains,
drawi ngs, and summaries are incorporated herein by reference in their
entireties. Although the present invention has been fully described in
connection wth the preferred enbodi nents 20 thereof with reference to

t he acconpanyi ngw 13§s, it is to be noted that various chaw
nodi fications are apparent to those skilled in the art. Such changes 3nd
nodi fications are to be understood as included within the scope of the

present invention as defined by the appended 25 clainms unl ess they
depart therefrom
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43 CLAI M5 1. A conponent suction nmethod conpri sing: (a)

conponents (8 nmodat e :
(9c, 51a, 61a, 7 2) of a 1%56%%%&%%%&?0 a predete

gggpone GARRPPLICHY @UBLIW?A’?EMC&@E&A%@N%@@ATY ®CT)

s uc KiFiyinrerefianpl iyt 516
(H1,{H2) HOSKrk344 upper surface of th se su

conponent by the nozzle at a position E’% ‘é""’%‘?z"%'i%‘gu g‘@ nn(ri)}fi J«%??s?”")

o i Wi SRRBRRAS b SEEY, D MEAREEL @Wﬁﬁ T o

t 0 Cjl (a%) Fateknatisnai MhingDhde:0d CEERSnIafyi 106 (fob.em | St ep NLOBT st)e step of: (cl) push |ng
an jndersurface of the component up-whenjthe nozzle is
(30) Priority Data: Published
8/38086 26 February 1996 (26.02.96) b4 With international search repors.
8/170902 1 July 1996 (01,97.96) P Before the expiration of the time limit for amending the
claims and to be republished in the event of the receipt of
amendments.

(71) Applicant (for all designated States except US): MAT-
SUSHITA ELECTRIC INDUSTRIAL CO., LTD. (P/IP);
1006, Oaza Kadoma, Kadoma-shi, Osaky/$71 (IP).

(72) Inventors; and

(78) Inventors/Applicants (for US only): SUZUKI, Hideo [JP/JP);
3-39-27, Higashikori, Hirakata-shi, Osaka 573 (JP). IN-
OUE, Mamoru [JP/JP]; 5-2-1415, Kuzuha-hanazono-cho,
Hirakata-shi, Osaka 573 (JP). ANDO, Takashi [JPAJP]; 2-
329, Kokubo, Kofu-shi, Yamanashi 400 (JP). REPLACED SHEETS SG

(74) Agents: AOYAMA, Tamotsu et al;; Aoyama & Partners, IMP 71 Description ¢ paged ... to paged ...
Building, 3-7, Shiromi 1-chome, Chuo-ku, Osaka-shi, Osaka A Claim{s) : paged e pagad R

e e ammartet

A

540 (OP). -
™ [ Drawing(s) : paged ...7... {0 paged .......
[1Abstract  : paged ....... to paged ...o...
(54) Title: COMPONENT SUCTION METHOD
(57) Abstract
The method includes feeding component (8) accommodated in com- LONER NOZZLE #1
ponent storage spaces {9¢) of a tape basc (9a) to a predetermined position,
:;wenn’ 2 a nozzle (7) capable of sucking the component supplied to the pre- 1
termined position, stopping the nozzle (7) with a predetermined distance
from an upper surface of the tape base, pushing an umdersurface of the com- STOP NOZZLE WITH LOWER
pmm upwlwnmenmhkf:saﬂ;bomdeadg;ngaaposiﬁmadmm' SURFACE THEREOF KEPT A ¢
to the center, vacuum-sucks component nozzle at the bottom PREDETERM ANCE
dead center or the position adjacent to the center, and moving the compo- AWAY H"g? lg,lpsg';
nent sucked by the nozzle to a predetermined position of a board after the
vacuum-sucking. The storage space (9¢c) or the nozzle (7) has an exira air SURFACE OF TAPE
inlet to improve the suction of the micro component (8). I

CARRY OUT VACUUM-
SUCTION AFTER STOPPING] #3
NOZZLE

PUSH COMPONENT
. UP FROM BELOW BY #4
PUSH PIN

—]
SUCK COMPONENT #5

1

TRANSFER/MOUNT
CONPONENT TO #6
PREDETERM{NED POSITION




-~

st'oppecJ;ElggnfUh,&Sc%err'ﬁgtr‘l&nﬁarstﬂg{i on rret hod accor dinagestso O &i m 1:-or;a;2;..;\/\herei n

e
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New Claims

1. A component suction method comprising:

{a) feedi_ng one of components {8) accommaodated in component storage sections
{S¢c,51a,613,71a,122) .of a tape base {9a,51,71,121) to a predetermined

component sucking position;

{b) lowering a nozzle (7,81,91,111,123) capable of sucking the one of the com-

ponents supplied to the component sucking position;

{c} stopping the nozzle with a predetermined distance {H1,H2) from an upper

surface of the tape base;

{d) vacuum-sucking the component by the nozzle at a position where the nozzle

is stopped; and

{e) moving the component_sucked by the nozzle to a predetermined position of a

board after the vacuum-sucking.

. oy

2. Acomponent suction method according to claim 1, said method comoris-

ing after step {c} the step of: .

{c1} pushing an undersurface of the component up when the nozzle is

stopped;

3. A component suction method according to Claim 1 or 2, wherein the
nozzle stops with a distance of 0.02-0.30mm from the upper surface of the tape

base.
AMENDED SHEET
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6.  RisCRIPARYL, BYfLOn Method accdrding to claim1, whereif.in.Step (c)
 the no at a position ‘whegre the nozzl-e coertact s.&n® utper
surfacgl I]ngﬂﬂmase or becones \eAlAEﬂbeacent to the upper surface of the
tape b ' p (d) the conmponent is vacuum sucked by the nozzle at
" the bottom dead center or the position adjacent to the center, whereby air
is let into the conponent storage sections when the nozzle vacuum sucks the
base, or (d2

" conmponent eijher rough. an_ai.r. .path forned, i.n t ape ,
th?gugh an _éjt'r rﬁ\%ﬁ'&’g%'?r%tdy‘%ﬁ'otnh@eWg??%c&o'%mgg”f"hi'Q%ahggwﬁﬁﬁm "B 4) of)
the conp@RERLNWRAragae sezs'e fhstRRPeh s ebtaiped beéerehppd By aaqueting bamd ne of a
bot t om f aize obihe tapeibaze ke that thd BoZzle stopsautipURgIEdSeemined distahed frRECor di ng
to clai mRe uaedrdsurBicROSk the tape base.

5. A component suction method according to Claim 1, 2 or 3, wherein a
projecting part {63) is provided at a lower surface {7a,83,93) of the nozzle, and a
position where the projecting part contacts the upper surface of the tape base or
is adjacent to the upper surface of the tape base is the bottom dead center of the
nozzle.

6. A component suction method according to claim 1, wherein in step

{c}] the nozzle is stopped at a position where the nozzle contacts an upper surface
of the tape base or becomes adjacent to the upper surface of the tape base:
and in step

{d) the component is vacuum-sucked by the nozzle at the bottom dead center or
the position adjacent to the center, whereby air is let into the component
storage sections when the nozzie vacuum-sucks the component either
{d1} through an air path formed in the tape base, or
{d2) through an air path formed in the nozzie, or
{d3} through a part {124} of the component storage section which is not

overlapping with an outline of a bottom face of the nozzle.

7. A component suction method according to claim 6,
said method comprising after step {c) the step of:
fel) pushing an undersurface of the component up when the nozzle is at a
bottorn dead center or a position adjacent to the center;

8. A component suction method according to Claim 6 or 7, "
whereby in step (d} air is let into the component storage sections through an air
path formed in the tape base, and
wherein the component storage section {51a) of the tape base has a first space
(51b) for accommeodating the component and a second space (5 1¢} communicating
with the first space with a step difference and expanding outward beyond a face
where the tape base contacts the nozzle, so that the second space becomes the

air path.

i

W —



-~

conprising after step (c) the step of: (cl) pushing an undersur.face=of the
. conmpoReyghe R dnozzle is at a bottom dead center o¥. a pqsition

adj ace H r; 8. A conponent3 sucti on net hod according to Claim
"6 or 7, ep (d) air is let into the conponent storage sections
-through an air path fornmed in the tape base, and wherein the conponent
“storage section (51 a) of the tape base has a first space (51 b) for
accommodat i ng the conponent and a second space (51c) comrunicating with the
first space w %h aAsbepotieht suctivneneathddecpardingtp Claimd@rad 7h eyteneb\ainfsaes

where the t@pgir RASECiInEPtHAEdRpbdtht ROERLE sefordBroddiEas 8F 99@!10%?&@% éhgﬁgges

the air pattg.e as ébhcf:orrponent suction nethod according to aim ,
whereby in P2 ,f%!) air is let into the conponent storage sections through
an air pat HVReEIfeRN fiRtakeaintgapey e idd leaginte tthibedompaneat slaragesedticgy §dwe (62)
| eadi ng t o i$ fermeaihipothertaps thasage detttherir(tBked) graovedrevechdsnthiehslr paghe base,
so that the air take-in groove becones the air path.- 10. A conponent

“hto the compaldnt R EPn st e e Scol BCIalln BIsF 7. Wierdly/in'step ©
d} air is let into the component storage sections through an air path formed in the
tape base, and
wherein a hole {71d) communicating with the component storage section {713} is
formed before the nozzle vacuum-sucks the component, so that the hole becomes

the air path.

11. A component suction method according to Claim 10, wherein the hole
is formed with use of a push pin {101) pushing the undersurface of the component

up.

12. A component suction method according to Claim 6 or 7, whereby in step
{d} air is let into the component storage sections
through an air path formed in the nozzle, and
wherein a notched part (84) connecting a side face with a bottom face of the
nozzle is formed, so that the notched part becomes the air path.

13. A component suction method according to Claim 6 or 7,
whereby in step {d) air is let into the component storage sections
through an air path formed in the nozzle, and
wherein a hole {94) connecting a side face with a bottom face of the nozzie is
formed, so that the hole becomes the air path.

.

14. A component suction method according to Claim 6 or 7, whereby in step’
(d} air is let into the component storage sections
through an air path formed in the nozzle, and
wherein an outer peripheral part of the nozzle is formed of a porous material, so -
that many through holes of the porous material are the air path.

15. A component assembly including a tape base (9a,51,71,121} having a
plurality of component storage sections {9¢,51a,61a,71a,122) formed in a longitu-
dinal direction, wherein an air path is formed in the tape base to let air into the

L
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the tape base, and wherein a hole (71d) co.rmuni.cfati ng wth the
¥ placggcti-on (71 a) is forned before the nozzl e vacuum sucks
Lt hat the hol e becomes 4he air path. 46 11. A

met hod according to Caim 10, wherein the hole is forned
pin (101) pushing the undersurface of the conponent up.
: onponent suction method according to daimé6 or 7, whereby in step
(d) air is let into the conponent storage sections through an air path
formed in t99E'REGLAT Storage septicriwhen aovazzted{HaM 191 84), 1AM nacuimgsuzksi gle

face wi th aobgidnem {8icstofdd inBersttapdnent storagBdeciont hat the notched part
becones the air path. 13. A conponent suction nmethod according to Claimé6

3
' e d) air is let into the_conpaonent storage sections
'?Lr Zhg\rgmgrneg%/rfép}af’% cgm&:o%ent assembly accord?ng to Claimm% 5, wherein the %omponent

storage section of the tape base has a first space (5 1b} for storing the component
and a second space (51c¢) communicating with the first space with a step differ-
ence and expanding outward beyond a face where the tape base contacts the
nozzle, so that the second space is the air path.

O 0
—h iy
QD
©

17. A component assembly according to Claim 15, wherein an air take-in
. groove {62} leading to the component storage section is formed in the tape base,
P s0 that the air take-in groove is the air path.

18. A mounting apparatus having nozzles {7,81,91,111,123) for vacuum-
sucking components (8) from component storage sections {9c,51a,61a,71a,122}
of a component feed device, holding the component and mounting the component
to a predetermined position of a board, wherein an air path is formed in the nozzle
to let air into the component storage section when the nozzle vacuum-sucks the
comgponent.

18. A mounting apparatus according to Claim 18, wherein a notched part
{84} connecting a side face with a bottom face of the nozzle is formed in the
nozzle to be the air path.

20. A mounting apparatus according to Claim 18, wherein a hole {71d,94)
connecting a side face with a bottom face of the nozzle is formed in the nozzle to
be the air path.

) 21. Amounting apparatus according to Claim 18, wherein an outer peripheral
part {112} of the nozzle {111} is formed of a porous material, so that many through- ;
holes of the porous material are the air path.

22. A component feed device which holds a component assembly including

a tape base (9a,51,71,121) having a plurality of component storage sections

{9c,51a,61a,71a,122) formed in a longitudinal direction, wherein, by sending the

tape base, components (8) in the component storage sections are sequentially

' supplied to a predetermined component sﬁcking position to be vacuum-sucked by
nozzles {7,81,91,111,123),

. AMEHDED THEET

e



formgsﬂegfﬁp@nz | e, "and wherein a hole (94) connecting-a sitle,face with a
-bot t i g ozzl e i's forned, 'so that the hole becones the-air path.
J14. imﬁ %:tl on net hod accord|5ng to Claim6 or 7, vvhereby in step
(d} ¢ t he conponent storage sections thr ough an air path
.fornmed in the nozzle, and wherein an outer peripheral part of the nozzle is
formed of a porous material, so that many through hol es of the porous
material are the air path. 15. A conponent assenbly including a tape base
(9a, 51,71, 121) hasaidwdeacefurtredricoynpisingosbonirenmestter 14@1Kfec foratisg a hole
(9c, 51a, 6%?1&1&%831":595 th Eh@c&rﬁﬁ&ién@%‘t&%?e‘i’e&ﬁsﬁ PR 0w bR BRI 7aLed TN
t hat sald% as@{egtg régé {#1 G089 LS .an.all pathtolet air
into the C ?ﬁ%ﬁ“’e‘iﬁ g éa& réc?? Y@% gy hﬁ‘é TQ%’evvhen a nozzle
(7,81,91, 111, 123) vacuum sucks a conponent {8) stored in the conponent
st orage sectddn A component feed device according to Claim 22, wherein a push pin

{101} for pushing up the undersurface of the component works also as the boring

member.

.
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-(90 61 a, , 71 a, a, 1 22). 16. A conponent assenbly according to C ai m 15,
M(ﬂ t storage section (9c,51a, 61a,71a,1 22) of the tape

bas has a first space (51b) for, storin co and
a second space 51c) comuni cating with the bﬁ%‘if eeeq( 5?8 Wﬁqn@%tep
di fference and expandi ng outward beyond3a face V\/nere t he tape base
(9a,51,71,121) contacts the nozzle (7,81,91,111,123), so that the second
space (51c) is the air path . 17. A ent assenbly according to daim
15, wherein an air take-in groove (62) |leading to the conponent storage
section (9&;51 & @Imaonentsugtion methpdraaraplisinghe tape base (9a, 51, 71, 121),
so that the air take-in groove is the air path. 18. A nounting apparatus

havi ng noz@d)es fekdiig @heldflcddpdnéts (8hacoommddmngddnrquonponent Sorégeom
conponent storage sections (9c, 51 a, 61 a, 71 a, 122) of a conponent feed

devi ce for hol dsé&.&tsew@m%neﬂé ﬂréd1 boy oWE‘éﬁé‘ﬁa&@QQ‘é@p%eﬁ‘Qﬂ %
predet ermi ned position of a board, characterized in that said nozzles

(7,81,091, 111, 123?3&?@%@%@(&“&%0%& Q?él@ng position;

(b) lowering a nozzle (7,81,91,111,123) capable of sucking the one of the
components supplied to the component sucking position;

{c)  stopping the nozzle with a predetermined distance (H1,H2) from an
upper surface of the tape base;

{d} vacuum-sucking the component by the nozzle at a position where the
nozzle is stopped; and

{e) moving the component sucked by the nozzle to a predetermined

position of a board after the vacuum-sucking.

2. A component suction method according to claim 1, said method
comprising after step {c) the step of:
(c1) pushing an undersurface of the component up when the nozzle is

stopped;

3. A component suction method according to Claim 1 or 2, wherein the

nozzle stops with a distance of 0.02-0.30mm from the upper surface of the

tape base.
REPLACEMENT SFS%TS SG
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- e .
48_to-l-et—air into the conponent storage section (9c, 51a, 61a, 71a, 122) when

_a no@g‘“\;‘“m , 111, 123) vacuum sucks a conponent (8). 19. A nounting

) ng to Claim 18, wherein a patche rt. (84),connecting a
mc emwi £h & bottom face of the nozzl e'%]‘gl?séﬁ?f‘&l,g@i"f,‘l é)Aﬁ’%uﬁqoﬁrgg in

t he nozzle (7,81,91,111,123) to be t héai r path. 20. A nounting appar atus
according to C.aim 18, wherein a hol 71d, 94 onnectjng.a side face with
S bot tom face 4roqmaoRBTLTUon Betiad addoreing ta SR ImatTh WhESIBI5% ¢
(7,81,91,111,123) to be the air path. 21. A nounting apparatus according
to O ai m pesitigmewdiene she awzele isestopped ds oparined tefprajftandnby waloulating 111) i s
formed of a porous material, so that many through hol es of the porous

mat eri al @roen ahsizéabf tipatdpe Base sd\ thatnpheverdzid stpsdeithcthefpredatarchingd a
conmponent assenbly including

distance from the upper surface of the tape base.

5. A component suction method according to Claim 1, 2 or 3, wherein a
projecting part {63} is provided at a lower surface (7a,83,93) of the nozzle,
and a position where the projecting part contacts the upper surface of the
tape base or is adjacent to the upper surface of the tape base is the bottom

dead center of the nozzle.

6. A component suction method according to claim 1, wherein in step
{c}  the nozzle is stopped at a position where the nozzle contacts an upper
surface of the tape base or becomes adjacent to the upper surface of
the tape base; and in step
(d) the component is vacuum-sucked by the nozzle at the bottom dead
center or the position adjacent to the center, whereby air is let into the
component storage sections when the nozzle vacuum-sucks the
component either
{d1) through an air path formed in the tape base, or
{d2) through an air path formed in the nozzle, or
{d3}) through a part (124} of the compaonent storage section which is

not overlapping with an outline of a bottom face of the nozzle.

This is the replacement sheet
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' ﬂn 121) having a plurality of conponent storage sections
. (9caﬁ E'I formed in a longitudinal direction, and for

sequential Ity duppl yt ng conponents (8) in t%gl C gnent S
(9c, 51a, 61a, 71a, 122) to a predeterm ngg Bﬁﬁﬂ:ﬁ SSEI%EI ngﬁpg\g&@gq@gy
bei ng vacuum sucked by nozzl es (7 81 111, 123) characterized in that

sai d devige fukther I Si er .fog f ' a hole (71
d) communitati cWﬁ’%gﬁt 82@8 %g{:’o?%cgo ]1%("5 é'ng@néq&g 7’1 a, 122)
in 49 a Iovver surface ( of the tape base (9a 51,71,121) before the
nozzl e vaE’cQJHHi@W@k%ft‘F’h%te@o‘?SGh‘éﬁFeRS 23. A conponent feed device

according to Claim22, wherein a push pin (101) for pushing up the
under sur fl@dé apustieg eonpralessurfaey ofthe somponeat uphehen the gorzietisat a

bottom dead center or a position adjacent to the center;

8. A component suction method according to Claim 6 or 7, whereby in
step (d) air is fet into the component storage sections through an air path
formed in the tape base, and wherein the component storage section {(51a)
of the tape base has a first space (51b) for accommodating the component
and a second space (51c} communicating with the first space with a step
difference and expanding outward beyond a face where the tape base

contacts the nozzle, so that the second space becomes the air path.

9. A component suction method according to Claim 6 or 7, whereby in
step (d} air is let into the component storage sections through an air path
formed in the tape base, and wherein an air take-in groove {62) leading to the
component storage section {61a) is formed in the tape base, so that the air

take-in groove becomes the air path.

10. A component suction method according to Claim 6 or 7, whereby in
step {d) air is let into the component storage sections through an air path
formed in the tape base, and wherein a hole {71d) communicating with the
component storage section {71a} is formed before the nozzle vacuum-sucks

the component, so that the hole becomes the air path.
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11. A component suction method according to Claim 10, wherein the hole
is formed with use of a push pin {101} pushing the undersurface of the

component up.

12. A component suction method according to Claim 6 or 7, whereby in
step (d) air is let into the component storage sections through an air path
formed in the nozzle, and wherein a notched part {84} connecting a side face
with a bottom face of the nozzle is formed, so that the notched part becomes

the air path.

13. A component suction method according to Claim 6 or 7, whereby in
step (d) air is let into the component storage sections through an air path
formed in the nozzle, and wherein a hole {94} connecting a side face with a

bottom face of the nozzle is formed, so that the hole becomes the air path.

14. A component suction method according to Claim 6 or 7, whereby in
step (d} air is let into the component storage sections through an air path
formed in the nozzle, and wherein an outer peripheral part of the nozzle is
formed of a porous material, so that many through holes of the porous

material are the air path.

15. ' A component assembly including a tape base {9a,51,71,121} having
a pluralit‘) of component storage sections {9c,51a,61a,71a,122) formed in a

longitudinal direction, characterized in that said tape base {9a,51,71,121)
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contains an air path to let air into the component storage section
(9c,51a,61a,71a,122} when a nozzle {7,81,91,111,123) vacuum-sucks a
component {8) stored in the component storage section

(9c,51a,61a,71a,122).

16. A componentassembly according to Claim 15, wherein the component
storage section {9¢,51a,61a,71a,122} of the tape base (9a,51,71,121) has
a first space (51b) for storing the component and a second space (51c¢)
communicating with the first space (51b) with a step difference and
expanding outward beyond a face where the tape base (9a,51,71,121)
contacts the nozzle (7,81,91,111,123}, so that the second space (51¢) is the

air path .

17. A component assembly according to Claim 15, wherein an air take-in
groove {62} leading to the component storage section {9¢,51a,61a,71a,122)
is formed in the tape base {9a,51,71,121)}, so that the air take-in groove is

the air path.

18. A mounting apparatus having nozzles (7,81,21,111,123) for
vacuumsucking components (8) from component storage sections
{9¢,51a,61a,71a,122) of acomponent feed device for holding the component
and for ‘mounting the component to a predetermined position of a board,

characterized in that said nozzles (7,81,91,111,123} containing an air path

This is the feplacement sheet

Date: 2 1 Aug 8%



N O AR Substitute sheet - 20 August 1998

48

to let air into the component storage section (9¢,51a,61a,71a,122) when a

nozzle (7,81,91,111,123) vacuum-sucks a component (8}.

19. A mounting apparatus according to Claim 18, wherein a notched part
{84} connecting a side face with a bottom face of the nozzle
{7,81,91,111,123) is formed in the nozzle (7,81,91,111,123) to be the air

path.

20. A mounting apparatus according to Claim 18, wherein a hole {71d,94)}
connecting a side face with a bottom face of the nozzle (7,81,91,111,123)

is formed in the nozzle (7,81,91,111,123) to be the air path.

21. A mounting apparatus according to Claim 18, wherein an outer
peripheral part {112} of the nozzle {111) is formed of a porous materiai, so

that many through holes of the porous material are the air path.

22. A component feed device for holding a component assembly including
a tape base {9a,51,71,121) having a plurality of component storage sections
(9c_,5 1a,61 a,7'i a,122) formed in a longitudinal direction, and for sequentially
supplying components (8} in the component storage sections
(9¢,51a,61a,71a,122) to a predetermined component sucking position for
being vacuum-sucked by nozzles {7,81,91,111,123), characterized in that
said device further comprising a boring member (101} for forming a hole {71d)

communicating with the component storage section {9¢,51a,61a,71a,122} in
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a lower surface {7a} of the tape base {9a,51,71,121) before the nozzle

vacuum-sucks the component {8}.

23. A component feed device according to Claim 22, wherein a push pin
{101} for pushing up the undersurface of the component (8) works also as the

boring member.
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