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.relates to a conponent'

< R30 DEC 2004 1 SPECI FI'-CATI ON TI TLE OF THE | NVENTI ON CONPONFNT
SUPPLY SYSTEM 5 TECHNI CAL FI ELD OF THE | NVENTI ON The present i $0 4G &1

supply system for supplying el ectronic conponents

- to a conponent placenment machine in which el ectronic conponents are nounted
on a circuit substrate such as an electronic 10 circuit board. BACKGROUND

general ly

OF THE I NVENTION Fig 9 shows a conventiohal conponent placene Hﬂmﬁﬂm

i ndi cated by reference nuneral 10 for nounting 15 el

conponents on a circuit substrate. The 20 conponent pl acenent

has a conponent supply 11 for supplying el ectronic conponents 12, *1£166"
head 13 for picking up spEpareasIby fromthe Conpomm Hmlﬂﬂm

pl acenment

and then placing the conponents 12 onto a circuit substrate 1

devi ce 15 TODTLE r@RSPWEt INYENDEOR! acenent head 13 from one pl ace t ‘
a recognition device 16 or a canera for recognizing positions, i "8
and angul ar posi t ¢omsoNBhTt BEpeeRPRReREML2 hel d by the p'acenent

hori zont al

head 13, a substrate holder 17 for supplying the 25 circuit substrate 14

into the conponent placenent nachi ne 30 DEC 2004 2 10 and then hold
the machine, and a controller 18 for controlling overall operations of the

conpogient

TE@oeeN FMBetd Ner hr INVENTION

The present invention relates to a component’ supply

system for supplying electronic'components to a component

10

15

20

25

placement machine in which electronic components are
mounted on a circuit substrate such as an electronic

circuit board.

BACKGROUND OF THE INVENTION

‘Fig 9 shows a conventional componeﬁt placement machine
generally indicated by reference numeral 10 for nmunting
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'upvcomponents 12 from the component supply 11
and then placing the components 12 onto a c1rcu1t substrate
14, a transport dev1ce 15 for transporting the placement

head 13 from one place to another, a recognition device 16

i
i

it in

or a camera for recognizing positions, i.e., horizontal and

angular positions, of the component 12 held by the
placement head 13, a substrate holder'l7 for supplying the

circuit substrate 14 into the component placement machine



- The component supply 11 hol ds one or nore conponent 5 supply %35@553 19.
Each conponent supply cassette 19 supports a conponent supply®¥reer™
around which a tape carrying electronic conmponents is wound. The pl acenent
- head 13 has a vacuumquill 21 for sucking and thereby hol ding the conponent
12. The quill 21 is nmechanically 10 connected wth an angul ar control
mechani sm 22 so that it can rotate about 2a vertical axis parallel to Z-axis
indicated in the drawing to make an angul ar adjustnent of the conponent
hel d thereon. The transport device 15 has an X-axis transport mechani sm 23
and Y-axis transport 15 nmechanism 24 for a horizontal novenent of the
pl acenent Hdadni3 thEme holicuit iSUbsHd atcdmdBYahe & éé@%%{;ﬁi@roﬁs""%%h one
or nore el ectronic conponents have al ready been nounted before belng
suppl i ed i ebatided Iihac eEta TBCBhBeathBn'st b S LAst rﬁﬂﬁg t
el ectroni c conponents 12 may 20 Ee nount ed on Fﬂgt pa f%cu arﬁgggéﬂ??t
substrat e. mdbihecagni ti on device 16 for recogni zing the conponent 12 held
by the quill 21 is electrically connected to an i nage processor 25 where an
i mage picked upThy td¥ng@taoni ki, evii€end® ks ed fo det erm natjon
whet her the conponent %% IS propg?%g Eg1dh%§d%héﬂﬁhi?% gpéﬁ%téomp?P?P?IKS
200g 8 I n gpgpati dnHfet cegpone I chy 10 so construct ed,
151 Tounten ar oshoot o naops e bl EReiBEs of

t he conponents 12 to be nounted are sup 0 a comnpo tion
(not shownsiippbhesdravns '~Qﬁtfﬂgﬂﬁhl C onent._supply ,cassette 19
hel d by the 5pconponent8§%%%ly 11. gtp%ggénen ﬁ588n§3°§F¥#%e§ AR the
conponent sapplyngand e dihe [ % down toward the conponent 12
and suck it. ?teng t he quifF'Zlg%@ g$%%%ﬂ$og§tﬁﬁ?l_ th tﬂ%ecéﬂﬁ6%5ﬁ¥”12

hel d t her ef9aq Subsegyent] y pl nt,head 13 is.transported by the 10
transport devi ce 15 to a pggﬁpﬁgﬁ g%%ggiﬁ%ftﬁ%”?eéBﬁﬁﬁPgoﬁgﬁéwﬁﬁﬁﬁé?Y'The

R ik ST T PR L BN BT S

quill 21. The inmage is ransnifteq {o _ _
oG Processag 22 pALESY Th RERIAL L AROS, PLOCESS (8 del oL 11 1g poss b e
the controlTer 13 o uste ihe oo T ERCEE { RELB aBBRBhLChoaloLs 2CALS o
Correct |y FERserat ot aRo e AT T rERe Bt ARBIAE ARG EHRpRReRE 12 i
21 Fi gs. T At SHoW THS EGRPERERt TS0 TSRS (4 et theSr BRI 20
at tached WIZLALD. A9aREsbreehddhdilfhn 11237 S8V, COMROnEnLe. 12 e
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 méy'
20 be mounted on that particular circﬁit substrate. The
recognition device 16 for recognizing the component 12 held
by the quill 21 is 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.



- 30 DEC. 2004 3 In operation of the conponent placenent nmachine 10 sq
constructed, the conponents 12 to be nmounted are supplied tc>e§%dﬁ$oﬂ@ht

_suppl y-station (not shown in the drawi ng);~by neans of the conponent supply

- cassette 19 held by the 5 conponent supply 11. The pl acenent head 13
arrives above the conmponent supply, and then the quill 21 noves down toward
t he conponent 12 and suck it. Then, the:ﬁuill 21 noves up together with the
conponent 12 held thereto. Subsequently, the placenent head 13 is
transported by the 10 transport device 15 to a position opposing the
recognition device 16. The recognition device 16 catches an i mage of the
conponent 12 hel8 BYerR&Lgai Af %@@'ﬁﬂﬂ??ﬁﬁﬁﬁiEl?ﬁﬁﬁePFaW§ﬁPﬂP€dJ#b=$he
i mge processor 25. The image processor 25 perforns a certain i mage process
to det er ni REPPEESEFEPE 15 MorGIRARG Bhdt or tande arowntedi gAsemuRiFL gtk
conmponent 12, which is then transnmtted to the controller 18. Using the
det er mi nedt®i 3aFPHRABREL EHEPETNELBIELER 180&dshows tilve thesidrasring): the
pl acenent head 13 that is noving toward the circuit substrate 14, so that
t he conponBfans2 ¢& ddvye eepponenpossepphed cEmpattdie 10 rbeltd sepstutat e 14.
The conponent 12 is then nounted onto the substrate 14 by the downward
novenent ofomhengotl ISURPlyFilgs. 10hanglatesieat tHemdohPoremtivesppbove
cassette 19 and the reel 20 attached thereto. As best seen in Fig. 11, 25 a
nunber of theporEmaneart asgppayri eandy thegonpbaerntuil B0 2DEG@0E4 Hidwred
mechani sm 36 for feeding the conponent carrier intermttently, a reel drive
mechani sm 88wasd theatdampenantndiAgandels ¥k #nd a Tepeg griielegmiier2139 f or
gui ding the base tape after it has been separated fromthe top tape. 5 As
shown i n Fngses13up 130gaithelAwidD, the stompenenechbdhi swidb haeretd.xed
gui de 40 al ong and under which the conponent carrier 26 is transported. The
fi xed gui dduldfefimsnbhyupsheearhapantntpl béad413and at covess readn by ddre

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 is then
transmitted to the image processor 25. The'image prbcessor
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



- plates 42 positioned on upstream side and downstream side, 10 reﬁ§§?gpvely,
of .a direction indicated by an arrow 43, along which the conp@ﬁ% rier
_is transported, and thereby defining an opening 44 between these two guide
pl ates 41 and 42. A novable guide plate or a shutter 45 in the form of
plate is positioned between the upstream and 15 downstream gui de plates 41
and 42. The shutter 45 is arranged to no¥e back and forth in the carrier
transporting direction 43 between a first position adjacent to the upstream
guide plate 41 where it opens the conponent pickup station 46 for allow ng

the quill to access_the conponent, 20 and a second position adjacent to the
downst r eamSGlirde€pl 2f e U2 Gher £94M cPéses BhELBoonenttaRekly shavioe 46,
preventing the quill to access the conmponent. For this purpose, the shutter

45 is dri vite§Wladoriid@ stk M t4/ t peoRGedafbcRihesm 36loxshi sveod ficably,
descri bed bel ow. The 25 novable shutter 45 has a slot 70 extending in a
transver se the3p OPFEPEI4 3 dardsar atd%n hefs t e dmg®nerapel a2@nemvimghi ne
10 so constructed, the conponents 12 to be nounted are supplied to a
conmponent $@FEHiverlat ilargenothisHovwess n t Bee dbasengpeby 28edes of timber
conponent supply cassette 19 held by the 5 conponent supply 11. The

pl ace®ent ledaccadinies ves ayoveondtaveopponénnssuipingd aod tomen dlefaoe! | 21
noves down toward the conponent 12 and suck it. Then, the quill 21 noves up
t oget her withereeod ednpdremntedi?l del tihtdeval®. 2 Bubsedhent iy, dduh pAcenent
head 13 is transported by the 10 transport device 15 to a position opposing
t he recogniceivirtidevi 28 16. chherasgeoghirig orléediroailt campbasnan iLpages of

t he conponent 12 held by the quill 21. The imge is then transmtted to the
i mage processdaided.TheTo nagevpnocedsorcapqasitor i8 drefr idaiopdiimyeowt 0Cess
to determ ne possible 15 horizontal and/or angular m salignnent of the
conponent »Z, the clavistyt Eh dndnsm bledkingt havesnbnoblfedukd dsidgehide
determ ned m salignnent, the controller 18 adjusts the position of the

pl acagent keadti3 2%hatores sowiage tofatBet bes6ei tapkt 28ulst vl woLh hat
t he conponent 12 is correctly 20 positioned above the circuit substrate 14.

The conponenthi? itspt kapersontied thef Gddie cFubstgtatiay i decHde wavwwes d
novenent of the quill 21. Figs. 10 and 11 show t he conponent supply

cassette l9nanghdheiieeloR0tnét ashpdnbher i@pl1As ESt aSE8RthBnFIcE fHe 25 a
nunber .of conponents 12 are carried by a conponent -
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 compénent 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



--30 DEC. 2004 7 component supply cassette for intermttent tran%qpbgggkég of
t he conponent carrier includes a shaft 52 around which a wheel 1eveér is

_rotatably secured. The wheel lever 53 is connected to the other end of the

- linkage 50 (see Fig. 15) 5 through a pivot 54 so that the |inkage 50 may
rotate about the pivot 54 freely. The wheel |ever 53 has an actuator 55 or
| ever defined therein, which engages withh 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 |ever 53
causes the Ehu ter 45 to nove back and forth in the carrier transporting
direction 4%€ orm?ﬁﬁaBﬁF%OSSGOfQQHeH§ﬁ§q¥ﬂﬂ feRYi n§OBPORRBLhaSEIEASE, a
feed wheel 58 and, a ratchet wheel 59 secured to the 15 feed wheel 58 by
bolts 60 arEeRiIpbrteRtiBr PotERGondEbYEt Mardadram 39 diorouedtatbh@- day
clutch 61. The one-way clutch 61 functions so that the feed and ratchet
wheel s 58 dftRENG oF¢dly 3 6t a2 Pdn2 oF2PReIWhEe| merber 88 fart geiding the
counterclockwi se direction 62 in the drawing but they do 20 not follow the
rotation ofPajr Weelafeseritshas paencreprtpteddfrent £tba 63p Thperat chet
wheel 59 is provided at its periphery with a nunber of teeth 64. A ratchet
| ever B5 is rotAabERrovacuted Figst-hel dhedBCl enst E32ahdDi t Wreyagbstwetrh

ratchet teeth 64 of the 25 ratchet wheel 59. A stop lever 66.is rotatably
secured t o mechanism 35 has a fixed guide 40 along and under which the

component carrier 26 1is transported. The fixed guide 40
has an wupstream gulde 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 is 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 1is
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



<30 DEC 2004 8 the frame of the cassette and it al so engages wi § 0 DEft 26kt
teeth 64 of the ratchet wheel 59 so as to prevent free rotation of the

_Wwheel s 58 and 59 in the clockwise "direction but it allows rotation of

- these wheels in the 5 counterclockwi se direction in the drawing. In order
to feed the base tape 28 in synchronism\gtr1rotation of the wheel 58, the
feed wheel 58 is provided at its periphery wwth a nunber of teeth 67 for
engagenment with the perforations 31 forned in the base tape 28. 10 In
operation, the operation lever 48 is rotated in the clockwi se direction in

Fig. 15. Upon thi ti t i ndi | ,37 1 tated | h

i Fect i on AT T pt DERIER ¢05 Fapde REEHES SRR (FRE iF CRFELFR Plirgt h

of the top tqgﬁg%oqgted near the ilg% 70 of the shutter is 15 peel ed off
e e” op

fromthe bas® CHROTER TR oF % eration lever 48 also rotates the
wheel lever 53 in thggdirection 63_shown in Fig. 16, and this causes

movenent of the 2hufPRFPA5Taddt%ist 1Phe Wsmpoiftht AEAVEI &t eRisFbris ngt

direction 43., As a result, the conponent 12 is exposed to 2.0 the quill 21
at the picKipf THRMEYE. SYRRHY t FRSPOEEREI BRSoF TWEPAKREeshpEVef 758 PHNEe
direction shown by the arrow 63, the ratchet |ever 65 slides over severa
teethf%4(ﬁwh%ﬁbrgP%hgﬁnﬁhégln&&l'ﬁﬁob@héHPpPﬁF§dréﬂﬁiﬁﬂﬁaﬁ#ﬁﬁstoﬁhﬁever
66 continues to engage with one specific tooth 64 of 25 the ratchet , heel
59, so thatShaetr4t/chet GREBECESasWhiEl| an 3oPeretons lIeves t A8 fasel @heel

58 stays without rotation. Then, when the operation |ever 48 is released,
t he winding 1lever 49. In turn, the operation lever 48 is

connected with one end of a 1linkage 50 for moving the
shutter 45, and the winding le?er 49 1is 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
clutch 53 1is disposed between the suppért 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 is 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 mechanism 36 of the



< lever 48 rotates in the counterclockw se direction by the biagignged 9fge of
the spring 51, as shown in Fig. 15. By 5 this rotation of the operation
_lever 48, the linkage 50 rotates the wheel |ever 53 in the counterclockw se
- direction in Fig. 16. As showmn in Fig. 16, with this rotation of the wheel
| ever 53, the ratchet |ever 65 engaged with a certain tooth 64 of the
rat chet wheel 59 10 causes the ratchet eel 59 as well as the feed wheel
58 to rotate in the counterclockwi se direction. At this nonent, the stop
| ever 66 slides over the ratchet teeth 64 so as to allow rotation of the

ratchet wheel 59 relative to the gtop ever 66. Also, by rotation of the
actuat or 55°MPRBEES SHHRRSr FISHBVER ifPh neBPFBLEFERtsHAORTIRP TR ER% ow 43
to cl ose th% cgnponent pi ckup station 46. Wth the rotation of the feed
wheel 58 i ATt HBSCcGOMPRPENScKAFELSdi FBELVGRS thebdde Yape 289 ¢Hidgiwer ded
by a certain distance in the direction 43 due to engagenent 20 of its
perforati o881 WeVRTtRé £8ofRteRaLINi §ecarsss tﬁélesd’g‘ﬁﬁiuellﬁV%\ﬁ% W29 and
t he conponent 12 contained therein to be noved to the conponent pickup
station 46COBpeFéEREt it dheoPthigE v fetlei béakager 8P dsee tFHa .cdponent s
12 carried by the conponent carrier 26 are 25 picked up by the quill 21 one
af t er Sanot RBECPHERePnPLVERt Bf, SO IhPECGPOOLinkagadSPharynwitdd abatte

circuit substrate.
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 bééé
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 wheei lever 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



-~ The size of electronic conponents supplied by tapes or conpoggph eqﬂﬁiers
varies..in a wide range. For exanple, a relatively small conpdne F has a

~size oful.OMmx 0.5mM x 5 0.5mm or even 0.6mm x 0.3mm x 0.3mm Cenerally,

- each conponent is contained inside the cavity of the conponent carrier in a
nost stable condition, i.e., wth its na%or surface faces vertically.
Al t hough, in case of a particularly small and |ightwei ght conponent, it is
likely 10 to bounce up and around inside the cavity because of vibrations
transmtted not only fromdriving nmechani smincluded in the conponent

supply 'cassette itself but also fromothers included in devices |qcated
neglrobg. Thiﬁgf 5F8 S aPlet 3T tpe® T bgefigﬁooﬁpgﬁg&ﬁ tHeM 5 et ape,

if nothing exists jn place of the top.tape, _.it nay happen that the
conponent FﬁEEE a6n‘i uBEi 3&1‘9 pB@%FPS% \/Wie?é.)]i t §9naﬂ%ra§ur1$°ac8rf3¥88§ free
horizontally. This is so problﬁnatic because the conponent in_such an

upri ght poSPEREAOPr B ehPE WPEElEorBe AR IR Intitndieht At i e diitetdon
substrate as wel| as its vacuum sucking by the quill. In order to solve
this probl BHE a ¥hri @&y t e ARHAFUER 1 elOFt edthESEhe YRERARI kRt o He
enpl oyed around the conponent pickup station have been devel oped. In one
exarrp%e, aSOYRERFCLACKrgSe 1BARLIFT, igppehesiddawgdictte 25 heRBarrofta he
conponent supply cassette is separated into 30 DEC 2004 11 two guide

pl ates 41 &fEd4ZheThRasehutare 48 ie tHEWhprovisdedvbelh weetathese ofwdhpii de
plates 41 and 42 so that the shutter 45 may nove between the first position
adj acent tBheRé PSst ridien §apde whiastle 48, iandundvddastontl pési meonimheny acent
to the downstream guide plate 42. Wth this arrangenent, as shown in Fig.
13A, when vhéhshat t aunpert glads tirReth r sé7 pofPri orngebemendct Mdrfilc ddygonent
(not shown in the drawing) is exposed between the shutter 45 and the

downst r eanpgufdeapiane 3%,fph@ﬁdbintﬁéelba@@nﬂ©m@nﬁ8nay be picked up by the
quill. After the pickup operation of the conponent, as shown in Figs. 13B,
the $Autter 45 Apveperatihe,sébendppositiioon ledjeacdidt itso rdtm thglwist rdem
guide plate 42. At the sane tinme, the conponent carrier 26 is forwarded by
a predet er ploelwdsst alicesctsiornl 5 inhafig he 1Subsépemntthdenpootatidf, i she
transported to the pickup station 46. At this nonent, as can be seen from
‘the draw nginthegcorednén i® betptelednuphes samé| déowetdédnbyndhevisitut t er
45. This prevents the conponent fromtaking the upright position. Next, as
shown i n Fug. pgdCedt hep Z@pshut tZer #be npames bankwakd ceatbie fliengtthpasi tion
adj acent to the upstream guide plate 41. This allows the conponent 12 to be
pi cked up hiet opgutdpe Docengdsundmmantbpersidton70asfshidwn shuEikgs. i1A to
14D, the top tape 30 is peeled off fromthe base tape 28 at the 25 novenent
of thé shupeteled5offiforfirtdme tsleeohdsposiapiean tRotdreion 30fDEGe2@perktion

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



~first position in synchronismwth the rotation of the w ndiyggggem‘
Di sadvant ageously, after this backward novenent of the shutter

_uncowvéring the base tape results in that reveal ed portion of the base tape

- 28 is subject to 5 vibrations; which causes the conponent 12 to bounce up
and around inside the cavity 29. Eventually, this may cause difficulties in
t he subsequent vacuum sucki ng operation by the quill. In addition,
especially for the case of a relatively 10 vul nerabl e base tape, e.g., the
base tape for chip conponents having a size of 0.6mm x 0.3mm (so called
0603 chi ps), shown, in Fig.. 14D, the omqvenent of the shutter 45 fromits
first posi ﬁsoai}eoh%?éj é'{r'-.}hetﬁld sp%sﬁ%a}yosn %r@“%%gr?tr?etlr%eal ed part of such
base tape 28 and nip it with the 15 second guide plate 42, which results in
the transport deft&ct’ oFPERe WHhpBRERR AP i V6. ‘Bestedel8aPSq et YNB1
research studies reveal ed that deformati on of a portion of the base tape
adj acent tdaYRF dInEPFRLRPgddeit afRUNRRF &l PRV bage diZFE tiiOdiRENERYed
2.0 fromthe feed wheel transmits vibration to the conponent in the pickup
station. Messiderifores| 9F besHR-1h ¥ g. 287 shown her cBadentliSonal BY
conponent supply cassette, the downstream guide plate 42 is designed to
provi de a HisukEPEREEPPORd b coOPEFatHONdi bevighgi4®y beke tdp&kaze APso, a
25 third guide plate 71 is positioned on the downward side of 30 DEC 2004
13 the dowrsttidef gutlie prheels2 Yeyeddi retti 4 t Hdadi seoigpiprEcheskvwiape 28
downward so that it defines a relatively |large space 72 with respect to the
feed wheel BFecthion calsdsiq heldi-sendsgethowre itapBia8 tih t r anidh i Bhis
direction 5 substantially parallel to the tangential |ine of the wheel 58.
However, thotdittlaygagdd &hd cuheell tkgrer 8 SShcodhggesatichedt i baveti ch5i s
then transmtted to the other portion of the base tape 28 located in the
pi ckup st atengageshugibly hecevmponenpottd oluneé heandataketawhgsli gh
position inside 10 the cavity. Also, another techni que has been discl osed
i n Jdfaneseaquentthmuildatwdtdtorwt@®ed186B Ay AeX¥braprigvenieed) whweebod®ictog of
t he conponent. Specifically, as shown in Fig. 18, a permanent magnet 75 is
di sposed untdaratieheir apee t canspertldSkpassadérentaoneqi &t ofhidhemdmaget,
peeling station and the conponent pickup station. The permanent magnet 75
attracts thhe eipgndretvepdsd tdldnkgs iovdhitharesd, chvereedtie §opse ape tor
covering such components has been peeled off, so as to retain these :
conponent s alldwhetatgiricperofpodid imatdnsti denddie 59 waraespontd ngheavtopes.
Thi s ‘arrangenent nmay effectively

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
counterclockwise direction, the base tape 28 is forwarded
by a certain distance in the direction 43 due to engagement

20 of its perforationé 31 wiih the tooth 67. This causes thé
subsequent cavity 29 andvthe 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,



- prevent the conponent from bouncing up or dropping out of the cavity caused
by .vibrations as well as an electrostatic force generated as &ﬂlﬂﬁsuﬂmbcﬁ

_peeli#ag off of the top tape. In the nmeantine, electronic conmponents to be

- nounted 25 on the circuit substrate typically use nagnetic materials 30
DEC 2004 14 for their el ectrodes, which kes the el ectronic conmponents to
be attracted by the magnet. However, i f 10he el ectrodes are plated with
pal | adium or the conponent itself is in a very snmall size, the magnetic
force attracting such a 5 conponent is considerably weak. Even such snal
conponents, however, may be attracted by enhancing the magnetic field of
the magnettriss Theth meuntes ks €1iaool ctigeetrateabove. I n order to
facilitate pickup operation by the quill 21 even with the existence of such
magnetic attracii®ofiB® fdr G et ranistcyiprren hnystebHi egob¥dtander orhe
pi ckup station 46 as indicated by the dotted line in the draw ng. The
t hrust pi eompanente sty Wwanhdeciedawrvtibet kengser atFon ¢xamplds8 ao -
that, when the lever 48 is rotated in the clockw se direction in the
drawi ng, tedatimesty pimallk ¢emgenestt ttesowesdpearal AsOmmown 0 rbrEngx 19,
in order to allow the thrust pin 76 to contact a bottom surface of the
conpdénent 0LZ3mamdoki feven QOpbmuhexe 0 .SSnfor med0 admuhr ougbehelralZy ,i neach
correspondi ng portion of the magnet 75. Although the thrust pin 76
ef f ecti velopripeinentt hies 20ovbzimed qunisid2l e packipngodp the component 12,
this arrangenent tends to increase the vacuumforce F2 (see Fig. 20) needed
for the quiadri2t¥ tim pachkost tsealbeponeditidn,Thi se npans thhaitsamexeessi ve
attraction force F1 (see Fig. 20) by the magnet 75 will nake it difficult
for the vaoudac25 diddds 2lvéotpeeklyp the Mamoanrant 12n Waaslk i rof ura
limts :

particularly small and lightweight component, it is likely

10 to bounce up and'laround inside the cavity because of
vibrations transmitted not only 'from driving mechanism
- included in the cpmponent supply cassette itself but ‘also -
from'otﬁers included in devices ldcatea 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 is so
problematic because +the component in such an upright
position prevents its correct mounting onto the cirecuit
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




--30. DEC. 2004 15 the attraction force by the magnet 75. Al so, g etic
field generated around the pickup station 46 nay cause an a vers fect on
) p03|t|on|ng t he conponent 12 held by the 5 quill 21 in a proper condition.
In addition, due to bouncing of the conponent inside the cavity may
di sl ocate a contact position between thg%fonponent and the thrust pin. In
this instance, the | arger conponent may be held properly by the quill in a
correct |10 position, whereas the snaller conponent may be held by the quil
in an incorrect position. SUMVARY OF THE | NVENTI ON The present invention is

devel oped to _sol ve the .ahov ment.i oped dr ack a ventlo aI
conpongnt Wacéﬁ%ﬁ? n&éﬁ&ﬁ? %3o|98§ £§COrdﬁﬁ§3 %Hﬁg &épggt

i nvention, therg provi ded  an appar at us .as flned n clalg120 1 of t he
appended cP&aPHse eﬁe&?&”@?“ofnﬁﬁﬁ) FHenPEige éFQﬁwa i BRdafe & it&Ein

t he dependent c] ai ns. DEC 2004 16 - 22 BRI EF EXPLANATI ON OF DRAW NGS
Fi gs. 1A—1éh§h6RPFF8§néﬁtQﬁypwaﬁevpéﬁgeﬁp dheafidsh ReFidiupAiasRr &
conmponent carrler according tq the flrst 15 enbaodi ment of the present

i nvention, tRi g:he Eﬁéﬁée%mvéﬁlé)ﬁ ohlatet e appafatithe f sECenppIBATg ipn
conponent carrier shown in Fig 1A-1C, Figs 3A=3D show fragnental plan
vi ewsSof apdapparst s £Be gaﬁﬁﬁyFﬁgmaggéﬁﬁoﬁ@ﬁﬁeté¥4|er according to the
second’ 20. enbodi nent of the present invention, Figs 4A-4C show a timng
chart for an op@iﬁblGhléfaﬁﬁéﬂﬂﬂ&%ﬁﬁa&ﬁ&cﬁh%%®p¥§|ﬁgga déhpordyan ddre i er
shown in Figs. 3A-3D,_ Figs 5A-5D show a variation of the apparatus for 25
suppl yi ng ahéﬁﬁpﬁneﬁﬁ cdekiesr dshwwnn FhrFbgspositdpn, the electronic

component (not shown in the drawing) is exposed between the
shutter 45 and the downstream gﬁide 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 tiﬁé,'the compbnént
carrier 26 is forwarded by a predetermined distance, so

15 that the subsequent component 12 1is 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 éhown 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



- 30 DEC 2004 23 Figs 6A-6D show anot her variation of the appara@qpnééwﬂm
suppl y#:ng a conponent carrier shown in Figs. 3A-3D, Fig. 7 shows a ¢

fragnment al

pl an view of an apparatus for supplying a conmponent carrier

-according to the third 5 enbodi nent of the present invention, Fig. 8 shows
a cross sectional viewat VIII-VIII linejon Fig. 7, Fig. 9 shows a
perspective view of a conponent placenent machine, 10 Fig. 10 shows a
perspective view.of a conmponent supply cassette, Fig. 11 shows a

perspective view of a reel

reel, Fig. A2 showssaicde Yhew i SOIBanents s URRLY litét89§éﬁtt&f FeipQ

13A-13C show fragirental plan viéws of a conponent supply cassette

st r ot ngld oLl an SeaVtE o FLS 90D ShataoL Lt cemienga.of Lhe

conmponent supp

el evat i onaly Sy dfedd Wt An@ AILIAN OF 8,COURATEDT AUPBLYCCASHE! Lo Bl

shows an el'eva

e; simlar to oWs ~an

nponen

I onal I Vi ew O portion o

cassette, Fiirg'th]a?t Spé)\y\gafeé rB‘QP@%%" o%nlt%reg%dassei dteaqg/ei e% Og.st Qlelbj ect to

5

10

15

20

25

vibrations, which causes the component 12 to bounce up and
around inside the cavity 29, Eventually, this may cause
difficulties in the subsequent vacuum sucking operation by
the quill.

In addition, especially fdr the case of a relatively
vulnerable base ‘tape, e.g., the base tape for chip
components having a size of 0.6mm x 0.3mm (so called 0603

chips), as shown in Fig. 14D, the movement of 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
second guide plate 42, which results in the transport
defect of the component carrier 26.

Besides, a variety of research studiés revealed that

deformation of a portion of the base tape adjacent to the

downstream guide plate where the base tape is disengaged

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 forcé to the disengaging base tape 28. Also, a

third guide plate 71 is positioned on the downward side of

and a conponent carrier tape wound around the

16
ply



.25, conponent supply cassette, 30 DEC 2004 24 Fig. 18 showsag::p&ecl %\% tional
side view of a different type of a conponent supply cassette, Fg. 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. PREF D EMBODI MENTS Preferred
enbodi nents of the present invention wilt”be 10 descri bed herei nafter by
referring to appended draw ngs. Throughout the draw ngs, |ike el ements bear
| i ke reference nunmerals. (First Enbodinment) Fig. 1A-1C show a portion of an
apparatus for 15 supplying a conponent carrier 101 ysed for a conponent
pl acement fAENIGPERS HQiﬂrQH%qﬁ;gﬁ%ﬁ?uﬁfuferiﬁlfﬁétéPSaﬁhﬁﬂQRﬁqﬁﬁ%ﬂ?ﬁckup
station. Referring to these draw ngs, the apparatus |01 of the present
i nvention PASRudEPSa 28894 GW Y3 Sloorth@(?rrﬁéné&flﬁﬁ‘?plﬁ/ nedid igte Y cledpstment
20 carrier in a simlar manner as the conventional conponent supply
cassette déPErebed abblle. TERBCFAs feyetND3freds wheed weeAhd s| gvatses de
gui de (not shown in the drawi ng) and an upper side guide 104. so that the
conponent &&eri tsepgapsedt raasportare i mber ot t HEVELt olar B a direction

shown by 25 an arrow 105 while it is guided between both of these |ower
5 substantially parallel to the tangential line of the wheel

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. Specificall?, 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



.- 30. DEC 2004 25 side and upper side guides. Although not showqgé t he
drawi ng, the |lower side guide is secured to the frame of the '™ 6nédpk

_supply :cassette. The upper side guide 104 includes an upstream5 guide

pl ate 106 and a downstream gui de plate 107, or fixed plates, both of which
are di sposed at upstream and domnstreangiides, respectively, of the
conponent carrier transport direction shown by the arrow 105, by having a
space or an opening | 08 between them At the location of 10 the opening
108, a novable guide plate, or a shutter 109 is provided, which has a sl ot

110 oriented orthogonal to the carrier transport directiopn shown by the
R P C ke S T A R (A S S 842 L L

mechani sm (nat shown i he drawi ng) so as to be noved back 15 and forth
along a dfé%g??oﬁggﬁﬁﬁﬂe%nghégSrW%@n . EQHEYRT 4 nef nbYabPreeghEages! at e
109 can nmove back and forth between the first position close to the
upstream AL HREEL 186 wRRt LadoHBonaAt thecEairoraitont B9l § s ot Red

bet ween t he novabl e guide plate 109 and t he downstream guide plate 107 2.0
as shown iYPHY g SMEAL afdZehe EBBoMPIRRTIF orf LIS e At naTE id@In ScBanigui de
pl ate 107 where an opening is formed between the novabl e ?uide pl ate 109
and tthe ufRITRMEYLI R AR AP lritedioy abieeyusyeh ppmae bl 100mpaseRRs ar m
or a extension 25 112, which is integrally forned with the novabl e guide
30 DEC 2odzpwepwat@azobear¢ctter>@t@misgmﬁ eRBaggipPerthe atrgrrtiagfdpidcetion
toward the downstream gui de plate 107. Wen the novabl e guide plate 107

t akes the 9§ rghe gergneoms tichr@ensfon gxample, 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 th;ust pin 76 may be disposed 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 leverv48 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 1ift 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 Fl1 (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




- extends substantially the whole span of the opening 108 in 5 the carrier
transport direction 105, thereby preventing novenent or vibra@qucoﬁ7$he
conponent carrier 102 | ocated between the novabl e guide plate 109 ang t he

- downstream gui de plate 102 where the opening 108 for conmponent pickup is
formed. On 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 wheysthe novabl e guide plate 109 takes
the second position. In accordance with the conponent supply 101 so 15
struct uredchthateeaReien fGAdd &y 1 idadhiansPort ef1kat et Rl Ry a
predeterm ned distance 114 toward a direction shown by the arrow 105. In
the same MpRBeH GerharelailanatneOBRORER! AANIR! APSELLbR] ghowe the

conponent carrier 102 includes a base tape having cavities or

cont ai ni ng e 5, . fon r LN e.cavities,116.
The top tasgglgggga%rgze%&:t trﬂ&%u%hélt[ﬁ’élrgqog‘iﬁ%ﬁ&?%?% go!rL19t Hgﬁéo\t%’bl élegui de
plate 109 aft 'g s peeled off from,the base tape, and then is wound
ar ound heqPéZﬁ h t LEhBwWR RSN ECFARFG- The 25 conponent 115, with its
covering top tape has been peel ed 30 DEC 2004 27 off, is exposed at the
conmponent pickugns IOl $eRabedpErRdes He FosaBPBEPgURAE Finmticle10o
and the downstream gui de plate 107, and then the conponent is picked up by
sucki ng op&hat iV IETY t Revquiislomrtehewconrtadie oswitign So@fveent Hde
conponent 115 is picked up, the novable guide plate 109 noves fromthe
first positpopnonenthendetbrdtpesisti grin.as Ishahisi dnEitgsicel A taed 1BRgdm this
i nstance, the conponent carrier 102 is also transported sinultaneously
toward thecdimpeathan nsyowe byiellle pop@y130%y the quill in a correct

10 position, whereas the smaller component may be held by the

quill in an incorrect position.

SUMMARY OF THE INVENTION
The present invention is developed to solve the above
15 mentioned drawbacks that conventional component placement

machine involves.

According to one aspect of this invention,
there is provided an apparatus as defined in claim

20 1 of the appended claims.
Features of embodiments of the invention are

defined in the dependent claims.



- 10 by a predeterm ned distance, which in turn the subsequent conBinent 115
is.positioned at the conponent pickup station 111. At the next s g@ﬁcﬂﬂﬁ
. nmovabl e gui de plate 109 noves backward fromthe second position to the
-first position, as 15 shown in Figs. 1B and 1C. During this novenent, a
certain length of the top tape i's peeled off fromthe base tape, and
peeled top tape is taken out through the slot 111 and wound around the
winding reel. As a result, the conponent 115 is exposed at the conponent
pi ckup station, and is 20 ready for pickup operation by the quill. As is
understood fromthe above, when the novable guide plate 109 takes the first
position, novenent or vibration of the conponent carrier |ocated between
t he novabl e guide plate 109 and t he gpwnsiz eam gui de plate 107 25 is
restricted by the extension 112 of the novabl e guide 30 DEC 2004 28 plate
109. Accordingly, even if vibration fromother nechanismis transmtted to
t he conponent carrier, the conponent carrier is not vibrated at all or
substantially not vibrated. Therefore, the conponent exposed at the 5
pi ckup station does not bounce up nor nove around inside the cavity 116,
~and this may | eads to achi eve proper sucking and pickup operation by the
quill. In Ltion..sipce a portion of the conponent carrier |ocated at the
pi ckup stggggh,%%gLéﬁéggﬁytO?PéB%WJN%§tagnate when the 10 novabl e gui de
pl ate 109 ane%_toma&g he ﬁecond<positi n, .this porti-on of the conponent
carrier would hofSbe Téﬁea gy Sragpe St & iR e i RPHIAEES 109
and the fixed plate, and hence stable transportation of the conponent
carrier nﬁ?rbégﬁﬁﬂﬂﬂ%%.a1§°ﬁQPPﬁéﬁnﬁ%fr%%E GERRLA e B d8epl B %S107 has

a cutout 113 rrespondi to the extensiqgn 112 of the _
%E emboggmen%po? tﬂg.present inventgon,

Fig. 2 shows a variation of the apparatus for
supplying a component carrier shown in.Figs..lA—lc,

Figs 3A-3D show frégmental plan views of an apparatus
for supplYing a component carrier according to the sécond'

20 embbdimeﬁt of the present-invention, | N

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 vvariation of the apparatus for

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



- novabl e guide plate 109, which nmay receive the extension 112 me%é'ﬁ%g 2004
novabl e gui de plate 109 noves to the second position, and thus any

_interférence between these two may 20 be avoided. In the illustrated

- enbodi ment, the extension 112 spanning the pickup station 111 is forned to
t he novabl e guide plate 109, while the cytout 113 opposing to the extension
112 is fornmed to the downstream gui de plate 107. 25 Alternatively, this
arrangenent nay be reversed, i.e. the 30 DEC 2004 29 downstream gui de
pl ate 107 may have an extension 112', while the novabl e guide plate 109 may
have a cutout 113 0 in Fig., 2 Aso.in the_i]llustrated enbadi nent,
al t hough only oﬁ'q\? (636%—?%5;,\32}10% éanfogcrl}%rd VRGeS Ay @f oJﬁ ° oPRPRBAGTE uliPhal
si de edge of the .component carrier, two extensions_pay be formed al ong both
Si de edges DPRE b bGRARCTEAT (G oo R MG {rork £33 het?
plate or the fixed plate, Al though the present enbodi nent has been
described 10 refédi ng £8°YA ébp‘?%?%%ngﬁf §ﬁ6ﬁ1yYh%WaOéoﬁan%HPaE%PPFer in
a formof a conponent, supply cassette, the present invention may be,
appl i cabl e TF tHgP ¥%Rgtgpé§W¥°Qﬁﬂﬁnﬁfﬁ§lF5r%ﬁﬁﬂﬂ%ﬁ?@ EBnpdifenthEsdri er
which are not in the formof the conponent supply cassettes. 15 (Second

Enbodithrent )2MR%EMENT Ao gy Present JgpEniifl for suppl ying a

Fig. 8 shows a cross sectional view at VIII-VIII line

T e/ movabl e gui de

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
Componenf carrier tape wound around the réél; o |
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 elévational 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,



- conmponent carrier shown in the drawi ng has an el ectronagnet lzﬁgﬂ@mhe
tape peeling station 121 and the conponent 20 pickup station 122. 1n the

_drawing, the electromagnet 123 is illustrated in contact with the bottom

- surface of the conponent carrier 102. In such an arrangenent, preferably
the el ectromagnet 123 is installed in th§4opening formed to a gui de nenber
whi ch gui des the bottom surface of the 2%5*conponent carrier 102.
Al ternatively, the el ectromgnet 30 DEC 2004 30 may be depl oyed beneath
t he gui de nenber. For this case, such guide nenber is preferably fornmed by

non- magneti c material. The electro net 123 is elecgtricall onnected to a
controll er 124,%§ﬁh IS WSCﬁ?"eggng%OB? t fds ¥P€@tﬁﬂ%ﬁédé%fﬁ?§eP§

controlled by a signal outputted fromthe controller 124. The operation of
the controltV®f PE4 3 ETOORSE e fUPRlk #5389t Svow be described by referring
to Figs. 3A-3D and 4A-4C. Fig. 3A shows a stage _ imediately after the 10
conponent is pi &Red ulP afhPHE Gorpemeht Spréfepadt atierh. ofit a heemeeRreRt t he
el ectromagnet 123 is in "on" status. Then, as shown in Fig. 3A and 3B, the
conponent EHPPILEr CREZetdet havsper tedhioVedr i diatett i on shown by an arrow
125 by a predeterm ned distance, and the subsequent conponent 115a 15 is
posi tPoned at tHddeonglnefhopsckap srasbonsegpiodati ngidhi chietie of a

el ectromagnet is kept in "on" status. At this instance, a portion of the
top tape 12ZEMPOnENtngupipd Yf glaselititg denvidret remSwrnentpaEantetof f fromthe
correspondi ng portion of the base tape 127 at the top tape 20 peeling
station 121. Thus, the conponent 115a is forced to be placed in position

inside the cavity 116 due to the
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 ﬁmbodiment)

Fig. 1A-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



Sattraction force (F1) generated by the el ectromagnet 123, and th@ %Bng@ ent
woul d not drop off fromthe cavity 116. Subsequently, when theihiQI

_ approaches toward the 25 conponent 115a at the pickup station 122, the

- el ectromagnet 30 DEC 2004 31 123 is changed to be in "off" status.
Accordingly, as shown in Fig. 3C the qu'#l 128 may easily pick up the
conponent 115a with sucking force (F2). ter the conponent 115a is picked

up by the quill 128, the 5 el ectromagnet 123 is reversed to "on" status,
and this causes the follow ng conponent 115b to be kept at a stable
condition insjide the cavity 116. ., descri bed above, the conponent 115 is

retai ned i £8%s HPEEXAStid6n FUiGiEFe the cavity 116 during 10
transportation due to the effect of the magnetic field generated by the

el ect romagnet 123 TheN%hen8E hethHihd 1Rat thRe 45a1ELRE , pitd¥8 ngoWBTrofSide
component 115, since the electromagnet 123 is turned into "off" status, the
quill 128 Fdy-9€asify FFUCED tHoe Egﬁpo?fé#me 15 withBouEoBRPAGNES BMRR LY bed
by any magnetic field. Therefore, excessive sucking force of the quill 128
may not beCes§&itted. Flheh&Ppesyehider guhdecddd oinchedesnponamsidsamith a
smal | size, or the component 115 nade froma material wth low ratio of
magne®i c, SudRecPHedrerk0q Brdey dPwnsbeeampouddei plpssi tildh iar af sxedl e
condition inside the cavity 116 by enhancing nagnetic force of the

el ectromagdetes3. Hetdh effancdishgneréc flospesddes afot vafsftertans uckiag
operation of the quill 128 at all, since el ectromagnet 123 is anyway turned
into "of f" dowastseddy i vdehe compeedritvedivekupt 25 hepecanponenAl swgrmegmi t ude
of the magnhetic force to be 30 DEC 2004 32 generated by the el ectronagnet
123 may betadnspoad byiréerticomt sbbwer W2 4tdepeandiowy 0p6n tie bexéngr 4 he
wei ght of the conponent 115. Alternative arrangenent of the el ectromagnet

i s shown 5spacE g HA-&GpnimgwhD8hbetweknr dtheal .ect ARomagretl o2k i ddBSposed
at the area of the conponent pickup station 122, and the second

el ecibomagnee dPenisgdil9Bosead matvabie gudaeofplishe ,t ape gpethitigerstiadg as 121.
Both of these el ectromagnets 130 and 131 are arranged to be controlled

i ndependenplrpvigiedl,n wHich drtasanges@pt:, 1410 tdeiaitge optrdpahelly taf titHe
conmponent pickup at the pickup station, both first and second

el ect romagreatryid30 arahdRirtaréiatéctbol shatws.bstibBoWrdow Figs. S5Aend 5B, .
the conponent carrier 102 is transported by a predeternmi ned di stance toward
the 15 di r moviableshpuiddy pdrtar r oo0 125 whkedbotd ef shetekectdonmpgiet s
130 and 131 are kept in "on" status. By this novenent, the subsequent
conponent habhand spognbitosedwat ihheheorpandmy)pisek W Hatdedmohdetl ¥AtK he

ot her hand, at the tape peeling station 121, a portion of the top tape 20
covellbng t hadf gblreéhi BJongnpoderiectidh ishomaeled tofd Afrirom tis conesgndi ng
portion of the base tape 127. During this peeling procedure, static

el ectri ci t yneayokabtkapgededepandi NQ 90rR afBkRRiea b dks ethd Aodthe Beofndape 126
and/ or the base tape 127. Such electrostatic force may affect the

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 1is 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. conponent contained inside the corresponding cavity 116 3% C 2004 33
where the top tape has been peeled off, which nmay cause unstabl O66.42004 on
_to the“conponent 115b. Thus, if vibration is transmtted to the particular
- conponent 115b, it nay easily nove or bounce up into vertical position. 5
According to the present enbodi nent, however, magnetic force F3 generated
by the second el ectromagnet 131 keeps t conponent 115b in a stable
condition inside the cavity 116, and therefore, the conponent nay not nove
around or turn into vertical position due to such electrostatic force. 10
Magni tude of such electrostatic force may vary dependi ng on nmaterials used
for the toplehpel?262BHdPBECRAE BPRsENCAFETTIPT ACCHPECRGINY (Al hesctdedt rabl e
that the magnetic force to be generated hy the second el ectromagnet 131 is
adj ust ed dEPEABANGIEn 1PN HEERIT aP¥18F tHEE t HPés, dd Rl Ehgs Movadles
and/ or ~wei ght of the conponent. Toward this end, it is desirable to storage
necessary Ga%éer§F3FPnég?ot?héSnﬁ@ﬁeﬁ?és@hapééﬁépmst¢@§ &x teamereritl Dy
conponent basis in the controller 124 (specifically, voltage to be applied
to the el eextenagnevpsigntial lyhdhe etialehezpan sofayhgenpeaing2d08 in
appropriate magnetic force for each of the correspondi ng conponents. After
t he cbnponthe ceariieri Snemsadt ofirketioni t10h, oftiExebp Apreviend ingsi ti on
of Fig. 5B, both the first and the second el ectronagnets 130 and 131 are
turned i ntoovemeht26rsvdtuatiPmunt aghehowmpomert gcaBEiesuBd@quemtatsgtki ng
and 30 DEC 2004 34 pickup operation of the conponent 115a by neans of the
sucki ng fobetwé¢fR) et movglilld dr8demyplkaie | Y 0¥e sonddutheddodsdgiream
conpl eti on of sucking of the conmponent 115a by the quill 128, the first and
t he secondgeldet pdagndile 8GN 1Giemirngt L0 Beforntombonenst gtiwkuagai n
whi ch causes the conponent 115b to be kept in position inside the cavity in
a stabl e coadifbirord .Under sbiehoshelrl éacahdi theondovhetceapogentiecalaiter 102
is transported for the predeterm ned di stance, during which the top tape
126 18 peeled afds f aomulduthelbased ape rEXkiatinichespape, pdel | agdstatticon
121. Since the conmponent 115b is kept in a stable condition by nmeans of the
el ect r omagaed id 30 n tiehrd cxempenent til 1bhe degtengtiohoWice o Rhe st rdano
vertical position due to the static electricity charged during peeling of
the top tageiddbpliteWien twherc oo mdkalslpplyidaspleemuoablcakeu dhepl at e,

second position.
In accordance with the component supply 101 so
15 stfuctured, the coﬁponent carrier 102 1is 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 1is 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



sor. a shutter as in the case described in the background sectiog d&ﬂ?%@irst
and the second el ectromagnets may be controlled differently as P ows. For
_ exanplie;: 'Fig. 6A shows a stage imediately after the conponent is picked up
- 20 at the conmponent pickup station 122. In such an instance, the first

el ectromagnet 130 is in "on" status. During this timng, the second

el ectromagnet 131 may be in either "off"23tatus 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 30
DEC 2004 35 either only the first el ectromagnet 130, or both of the first
and t he sectifd eleE¥meRfhat’s tBD conpdsEnarpi¢kup ontasianusllByothisd
novenent, the subsequent conponent 115a is now positioned at the conmponent
pi ckup st atbhedivele2?. ther imgvabléi gwsitdegeplilie nb¥@blemdyuitthe pllavestB88amwhi ch
is structured to nove sinultaneously with the conponent carrier 102, is

al so noves duideepkgtuevdlodnt andt dhee (dsei tbmpbnahed 1y datked lupesy
toward the direction shown by the arrow 125. Therefore, there is no

rel ati ve nauerkeinty dpdérettviensn dhechmowabl Bl b tdesipbvad eid 3ehandrathiengonponent
carrier 102, hence the top tape 126 is not peeled off during this novenent.
Then, still in BftedBthehecomyvehéet guilde pkatgidBad myes kaekwasdabremthe
position shown by the dotted lines to the position shown by solid lines. 15
Duri ng suchydiabkvwelratk eravrerdvey  fdum nive bt e giti sles pt 86€, t& hehé apecvhadi ng
reel, not shown in the drawing, is rotated, and the portion of the top tape
| ocat ed at gdid giape, peel snewat ahi eigh2l i ekl ed. of frf rgmd henbasecéape
127. During this tape peeling operation, at |east the second 20

el ect romagngie 131compénéned | Bherier” stejus fos prevesy i ngethgshoLtomwi ng
conponent 115c from bouncing up due to the-electrostatic force possibly

charged durding ttiredigyliywdowdied st dekeet L OABRGRBLN1 Y ithd UWLPLS T 1H9
"of f" status when the quill 128 picks up the conponent "115a. After 25

conpligf i on \yf £oppeneRtri AKHP di@tlanddle fiid in3@uPEC ¥R04s38sequent
el ectromagnet 130, or both of the first and the second el ectromagnets 131

and 131 ar &dndithd NG "IN "y Bl ibh &0 O, t RN LS COMPOPEMk uS 8 £h €164 02 'S
transported by a predeterm ned distance.
~111. : : ‘
At the.next stage, the movable guide piate 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 understood from the above, when the movable
guide plate 109 takes the first position, movement or
vibration of the component carrier located between the

movable guide plate 109 and the downstream guide plate 107

25 is restricted by the extension 112 of the movable guide



- 5.As such, in order to prevent novenent of the conponent, the seggnd

el ectromagnet 131 is turned into "on" status at |east during the i BEC 26041
_the top tape is peeled off due to the backward noving of the novabl e guide
- plate 132 backward. Alternatively, the second el ectromagnet 131 may 10 be
kept in "on" status all the time so that the second el ectromagnet 131 may
attract nearby conponents in position thbughout the operation. (Third
Enbodi ment) 15 Fig. 7 shows a portion of an apparatus for supplying a
conponent carrier 140 according to the present enbodinment. Referring to
Fig. 7, the upper side guide 141 of the conponent supply cassette includes
a support phede 1489ext eddianydiferlefr oevenhi 86 exilpraiesor owaren t neHesed
wheel 20 142 and faces thereto at the downstream side of the conponent
pi ckup st ameohaphaem shewtiangnbiet thdwitieg) tha poenponeddd afryier suppor t
gui de 143 has a slant periphery facing the feed wheel 142, which hel ps the
per f or at i onpsmpdbehdr med-mrert hiss bast wvapeat2d tat nal bt aicn stubesitardrigddsnent
25 with teeth 146 of the feed wheel 142 even after passing the 30 DEC
2004 37 conponenibpatédip st @heoafoAecoritheg dompdnendonpapentdsuppl ywhkd0 so
constructed, stress or vibration of the base tape caused by stagnation or
bent 6f thpibase tsepeion sdbss anbitaldourete nupaned afote absouhad ihafiare it
is transmtted to the conmponent pickup station, since the base tape 127 may
be retai nedhby thaeitgedlhpelantdd2 thdrs amagl alex@by t®ngathitivsd apapkd’
after conponent pickup operation. As a result, the conponent |ocated at the
conponent puektipgstaid opickyp nopelrattioa upy 1Ohénsgide 1t.he TAviddditdrsh hence
t he conponent may easily be picked up by the quill and held in a proper
condi tion. sAaeer i ngoteian expethaemion@Hbia edabyibhe lioveaddr st oftrdhe
present invention, for the case of the conventional

pickup station 111 does not slack or stagnate when the

10 movable guide platé 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 avoided. |

In the i1llustrated embodiment, the extension 112
spanning the pickup station 111 1is 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



“apparatus for supplying conponent carrier without having 15 such s%fport
guide 143, 4 conponents out of 1069 bounced up into a vertical p%QiECDQM4
_ Whil e no such occurrence were observed for the case of the apparatus for
suppl ying conponent carrier having the support guide of the present
enbodi nent. 20 The configuration of the support guide 143 is not limted to
the one herein illustrated, but rather t4% support guide can take any
.configuration so long as it can help the base tape to be engaged with the
feed wheel during a |onger distance after passing .the conponent pickup 25
station. 30 DEC 2004 38 Further, the support guide 143 may be formed as a
bl ock secudednsbrepe (Poede gilade14107 ormatny higwef opneettrrgtel | Y 18 ,a
portion of the upper guide 141 by changing its design. 30 DEC 2004 39
CLAI M5 1. whidppahat poviagrlesupplde nplateodflneaty deve ex cntbhe flddh,of a
tape, said conponent carrier having a nunber of cavities formed on one
surface theseshoWorigoFtiginkng 5 conponents, conprising: a pair of spaced
first and second gui de plates al ong which said one surface of said
conponent carriBisosiguitthed;lld umivaiiiesl rmced pharite, daspbsedghbehdgerzai d
first and '

5 extension is formed extending along one 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 of 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. 1In 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



“second’ guide plates so that it can nove back and forth 10 bet ween3® DEE%@M
position adjacent to said first guide plate for defining a conponent pickup
_ station between said novabl e gui de plate and said second guide plate, and a
- second position adjacent to said second guide plate; and an extension
formed integrally with one of said 15 nngagle gui de plate and sai d second
gui de plate, said extension extendi ng be en sai d novabl e guide plate and
sai d second guide plate along at |east one |ongitudinal edge of said
conponent carrier and opposing to said one surface of said conponent

carrier so as to cover tion 20 said onent carrier |located in
sai d corrpoﬁ‘éﬁ(ttbpﬁ CE‘?RJl ﬁnﬁﬁgﬁ §§1€d gd'ti‘\}ja?ol '@*i’ﬁ’éle pFefe HhhiesCast d
first position. 2. aratus according to claim1l1l, wherein the other one 25

of said novakhe @HFG@ gERE Bnd S aiPd STETGRE Yguf 88MERat BY haRonr agReieic
portion for rece|V|ng sai d extension 30 DEC 2004 40 when said novabl e

gui de pl at &2itgkddlsai TR cdhRCHBE/PRPBAL $83ad snetlads rdiedd varseneeké@r ence
bet ween sai d novabl e gui de plate and sald second guide plate. 5 3.

Appar at us &Scofdi ¢RpEEP ke mlLhr apgli ni'on"wer ei'wiifie sdmpusenefcathé er

i ncl udes a base tape in which a nunber of cavities are forned on one
surfade t helestrogedas didd rigs corpbrehtedahd a sdgnedpe widdietl Hromai d
one surface of said base tape, a certain length of which top tape is 10
peel ed of f theowosdir® l3gse lt24pe at a peeling station to expose one of said
conponents so that said exposed conponent is picked up fromsaid cavity at
a pickup statioffhesapdebatdonapef f uthehercomigioddienry a2Aunded oforgeedenmtati ons
defined therein at regular intervals, said 15 apparatus further conprising:
a rotat abl pinkepl vhiadd ngow enbdesof ibedt byf arafed: mirgunto a Fpesi. ph#Ay3D

t hereof for engagenent with said perforations in said pickup station so as
to transpoendsadAt-Hase tFmge t BAowdglowsotat istagel Tanedidiesly A@terguilte
menber provi ded adj acent to said pickup station for ensuring said
engadénent coapwaen tsadisd piekidr atp @rts ted coaipbrieaat hyicub astsuppatt Gt de
provi ded adjacent to said periphery of said wheel and in a region where a
portion of thdisd shage ,2%hieapd cict ralrawnetto Idisdnrgage 'foromsaithd eetthersai d
support 30 DEC 2004 41 guide being structured to increase a | ength of
engaged pogaii athdwar nbd Bygsai3d petd 08B i ahe awhsaiehtbaseriape. 102 is

transportéd 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
followiﬁg 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 116.
Subsequently, when the quill 128 approaches toward the

25 component 115a at the pickup station 122, the electromagnet
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f1109%& ()-!3f!10%& ()-~(efghtxmbC 10% $10%' ()- 10 10 10 : $10%& () -
411098 () - r&hape&terioflUke (ot VEAEZ effect of the magnetic field
| }[9mbC 1! " 394 0%CC& () - 3+! " 3909 x& () -3+! " 3% 0%& ()-3+'v 3%40% ()- 3+! 109&
'()-&109&' GeneFated by! +hE0¥le® H{onaghRU<& A3I - $109EhE) othBy hiRd, v
"3%0% & ()-3+!n 3%0%& ()-3+F

the time of picking up of the component 115, since the

'electromagnét 123 is furned 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 posifion 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
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component 115,
Alternative arrangement of the electromagnet is shown.
5 in Figs. O5A-5D, in which the first electromagnet 130 is
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 arrangemént, at the stage immediately after
component pickup at the pickup station, both first and
second electromagnets‘l30 and 131 are at "on" status. As

- shown in Figs. 5A'and 5B, the component carrier 102'is
transported Dby a predetermined distance toward the

15 direction shown Dby 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 baée 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
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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 eiectrostatic 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 electromagnetbl3l 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 cofresponding
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
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quill 128, the first and the second electromagnets 130 and
5 131 are turned into "on" status again, which causes 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 eiectromagnet 130, the component 115b does not
bounce up nor turn into vertical positioﬁ 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. In 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 1is transported by a predetermined distance

25 toward the direction shown by an arrow 125, during which
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first and the second electromagnets 130 and 131 are in "on"
status. By this movement,.the_subsequent component 115a is

now positioned at the component pickup station 122. During

5 this stage, the movable guide plate 132, which 1is
structured to move simultaneously ’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 is not peeled off
during this movement Then, still in Flg 6B, the movablev

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 intd "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
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predetermined distance.
5 As such, in order to prevent movement of the component,
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 their engagement

25 with teeth 146 of the feed wheel 142 even after passing the
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of bent of the base tape is substantially eliminated or

5 absorbed before it is transmitted to the component pickup

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 éaéé 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 ofy 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.
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Further, the support guide 143 may be formed as a
block secured to the upper guide 141, or may be formed
integrally as a portion of the upper guide 141 by changing

its désign.
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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

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
second position adjacent to said 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 so as to cover a portion

20 of said component carrier located in said component pickup

station when said movable guide plate takes said first

position.

2. Apparatus according to claim 1, wherein the other one
25 of said movable guide plate and said second guide plate has

a cutout portion for receiving said extension
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guide plate and said gsecond guide plate.

5 3. Apparatus according to claim 1 or claim 2, wherein the
component carrier includes 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, a certain length of which top tape is

10 peeled off from said base tape at a peeling station to
expose one of said components so that said exposed
component 1is picked up from said cavity at a pickup
station, said base tape further including a number of
perforations defined therein at regular intervals, said

15 apparatus further comprising:

a rotatable wheel having a number of teeth formed
around a periphery thereof for engagement with said
perforations in said pickup station so as to transport said
base tape through rotation of said wheel;

20 a guide member provided adjacent to said pickup
station for ensuring said engagement between said
perforations and said teeth; and

a support guide provided adjacent to said periphery of
said wheel and in a region where a portion of said base

25 tape is about to disengage from said teeth, said support
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guide being structured to increase a length of engaged

portion formed by said perforations and said base tape.



