1 *159159* SPECI FI CATI ON TI TLE OF THE | NVENTI ON COVPONENT SUPPLY SYSTEM
Il *fnanm * 5 TECHNI CAL FI ELD OF THE | NVENTI ON The present invention
relates to a conponent, supply systemfor supplying electronic conponents
to a conponent placenent machine in which electronic conponents are
mounted on a circuit substrate such as an electronic 10 circuit board.
BACKGROUND OF THE | NVENTION Fig 9 shows a conventionalmwmmmmwmmmm | acenent
machi ne generally indicated by reference nuneral 10 f 15

el ect.roni c conponents on a circuit substrate. The conponendsogbacenent

machi ne 10 has a conponent supply I I ng el ectroni c cogponents
12, a placenent head 13 for picki%éESg%gg%g@E%%ts 12 fromthe conponent
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COMPONENT SUPPLY SYSTEM RELLLLGY

5 TECHNICAL FIELD OF THE INVENTION
The present invention relates to a component supply
system for supplying electronic components to a component
placement machine in which electronic components are
mounted on a circuit substrate such as an electronic

10 circuit board.

BACKGROUND OF THE INVENTION
Fig 9 shows a conventional component placement machine
generally indicated by reference numeral 10 for mounting
15 electronic components on a circuit substrate. The
component placement machine 10 has a component supply 11
for supplying electronic components 12, a placement head 13
for picking up components 12 from the component supply 11
and then placing the components 12 onto a circuit substrate
20 14, a transport device 15 for transporting the placement
head 13 from one place to another, a recognition device 16
or a camera for recognizing positions, i.e., horizontal and
angular posifions, of the component 12 held by the
placement head 13, a substrate holder 17 for supplying the

25 circuit substrate 14 into the component placement machine



head 13 from one place to another, a recognition device 16 or a canera for
recogni zi ng positions, i.e., horizontal and angular positions, of the
conponent 12 held by the placenment head 13, a substrate hol der 17 for
supplying the 25 circuit substrate 14 into the conponent placenent nachine
2 10 and then hold it in the machine, and a controller 18 for controlling
overal |l operations of the conponent placenent machine 10. The conponent
supply 11 hol ds one or nore conponent 5 supply cassettes 19. Each
conponent supply cassette 19 supports a conponent supply reel 20 around

which a tapg 4§ re&}e{}gzrgaggtir@nirﬁ ERAMRDER r?ei,Samugdco;[gfoﬁhége’i@nEorhead

13 has a vacuum qui r sucki ng and thereby holding the conponent 12.
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22 so that 1 can r out vertical axis pa -axl's
i ndi cat ed irgérmhgrﬂyﬁng to make an angul ar adjustnment of the conponent
hel d thereé%. q%e ttansport device 15 has an X-axis transport nmechani sm 23

and Y-axis transport 15 nmechani sm 24 f ori zontal nmovement of the
olacemont . head TR SREPERERG (SUREIGt r &t P4y B8 £7JHLtT abE BR SR ch
Suppl 1 Bd | PEIG (PAGEFERE. nEah necaen SHEPATIG: ARLED AT et 10
eleCtrOM(:éﬁb gpggtg %%égghent supply reel 20 around which a tape
carrying electronic components 1is wound. The placement
head 13 has a vacuuh quill 21 for sucking and thereby
holding the component 12. The quill 21 is mechanically
10 connected with an angular control mechanism 22 so that it
can rotate about a vertical axis parallel to 2Z-axis
indicated in the drawing to make an angula; adjustment of
the component held thereon. The transport device 15 has an
X-axis transport mechanism 23 and Y-axis transport
15 mechanism 24 for a horizontal movement of the placement
head 13. The circuit substrate 14 may be a substrate on
which one or more electronic components have already been
mounted before being supplied into the placement machine.
In this instance, additional electronic components 12 may
20 be mounted on that particular circuit substrate. The
recognition device 16 for recognizing the component 12 held
by the quill 21 1is electrically connected to an image
processor 25 where an image picked up by the recognition
device 16 is used for a determination whether the component

25 is properly held on the quill or not.



20 be nmounted on that particular circuit substrate. The recognition device
16 for-recogni zing the conponent 12 held by the quill 21 is electrically
connected to an imge processor 25 where an image picked up by the
recognition device 16 is used for a determ nation whether the conponent

25 is properly held on the quill or not.33 In operation of the conponent

pl acenment nmachine 10 so constructed, the conponents 12 to be nounted are
supplied to a conponent supply station (not shown in the draw ng)-by

means of the conponent supply cassette 19 held by the 5 conponent supply
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adjusts the position of the placenent head 13 that is noving toward the
the component supply, and then the quill 21 mdves down

toward the component 12 and suck it. Then, the quill 21

moves up together with the component 12 held thereto.

Subsequently, the placement head 13 is transported by the

10 transport device 15 to a position opposing the recognition

device 16. The recognition device 16 catches an image of

the component 12 held by the quill 21. The image 1is then

transmitted to the image processor 25. The image processor

25 performs a certain image process to determine possible

15 horizontal and/or angular misalignment of the component 12,

which is then transmitted to the controller 18. Using the

determined misalignment, the controller 18 adjusts the

position of the placement head 13 that is moving toward the

circuit substrate 14, so that the component 12 is correctly

20 | positioﬁed above the circuit substrate 14. The component

12 is then mounted onto the substrate 14 by the downward
movement of the quill 21.

Figs. 10 and 11 show the component supply cassette 19

and the reel 20 attached thereto. As best seen in Fig. 11,

25 a number of components 12 are carried by a component



circuit substrate 14, so that the conponent 12 is correctly 20 positioned
above the circuit substrate 14. The conponent 12 is then nounted onto the
substrate 14 by the downward novenent of the quill 21. Figs. 10 and 11
show t he conmponent supply cassette 19 and the reel 20 attached thereto. As
best seen in Fig. 11, 25 a nunber of copponents 12 are carried by a
conponent 4 carrier 26 in the formof a strip or a tape by having regular
intervals 27 anong each other. Mre specifically, the conponent carrier 26
has a base tape 28 having relatively large thickness. The base tape 28 has

a nunber 5 of_ cavities 29 copcave rtiqns.torned on_on yrf .

t hereof at “E%’émr%ﬁulzgr Tht g\%l ° s?%ot%agtﬁ:&pea ¥ F%@g (S:D iﬁ%gé‘n% a
correspondi ng el ectronic conpgpent 12 is .contained. To prevent.th
component  TEATIAT dFORBrRGLOUE] OoPRe B8R GFAF andfhe bPBERERGSPATEsi on
of dust intg the 10 cavity 29, pne s éf ce of thg base_ _t ape %g iﬁ cqvered
with a thitheopPBpRISRL| nc‘?l‘ﬁ’é“f”f)rn#J f B33t rfp BREECHEAPEhef8t 0R2VIERY
operation of the conponent SUREI 11, a ﬁprtion of the _top tape 30 is
peel ed of f Tohabivwesy y1HEFSr & Eéﬁﬁﬁﬁg t i8¢ &&fsorféaRe pt &k %ssgaPPHPFr
thereby allowing the quill 21 to 15 access the conponent 12 contai ned
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formed therein at regular intervals. _
thereof at the regular intervals 27 so that in each of the

cavities 29 a corresponding electronic component 12 is
contained. To prevent the component 12 from dropping out
of the cavity 29 and/or blocking invasion of dust into the
10 cavity 29, one surface of the base tape 28 is covered with
a thin top tape 30 in the form of a strip attached thereto.
In operation of the component supply 11, a portion of the
top tape 30 is peeled off immediately before reaching the
component pickup station, thereby allowing the quill 21 to
15 access the component 12 contained inside the cavity. The
base tape 28 also has a number of perforations 31 formed
therein at regular intervals.
As shown in Fig. 12, the component supply cassette 19
has a main frame 32 for defining a transport passage 33 of
20 the component carrier, indicated by a dotted line. The
main frame 32 carries a support shaft 34 on which the
component supply reel 20 is detachably mounted, a shutter
mechanism 35 for peeling off the top tape from the base
tape and then exposing the component to the quill at the

25 pickup station for the pickup operation of the component, a



As shown in Fig. 12, the conponent supply cassette 19 has a main franme 32
for defining a transport passage 33 of 20 the conponent carrier, indicated
by a dotted line. The main frame 32 carries a support shaft 34 on which the
conponent supply reel 20 is detachably nmounted, a shutter nmechanism 35 for
peeling off the top tape fromthe base t$pe and then exposing the
conponent to the quill at the 25 pickup station for the pickup operation of
t he conponent, a 5 feed nechanism 36 for feeding the conponent carrier
intermttently, a reel drive nechanism 38 for rotating a w nding reel 37,
and a tape guide nenber .39 f guiding_the. base tape after it has been
separ at ed f?8 thgletrég‘ﬁntlgﬁle. C%s As%%ﬂomﬁe?ﬁlln—'?gs%hf3A-cf§@°§1r%1t14ﬁalﬁﬁe]f he
shutter neg¢hani sm 35 hﬁs a fixed g%{de 40 al on .and3%nq§r whi ch the
component ciPFREMI3§SPEIYr arfspbPEd APE RS BP e 340 s FRhAEPEEr éam

guide plate 41 and a d trea uide plates 42 positioned on upstream
Side and doWABETBENESFde 10 3MEs Foltibe Oyt METHTRAY P Y (R (L B an
arrow 43, along which the ¢conponent carrier is transported, and thereby
def i ni ng anbéﬁénﬂ:ﬁﬁ%ﬂfﬁgﬁéénn%@ﬁe?@%ée@.?ir@é:e%lfa‘? e HP 42P% novabl e
guide plate or a shutter 45 in_ the formof plate is positioned hetween the
upstredm and 15 ASwWnERPWAMigGui BRIPt atléd 4B Gnand2. 14e Fhut tBe Shytter

arranged to nove back and forth in the carrier transportin )
mechanism 35 has a fixed guide 40 along and under which the

component carrier 26 1s transported. The fixed guide 40
has an upstream guide plate 41 and a downstream guide
plates 42 positioned on upstream side and downstream side,
10 respectively, of a direction indicated by an arrow 43,
along which the component carrier 1is transported, and
thereby defining an opening 44 between these two guide
plates 41 and 42. A movable guide plate or a shutter 45 in
the form of plate is positioned between the upstream and
15 downstream guide plates 41 and 42. The shutter 45 is
arranged to move back and forth in the carrier transporting
direction 43 between a first position adjacent to the
upstream guide plate 41 where it opens the component pickup
station 46 for allowing the quill to access the component,
20 and a second position adjacent to the downstream gﬁide
plate 42 where it closes the component pickup station 46,
preventing the quill to access the component. For this
purpose, the shutter 45 is drivingly connected with the
feed mechanism 36, which will be described below. The

25 movable shutter 45 has a slot 70 extending in a transverse



direction 43 between a first position adjacent to the wupstream guide plate
41 where it opens the conponent pickup station 46 for allow ng the quil

to access the conmponent, 20 and a second position adjacent to the
downstream gui de plate 42 where it closes the conponent pickup station 46,
preventing the quill to access the conponent. For this purpose, the
shutter 45 is drivingly connected with the feed nechanism 36, which w |
be descri bed bel ow. The 25 novable shutter 45 has a slot 70 extending in a
transverse 6 direction through which the peeled top tape is pulled out

toward the w ndi re 37. . As.shown_.i n Fi 5 he reel, drj C i sm
38 of the %%ﬁ%%ﬁgﬂ? ghﬁSPﬁhcﬁﬁﬁﬁ éuH%sp%g%ﬁ%pSP %ﬁﬁ% h% %¥§&n Q%V\hich
the winding reel ;37 is suggorted Raé rotation. The shaft 47 is connected
with an opefQtf#bd FRGeri88 8dd 5 wlhdi ng I ever 49. In turn, the operation

| ever 48 is conpected with ope enﬂ of | i nkage 5Q for Vi ng thg s@gtter
45, and the wi ndPiigSPeVEr Y Fidconnectf afefts MG Ve &4 WEh38 Bifasing
spring 51 so that the levers 48 and 49 are biased in a direction indicated
by an arrowtB® EPmRONent gHPRL¥| 6BRFESECAPPECRI BHPPRTTth& GtdnitdgRroand
one-way clutch 53 is disposed between the support shaft 47 and the

mﬁndiné r eeVhB¢hgghen att DiFRAhg3 7 edP SPPPINTRL B rBPhRFOANof (The

| evers 48 and 49 in the cl ockw se direction
shaft 47 1is connected with an operation lever 48 and a

winding lever 49. In turn, the operation lever 48 is
connected with one end of a 1linkage 50 for moving the
shutter 45, and the winding lever 49 is connected at its

10 free end with a biasing spring 51 so that the levers 48 and
49 are biased in a direction indicated by an arrow 52 (i.e.,
counterclockwise direction ‘in the drawing). A one-way
clﬁtch 53 is disposed between the support shaft 47 and the
winding reel 37 so that the winding reel 37 follows

15 rotation of the levers 48 and 49 in the clockwise direction
in the drawing but it does not follow rotation of these
levers in the counterclockwise direction. That is, when
the operation lever 48 is rotated in the <clockwise
direction against the biasing spring 51, the winding reel

20 37 rotates in the same direction for winding a certain
length of the peeled top tape, and when the operation lever
48 1s rotated by the Dbiasing spring 51 in the
counterclockwise direction, the winding reel 37 stays
without any rotation.

25 As shown in Fig. 16, the feed nmchanism 36 of the



in the drawmng but it does not follow rotation of these levers in the
countercl ockwi se direction. That is, when the operation |lever 48 is
rotated in the clockwi se direction against the biasing spring 51, the

wi nding reel 20 37 rotates in the sane direction for winding a certain

| ength of the peeled top tape, and when %he operation lever 48 is rotated
by the biasing spring 51 in the counterclockw se direction, the w nding
reel 37 stays wthout any rotation. 25 As shown in Fig. 16, the feed
mechani sm 36 of the 7 conponent supply cassette for intermttent
transportatlon onent carrier |ncludes a ghgf%ransgﬁg%n Whi ch a

wheel Ievm'?ﬁp?%eQBtéPgB SRR THe Wik e T &k &4E™ o

t he ot her of the |inkage 50 see, Fi 15) 5 u t 0 that
Lhe i meng gt BT B L@Roibrlinnad)ar phars %8 Rbdl wPdsdy =

has an actuator_ 55 or ver defined.therein, mhlcg S mnth g

shutter 45.Wh %%%ct?Y%ﬁl$§ 1§ hEOSALEPLY 35CHASYA sIT 8 ﬂ&g 3§VEET PriedS wi th
a U-shaped cutout 47 with which the actuator 55, 10 engages. Thi,s all ows

t hat rot ati®PNBECERS Rﬁeéhel8@€?r5§HQHﬂEﬁ%P§t%ﬂ%h%@?e? 455€6 fpPe Bk and

forth in the carrier transporting direction 43. For the purpose of

i nternPttenthfeeding BLVPReBase Thdde the fbbakawieeplsBadngodatst AR twhee
59 secured to the
the pivot 54 freely. The wheel lever 53 has an actuator 55

or lever defined therein, which engages with the shutter 45.
Specifically, the shutter 45 has a side plate 56 defined
with a U-shaped cutout 47 with which the actuator 55
10 engages. This allows that rotation of the wheel lever 53
causes the shutter 45 to move back and forth in the carrier
- transporting direction 43.

For the purpose of intermittent feeding of the base
tape, a feed wheel 58 and a ratchet wheel 59 secured to the
15 feed wheel 58 by bolts 60 are supported for rotation about
the shaft 52 through a one-way clutch 61. The one-way
clutch 61 functions so that the feed and ratchet wheels 58
and 59 follow rotation of the wheel lever 53 in the
counterclockwise direction 62 in the drawing but they do
20 not follow the rotation of the wheel 1lever 53 in the
clockwise direction 63. The ratchet wheel 59 is provided

at its periphery with a number of teeth 64.
A ratchet lever 65 is rotatably secured to the wheel
lever 53 and it engages with ratchet teeth 64 of the

25 ratchet wheel 59. A stop lever 66 is rotatably secured to



15 feed wheel 58 by bolts 60 are supported for rotation about the shaft 52
t hrough a one-way clutch 61. The one-way clutch 61 functions so that the
feed and ratchet wheels 58 and 59 follow rotation of the wheel lever 53 in
the counterclockw se direction 62 in the drawing but they do 20 not foll ow
the rotation of the wheel lever 53 in th cl ockwi se direction 63. The
ratchet wheel 59 is provided at its periphery with a nunber of teeth 64. A
ratchet lever 65 is rotatably secured to the wheel Ilever 53 and it engages
with.ratchet teeth 64 of the 25 ratchet wheel 59. A stop lever 66 is

r ot at abl cured to 8 the frane of the.,cassette and it also.engages with
rat chet yti@?hﬁ§f%ﬁ Yhet ?ﬂ?ﬁﬁﬁeﬁﬁie?HQQl 0% °t§ﬁ%%ﬂﬁﬁuw%?%e a?%?%%?on
of the wheels 58 d 59 in the clockwise direction but it all tati

of these wisstl |t e sHie s Cer b Sel diDect 0RS 1R he BRIt 278 O

order to feed the base tape 28 in synchronismwth rotatjon of the, wheel
58, the fe&@LRftdOn o it egesd o 3R Sp%rﬁfbhgf‘iz C@W%th% $ChtOR eet h

67 for engagement with the perforations 31 forned in the _base tape 28. 10
In operati ®8Et t hétoper biPBH | evRbaaBORs (R at 4GS t heheglsckwiBe dFf®ction
in Fig. 15. Upon this rotation, the wnding reel 37 is rotated in the sane
di rectd on seENkierFlogsvies edirsptiape.imt tgﬁe depeing me, WP cOFC& Fength

of feed the base tape 28 in synchronism with rotation of the
wheel 58, the feed wheel 58 is provided at its periphery
with a number of teeth 67 for engagement with the
perforations 31 formed in the base tape 28.

10 In operation, the operation lever 48 is rotated in the
clockwise direction in Fig. 15. Upon this rotation, the
winding reel 37 1is rotated in the same direction and wind
up peeled top tape. At the same time, a certain leﬁgth of
the top tape located near the slot 70 of the shutter is

15 peeled off from the base tape. Rotation of the operation
lever 48 also rotates the wheel lever 53 in the direction
63 shown in Fig. 16, and this causes movement of the
shutter 45 against the component carrier transporting
direction 43. As a result, the component 12 is exposed to

20 the quill 21 at the pickup station 46. With the rotation
of the wheel lever 53 in the direction shown by the arrow
63, the ratchet lever 65 slides over several teeth 64 of
the ratchet wheel 59. Throughout this rotation, the stop
lever 66 continues to engage with one specific tooth 64 of

25 the ratchet wheel 59, so that the ratchet wheel 59 as well



the top tape located near the slot 70 of the shutter is 15 peeled off from
the base tape. Rotation of the operation |ever 48 also rotates the wheel
Fever 53 in the direction 63 shown in Fig. 16, and this causes novenent of
the shutter 45 against the conponent carrier transporting direction 43.
As a result, the conponent 12 is exposed jo 20 the quill 21 at the pickup
station 46. Wth the rotation of the wheel lever 53 in the direction shown
by the arrow 63, the ratchet |ever 65 slides over several teeth 64 of the
rat chet wheel 59 Throughout this rotation, the stop Iever 66 continues to

engage with _on CIfIC to th 64 of 25.the ratchet wheel so that the
ratchet wheéf® gf rg[8}1(§’tt‘3‘<¥(=)3d W&ﬂ 5dQ q:ta‘afy% O t hout rotation.

Then, when the op ratlo Iev 48 is_ r leasciéEr the _lever 4& rot%te hn t he
count er cl ockwi se X ePect ﬁnbst%eOPBFa iR AT oft 8t e’ sPPTRGSSTE aE S hown
in Fig. 15. By 5 this rotation of the operation |ever | i age, 50
rotates the L& 4%v€?t§§e?nlPhéWﬁnﬁﬁébEﬁ%ﬁ%ﬁﬁ%%QSﬁlééEFFGﬁOPn%W

As shown in Fig. 16, with this_ rotation of the wheel |ever 53, the ratchet
lever 65 ehdaGedMdn FIFGe ceft &M% (TIHNBO b BRe SHRWEheD wRESH 38 -10 BYuses
the ratchet wheel 59 as well as the feed wheel 58 to rotate_in the
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the ratchet teeth 64 so as to
rotates the wheel lever 53 in the counterclockwise

direction in Fig. 16. As shown in Fig. 16, with this
rotation of the wheel lever 53, the ratchet 1lever 65
engaged with a certain tooth 64 of the ratchet wheel 59

10 causes the ratchet wheel 59 as well as the feed wheel 58 to
rotate in the counterclockwise direction. At this moment,
the stop lever 66 slides over the ratchet teeth 64 so as to
allow rotation of the ratchet wheel 59 relative to the stop
lever 66. Also, by rotation of the actuator 55, the

15 shutter is moved in the direction shown by the arrow 43 to
close the component pickup station 46.

With the rotation of the feed wheel 58 in the
counﬁerclockwise direction, the base tape 28 is forwarded
by a certain distance in the direction 43 due to engagement

20 of its perforations 31 with the tooth 67. This causes the
subsequent cavity 29 and the component 12 contained therein
to be moved to the component pickup station 46. By
repetition of the above~described operations, the
components 12 carried by the component carrier 26 are

25 picked up by the quill 21 one after another intermittently,



allow rotation of the ratchet wheel 59 relative to the stop |ever 66.

Al so, by rotation of the actuator 55, the 15 shutter is noved in the
direction shown by the arrow 43 to close the conponent pickup station 46.
Wth the rotation of the feed wheel 58 in the counterclockw se direction,
the base tape 28 is forwarded by a certf\gn di stance in the direction 43
due to engagenent 20 of its perforations™31 with the tooth 67. This causes
the subsequent cavity 29 and the conponent 12 contained therein to be
noved to the conponent pickup station 46. By repetition of the
above-descri bed operations, the._  conponents 12 carried by the conmponent
carrier 262&% BELMANFSh B Tie GETH 2SR Sy anot her ™
intermttently, 10 and the unted on the circuit substrate. The size of
el ectroni ¢ conpdiéntssa&, ieggeoovcl’h’p%sc%?po%‘?fhrp%n%ﬁpjc’a‘?‘?i st3BFPeTin a
wi de range. For exanple, a relatjvely small conmponent has a size of 1.0nm
x 0.5nmm x FAOPRRAYT Qﬂﬁﬁ%?ﬁ%ﬂﬁﬁ&l%ﬁ3¥ﬂ1i yidpmraagifer alilr FRMPLonponent
is contained inside the cavity of the conponent carrier in a nost stable
condi tion, 4elativglivh $9_LhaFerProsgifadt s akesivsr tafcal t Ymmart HORFHY ¥n
case of a particularly small and |ightweight conponent, it is likely 10 to
bouncé up #hdmat ogiid ¢VER d& -G céviqgﬁ%ca‘us@-%ffm-vi bEgnesad 1ran8afht ed

not only fromdriving nechani sm
component 1s contained inside the cavity of the component

carrier in a most stable condition, i.e., with its major
surface faces vertically. Although, in <case of a
particularly small and lightweight component, it is likely
10 to bounce up and around inside the cavity Dbecause of
vibrations transmitted not only from driving mechanism
included in the component supply cassette itself but also
from others included in devices located nearby.
Therefore, after the top tape is peeled off from the
15 base tape, if nothing exists in place of the top tape, it
may happen that the component takes an upright position
with its major surface faces horizontally. This 1is so
problematic because the component in such an upright
position prevents its correct mounting onto the circuit
20 substrate as well as.its vacuum sucking by the quill.
In order to solve this ©problem, a variety of
techniques related to the mechanisms to be employed around
the component pickup station have been developed. In one

example, as shown in Figs. 13A to 13C, upper side guide

25 member of the component supply cassette is separated into



i ncluded in the conponent supply cassette itself but also fromothers

i ncluded in devices |ocated nearby. Therefore, after the top tape is peeled
off fromthe 15 base tape, if nothing exists in place of the top tape, it
may happen that the conponent takes an upright position wth its ngjor

surface faces horizontally. This is so obl emati c because the conponent
in such an upright position prevents itS correct nmounting onto the circuit
20 substrate as well as its vacuum sucking by the quill. In order to solve

this.problem a variety of techniques related to the nmechanisnms to be
enpl oyed around the co nent , pi ckup station_have_ be devel oped. _ln_one
exanpl e, as"&ho@t Fpggge%ALlfo rg% 4L?gper EFae %ﬁ?€€e§5 %enﬂ‘esr 5¥1ephe
conponent supply.cassette is separated intp 11t gyi,de plajes 41 and 42.
The shutterp‘%yﬁ%ecflhké%tw?ﬁ%vfcg@ eb&%&“%‘ﬁ%sgl?%sggildéa a% ssﬁltgﬁ‘ 42
so that the shutter 45 may nove between the first EositLon ad'acent to
the upstrediuitE At MY JAVE HREEERBRdTRBsFLFEn P8SAHAPeACEIRG P e
downstream gui de plate 42. Wth this arrangenent, as shown in Fig" 13A,
when the st EBR AWSEIQAN t GEIEPr LR flon, 2Hhe BRecIPOMT POSAESRENt
(not shown in the drawing) is exposed between_the shutter 45 and the
downst¥ eamafii arept ate Wre doerebyeinegubieorpdhent?may be picked up by the

quill. After the pickup _ _
With this arrangement, as shown in Fig. 13A, when the

shutter 45 takes +the first position, the electronic
component (not shown in the drawing) is exposed between the
shutter 45 and the downstream guide plate 42, thereby the
10 component may be picked up by the quill. After the pickup
operation of the component, as shown in Figs. 13B, the
shutter 45 moves to the second position adjacent to the
downstream guide plate 42. At the same time, the component
carrier 26 1is forwarded by a predetermined distance, so
15 that the subsequent component 12 is +transported to the
pickup station 46. At this moment, as can be seen from the
drawing, the component to be picked up is still covered by
the shutter 45. This prevents the component from taking
the upright position. Next, as shown in Fig. 13C, the
20 shutter 45 moves backward to the first position adjacent to
the upstream guide plate 41. This allows the component 12

to be picked up by the quill.
During such an operation, as shown in Figs. 14A to 14D,
the top tape 30 is peeled off from the base tape 28 at the

25 movement of the shutter 45 from the second position to the



operation of the conponent, as shown in Figs. 13B, the shutter 45 noves to
the second position adjacent to the downstream guide plate 42. At the sane
fime, the conponent <carrier 26 is forwarded by a predeterm ned distance,
so 15 that the subsequent conponent 12 is transported to the pickup
station 46. At this nonent, as can be segqy fromthe draw ng, the conponent
to be picked up is still covered by the shutter 45. This prevents the
conponent fromtaking the upright position. Next, as shown in Fig. 13C,

t he. .20 shutter 45 nmoves backward to the first position adjacent to the

he qui 11 By ho RebdFian opl, it SR oRVE nee 40aPReR IR o)

the quill. an opera I'gs

Shutter 45 w‘?fri Fife tetbnd LQ@t ﬁa%%gt?ﬁégi%hf?e pis.”‘%*’le "k&eRfoni sm
backuard | TVEHRAREofE (HRS SRUPERPF 485 UREGVRFFAGS: AGobaee™ ifstg%i AR i
causes { he CorpoREntoT95 630 BERESoHD Cnd e RARRI FRT RO hE BHOPERLREO
Eventual ly, this may cause  difficulties in the subsequent vacuuntsu%ﬁtng

oper at P on b?leﬁElaHFtIWhFﬁhaﬁéPﬁﬁénthﬁqﬁﬁﬁgﬂqﬁp?cﬁ the PQuBcEt up @

relatively . '
around inside the cavity 29. Eventually, this may cause

difficulties in the subsequent vacuum sucking operation by
the quill.

In addition, especially for the case of a relatively

10 vulnerable Dbase tape, e.g., the base tape for chip
components having a size of 0.6émm x 0.3mm (so called 0603
chips), as shown in Fig. 14D, the movement ef the shutter
45 from its first position to the second position may drag
the revealed part of such base tape 28 and nip it with the

15 second guide plate 42, which results 1in the transport
defect of the component carrier 26.

Besides, a variety of research studies revealed that
deformation of a portion of the base tape adjacent to the
downstream guide plate where the base tape is disengaged

20 from the feed wheel transmits vibration to the component in
the pickup station. More specifically, as shown in Fig. 17,
in the conventional <component supply cassette, the
downstream guide plate 42 is designed to provide a minimum
frictional force to the disengaging base tape 28. Also, a

25 third guide plate 71 is positioned on the downward side of



10 vul nerabl e base tape, e.g., the base tape for chip conponents having a
size of 0.6m x 0.3mm (so called 0603 chips) , as shown in Fig. 14D, the
novenent of the shutter 45 fromits first position to the second position
may drag the reveal ed part of such base tape 28 and nip it with the 15
second guide plate 42, which results in the transport defect of the
conponent carrier 26. Besides, a variety of research studies reveal ed that
deformati on of a portion of the base tape adjacent to the downstream guide
pl ate where the base tape is disengaged 20 fromthe feed wheel transmts

vibration to the conponent in . th i ck tation. re eci f,i call S
shown in Fi §h€19OWNSETERR &&%ﬂ%ﬂﬁiﬁ%ﬁ %%n%% AT EGhpT %§§SQEP§PQ%@§éi
downst ream gui de pl ate 45 is designed to pro i%e a mnimym frictional
force to thB2BPsERBEgFAgInYEardpeC2ghak & dgtsnesha, Fedaitdy edivat@ e i s
positioned on the downward side of 13 the downstream quide plate 42 for

di recting t ABa8Psdrgatedh 5§§89F5p§°2§jﬁbmﬁ%%?dWQSeﬂh%@-it 5@??né§@§es
relatively large space 72 with respect to the feed wheel 58. This causes
the di senga§B@ basscrgpeeds Pyser A i #8a §PrebF#BAL5 Shbst aftiirgqtion
parallel to the tangential |line of the wheel ©58. However, the disengaged
and cuPved supetagténdédir geslleilbri i 6 viRr¥er Ela hehivpafdnitheedhe®t he

ot her portion of the base tape 28 |located in the pickup station, causing
t he 58. However, the disengaged and curved tape 28 encourages

vibration which is then transmitted to the other portion of
the base tape 28 located in the pickup station, causing the
component to bounce up and take an upright position inside

10 the cavity.
Also, another technique has been disclosed in Japanese
patent publication 9-186487 (A) for preventing the bouncing
of the component. Specifically, as shown in Fig. 18, a
permanent magnet 75 is disposed under the tape transport
15 passage in a region of the tape peeling station and the
component pickup station. The permanent magnet 75 attracts
the components positioned in this area, where the top tape
for covering such components has been peeled off, so as to
retain these components in their proper position inside the
20 corresponding.cavities. This arrangement may effectively
prevent the component from bouncing up or dropping out of
the cavity caused by vibrations as well as an electrostatic
force generated as a result of peeling off of the top tape.
In the meantime, electronic components to be mounted

25 on the circuit substrate typically use magnetic materials



conponent to bounce up and take an upright position inside 10 the cavity.
Al so, another techni que has been disclosed in Japanese patent publication
9- 186487 (A) for preventing the bouncing of the conponent. Specifically,
as shown in Fig. 18, a permanent nagnet 75 is disposed under the tape
transport 15 passage in a region of the i ape peeling station and the
conponent pickup station. The pernmanent hagnet 75 attracts the conponents
positioned in this area, where the top tape for covering such conponents
has been peeled off, so as to retain these conponents in their proper

position inside.the 2Q cqrresponding,cavi,ties. Thi.s arrangenent na

ef fecti vel yOXpr&\fart etqf‘?é:c%cr&?%pc?neﬁfh madﬁf‘n?irheg eulpe%rrodwb p??{&p%rlﬂ%/n%? t he
cavity caused by vibratiops as well as an electrostat,i forc enerat ed as
a result oﬁﬁxﬁﬁiqﬁFEﬁqt%él?%et?%pm?ﬁﬁﬁg'ln PW@VﬁEanﬁﬁ;Eh%ﬂ%ikékﬁ es
conponents to be nmounted 25 on the circuif substrate typic%g{y use
magnet i c nEEEr iRAated Yhbh Rl a3t ¥Rt r SBeSReWAPBRORERES HHTE I ¢t rthi
conponents to be attracted by the magnet. However, if the electrodes are
pl ated witiVerl | g8add 8izehe Efmpdiieietisefrrce i AtErag&indsnalFlisi e,
the magnetic force attracting such a 5 conponent is considerably weak. Even
such $mal | compeaRart sis qravievdaralngy st kat t FHQR S USP eHtihti SRIMRPREMEGnet i ¢

field of the magnet as nuch as, for exanple, 100 Gausses or above,
however, may be attracted by enhancing the magnetic field

of the magnet as much as, for example, 100 Gausses or above.
In order to facilitate pickup operation by the quill
21 even with the existence of such magnetic attraction
10 force, a thrust pin 76 may be disposed under the pickup
station 46 as indicated by the dotted line in the drawing.
The thrust pin 76 1s mechanically connected with the
operation lever 48 so that, when the lever 48 is rotated in
the clockwise direction in the drawing, the thrust pin is
15 driven to move upward. As shown in Fig. 19, in order to
allow the thrust pin 76 to contact a bottom surface of the
component 12 and lift it up, there is formed a through-hole

77 in a corresponding portion of the magnet 75.
Although the thrust pin 76 effectively helps the
20 | vacuum quill 21 for picking up the component 12, this
arrangement tends to increase the vacuum force F2 (see Fig.
20) needed for the quill 21 to pick up the component 12.
This means that an excessive attraction force Fl (see Fig.
20) by the magnet 75 will make it difficult for the vacuum

25 quill 21 to pick up the component 12, which in turn limits



In order to facilitate pickup operation by the quill 21 even with the

exi stence of such magnetic attraction 10 force, a thrust pin 76 may be

di sposed under the pickup station 46 as indicated by the dotted line in the
drawing. The thrust pin 76 is mechanically connected with the operation
Lever 48 so that, when the lever 48 is raé@ted in the clockw se direction
in the drawing, the thrust pinis 15 driven to nove upward. As shown in
Fig. 19, in order to allowthe thrust pin 76 to contact a bottom surface
of the ~conponent 12 and |ift it up, there is formed a through-hole 77 in

211 oct | vol yohE! BECFABEISD §REGAMAduIAe SEFR® pf Tk tn%fat " hEe ﬁ'ﬁ%&%

this arrangenent tends to increase the yacuum forg see Flg
needed for Fhelquppreszted Grangdh tie Ebﬁ%%ﬂeﬁ?afion MHeaf uFﬁaFnan
excessive attraction force F1 (see Fig 20) by the magnet 75 wi | it

difficult f@@V?ﬁéevéé@@ﬁFZanMqﬁl?ZPW%9QM§ﬂ@lﬁPWHRP%RﬁW%%eﬁ?l?zbﬁmﬁnﬂ1|n
turn limts 15 the attraction force by the magnet 75. Al so, the magnetic
field generavédlafbuhl Ph@rﬁpéku5°§9a¥ﬂeﬁ-46 may cause an adverse affect
on positioning the conponent 12 held by the quill 21 in a proper
conditPon. 5 I'n dddidddiiodue due bBRNBPHBCAHNTt 19 daﬁboﬁ@ﬁPOFﬁ§Edénaﬂﬁ@

cavity may dislocate a contact position between the
the cavity may dislocate a contact position between the

component and the thrust pin. 1In this instance, the larger
component may be held properly by the quill in a correct
position, whereas the smaller component may be held by the

10 quill in an incorrect position.

SUMMARY OF THE INVENTION
| The present invention 1s developed to solve the above
mentioned drawbacks that conventional component placement
15 machine involves.

Specifically, one aspect of the present invention is
related to an apparatus for supplying a component carrier
in the form of a tape, said component carrier has a number
of cavities formed on one surface thereof for containing

20 components, comprising:

a pair of spaced first and second guide plates along
which said one surface of said component carrier is guided;

a movable guide plate disposed between said first and
second guide plates so that it can move back and forth

25 between a first position which is adjacent to said first



conponent and the thrust pin. In this instance, the |larger conponent may
be held properly by the quill in a correct position, whereas the snmaller
conponent may be held by the 10 quill in an incorrect position. SUMVARY OF
THE |1 NVENTI ON The present invention is devel oped to solve the above

menti oned drawbacks that conventional component placenent 15 nachine

i nvol ves. Specifically, one aspect of thé present inventionis related to
an apparatus for supplying a conponent carrier in the formof a tape, said
conpoenent carrier has a nunber of cavities forned on one surface thereof

; taiming. 20 . ave e o .
second gui A B BEEFoRs GarHiE s Cohendhy abEeBhe MR ok e, i or
[ i ded; bl id | at e di d. bet id.fi d d
gui de. pl at G50 RAFDT R Bt ta et TorTheo0s Bet dechtacfr rafd 2

iti whi ch i dj t ot jdfirst, .16 gquid | ate, to defi .
Component  FIEFRRS s PASGr et RBBRM < d SHTEERE ghf des Pkt E5RE L aPHig8cond
guide plate, and a second position which is adjacent to said second guide

pl ate; and B-a ex@®hsion formed integrally with one of said novable guide

pl ate and said second guide plate, said, ) )
5 an extension formed integrally with one of said

movable guide plate and said second guide plate, said
extension extending between said movable guide plate and
said second guide plate along at least one longitudinal
edge of said component carrier and opposing to said one

10 surface of said component carrier when said movable guide
plate takes said first position.

Another aspect of the present invention 1is related to
an apparatus for supplying a component carrier in the form
of a tape, salid component carrier having a base tape in

15 which a number of cavities are formed on one surface
thereof for containing components and a top tape attached
on said one surface of said base tape, wherein a certain
length of said top tape is intermittently peeled off from
said base tape so that one of said components is exposed at

20 a pickup station where a pickup member reaches and picks up
sald exposed component, comprising:

a passage along which said component carrier is
transported;

an electromagnetic device provided in said pickup

25 station and adjacent to said base tape but away from said



ext ensi on extendi ng between said novabl e gui de plate and said second guide
pl ate along at | east one |ongitudinal edge of said conponent carrier and
opposing to said one 10 surface of said conmponent carrier when said novabl e
guide plate takes said first position. Another aspect of the present
invention is related to an apparatus fOﬁ supplying a conponent carrier in
the form of a tape, said conponent carritér havi ng a base tape in 15 which
a nunber of cavities are formed on one surface thereof for containing
conponents and a top tape attached on said one surface of said base tape,
wherein a certain length of said top tape is intermttently peeled off
from said t¥RRedRHe so that one of said conponents is exposed at 20 a
pi ckup station where a pickup nmenber reaches, and gic S u sai d exposed
conmponent, conprd si$RPLEP RS ageP Al o WhPthik4i d %bﬁpoﬁ RETEAPAPBRYES
transported, an el ectromagnetic device provided in said picku 25 station
and adj acerget¥rgain B t ApBapReraveltr éﬁllélaiehlelcft’f‘?ﬂﬁpqré%ﬁfc a9€¥Acrol | er
for controlling said electromagnetic device in _such a manner that said
el ect r onagreay ca dexd e andiyhad dr3gid apemponentaid eefpbhent 1ngigssiseien
inside said 5 cavity.

5 cavity.

Yet another aspect of the present invention is related
to an apparatus for supplying a component carrier in the
form of a tape, sald component carrier having a base tape
in which a number of cavities are formed on one surface

10 thereof for containing components and a top tape attached
on said one surface of said base tape, wherein a certain
length of said top tape is intermittently peeled off from
said base tape at a peeling station, comprising:

a passage along which said component carrier is

15 transported;

an electromagnetic device provided in said peeling
station and adjacent to said base tape but away from said
top tape;

a controller for controlling said electromagnetic

20 device in such a manner that said electromagnetic device
may attract and hold said component in position inside said
cavity.

Yet another aspect of the present invention is related
to an apparatus for supplying a component carrier in the

25 form of a tape, said component carrier having a base tape



Yet anot her aspect of the present invention is related to an apparatus for
supplying a conponent carrier in the formof a tape, said conponent
carrier having a base tape in which a nunber of cavities are formed on one
surface 10 thereof for containing conponents and a top tape attached on
said one surface of said base tape, mherﬁéh a certain length of said top
tape is intermttently peeled off from id base tape at a peeling
station, conprising: a passage al ong which said conponent carrier is 15
transported; an el ectromagnetic device provided in said peeling station
and adj acent to said base tape but away fromsaid_ top tape;, a controller
for controlfi Meh dael%ﬁqedﬁaﬁgeﬁaé’l%sde?ﬁ%efioﬁ"?ﬁlcho% H'Eﬁnesl‘u’f%%?esai d
el ectromagnetic device may attract and hold said conponent in position
i nsi de sai ¢Fhega@ift \EOTYefOR Rt FERY aSPERPIER LEhE 1S eR e HPPi i ﬁt?%h?glated
to an apparatus for supplying a conponent carrier in the 25 formof a
tape, sai dOoSorp¥en®neatiréACRaiingSalfabsseapedR® | KRGRPLR & ntfbe?ibf
cavities are formed on one surface thereof for containing conponents and a
top tape atiteametdd oforsaid dtenetanef dée RFFeked dobhséreBps2ighdrais B@Rertain
|l ength of said top tape is peeled off fromsaid base tape

5 at a peeling station to expose one of sald components and

then said exposed component is picked up from said cavity
at a pickup station, comprising:

a passage along which said component carrier 1is
transported;

10 a first electromagnetic device provided in said pickup
station for attracting said component in position within
said cavity;

a second electromagnetic device provided in said
peeling station for attracting said component in position

15 within said cavity;

a controller for controlling said first and second
electromagnetic devices in such a manner that said first
electromagnetic device 1is turned off before a pickup
operation of said component and turned on after said pickup

20 operation, and that said second electromagnetic device is
turned on before a peeling operation of said top tape and
turned off after said peeling operation.

Another aspect of the present invention is related to
a method for supplying a component carrier in the form of a

25 tape, said component carrier having a base tape in which a



5 at a peeling station to expose one of said conponents and then said
exposed conponent is picked up fromsaid cavity at a pickup station,
conprising: a passage al ong which said conmponent carrier is transported,
10 a first electromagnetic device provided in said pickup station for
attracting said conponent in position within said cavity; a second

el ectromagnetic device provided in said lBeeling station for attracting
said conponent in position 15 within said cavity; a controller for
controlling said first and second electromagnetic devices in such a manner
that said first electromagnetic device is turned off before a pickup
operation ofustzéd obfnpavéritiesndaxer Aedmed #m e@n%alsﬂlréla@@uptwmr@ron
and that said second el ectromagnetic device is turned on before a peeling
operation ofostaihimp tappoanadtst anded ofdp atepe sait@ached iary dpbd abnen.
Anot her aspect of the present invention is related to a nethod for

suppl yi ng aswofponent saidilbaséntape, fohereinaa 28rtape, lengtihcofiperadt
carrier having a base tape in which a 19 nunber of cavities are forned on
one surfacetéperapk fir peehédi nifify Tomporentls kaak atapp kapea apeadhed on

said one surface of said base tape, wherein a certain |length of said
5 station to expose one of said component which is then
picked up from said cavity at a pickup station, comprising
steps of:

providing a passage along which said component carrier
is transported;

10 providing an electromagnetic device in said pickup
station for attracting said component in position within
said cavity;

controlling said electromagnetic device in such a
manner that said electromagnetic device is turned into off

15 status before a pickup operation of said component and
turned into on status after said pickup operation.

Still another aspect of the present invention 1is
related to a method for supplying a component carrier in
the form of a tape, said component carrier having a base

20 tape in which a number of cavities are. formed on one
surface thereof for containing components and a top tape
attached on said one surface of said base tape, wherein a
certain length of said top tape is peeled off form said
base tape at a peeling station to expose one of said

25 components, comprising steps of:



top tape is peeled off fromsaid base tape at a peeling 5 station to expose
one of said conponent which is then picked up fromsaid cavity at a pickup
Station, conprising steps of: providing a passage al ong which said
conponent carrier is transported; 10 providing an el ectronagneti c device
in said pickup station for attracting said conponent in position within
said cavity; controlling said el ectroma ®tic device in such a manner that
said el ectromagnetic device is turned into off 15 status before a pickup
operation of said conponent and turned into on status after said pickup
operation. Still another aspect of the present inventionis related to a
met hod for supplPyoYg dd NGofp ISHEICarriodyd Whiathes Figt FBIPA P2 Bt ¥F
conponent carrier having a base 20 tape in which a nunber of cavities are
formed on dse tramsibgerdedier eof for containing conponents and a top tape

attached on said one surface of said base tape, wherein a certain |ength
of said toproapeling peeledgcdirorfagmatsddl dlewae imprmid Repely nytatdenon to
expose one of said 25 conponents, conprising steps of: 20 providing a
passage al dieg whitdlrasdiidgcompddentovpenest EB tpadtpbphedylithin  said
5 cavity;

controlling said electromagnetic device in such a manner

that said electromagnetic device is turned into on status

before a peeling operation of said top tape and turned into

off status after said peeling operation.

10 Still another aspect of the present invention 1is
related to a method for supplying a component carrier in
the form of a tape, said component carrier having a base
tape in which a number of cavifies are formed on one
surface thereof for containing components and a top tape

15 attached on said one surface of said base tape, wherein a
certain 1length of said top tape is peeled off from said
base tape at a peeling station to expose one of said
components and then said exposed component is picked up
from said cavity at a pickup station, comprising steps of:

20 providing a passage along which said compoﬁent carrier
is transported;

providing a first electromagnetic device in said
pickup station for attracting said component in position

within said cavity;

25 providing a second electromagnetic device in said



provi ding an el ectronmagnetic device in said peeling station for attracting
sai d conponent in position within said 5 cavity; controlling said

el ectromagnetic device in such a manner that said el ectromagnetic device
is turned into on status before a peeling operation of said top tape and
turned into off status after said peeling operation. 10 Still another
aspect of the present inventionis related to a nmethod for supplying a
conponent carrier in the formof a tape, said conponent carrier having a

base. tape in which a nunber of cavities are fornmed on one surface thereof
for containj

: QQlfﬁﬂpg@ﬁ@Héna%%fiéE%&ééan&5s%&h?%m%$de§@J9n0@%s§%ﬁ%%Pe of
sai d base tape, e

rern a certain length“of said top tape is peeled off

fromsaid Qagﬁiﬁagg.gtcgvpg Ling station to expose one of said conponents
and then sald exposeﬁ conponeht is picked up fromsaid cavity at a pickup

staion, cOMPrisSLOgeSLERTAT  o200Pr BYLdinaaAaPassaghacl MG BRIl |

conponent carrier i ranspor providin irst el ectromagn
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of said component and turned into on status after said

pickup operation, and that said second electromagnetic

device is turned into on status before a peeling operation

of said top tape and turned into off status after said
10 peeling operation.

Yet another aspect of the present invention is related
to an apparatus for supplying a component carrier in the
form of a tape, said component carrier having a base tape
in which a number of cavities are formed on one surface

15 thereof for containing components and a top tape attached
on said one surface of said base tape, wherein a certain
length of said top tape is peeled off from said base tape
at a peeling station to expose one of said components and
then said exposed component is picked up from said cavity

20 -at a pickup station, said base tape further including a
number of perforations formed therein at regular intervals,
comprising:

a rotatable wheel having a number of teeth formed
around a periphery thereof for engagement with said

25 perforations in said pickup station so as to transport said



within said cavity; controlling said first and second el ectronmagnetic
devices in such a manner that said first electromagnetic 5 device is
Yurned into off status before a pickup operation of said conponent and
turned into on status after said pickup operation, and that said second

el ectromagnetic device is turned into opy,status before a peeling operation
of said top tape and turned into off status after said 10 peeling
operation. Yet another aspect of the present invention is related to an
apparatus for supplying a conponent carrier in the formof a tape, said

conponent arsrei e{%pheavét{}%ufq]rparsoerféfipo 4 Wi ehpppunber of cavities are
5u 0

formed on ace ereo " containi ng conponents and a top tape
attached on said one surface of said base tape ﬁpgre' a taj ngt h
of said top tapea i §Lblecgef edneoel?elfr r%ésjvaji%cgasae :taacpe at{:g pse%fgéngﬁgglé{"?on to
expose one of said cqmponents and then said_exposed conmpaonent is picked up
fromsaid AP0 % Ta p?%ﬁﬂﬁl%?atiso%l,ésaiecilgggseétletna engﬁrtfﬂﬁéern i ngfﬁéi ng a
nunber of perforations fonged therein at r%gular intervals, conprising: a
rot at abl e ORERANY LMY 0Fe Tt 1 Drned around a periphery ther eof

for engagement wiih said. 25.penforalions i saldhR SR LAl OB 59,98 (0

periphery of said wheel and in a region where a portion of
said base tape is about to disengage from said teeth, said
support guide member being configured to increase a length
of engaged portion formed by said perforations and said

10 base tape.

BRIEF EXPLANATION OF DRAWINGS

Figs. 1A-1C show fragmental plan views of an apparatus

for supplying a component carrier according to the first
15 embodiment of the present invention,

Fig. 2 shows a wvariation of the apparatus for
supplying a component carrier shown in Figs. 1A-1C,

Figs 3A-3D show fragmental plan views of an apparatus
for supplying a component carrier according to the second’

20 embodimeﬁt of the present invention,

Figs 4A-4C show a timing chart for an operation of the
apparatus for supplying a component carrier shown in Figs.
3A-3D,

Figs 5A-5D show a variation of the apparatus for

25 supplying a component carrier shown in Figs. 3A-3D,



base tape through rotation of said wheel; a guide nenber provided adjacent
to said pickup station for ensuring said engagenent between said
perforations and said teeth; and 5 an support guide nenber provided

adj acent to said periphery of said wheel and in a region where a portion
of said base tape is about to disengage,fromsaid teeth, said support
gui de nenber being configured to increase a |length of engaged portion
formed by said perforations and said 10 base tape. BRI EF EXPLANATI ON OF
DRAW NGS Figs. 1A-1C show fragnmental plan views of an apparatus for

suppl yi ng a companent. carrier accordi the tir j t t he
present invent {T%r'},gsFiGé\. aer?r Shists agiovtg}eir}gt\%agrnlatﬁ%%eégp%%(?a %@g)géﬁgsﬁg%l yi ng
a conponent carri.er shown in Figs. 1A-1C .Figs 3A- shoyy, f mental plan
views of arfUiipardtdd FoP 1ﬁgﬁahrg]r]aercosrlr%)oo"%lenltn c%%sl 'erg\%cﬁc]g?di ng topt he
second 20 enbodinment_of the present inve tiqn, Fi gs 4A- AC show a_tim ng
chart for an opérigioh 8F°tRe @ abbaFAPs? oF’§ﬁbﬁY€?%g°§ 6thgﬁgﬁfatgﬁrier
shown in Figs. 3A-3D, Figs 5A-5D show a variation q%%ﬁhe appq{at%ﬁ.fgr 25
suppl yi ng £0onPeRRRY 1REr B eFOMPRRPN F nCREGICTI/AYIRTSPY o the tThir

5 embodiment of the present invention,
Fig. 8 shows a cross sectional view at VIII-VIII line
in Fig. 7,
Fig. 9 shows a perspective view of a component
placement machine,
10 Fig. 10 shows a perspective view of a component supply
cassette,
Fig. 11 shows a perspective view of a reel and. a
component carrier tape wound around the reel,
Fig. 12 shows a side view of a component supply
15 cassette,
Fig. 13A-13C show fragmental plan views of a component
supply cassette illustrating its motion sequence,
Fig. 14A-14D shows motion sequence of the component
supply cassette, similar to Fig. 13A-13C,
20 Fig. 15 shows an elevational side view of a portion of
a component supply cassette,
Fig. 16 shows an elevational side view of the other
portion of the component supply cassette,
Fig. 17 shows a fragmental enlarged side view of the

25 component supply cassette,



Fi gs 6A-6D show anot her variation of the apparatus for supplying a
conponent carrier shown in Figs. 3A-3D, Fig. 7 shows a fragnental plan view
‘of an apparatus for supplying a conponent carrier according to the third

5 enbodi nent of the present invention, Fig. 8 shows a cross sectional view
at VIII-VIIl lTine in Fig. 7, Fig. 9 showg a perspective view of a
conponent placenent machine, 10 Fig. 10 shows a perspective view of a
conponent supply cassette, Fig. 11 shows a perspective view of a reel and
a conponent carrier tape wound around the reel, Fig. 12 shows a side view

of & component suppl o 18, 6ASSEH 1 iy L3 LG Shoe{ ragrentale alan i ews

of a conmponent ssette | ustrating 1TSS notl on sequence,

14A- 14D shows not Lon sequence, of th? congonggg supply cassette, simlar to
Fig. 13A- 138/PO°PEi . C9BPLRHE ARPRIEVETTBRAFCSi de view of a portion of a

conponent supply_cassette, Fig. 16 shows an gl evatignal side view of the
other portion &lghe‘iéorﬁb"ﬁé%tasﬁﬁﬁsf csaes%%ﬁré?fﬁvé.ewlf hdwS TR Eiitent al

enl arged side view of the 25 conponent supply cassette,
g supply cassette %avgngpa tﬂrusthiX, ané

5 Fig. 20 shows a cross sectional side view of a

component supply cassette having a permanent magnet.

PREFERRED EMBODIMENTS
Preferred embodiments of the present invention will be
10 described hereinafter by referring to appended drawings.
Throughout the drawings, like elements bear like reference
numerals.
(First Embodiment)
Fig. 1lA-1C show a portion of an apparatus for
15 supplying a component carrier 101 used for a component
placement machine, illustrating a structure in the area
including a pickup station. Referring to these drawings,
the apparatus 101 of the present invention includes a
passage 103 for component supply tape or a component
20 carrier in a similar manner as the conventional component
supply cassette described above. The passage 103 is formed
between a lower side guide (not shown in the drawing) and
an upper side guide 104. so that the component carrier 102
is transported intermittently toward a direction shown by

25 an arrow 105 while it is guided between both of these lower



24 Fig. 18 shows an el evational side view of a different type of a
conponent supply cassette, Fig. 19 shows a cross sectional view of a
‘conponent supply cassette having a thrust pin, and 5 Fig. 20 shows a cross
sectional side view of a conponent supply cassette having a pernmanent
magnet . PREFERRED EMBODI MENTS Preferred ?gbodinents of the present
invention will be 10 described hereinaffer by referring to appended

drawi ngs. Throughout the drawings, |ike elenments bear |ike reference
nunerals. (First Enbodinent) Fig. 1A-1C show a portion of an apparatus for

15 supplying, a coqgonent carrier 101 used for a conponent placenent
machi ne, i 9488 r3f% MPRESLTIRE FE 5 the area including a pickup station.

Referring to these drawi ngs, the apparatyus 1Q1 of the present invention

i ncl udes a pass%b%hQEﬁbf6¥“boﬁ58ﬂ8nﬂ‘§uﬁ§@y Bﬁglag'a'gﬁﬁp MFE 26188 ri er
in a simlar manner as the conventional conponent = supply cassette

descri bed abdlde Tife PESYEEE 103 i1 ofmele pet wddi a P e SHRPAY (not
shown in the drawing) and an upper side guide 104. so that the conponent
carrier l10xas$settanspdiftedipPpeer filfeerfuifde ot d IRHYSS i D $RSWE B 25

an arrow 105 while it is guided between both of these |ower ,
5 guide plate 106 and a downstream guide plate 107, or fixed

plates, both of which are disposed at upstream and

downstream sides, respectively, of the component carrier

£ransport direction shown by the arfow 105, by having a

space or an opening 108 between them. At the location of

10 the opening 108, a movable guide plate, or a shutter 109 is

provided, which has a slot 110 oriented orthogonal to the

carrier transport direction shown by the arrow 105. The

movable guide plate 109 is 1linked to a shutter driving

mechanism (not shown in the drawing) so as to be moved back

15 and forth along a direction shown by the arrow 105. Namely,

the movable guide plate 109 can move back and forth between

the first position close to the upstream guide plate 106

where component pickup station 111 is formed between the

movable guide plate 109 and the downstream guide plate 107

20 as shown in Fig. 1A, and the second position cloée to the

downstream guide plate 107 where an opening is formed

between the movable guide plate 109 and the upstream guide
plate 106.

The movable guide plate 109 has an arm, or a extension

25 112,. which is integrally formed with the movable guide



25 side and upper side guides. Al though not shown in the drawi ng, the | ower
side guide is secured to the franme of the conponent supply cassette. The
‘upper side guide 104 includes an upstream5 guide plate 106 and a
downstream gui de plate 107, or fixed plates, both of which are di sposed at
upstream and downstream si des, respecti%gly, of the conponent carrier
transport direction shown by the arrow 105, by having a space or an
openi ng 108 between them At the |ocation of 10 the opening 108, a novable
guide plate, or a shutter 109 is provided, which has a slot 110 oriented

orthogonal to th carrier transport directi,on shown by the arrow . 105. The
novabl e guPd@tpl 398 206 £ELE e?}nt Fhg SRRESE Eﬁa\ﬂsr?é’yrtr%a i 51 (Crigt

shown in the drawing) so as to be npved back 1 nd forth ong a direction
shown by t keWarfovEosdoRBREF§™ G dfo v &2 ggpge pl tﬁ%nlgg‘ecg?‘no‘ﬁg?/];e back

and forth between_ the first position close tqg the up%ﬁraeam ui de g{&a%e 106
wher e conporéfe pilekgp L9attiedes1 1 LG maP Petv@en & e’?ﬁﬁ%h"iﬂ%n e

plate 109 and the downstream quide plate 107 20 as shown in Fig. 1A  and
t he secondeptsndisorvdssed g tie thr e keafPati 8 Bhgt OPEFANFhrE ain

opening is fornmed between the novable guide plate 109 and the upstream
gui de 5 pl attbel06arTher novadt et delifletelor9 1R8s akh @F @PY orPEEE® ©HY on

movement or vibration of the component carrier 102 located

between the movable guide plate 109 and the downstream

guide plate 102 where the opening 108 for component pickup

is formed. Oon the other hand, the downstream guide plate

10 107 has a cutout 113 or a receiving space, in order to

avoid interference with the extension 112 of the upstream

guide plate 106 when the_movable gulde plate 109 takes the
second position.

In accordance with the component supply 101 so

15 structured, the component carrier 102 is transported

intermittently by a predetermined distance 114 toward a

direction shown by the arrow 105. In the same manner as

the conventional component carrier described above, the

component carrier 102 includes a base tape having cavities

20 116 for containing components 115, and a top tape .for

covering the cavities 116. The top tape is taken out

through the slot 110 formed on the movable guide plate 109

after it is peeled off from the base tape, and then is

wound around the reel not shown in the drawing. The

25 component 115, with its covering top tape has been peeled



25 112, which is integrally formed with the novabl e guide 26 plate 109 and
extends in the carrier transporting direction toward the downstream gui de
plate 107. Wien the novable guide plate 107 takes the first position, the
extension 112 extends substantially the whole span of the opening 108 in 5
the carrier transport direction 105, theéiby preventing novenent or
vi bration of the conponent carrier 102 |6Cated between the novabl e gui de
pl ate 109 and the downstream guide plate 102 where the opening 108 for
conponent pickup is fornmed. On the other hand, the downstream gui de plate
10 107 has a cutout 113 or a receiving space,, in order o ¥§Ig
i nterferencfn tif 1 HPBAERS el COHORGRE Pt ¥R R Tyt R g t £°988%Ghen
t he novabl e gui de plate 109 takes the second position. In agcordance with
the conpondrttwagipl Fheomewble Guida uPdgtet hVtomithertScafPVRPEEIBIM; s
transported intermttently by a predeterm ned distance 114 toward a
direction showe bplehe d07ow awd. thent HENSaREMRARRBL asS PREKEEnVENt PBna
conponent carrier described above, the conponent carrier 102 includes a
base tape hawikinaapeiasi@o dfl tiorawbht At nghewrpbhehite d18YWingd a top
tape for covering the cavities 116. The top tape is taken out through the
sl ot 190 fornmed Afteéhe timevabbwpguede plkd e is09piakedr ur., i $hgeemedabie from
t he base tape, and then is
guide plate 109 moves from the first position to the second
position, as shown in Figs. 1A and 1B. In this instance,
the component carrier 102 is also transported
simultaneously toward the direction shown by the arrow 105
10 by a predetermined distance, which in turn the subsequent
component 115 is positioned at the component pickup station
111.
At the next stage, the movable guide plate 109 moves
backward from the second position to the first position, as
15 shown in Figs. 1B and 1C. During this movement, a certain
length of the top tape is peeled off from the base tape,
and peeled top tape is taken out through the slot 111 and
wound around the winding reel. As a result, the component
115 is exposed at the component pickup station, and is
20 ready for pickup operation by the quill.
As is wunderstood from the above, when the movable
guide plate 109 takes the first position, movement or
vibration of the component carrier 1located between the

movable guide plate 109 and the downstream guide plate 107

25 is restricted by the extension 112 of the movable guide



wound around the reel not shown in the drawi ng. The 25 conponent 115, with
its covering top tape has been peeled 27 off, is exposed at the conponent
‘pi ckup station 111 | ocated between the novabl e guide plate 109 and the
downstream gui de plate 107, and then the conponent is picked up by sucking
operation of the quill not shown in the éamﬁng. 5 After the conmponent 115
is picked up, the novable guide plate 1 noves fromthe first position to
the second position, as shown in Figs. 1A and 1B. In this instance, the
conponent carrier 102 is also transported sinultaneously toward the
direction shown by the arrow 105 10 by a predeternined, distance, ichin
turn the swdsdfuer? -conpdPertdiigly s ﬁﬁggiidﬁ%dvé Lefké BonpdRBnt O piekup
station 111. At the next stage, the npvable guide plate 109 noves backward
fromthe sewsHRycs tii6n £E52PRBIEERSt BRsiTi®n COFRONER tShERATERTF g5he1B
and 1C. During this novenent, a certain length of the top tape is, peeled
of f from t honrmmentapearragd peelndd toiPiakrd i 8tt akdn GutS¥nP baghlieheYsl ot

111 and wound around the winding reel. As a result, the conponent 115 is
exposed at rntdie wohpenedt. pi dhgrefiaitd onthgndoesponpent e RKPFHHA pdkuphe
operation by the quill. As is understood fromthe above, when the novabl e
gui de Pl at ild¥up akestihe fdoest posi bPuncenmrenedxr ppve around inside
the cavity 116, and this may leads to achieve proper
sucking and pickup operation by the quill. In addition,
since a portion of the component carrier located at the
pickup station 111 does not slack or stagnate when the

10 movable guide plate 109 moves toward the second position,
this portion of the component carrier would not be nipped
or stuck between the movable guide plate 109 and the fixed
plate, and hence stable transportation of the component
carrier may be realized.

15 Furthermore, the downstream guide plate 107 has a
cutout 113 corresponding to the extension 112 of the
movable guide plate 109, which may receive the extension
112 when the movable guide plate 109 moves to the second
position, and thus any interference between these two may

20 be avdided.

In the illustrated embodiment, the extension 112
spanning the pickup station 111 is formed to the movable
guide plate 109, while the cutout 113 opposing to the

extension 112 is formed to the downstream guide plate 107.

25 Alternatively, this arrangement may be reversed, i.e. the



vi bration of the conponent carrier |ocated between the novable guide plate
109 and the downstream guide plate 107 25 is restricted by the extension
112 of the novabl e guide 28 plate 109. Accordingly, even if vibration from
other mechanismis transnmtted to the conponent carrier, the conponent
carrier is not vibrated at all or substgnptially not vibrated. Therefore,

t he conponent exposed at the 5 pickup st@tion does not bounce up nor nove
around inside the cavity 116, and this nmay | eads to achi eve proper

sucking and pickup operation by the quill. In addition, since a portion of
t he conponent carrier |ocated at the _pickup station 111 does not. s]ack or
st agnat e WAeKNEhREC2D AESE e Yditde pPAt €409 N FesPovRF R FECRe '
position, this portion of the conponent carrier would not be nipped or
stuck bet webaleh&heoWeiiadlfui Felde aPeateo 188d e 3% d® FMACEE dn'd rence
stabl e transportation of the conponent <carrier may be realized. 15
Furt her nor es shewdowhsFi@anmlgui de plate 107 has a cutout 113 corresponding
to the extension 112 of the novable guide plate 109, which may receive the
extension 112 Wiep time theyabl Buguraleepl ereod boeRbyedlthorad Sadghdre
position, and thus any interference between these two may 20 be avoi ded.
In thé ill esteasédnerrodfoened eksepdiagsiagpnuione longitudinal side

edge of the component carrier, two extensions may be formed
along both side edges of the component carrier extending

from either the movable guide plate or the fixed plate.
Although the present embodiment has been described
10 referring to an apparatus for supplying a component carrier
in a form of a component supply cassette, the present
invention may be applicable to the other types Qf apparatus
for supplying component carrier which are not in the form

of the component supply cassettes.

15
(Second Embodiment)
Referring to Fig. 3, an apparatus for supplying a
component carrier shown in the drawing has an electromagnet
123 below the tape peeling station 121 and the component
20 pickup station 122. In the drawing, the electromagnet 123

is illustrated in contact with the bottom surface of the
component carrier 102. In such an arrangement, preferably
the electromagnet 123 is installed in the opening formed to
a guide member which guides the bottom surface of the

25 component carrier 102. Alternatively, the electromagnet



spanni ng the pickup station 111 is fornmed to the novable guide plate 109,
While the cutout 113 opposing to the extension 112 is forned to the
downstream gui de plate 107. 25 Alternatively, this arrangenent may be
reversed, i.e. the 29 downstream gui de plate 107 nay have an extension
112", while the novabl e guide plate 109 y have a cutout 113', as shown
in Fig. 2. Also in the illustrated enbodinent, although only one 5
extension is fornmed extending al ong one | ongitudinal side edge of the
conponent carrier, two extensions nmay be formed along both side edges of

th t i t i f i t bl i . pl th
fi §e§°§}° at ??%wc %E'ﬁ‘%ﬁ?l??ee%ﬁgﬂo{eegf%ﬁt?lo_ e ﬁgﬁﬁehﬁs%%%éﬁ acidt] 548 %?%eqr | °
referring to an apparatus for su ing a onent carrjer i rm of a
gfgg?nten?egﬁﬁ?li‘y etet fr}?,“}qelfe &Eglséﬁ?gelrﬂégg}[)i%?r%%g/ !%oé’ aaﬁﬁ_%%ng%tlo@the

of apparatus fqr su i ng component .carrier . which are not in
t he for%? o$aFﬁ€Eg%npoﬁ ﬁt%;ﬁﬁﬁ{%%%§ﬁ§§t€££ 1% ?éSSBﬁaCE%gngﬁgﬁﬁfte&

Referring to Fig. 3, an apparatus for supplying a, mponent carrjier_ shown
in the drawrfig hasoRtrOd&s onddnet an‘:jLZBpCB‘élymﬁq‘T heO&E e PERFYHg %‘Lt atith 121

and the conponent 20 pickup _station 122. In the dramﬁng, t he electgpna net
123 5 electromagnet 123 is controlled by a signal outputted fro

the controller 124.

The operation of the controller 124 and component
pickup will now be described by referring to Figs. 3A-3D
and 4A-4C. Fig. 3A shows a stage immediately after the

10 component is picked up at the component pickup station. At
this stage, the electromagnet 123 is in "on" status. Then,
as shown in Fig. 3A and 3B, the component carrier lQ2 is
transported toward a direction shown by an arrow 125 by a
predetermined distance, and the subsequent component 115a

15 is positioned at the component pickup station 122, during
which the electromagnet is kept in "on" status. At this
instance, a portion of the top tape 126 covering the
following component 115b is peeled off from the
corresponding portion of the base tape 127 at the top tape

20 peeling station 121. Thus, the component 115a is forced to
be placed in position inside the cavity 116 due to the
attraction force (Fl) generated by the electromagnet 123,
and the component would not drop off from the cavity 1llé6.
Subsequently, when the quill 128 approaches toward the

25 component ll5a at the pickup station 122, the electromagnet



is illustrated in contact wwth the bottom surface of the conponent carrier
102, In such an arrangenent, preferably the electromagnet 123 is installed
in the opening forned to a guide nenber which guides the bottom surface of
the 25 conponent carrier 102. Alternatively, the el ectromagnet 30 may be
.depl oyed beneath the guide nenber. For t?is case, such guide nmenber is
preferably formed by non-nagnetic materifal. The el ectromagnet 123 is

el ectrically connected to a controller 124, and "on" or "off" status of
the 5 el ectromagnet 123 is controlled by a signal outputted from the

controller 124. The operation of the con 'pllir 124 an% coggfne t  pickup
will now bd2desé?i RENFLT ef@r Rhgifo Mis. SAEBS-and M4R°4E Y 335shows

a stage immedi ately after the 10 conponent s picked yp at the conpopent
pi ckup st atshgyn ALD {HHi% s?’%ge,tl’t%eq‘é‘r%it rl(?r%glﬁ%i’ £58 4] i]ﬁmgn"u%tggﬁs.
Then, as shown in Fig. 3A and 3B, the conpanent carrier 102 is
transport eFRRIeR T dt k2Rt i BAtBhoRHCEYNEn 4PFGR 125 By a prEBRTer ifRed
di stance, and the subsequent conponent 115a 15 is positioned at the
conponent pagnRestat i bhba22isduPitfedwnieh e dfsct rdtaghet 1£8/ kepfein
"on" status. At this instance, a portion of the top tape 126 covering the

fol | ovi ng corpueanadish il 3pedfedHFIrFedmtthe” CROr resdp®itli ngdsbr £Pé/ of
t he base tape 127 at the top tape
causes the following component 115b to be kept at a stable

condition inside the cavity 116.
As described above, the component 115 is retained in a
stable condition inside the cavity 116 during
10 transportation due to the effect of the magnetic field
generated by the electromagnet 123. On the other hand, at
the time of picking up of the component 115, since the
electromagnet 123 is turned into "off" status, the quill
128 may easily pick up the component 115 without being
15 disturbed by any magnetic field. Therefore, excessive
sucking force of the quill 128 may not be required.
Further, even for the case of the component 115 with a
small size, or the component 115 made from a material with
low ratio of magnetic, such component 115 may also be kept
20 in position in a stable condition inside the cavity 116 by
enhancing magnetic force of the electromagnet 123. This
enhanced magnetic force does not affect sucking operation
of the quill 128 at all, since electromagnet 123 is anyway
turned into "off" status during the component pickup

25 operation. Also, magnitude of the magnetic force to be



20 peeling station 121. Thus, the conponent 115a is forced to be placed in
position inside the cavity 116 due to the attraction force (Fl) generated
by the el ectromagnet 123, and the conponent would not drop off fromthe
cavity 116. Subsequently, when the quill 128 approaches toward the 25
conponent 115a at the pickup station 122, the el ectromagnet 31 123 is
changed to be in "off" status. Accordiné@y, as shown in Fig. 3C, the quil
128 may easily pick up the conmponent 115a with sucking force (F2). After
the .conponent 115a is picked up by the quill 128, the 5 el ectromagnet 123
is reversed to "on" statuys, and this caus the followng co nent. _115b
to be keptJaReratedpP¥ ot ??ﬁF?WﬁﬁQﬁFt£Z3c593t%?téﬁjé%t%£2§¥i5@&
above, the conmponent 115 is retained in a, stable congition i nsi eé®re
cavity 116cemErpylerolefafisBerearfolPaletts FhESePFeliCol StAE 'NRgndt %
field generated by the el ectromagnet 123. On the other hand, at the tinme
of pi cki ngcoprenebhelédaponent 115, since the electromagnet 123 is turned

into "off" status, the quill 128 may easily pick gﬁ t he conponent 115
wit hout being 1Bldespathee byrangemegietdic §hel dleTherBionret érc&IGWe
sucking force of the quill 128 nmay not be required. Further, even for the

case 6f théncdhnenbAt3B, wiitth whighulthesj fbrspr eligsteomsemait 138 rdde
froma material wth _
disposed at the area of the component pickup station 122,

and the second electromagnet 131 is disposed at the area of
the tape peeling station 121. Both of these electromagnets
130 and 131 are arranged to be controlled independently.
10 In this arrangement, at the stage immediately after
component pickup at the pickup station, both first and
second electromagnets 130 and 131 are at "on" status. As
shown in Figs. 5A and 5B, the component carrier 102 is
transported by a predetermined distance toward the
15 direction shown by an arrow 125, while both of the
electromagnets 130 and 131 are kept in "on" status. By
this movement, the subsequent component 115a is positioned
at the component pickup station 112. On the other hand, at
the tape peeling station 121, a portion of the top tape
20 covering the following component 115b is'peeled off from
the corresponding portion of the base tape 127. During
this peeling procedure, static electricity may be charged
depending on materials used for the top tape 126 and/or the
base tape 127, Such electrostatic force may affect the

25 component contained inside the corresponding cavity 116



| ow rati o of magnetic, such conmponent 115 may al so be kept 20 in position
in a stable condition inside the cavity 116 by enhancing magnetic force of
the el-ectromagnet 123. This enhanced magnetic force does not affect
sucking operation of the quill 128 at all, since electromagnet 123 is
anyway turned into "off" status during ghe conponent pickup 25 operation.
Al so, magnitude of the nagnetic force t8 be 32 generated by the

el ectromagnet 123 may be adjusted by the controller 124 dependi ng upon the
size.or the weight of the conponent 115. Alternative arrangenent of the

el ectromagnet is _sho 5.in Figs. 5A-5D,_ i ich the first el ectromagnet
130 is di Jthe %é’aF%Beoﬁl%Fheb%%rhpS’ﬁéﬁF\g;i%%p upaf or{“alﬁéz?auéﬁdgt he
second el ectronmagnet 131 is disposed at the area of %Qe tap& ﬁeelin?
station 120SERIE of COHEERL P ect? onkiyfiet SOMR2BERNd 131Pare afPHRgedito be

controlled jndependently. 10 I n this arrangenent, at the stage i iately
after coﬁﬁﬁﬁ@ﬁ?l%ﬁckﬁp¥5?nﬁﬁétﬁﬁékﬁﬁ §¥Eﬁ%ﬁﬁft%ﬁﬁ#ﬁﬁi?%Tp%ﬂ ntsggggh

el ectromagnets 130 and 131 are at "on" status, As shown in Figs. 5A and
5B, the cokpomalt eas¥iver Mey2 ixr PPHRSFortRdiB{Ca Widddtay nPREA TP ance
toward the 15 direction shown by an arrow 125, while both of the _

el ecty omagheeardBugd ankP 13hear @Hessny nerbedigeritus. hpyever-s RB9eREAC, t he

subsequent conponent 115a is positioned
force F3 generated by the second electromagnet 131 keeps

the component 115b in a stable condition inside the cavity

116, and therefore, the component may not move around or

turn into vertical position due to such electrostatic force.

10 Magnitude of such electrostatic force may vary depending on

materials used for the top tape 126 and/or the base tape

127. Accordingly, it is desirable that the magnetic force

to be generated by the second electromagnet 131 is adjusted

depending on the materials of these tapes, as well as size

15 and/or weight of the component. Toward this end, it is

desirable to storage necessary data relating to the

magnetic characteristics on component by component basis in

the controller 124 (specifically, voltage to be applied to

the electromagnet) so that the electromagnets may generate

20 appropriate magnetic force for each of the corresponding
components.

After the component carrier is moved from the position

of Fig. 5A to the position of Fig. 5B, both the first and

the second electromagnets 130 and 131 are turned into "off"

25 status. Thus, as shown in Fig. 5C, subsequent sucking and



at the conmponent pickup station 112. On the other hand, at the tape
peeling station 121, a portion of the top tape 20 covering the follow ng
‘conponent 115b is peeled off from the corresponding portion of the base
tape 127. During this peeling procedure, static electricity nmay be charged
.depending on materials used for the top %@pe 126 and/or the base tape 127.
Such electrostatic force nay affect the conponent contai ned inside the
corresponding cavity 116 33 where the top tape has been peeled off, which
may cause unstable condition to t he conponent 115b. Thus, if vibration is

transmtted,to the partjcul ar onent 115b Y, asj | ol,, bounce
up into vePﬁFggp ?f?tﬁ n59 cc 8|rﬁfWQPQ?ﬂ§|a}gégnﬂa n§b§%h9n¥% H%W%ver
magnetic force F3 ener by. the secq ectronmagnet 131 kee

conponent E¥SKiPF & §F§b6}§%goﬁcﬂ {59%n Ci“rjrg'ir]deﬁt%é“aé’a\ﬁ Q“V‘elyl %ﬂlfpli%tﬁcse]f ore,
t he conponent may not_nove arqund or turn into vertical fi5 eto
such eIectﬁ6§ﬁﬁ|QPWR#?%9°Q0°@B&M9Nhﬂ9cﬁ sGBR d¥MFBERtattt-fo é% y vary
depending on naterials used for the top tape 126 and/or the base ta

127. Accoramﬁéﬂyﬁaﬁr|%h%e%+¥%%lén@hébetﬁ@cﬁ§&n@ﬁQ9ﬁﬂﬂmﬁgnq tﬁ?%ﬁﬁé#ated
by the second el ectromagnet 131 is adj usted dependlng on the materials of

these 5t aped3lasamel tuzsesh 04 4R/ 'ors Wkt yht 28R 1fhe nERUSEPOVERY t hi s

end, it is desirable to storage necessary data relating to the
component 115b to be kept in position inside the cavity in

a stable condition. Under such stable condition, the
component carrier 102 is transported for the predetermined
distance, during which the top tape 126 is peeled off from

10 the base tape 127 at the tape peeling station 121. Since
the component 115b is kept in a stable condition by means
of the electromagnet 130, the component 115b does not
bounce up nor turn into vertical position due to the static
electricity charged during peeling of the top tape 126.

15 When the component supply has the movable guide plate,
or a shutter as in the case described in the background
section, the first and the second electromagnets may be
controlled differently as follows. For example, Fig. 6A
shows a stage immediately after the component is picked up

20. at the component pickup station 122. 1In such an instance,
the first electromagnet 130 is in "on" status. During this
timing, the second electromagnet 131 may be in either "off"
status or "on" status. Then, in Fig. 6B, the component
carrier 102 is transported by a predetermined distance

25 toward the direction shown by an arrow 125, during which



magneti c characteristics on conponent by conmponent basis in the controller
124 (specifically, voltage to be applied to the electromagnet) so that the
el ectromagnets may generate 20 appropriate nagnetic force for each of the
correspondi ng conponents. After the conponent carrier is noved fromthe
position of Fig. 5Ato the position of Fig. 5B, both the first and the
second el ectromagnets 130 and 131 are turned into "off" 25 status. Thus, as
shown in Fig. 5C, subsequent sucking and 34 pickup operation of the
conponent 115a by means of the sucking force (F2) of the quill 128 may

easily be CO%%PCtegn+¥AﬁﬁEJ £ €%£e%h%%t “%%ﬁkfgg%gééigﬁﬁ3 gpganilé%éa by

the quill rst —and € sécon and

turned intq,"on" st t S again 0 b, J Ou “kept
in positio | o3 §& dta cathOntd srtoaﬁ!tr)%(in con (fo%lwgﬁﬁz%r&%%c stgﬁ

condi tion, conmponent, carrier 102 i,s tr orted for _the pr ternlned
di st ance, &l}'rai ‘whi é’hgct 5y e(”éed']ét 8% ¢ ‘%De THBE PR D ﬁggﬁaéa tape
127 at the tape peel,ng tatl 121. Since e co onent in a
Stable condior & Ty b o &SRR e O LS e ¢ %%one vE5R,
does not bounce up nor turn into vertical, position due_to the static

el ect 3 ci t \Fhétfar gBERRIr i n§BeeMOYGRIe t HE1 14D tBpaTE26.1325 the 1S

conponent supply has_the novabl e gui de pl ate, .
structured to move 3simultaneously with the component

carrier 102, is also moves by the equivalent distance (as
illustrated by dotted lines) toward the direction shown by
the arrow 125. Therefore, there is no relative movement
10 between the movable guide plate 132 and the component
carrier 102, hence the top tape 126 1is not peeled off
during this movement. Then, still in Fig. 6B, the movable
guide plate 132 moves backward from the position shown by
the dotted lines to the position shown by solid 1lines.
15 During such backward movement of the movable guide plate,
the tape winding reel, not shown in the drawing, is rotated,
and the portion of the top tape located at the tape peeling
station 121 is peeled off from the base tape 127. During
this tape peeling operation, at least the second
20 electromagnet 131 is turned into "on" status for preventing
the following component 115c from bouncing up due to the
electrostatic force possibly charged during this period.
The first electromagnet 130 is turned into "off" status
when the quill 128 picks up the component 115a. After

25 completion of component pickup, only the first



or a shutter as in the case described in the background section, the first
and the second el ectromagnets may be controlled differently as foll ows.
"For exanple, Fig. 6A shows a stage i mediately after the conmponent is

pi cked up 20 at the conponent pickup station 122. In such an instance, the
dirst electromagnet 130 is in "on" statu During this timng, the second
el ectromagnet 131 may be in either "off" ~ "status or "on" status. Then, in
Fig. 6B, the conponent <carrier 102 is transported by a predeterm ned

di stance 25 toward the direction shown by an arrow 125, during which 35

either only the first electronmagne 0, ar both _of the__first apn

second el eﬁ%m@ﬁgoiéﬁd 1‘%’1 Otjat%] nogonJclslne stards ﬁ-‘ﬁlse ms)\gkgégﬁt,

t he subsequent conponent 1 is_,no osi tioned_at, the conpanent  pickup
Station 127 19%HiTFETHS s Alagaht hed ho P oTGAPAE piafe 125 wEBHOPs
structured to nove sinultaneously with the conponent _carrier 102, . is _also
noves bytﬁﬁg%ﬁﬁivépgm¢Qﬂs?%mB%X?%E C?Hﬁiﬁﬂ%ﬁéﬁ by &6??@?q%?%£)b¥oﬁard
the direction shown by the arrow 125. Therefore, there is no relative
noverment 1P¥RASRRFMRHRA ndYEBRRCHui de plate 132 and the component carrier
102, hence the top tape 126 is not peel ed off durin% this novenent. Then,

still $n Fig. 6BMStHeChpvibl @rdghi e PFayent3poKsPesthatkiardCPPBRPERE /

position shown by the dotted lines to the position shown by solid lines.
the second electromagnet 131 is turned into "on" status at

least during the time when the top tape is peeled off due
to the backward moving of the movable guide plate 132
backward. Alternatively, the second electromagnet 131 may
10 be kept in "on" status all the time so that the second
electromagnet 131 may attract nearby components in position

throughout the operation.

(Third Embodiment)

15 Fig. 7 shows a portion of an apparatus for supplying a
component carrier 140 according to the present embodiment.
Referring to Fig. 7, the upper side guide 141 of the
component supply cassette includes a support guide 143
extending therefrom, which extrudes toward the feed wheel

20 142 and faces thereto at the downstream side of the
component pickup station (not shown in the drawing). A
portion 144 of the support guide 143 has a slant periphery
facing the feed wheel 142, which helps the perforations 145
formed on the base tape 127 to maintain thelr engagement

25 with teeth 146 of the feed wheel 142 even after passing the



15 During such backward novenent of the novable guide plate, the tape

w nding reel, not shown in the drawing, is rotated, and the portion of the
top tape located at the tape peeling station 121 is peeled off fromthe
base tape 127. During this tape peeling operation, at |east the second 20
.el ectromagnet 131 is turned into "on" stgkus for preventing the follow ng
conponent 115c from bouncing up due to the electrostatic force possibly
charged during this period. The first electromagnet 130 is turned into

"of f! status when the quill 128 picks up the conponent 115a. After 25

conpl eti on of cqugp i Al Ly the first 36 el ectromagnet 130, or
both of th& T 1T anﬁ%@xg&lgant el ectromagnets 131 and 131 are turned

into "on” status, againgand the eAipAnen GALLN 107 LS Lbaushacied by a

predet erm ned di'stance. such, 1 n or prevent novenment o

TIPS, O, gl

| east duri apeI's peefed © e ackwar d
nmovi ng of the vabl e_guide .pl ate_132 backward. Al.ternatiyvel second
el ect r omagrit g%i‘trra?/f 1 hSe tEaes‘pei tAPeo S sf’ﬁ%ﬁgagltllaﬁ%é’ t?ié%m%/%a{-'ggt otej\:he

second_ el ectromagnet 131 mgy attract nearby conponents in positiqn
t hr oughout %W@PEE%QaP?SﬁFe(ﬂ%r%FEﬁfﬁHFWé%F%d TPRE" SompoReRt” pitkup

station, since the base tape 127 may be retained by the
feed wheel 142 for a relatively longer distance 147 after
component pickup operation. As a result, the component
located at the component pickup station may not bounce up

10 inside the cavity, and hence the component may easily be
picked up by the quill and held in a proper condition.

According to an experiment conducted by the inventors
of the present invention, for the case of the conventional
apparatus for supplying component carrier without having

15 such support guide 143, 4 components out of 1069 bounced up
into a vertical position, while no such occurrence were
observed for the case of the apparatus for supplying
component carrier having the support guide of the present
embodiment.

20 The configuration of the support guide 143 is not
limited to the one herein illustrated, but rather the
support guide can take any configuration so long as it can
help the base tape to be engaged with the feed wheel during
a longer distance after passing the component pickup

25 station.



15 Fig. 7 shows a portion of an apparatus for supplying a conponent
Referring conponent extending carrier 140 according to the present
"enbodinent. to Fig. 7, the upper side guide 141 of the supply cassette

i ncludes a support guide 143 therefrom which extrudes toward the feed
wheel 20 142 and faces thereto at the doygstream side of the conponent

pi ckup station (not shown in the drawing) . A portion 144 of the support
gui de 143 has a slant periphery facing the feed wheel 142, which hel ps the
perforations 145 fornmed on the base tape 127 to maintain their engagenent
25 with teeth 146 of the feed wheel 142 even er_ passing. the 37 _conponent
pi ckup station. EACERESingth6 twl?:%oﬁé’r’rfjesugjtéyn?é'o §8 LS ctaédfg)
stress or vibration of the base tape caused by stagnation o bePt of .t he
base tape PdoSksPARPFER| F%I FRAPnARREr 9818Fsdrbed BEF JPY i P& stormed
transmtted to the conponent pigckup _station, since fhe base tape 127 may
be retai nedHeandd 1% &1 "Wn%%?tllﬁ@ pr ther BPQ?FVQV*OHQ‘@TMS&%%%*T&?
after conponent pickup operation. As a result, the conponent |ocated at

t he conponérfis sie8agR st ati on may not bounce up



10 inside the cavity, and hence the conponent nmay easily be picked up by
the quill and held in a proper condition. According to an experinent
“conducted by the inventors of the present invention, for the case of the
conventional apparatus for supplying conponent carrier wthout having 15
-such support guide 143, 4 conponents out;of 1069 bounced up into a vertical
position, while no such occurrence were observed for the case of the
apparatus for supplying conponent carrier having the support guide of the
present enbodinent. 20 The configuration of the support guide 143 is not

limted to e in illustrated, but rather the support guide can

t ake any cghgﬁgggagggﬁﬁ?§ Fgﬁg as it can help the base tape to be engaged
with the f?ed eel _duri gqloqﬁgé ﬂ%stance after %ssin .t he .conponent
ol ckup 2515t at f0n 2PRE TRITEEio" ( RPRUBHAT { = oGP BROIES ks 1Be TFortbd S
bl ock secured to the upper qui,de 141, or may be forped, integrally as.a
bortion of FORE Gipdt bobae S0 STHERAMG CH 1o tech GLrg 0 WHKANES: &8 MED
IS: 1. An apparatus for supplﬁing a co nent carrie£ ip the formof a
tape, sai d@drpésént TeEPEFer CRavPRE aShahBER. bRereo or containing

5 components, comprising:
a pair of spaced first and second guide plates along
which said one surface of sald component carrier is guided;
a movable guide plate disposed between said first and
second guide plates so that it can move back and forth
10 between a first position adjacent to said first guide plate
for defining a component pickup station between said
movable guide plate and said second guide plate, and a
secoﬁd position adjacent to sald second guide plate; and
an extension formed integrally with one of said
15 movable guide plate and said second guide plate, said
extension extending between said movable guide plate and
said second guide plate along at least one longitudinal
edge of said component carrier and opposing to said one
surface of said component carrier when said movable guide

20 plate takes said first position.

2. The apparatus in accordance with claim 1, wherein the
other one of said movable guide plate and said second guide
plate has a cutout portion to receive said extension when

25 said movable guide plate takes said second position, so as



cavities forned on one surface thereof for containing 5 conponents,
conprising: a pair of spaced first and second guide plates along which
"said one surface of said conponent carrier is guided; a novable guide

pl at e di sposed between said first and second guide plates so that it can
-nove back and forth 10 between a first pgsition adjacent to said first
guide plate for defining a conponent pickup station between said novable
gui de plate and said second guide plate, and a second position adjacent to
sai d.second gui de plate; and an extension fornmed integrally with one of

said 15 mopvabl ¢ gui de pl a i 0 i l.at.e, i e ion
ext endi ng Hécf%\egﬂ B¢ er?o%l}é I é“%%l?’? eeqﬁ%gt% er%i%\g‘blé%gi % aggco%%@%ﬁ%e)églgg{% e
along at least_one longitudinal . ed of . said conmponent carrier and
opposi ng tgaﬁﬁ?i?ﬂl séﬁéf%ﬁﬁp ¢ %%?%ec%%%gﬁént carrier when sai d movabl e
guide 20 plate takes said first position. 2. The apparatus in accordance

with claiml, wherein the other one of said novable guide plate and said
second guide plate has a cutqut portion to receive said extension when 25
sai d nmovabl¥ guitfe PPRREAFUReECLaSHPRIYIRT FoTITRIMNE™D GRT 4% hot 't &'Cause
any interference between said nnvableaguide pl ate and said second %yide

plate.53. APEppafatuddvsr s yFAPPAneBpSaEnt Satavemd P t R@se tape

in which a number of cavities are formed on one surface
thereof for containing components and a top tape attached
on said one surface of said base tape, wherein a certain
length of sald top tape is intermittently peeled off from

10 said base tape so that one of said components is exposed at
a pickup station where a pickup member reaches and picks up
sald exposed component, comprising:

a passage along which said cdmponent carrier is
transported;

15 an electromagnetic device provided in said pickup
station and adjacent to said base tape but away from said
top tape; and

a controller for controlling said electromagnetic

device in such a manner that said electromagnetic device

20 may attract and hold said component in position inside said
cavity.
4. The apparatus in accordance with claim 3, wherein said

controller turns on said electromagnetic device immediately

25 before sald intermittent transporting of said component



5 formof a tape, said conponent carrier having a base tape in which a
_nunber of cavities are fornmed on one surface thereof for containing
conponents and a top tape attached on said one surface of said base tape,
wherein a certain length of said top tape is intermttently peeled off
.from 10 said base tape so that one of sajfl conponents is exposed at a

pi ckup station where a pickup nmenber reaches and picks up said exposed
conponent, conprising: a passage al ong which said conponent carrier is
transported; 15 an el ectromagnetic device provided in said pickup station

and ad'ace aid t y d :
Jacenh (33 ' O{?@ " e APU 1@nay, § § om;s %@r{e‘éid.éat/t%?@} apgrtdRd 8saig

controll er contr el ectromagneti c in such a manner

that said eI tgrngg& net 't(fatq%fﬂﬁ&ﬁﬂf%o JBY At rcaoqﬁp&%@odgnslaég conmponent in

position |ﬁ§ cavi apparat us I'n accordance with claim 3,
wherein said controller turns on said el ectromagnetic device inmediately
25 before said intermttent transporting of said conponent 41 carrier and

turned it diately after said ipntermttent transport.i sai

conponent arrr rr}rle pﬂ%‘téﬁpa}r’htat?s Ci:ﬁ]{] cor %& ATRE %1 a"r’rrlﬁ elr\}\hsear‘ler n

said 5 cog%g@J&y turns off sard glec%ggg&gmgfééé¥gﬁagnetlc device
immediately before an pickup operation of said pickup

member and turns it on immediately after completion of said

pickup operation.

10 6. An apparatus for supplying a component carrier in the
form of a tape, said component carrier having a base tape
in which a number of cavities are formed on one surface
thereof for containing components and a top tape attached
on said one surface of said base tape, wherein a certain

15 length of said top tape is intermittently peeled off from
said base tape at a peeling station, comprising:

a passage along which said component carrier is
transported;
an electromagnetic device provided in said peeling

20 station and adjacent to sald base tape but away from said
top tape;

a controller for controlling said electromagnetic
device in such a manner that said electromagnetic device
attracts and hold said component in position inside said

25 cavity.



i mredi ately before an pickup operation of said pickup mnmenber and turns it
on imedi ately after conpletion of said pickup operation. 10 6. An
"apparatus for supplying a conponent carrier in the formof a tape, said
conponent carrier having a base tape in which a nunber of cavities are
formed on one surface thereof for contahging conponents and a top tape
attached on said one surface of said base tape, wherein a certain 15

|l ength of said top tape is intermttently peeled off from said base tape
at a.peeling station, conprising: a passage al ong which said conponent
carrier is transported; an electromagnetic device provided in said peeling
20 station and adjacent to said base tape but away fromsaid top tape; a

controller for ntrolling said el ectromagnet ] device.in such.a napnner

that said dlect rOARRATE i 2o AKITIRISE ahtithof FE AL & cBREBRER: S
osition inside said 25 cavity. 42 7. The apparaius.in, accordance wth
ol i m 6, WA S CR (O 1330 5 RCOTORS I bt S P DA e RS BT P

i medi ately before said intermittent trans ort%gg of said coggonent 5

carrier and®eiftfed Spldof £NEREBALEERLY BFIRFPREFHNT | Mfer fPLCentOPPIREPSI ti ng

of said conponent carrier. . . , ,
carrier and turned it off immediately after said

intermittent transporting of said component carrier.

8. The apparatus in accordance with claim 6, wherein said
controller turns on said electromagnetic device immediately
10 before said peeling of said top tape and turned it off

immediately after said peeling of said tope.

9. An apparatus for supplying a component carrier in the
form of a tape, said component carrier having a base tape
15 in which a number of cavities are formed on one surface
thereof for contalning components and a top tape attached
on said one surface of said base tape, wherein a certain
length of said top tape is peeled off from said base tape
at a peeling station to expose one of said components and
20 then said exposed componént is picked up from said cavity
at a pickup station, comprising:
a passage along which said component carrier is
transported;
a first electromagnetic device provided in said pickup

25 station for attracting said component in position within



8. The apparatus in accordance with claim®6, wherein said controller turns
on said el ectromagnetic device imedi ately 10 before said peeling of said
"top tape and turned it off imediately after said peeling of said tope. 9.
An apparatus for supplying a conponent carrier in the formof a tape, said

.conponent carrier having a base tape 15 g which a nunber of cavities are
formed on one surface thereof for containing conponents and a top tape
attached on said one surface of said base tape, wherein a certain length
of said top tape is peeled off fromsaid base tape at a peeling station to
expose one ofwgaid ggnponents and 20 then said exposed conponent is picked
up fron1sm§f%:\ﬁﬁxf W a pi ckup station, conprising: a passage al ong which
sai d component carrier ig tgans orted'ta first,electronagnetic devicg
provided i n sai & pi SRS 267 LERTONTEY 56 1 19RYH Y SBF A EanPoneht PRT
position within 43 said, cavit ;C$#second el ectromagneti c deyiceog&ﬁvided in

said peel IRRFSHH i BRAFOPRaffrad t I ot P cBAPInEMPCA Pdsi 17 oRCSHit R n

said cavity; 5 a controller for controlling said first and second
el ect r omagEt iR et t&sC3 - &ich a nanner that said first el ectromagnetic

device_ is turned off before a Eickup , , _
5 a controller for controlling said first and second

electromagnetic devices in such a manner that said first
electromagnetic device 1is turned off before a pickup
operation of said component and turned on after said pickup
operation, and that said second electromagnetic device is
10 turned on before a peeling operation of said top tape and

turned off after said peeling operation.

10. A method for supplying a component carrier in the form
of a tape, sald component carrier having a base tape in
15 which a number of cavities are formed on one surface
thereof for containing components and a top tape attached
on said one surface of said base tape, wherein a certain
length of said top tape is peeled off from said base tape
at a peeling station to expose one of said components which
20 is then picked up from said cavity at a pickup station,
comprising steps of:
providing a passage along which said component carrier
is transported;
providing an electromagnetic device in said pickup

25 station for attracting said component in position within



operation of said conmponent and turned on after said pickup operation, and
that said second el ectromagnetic device is 10 turned on before a peeling
“operation of said top tape and turned off after said peeling operation.

10. A nethod for supplying a conmponent carrier in the formof a tape, said
.conponent carrier having a base tape in 4,45 which a nunber of cavities are
formed on one surface thereof for containing conponents and a top tape
attached on said one surface of said base tape, wherein a certain length
of said top tape is peeled off fromsaid base tape at a peeling station to
expose one of, sai%&%gqp%%%nts which 20 is then picked up fromsaid cavity

at a pickuﬁa atto conprising steps of: providing a passage al ong whi ch

sai d conponent carrier, ..i.s trangported; providing a .ectr g i c device
in said pickup SPBTECANET £ 5P tt?%gFFﬁémg P tg%npgﬁgéggingggsgﬁ%%n %ﬁthin
44 said cavity; and controlli said electro neti ¢ device jn, such

manner t haf"e&&yed (hﬁﬁr rﬁi$§F€@m?%%ﬁF%°t§?ﬁé8ei&Fo%ﬁﬁne R %gfore a
pi ckup operation of said conpqnent and 5 turned_intq on status after said
i Ckup OpelS3@HF. 22EORE e NBARP SOBBFRFHGPa Tomsdsht CERPPRERY nFfe

form of a tape, said conponent carrier having a base tage in
5 turned into on status after said pickup operation.

11. A method for supplying a component carrier in the form
of a tape, said component carrier having a base tape in
which a number of cavities are formed on one surface

10 thereof for containing components and a top tape attached
on said one surface of said base tape, wherein a certain
length of said top tape is peeled off from said base tape
at a peeling station so as to expose one of said compénents,
comprising steps of:

15 providing a passage along which said component carrier
is transported; |

providing an electromagnetic device in said peeling

station for attracting said component in position within
said cavity; and

20 controlling said electromagnetic device in such a
manner that said electromagnetic device 1s turned into on
status before a peeling operation of said top tape and

turned into off status after said peeling operation.

25 12. A method for supplying a component carrier in the form



whi ch a nunber of cavities are fornmed on one surface 10 thereof for
cont ai ni ng conponents and a top tape attached on said one surface of said
" base tape, wherein a certain length of said top tape is peeled off from
said base tape at a peeling station so as to expose one of said
.conmponents, conprising steps of: 15 proyisding a passage al ong which said
conponent carrier is transported; provi |ng an el ectronagnetic device in
said peeling station for attracting said conmponent in position within
said.cavity; and 20 controlling said electronagnetic device in such a

nmanner t hat aiad el ectrg gne&{@oqqevdé:e §r£g g{dlr}lgfgnbassteatﬁ?geflq{e a

peel i ng ope? tion oﬁeﬁa e and urne status sai d

peel ing operatjon. 29 42, A ”Pfthggvﬁ%iegupgw e oG TIANEN, LAY B d 1 the

form 45 of %'t%Pe,? sat't conmponent carrrer aV|ng a ape in
nunmber of c VItIE? §re for d on one surface r eof fonggntangg%

conponent s Faffa J?i’clﬁ}-:gd c%rﬂp%ré?%t%nan U ac® oF °BSi & A etdape
wherein a certain 5 | ength f sa e i s _peeled,off fron1sa| hase
tape at a iBBeISF‘rJrQl sclréﬁlﬁﬁr 6C§X[9%S %ﬁ{ea}g"{‘sgal PEompBHER Y afd CSHén Sai d
g)éﬂgfiegi ﬁgﬂgggggt O:ta?f pslacligiedtou farq%n Egl %e% \éldt >clbffatf1§3101'tﬁ)l gg\ljg %ta%tel Otrzap
at a peeling station to expose one of said components and
then said exposed component is picked up from said cavity
at a pickup station, comprising steps of:
providing a passage along which said component carrier
10 is transported;
providing a first electromagnetic device in said
pickup station for attracting said component in position
within said cavity;
providing a second electromagnetic device in said
15 peeling station for attracting said component in position
within said cavity; and
controlling said first and second electromagnetic
devices in such a manner that said first electromagnetic
device is turned into off status before a pickup operation
20 of said component and turned into on status after said
pickup operation, and that said second electromagnetic
device is turned into on status before a peeling operation
of said top tape and turned into off status after said

peeling operation.

25



provi di ng a passage al ong which said conponent carrier 10 is transported;
providing a first electromagnetic device in said pickup station for
“attragting said conponent in position wthin said cavity; providing a
second el ectromagnetic device in said 15 peeling station for attracting
.sai d conponent in position wthin said gavity; and controlling said first
and second el ectromagnetic devices in such a nmanner that said first
el ectromagnetic device is turned into off status before a pickup operation
20 of said conponent and turned into on status after said pickup

operati on, at s econd el deyi.c ' n on
st at us bef ore atTB'beI ﬁ?‘d‘ oéperat?%%c’g&%ﬁsal gE? gpé{p?ﬁangjﬂt urlnag{ b {:?f
status after, sai gelin eratio 5 46 13.. .The_netho cco d

with any o&@mﬁw%?ﬁg %P&% %ﬁeFéFnWﬂ%ﬁﬁ?%ﬁefSFC?hgﬁéﬁﬁﬁe é ?grce
generated by _each of sajd g ectron%ggetjc devi ces na dj u

dependi ng St atd e e%&ﬁﬁ%r 5 c%ﬁ%gﬁgﬁg

carrier. 14. An apparatus for supplylng a co nent carrler t he fqrm of
a tape, saﬂfﬁﬁﬂﬁiﬂﬁwﬁncéPﬁPéWaﬁéQPn@Qf%ﬁw%gf pgomponent and/é1%sald

5 component carrier.

14. An apparatus for supplying a component carrier in the
form of a tape, said component carrier having a base tape
in which a number of cavities are formed on one surface
10 thereof for containing components and a top tape attached
on said one surface of said base tape, wherein a certain
length of said top tape is peeled off from said base tape
at a peeling station to expose one of said components and
then said exposed component is picked up from said cavity
15 at a pickup station, said base tape furthef including a
number of perforations defined therein at regular intervals,
comprising:
a rotatable wheel having a number of teeth formed
around a periphery thereof for engagement with said
20 perforations in said pickup station so as to transport'said
base tape through rotation of said wheel;
é guide member provided adjacent +to said pickup
station for ensuring said engagement Dbetween said
perforations and said teeth; and

25 a support guide provided adjacent to said periphery of



in which a nunber of cavities are forned on one surface 10 thereof for

cont ai ni ng conponents and a top tape attached on said one surface of said
"base tape, wherein a certain length of said top tape is peeled off from
said base tape at a peeling station to expose one of said conponents and
.then said exposed conponent is picked upyhromsaid cavity 15 at a pickup
station, said base tape further including a nunber of perforations defined
therein at regular intervals, conprising: a rotatable wheel having a
nunber of teeth formed around a periphery thereof for engagenment with said
20 perforations | id.pjckup_stati.on. s tq t t i d. . ba ape

t hr ough rotHt1 onwgf}gga?a whg}éll ;a alaégﬁficg}a ﬁ}éé‘ Sr%pr%(s?gg%ﬁagj&gc%ﬁ@t %gss%i d
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