REUSABLE FI XTURE FOR CARRI ER TAPE This invention relates to a reusable
fixtare for a carri.er ‘tape for holding a carrier tape of the TCP (Tape
Carrier Package) type. In recent years, as high density nmounting of IC
(Integrated Gircuit) and LSI (Large Scal e Integration) packages onto
circuit boards proceeds, the reduction in size and pitch and the increase
in the nunber of pins of packages havk been and are proceedi ng rapidly.
Therefore, attention is paid to TCPs of the TAB (Tape Autonated Bondi ng)

type with which reducti j 4 re tion d itch. of packages can be
ant'i ci pated suffi- ci engﬁj".&p‘?ﬁg %éggq’é}ﬁ ?FK) “F%%'{{}Bg #ﬁ%}‘é t he general
structure of a small, thin I C package wherein I C chips are incorporated in
a carrier tape and nolded with a resin by transfer nolding. As the
reduction in pitch and the increase in the nunber of pins proceed, it
beconmes difficult to keep fine lead termnnals accurate until inmediately
before the package is nounted onto a circuit board. Therefore, it is a
conven- tional . practice to provide a reusable fixture as a guard ring and
cut and form t ke iGArirwindiane rdT@edeat ebyabebasabreuntixite dehEaragkage onto
a circuit board. The general -2 structure of a reusable fixture for a

carrier tapeQmtiaes fobtddind eaechrhferngapesgfantchaor f(mamd at a
central "portion thereof foir allow ng bonding of an IC chip, a frame forned
so as to @mrrmuni&dmkagﬁxwtxmmtphery of t he "bot t om

In recent years, as high density mounting of IC
(Integrated Circuit) and LSI (Large Scale Integrationj
packageé onto circuit boards proceeds, the reduction in size
and pitch ana the increase in the number of pins of packages
have been and aré proceeding rapidly.

Therefore, attention is paid to TCPs of the TAB (Tape
Autoﬁated Bonding) type with which_reductidn in size and

' reduction in pitch of packages can be anticipated suffi—
ciently. The TCPs of the TAB type have the general
structure of a small, thin IC package wherein IC chips are
incorporated in a carrier.tapehand molded with a resin by
transfer molding.

As the reduction in pitch and the increase in the
number of piné proceed, it becomes difficult to keep fine
lead terminals accurate until'iﬁmediately before the package
is mounted onto a circuit board. Therefore, it is a convén—
tional practice to provide a reusable fixture as'a guard

ring and cut and form the carrier tape immediately before

mounting the package onto a circuit board.  The qeneral.:
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~menber in order to protect the carrier tape, and a tape hol ding nenber for
hol di-ng the carrier tape to the bottom menber in the frame. A conventional
reusable fixture will be described below. Fig.. 1 is a schematic plan view
of an exanple of a conventional reusable fixture disclosed in U S. Patent
No. 4,069,496 and shows a condition wherein a carrier tape is fitted in the
reusable fixture. Fig. 2 is a sectional view taken along line A-A of Fig. 1
showi ng the reusable fixture of Fig. 1. As shown in Figs. 1 and 2, the

reusabl e §{xhdE@rbnskudescashdusalliq chive Wt ROMA D% N i feanptisasity
of hook-shaped tape hol ding nenbers 55 corresponding to sprocket holes 53
in a carrhjepotépm 22emetphaviitegda Bigagral Iholehtommed et 4 apmtdals
connected to an I C chip 51 and held on the reusable fixture body 54 with

t he sprocgerthohesheeblfefeat adigaged widndine ¢fipen BT dinigp nenboranss.
Anot her.reusabl e fixture having a different structure for holding a carrier
tape 52 i foated Brows &od ssirgwnnd, thegouten Reripiegy B jthey RREEMBtic
pl an view of another exanple of a conventional reusable fixture disclosed
in U S PaseReINgn ordey to erptent Hie JARRLIAr cCtAREtidNid WPSh a

oo BB i e bt Gt e e b T RO SBLERCT |
Flg 3 angneim leli‘Stirnatt%Se tg'r%n{ee.l atpi Oc%snrl/ié)ntional reusable fixture will
be described below. |

Fig. 1 is a schematic plan view of an éxample of a
conventional reusable fixture disclosed in U.S. Patenﬁ No.
4,069,496 and shows a condition wheréin a carrier tape is
fitted in the reuséble fixture. Fig. 2 is a sectional view
taken along line A-A of Fig. 1 showing the reusable fixture
of Fig. 1.

' As shown in Figs. 1 and 2, the reusable fixture
includes a reusable fixture body 54 on which a pldrality of
hook-shaped tape holding mémberé 55 corresponding to
'spfocket holes 53 in a carrier tape 52 are prbvideq
integrally. The carrier tape 52 is connected to an IC chip
51 and held on the reusable fixture body 54 with the
sprocket holes 53 thereof engaged with the tape holding
members 55.

.Another:reusable fixture having a different structure
for holding a carrier tépe 52 is also known and shown in
Figs. 3 and 4. .

Fig. 3 is a schematic plan view of another example of a

conventional reusable fixture disclosed in U.S. Patent No.



between the tape holding nenber and a jig. As shown in Figs. 3 and 4,
reusable fixture body 63 has resilient tape hol ding nenbers 66 provided
integrally at the four corners thereof. Meanwhile, an automated nmachi ne for
nounting the carrier tape 62 onto the reusable fixture body 63 includes a
jig 68 in the formof pins provided as engagi ng nenbers for the tape
hol di ng nenbers 66, the pins being rovabl e in an opposing relationship to
each other on straight lines toward the outer sides of the reusable fixture
body 63. In_the reusable fixture, the jig nmenbers 68 are_first engaged with
the respbe?Bveb®PapdnHolSiioy - rﬂer%ﬁ}%ltﬂ@“alﬁﬂ“ﬂ?éﬂt FhEENBF HERgtABRDEES 66 are
t hen si nul t aneoysl puIIed outer sides (jn the |leftward, and

ri ght war 8145EPEcEAPoES r’r'eﬁsg? 01@ YR t 4o pdsits AR nG pPRYS84 of the

bl e fixt bod) t t Kk | 65 t h
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ers ore t r |ve orl posI PI ons due

to their rq-._g;e Ie%%er%’%t# ho‘fida‘&e%g ﬁggragrg(ye t fou;\sctghg%s gf t he

carrier tape Carrier 1apel b2 on e reusabl e

fixture gngove 3 ey, erred’éé!?lé h@l*@ﬁ'ﬁébﬂ)&i% &3 UhEs OEeEQQLEHtO"ta%Vet - 4-

descri be and shown in Figs en t'he heads of the"tape

hol di ng mRREMY %@&@megré\hmwhmh@gﬁmpfkst bpkesoad ebrinlea-scarrier
tape 52, the sprocket holes are expanded so forcibly by the tape holdlng
menbers SFhereof. Meanwhile, an automated machlne for mounting the
éarrier tape 62 onto the reusable fixture body 63 includes a
jig 68 in the form of pins provided as engaging members for
the tape.holding members 66; the pins being mqvable in an
opposing reiationship to each other on straight lines teward
the outer sides of the reusable fixture body 63. In the
reusable fixture, the jig mémbers 68 are first engaged with
the respective tape holding members 66, and the tape holding
members 66 are then simultaneousiy pulled to the outer sides
(in the leftward and rigﬁtward directions ‘in Fig. 3) and the
tape positioning pins 64 of the reusable fixture body 63 are
inserted into sprocket holes 65 of the carrier tapé 62.
Consequently, the carrier tape 62 is disposed at a
predetermined position. When the jig members 68 are
returned to their ofiginal positions, the tape holding
.members 66 restore the respective original positions due to
their resiliency so that they extend above the four corners

of the carrier tape 62, thereby holding the carrier tape 62

on the reusable fixture body 63.

However, with the reusable fixture of the prior art



that portions of carrier tape 52 around sprocket holes 53 may be deforned
in“such”a manner as to cause the carrier tape 52 bend up. In sone cases,
the carrier tape 52 may be cracked or broken. |If such deformation or damage
actually occurs, the sprocket holes 53 of the carrier tape 52 may possibly
be di sengaged during transportation of the reusable fixture 54 on which the
carrier tape 52 is nounted and the tape hol ding nenbers 55 may rel ease the
carrier tape 52 fromthe reusable fixture body 54. Consequently, there is a

probl em’i ydhat; e Sl nthdPfsHdve Cak riggs | apeahd on Whenr eHsahkadisi xt ure
body 54 ray becone unstable. Wth the reusable fixture shown in Figs. 3 and

4, when t her jdrge nERe 5o ol iy Skersbaitd t S eavs| paasetihe hfroughl ebat i ons to
expand to the outer sides (in the leftward and rightward directions in Fig.
3) the tappiwdkbtnchobabhe’3 &6 the ocdrrr kenpvabeeSi2n &heosprockgt holes

rel ationship to each other on the straight lines, since each of. the tape
hol di ng meShexse 68xpandedpae t &eirs o by cant theveapet hedding aembeasr Sfsabl e
fixture body 63, each tape hol ding nenber 66 is deformed around a fulcrum
at the joithaky pertiens 67t tPAFRAL t L2PRCSEcAEaNNE SPRAFE R} €63 5 3and

t hereupon, an arbitrary point of the tape hol ding nenber 66 will nove in an
arc. - pransbe rdQfeTRedi Jn SuCh R MpngeReffefBbEINRRLNG @FFER with

t he tape hoIding nenber 66a on a straight lipe in the directi of J.i

menber | movEARR( ST IDFRSNTPhe T rEOREREEE / pilRt BF ACTHIEE 12 WB R ¢ he

t ape holdiggagﬁggegr6§%oken. :

If such deformatioﬁ or damage actually occurs, the
sprocket holes 53 of the carrier tape 52 may possibly be
disengaged during transportation of the reusable fixture 54
on which the carrier tape 52 is mounted and the tape holding
members 55 may feleéSe the carrier tape 52 from the reusable
_fix£ure body 54. Conéequently, there is a problem in that
the holding of the cérrier tape 52 on the reusable fixture
body 54 may.become unstable.

With the reusable fixture shown in Figs. 3 and 4, when
the jig members 68 push simultaneously at the four locations '
to expand to the outer sides (in the leftward and rightward
directions in Fig. 3) the tape’ holding members 66 which are
movable in an opposing relationship to each other on the
straight lines, since each of the tape holding members 66 is
supéorted in a cantilever structure on the reusable fixture
body 63, each tape holding member 66 is deformed around a .
fuicrum at the joining portion 67 thereof to the reusable
fixture body 63, and thereupon, -an arbitrary point of the

tape holding member 66 will move in an arc.



before the tape hol ding nenber 66a is deforned to a second contact point 70
att whiéh it is in contact with the tape hol ding nenber 66 after the tape
hol di ng nmenber 66a is deforned fully. Upon the novenent of the jig nmenber,
t he tape hol ding nenber 66 and the jig nenber 68 slidably nove relative to
each other, thereby producing powder as a result of friction. If the
friction powder sticks between elec- 4rode termnals of a narrow pitch or
to a bonding surface, an I C chip nmounted on the reusable fixture may :
possi bly be short-circuited. The present invention has been made in view of
t he probl ens ofad hehgmi dm & ig debcredch abgveembepr BefE¥§Se Mo FOMERE of
the present invention nmay provide a reusable fixture whi ctl,al | Qws carrier
tape to beritdurthel tare it hgrembappbfat 88 8f sEréiihte Hfudture nd

whi ch does not produce powder fromfriction_when the. cart. er. tapg icst

mount ed ardti x@#g EkOR P hdH Y iBEMRYR ROVETERE dar FEEM AFe et SETV-%and

securely. According to th t i i there i . o
fi xtureyf (ﬂojd‘%aﬁ?ig%? ‘t"&’p‘gh %Eiﬁg?ﬁéegggghgnﬁ- eg:ﬂ%lld%-jﬁ{ ?n\é:m%eé{-% LSusabl e

el ement or
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sem conductor chip 1I's bo as yet, a
frame formed so as_fo_ susgound uter ;Reri e thscbatfonghenent in
order to p‘f%‘fé‘?ﬁfet ﬁgél%grwe#?tggg,cﬂatﬁg égpe]ﬁn?t&g# Fesi I ent t ape (ﬁ%)l di ng
menbers f oy, P9l fiNlehBELCRET hEE kAR tape holding member 66a is

deformed fully. Upon the movement of the jig member, the
tape holding.mémber 66 éhd the jig member 68 slidably move
relative to each other, thereby producing powder as a result
of friction. If the friction powder sticks between elec-
trode terminals of a narrow pitch or to a bonding surface,
an IC chip mounted on the reusable fixture may poSsibly be
| short-circuited.

The preseﬁt invention has been made in view of the
problems of the prior art described above. ~ Preferred
embodiments of the present invention may provide a reusable
fixture which allows a carrier tape to be mounted'thereon
using an apparatus of a simple strﬁcturé and which does not
produce powder from friction when the carrier tape is
mounted and which in addifion can hold the carrier tape -
pre;iseiy and éecurely.

.Acéording to the presénf invention, there is provided
a reusable fixture for a carrier tape which includes a

hottom



onto the bottom el ement, characterized in that the tape hol ding nenbers are
puShed to expand by a pair of engagi ng nenbers which are engageable with

t he tape hol di ng nenbers and. novabl e in an opposing rel ationship on the
sanme straight line to allow the carrier tape to be nounted, and the tape
hol di ng menbers are engaged at the opposite end portions thereof wth at

| east one’ pair of opposing inner st Taces of the frane so as to extend
above the upper surface of the carrier tape nounted on the bottom el enent.

Each of t t | di nber s, h ti f d
Cher con. SRGMENGT Lhd SRR EUR ShITa o e Ehet obagh BB kh2ln A borti on
f h of t.he t hol di /th -
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- of the opposing 1 nner side tfaces of the frame of the reusable fixture are
pushed t qqaNh tutFBuRut &n S§0€€85, pér SPRELYI BEOLWRI Bbt@ordkliefentape can

be inserted i's opened. A carrier tape is inserted into the space and the
tape hol dimprasbets pretébenthet capeilet otapei,r andspephiive of -7- ori gi nal
positions. As a result, the carrier tape is held by the tape hol ding
menber s. dagihient whape shohd ingr mémpers sfonsboilddngntthet loa nrsesalslagef | xt ur e
by *an aut omat ed nachi ne, the recessed portions of the tape hol di ng nenbers,
whi ch ar eorftor nigue slobtomoetenagt . wwhareagayiagdminmb &ha tprtdhe dé®eon t he
aUtonatequalding members are pushed to éxpand by a pair of engaging
members which are engageable with the tépe holding members
and. movable in an opposing relationship on the same straight
line to allow the carrier tape to be mounted, and the tape
holding members are engaged at the opposite end portions
thergof with at least one pair of oppasing inner side faceé
of?the frame sb as to extend above the upper surface of the
carrier tape mounted on the bottom element.
Each of the tape holding members may have a recessed
' portion formed thereon.

Further, the recessed portion may be formed at a
central portion of each of the tape holding.members.

With the reusable fixture for a carrier tape according
to the present invention having the construction described
above, when the tape holding members éecured to at least one
pair~of the opposing inner side faces of the frame of the
reusable fixture are pushed to expand to the outer sides, a
space into which a carrier tape can be inserted is opened.

A carrier tape is inserted into the space and the tape

holding members are then returned to their réspective



machi ne, are pushed to expand to the outer sides by the engagi ng nenbers,
arld t héreupon, projected portions, which are formed continuously across the
recessed portions, are pushed to expand al ong the recessed portions. As a
result of the deformation of the tape hol di ng nmenbers, the projected
portions formed at positions at which they extend above the upper surface
of a carrier ‘tape are displ aced totHe duter sides so that a space into
which a carrier tape can be inserted is opened. As described above, a
carrier tape i.s _then inserted intq the space h r €l re
spaced awdy BrE@Ak I?é’srlgéé)sf‘sséd &gr% ornmés%fét h%h%a%ge?ﬁ%%gi ﬁabrgreﬁjﬁeg%,l%and

t her eupon t - di d“H@MH eturn to their original positions.
Cbnsequen??i?ﬁf%g£§§$?#gfﬂ?5pe isﬁ%ﬁclby t he tape hol ding nenbers. The
above and ot herp GhirRGt S wHaRtd @S r b ant agefsefteheipteseme i nvention
w || becone apparent fromthe follow ng description referring to the :
acconpany i saw s tMie by |di s sma Bad enaohlireof thepretessed enbodi nent
of the present invention. Brief Description of the Draw ngs -8- Fig. 1
.S a schemirtiqrsavithe daps lexdahiphe wémbecsnvehicbnalrer dggatside sfa »dsur e
and shows a condition wherein a carrier tape is fitted in the reusable
fixture; Ria.emyjdge avisdrternggmiing evembies promgdednenAtheofutemat@dabl e
fixture shown in Fig. 1; Fig. 3 is a schematic plan view of another exanple
of a convewadluite, raxs g shéd xearexpandshowshe eysert sédashdneithe :

engaging members, and thereupén, projected portions, which
are formed continuously aCrosé the recessed portions{ are
pushed to exéand along the recessed portions. As a result
of the deformation of the tape Holding members, the

. projected portions formed at positions at which they extend
above the upper surface of a carrier tape are displaced td

' the outer side$ so that a space into'which a carrier tape
can be inserted is opened. As described above, a carrier
tape is then inserted into the space. Thereafter, tﬁe jigs
are spaced away from the recessed portions of the tape
holding members, and thereupon, the tape holding members
return to their original positions. Consequently, the
carrier tape is held by the tape holding members.

The above and other objects, features, and-advantages.
of the present invention will become apparent from the
foliowing description referring to'the accompanying drawings
which illustrate an example of a preferred embodiment of the

present invention.

Brief Description of the Drawings



a carrier tape is fitted; Fig. 4 is an enl arged schematic view of a tape
holdlng menber of the reusable fixture shown in Fig. 3 and illustrates the
rel ati onshi p between the tape holding menber and a jig; Fig. 5is a
schematic plan view of a reusable fixture of an enbodi ment of the present

I nvention showing the formin which a carrier tape is held down by a tape
hol ding nenber; Fig. 6 is an enlargeégsthenatic vi ew of a tape hol di ng
menber of the reusable fixture shown in Fig. 5; Fig. 7 is a sectional view

taken along |i A— of Fi 6ad|II strat eratiqn _of e ting the
- b T S b S BE TR eRenie Vi

carrier tape o | Ve Vi ew

show ng ac%eweefn ,tonoanfu Hedd o) Ofl@smgﬁaﬂgnaw f ac%rc{lﬁr orf AR ABYNL i ng

jig of the presen |nven Ion; IS a Sc constructi ve vi ew of

the carrigl d4 %ép;?@ b%b?@%am i null:égr%tsﬁgg gilddddosed, Fig. 9(a)

being a plan view a rig si de ~9- eI evat i onal

view, Fig. 10 'pslc%a P) & VA EYeSHONMAD @léanéakéﬁna%e.rgellrme reusapt ecifd xture
receiving plate of the carrier tape mounting jig of the present invention

is renoved-dddiBre | f OxhoEy ; shbdin dd FBga perspective view showing a general
construction of "a noving nechani smfor an engagi ng pin shown

Fig. 3 is a schematic plan view of another example of a
conventional reusable fixture and shows a condition wherein
a carrier tape is fitted; -

Fig. 4 is an enlarged schematic view Qf a tape holding
membér of the reusable fixture shown in Fig.'3 and
illustrates the relationship between the tape holding member
and a jig; |

~ Fig. 5 is a schematic ﬁlan view of a reusable fixture
of an embodiment of the present invention showing the form
in-which.a carrier tape is held down by a tape holding
member:

Fig. 6 is an enlarged schematic view of a tape holding
member of the reusable fixtufe shown in Fig. 5;

Fig. 7 is a sectional view taken along line A-A of Fig.
‘6 and illustrates operation of ﬁounting the carrier tape
onto the reusable fixture;

| Fig. 8 is a perspective view showing a general
- construction of an embodihent.of'a carrier tape -mounting jig
of the present invention;

Fig. 9 is a schematic'construCtive view of the carrier
tape mounting jig shown in Fig. 8 with a lid closed, Figqg.

9(a) being a plan view and Fig. 9(b) being a right—hand side



in Fig. 10; and Fig. 12 is a schematic sectional viewillustrating a
carrier tape nounting operation using the enbodi nent of a carrier tape
nmounting jig of the present invention. Detailed Description of the
Preferred Enbodi nents An enbodi nent of a reusable fixture according to the
present invention will be described helow with reference to the draw ngs.
Fig. 5(a) is a schematic plan view of & reusable fixture of an enbodi nent
of the present invention showing the formwherein a carrier tape is held

down by t ing. benber. Fig. 6 is an enlarged schematic view of
vicinityqﬁkﬁﬁﬁﬁﬂ?%gipgﬁ%sholding menber of the reusable fixture shown in

Fig. 5(a). As shownpni£ig. pPhA) vibheshouidy & Téaﬂ&fﬁb&rprwrﬁe ARe parrier

of the present enbodi nent includes a reusable fixture body 14 including a

bot t om el rEHbl@VE Ngr@re | £e6bipihgngingchdre diy ma ther aidpsi mlarly to
the conventional reusable fixture and a frame for protecting an IC carrier

- 10 - tapaintAeqrfi@rof apke lgrésenecaonweddtieth i1k th@ndwvsd derdi é?ﬁéjraﬁe
of the reusable fixture body 14. An IC chip 11 is nounted in the TAB system
on the cdvadyer tape 12. Square sprocket holes 13 are perforated at a fixed
interval along the opposite sides of the carrier tape 12. Tape positioning
pi ns 16 havi ngF¥gshhbei$ o2 payapeayivper vdiest stoiveind R aggenguositi oned at t he
sane distance as the sprocket holes 13 in the bottom el enent of the
reusabl e ¥9ngkFechbe) 2f amgvipgnmechanism for an engaging pin shown

in Fig. 10; and ' '

Fig. 12 is a schematic sectional view illustrating a
carrier tape mounting operation using the embodiment of a

carrier tape mounting jig of the present invention.

_Deﬁailed Description of the Preferred Embodiments

An embodiment of a reusable fixture according to the
present invention will be described below with reference to
the drawings.

Fig. 5(a) is a schematic plan view of a reusable
fixture of an embodiment of the present invention showing
the form whefein a carrier tape is held down by a tape
holding meﬁber. Fig. 6 is an enlarged scheﬁatic view of.
viéinity around the tape.holaing member of the reusable
fixture shown in Fig. 5(a).

.As shown in Fig. 5(a), the reusable fixture for a tape
carrier of the pfesent embodiment includes a reusable
“fixture body 14 including a bottom element having an IC chip
bonding hole formed therein similarly to the conventional

reusable fixture and a frame for protecting an IC carrier



a carrier tape is to be held, the tape positioning pins 16 are inserted
into respectlve sprocket holes 13. It is to be noted that an IC chip 11 may
be. nounted after the carrier tape 12 is secured on the reusable fixture 14.
The opposite ends of a pair of tape holding nenbers 15 for holding a
carrier tape 12 are secured to at |eaghp aene pair of opposing inner side
faces of the frame of the reusable fixture body 14. Alternatively, however,
t he opposite ends of the tape hol ding nenbers 15 may not be secured. Each
tape hol di pgpaenbgr cdBrisrseapbaped ikhaccanmeaateed iportheon nkbald ©f or med
at a central portlon of a resilient thin bow shaped nenber so as to forma
pair of preheckedmpobti ehe tBhsapieetfriixtaire daghcH ot heém ddt odsip Hel is
recessed portion 15a. The tape hol di ng nmenbers 15 are secured

si nul t aneoshyitegoinmbhdi T§Bokysiren eus aiiee daxaigre tl:imﬁ/ h2. bys‘lﬂﬂltﬁ ng
means such as transfer nolding or injection nolding re5|n for use
with the mepaoniereandesor 3aareupaitornasadit a M%ﬂbh}éﬁ'&% AA9resin
such as, for - 11 - exanple, "NASTALLOY PCS 115ENV"'§nanufactured b
Mtsui Toatbe opeesisessipgs Plothe SAN:GRItaRe RT PILH PR or

b o e (s ol sy e
ot or ence. EP SIS AEASGEPa g i Bkt (2 bf%f’@?fé%ﬁﬁg 2R A
Of‘Fig; the bottom element of the reusable fixture body 14, and when
a.carrier tape is to be held, the tape positioning pins 16
are inserted into respéctive spfocket holes 13. It is to be
noted that an IC chip 11 may 5e.mounted after the carrier
tape 12 is secured on the. reusable fixture 14.

The opp051te ends -of a pair of tape holding members 15
fér holding a carrier tape 12 are secured to at least one
pair of opposing inner side faces of the frame of the
reusable fixture body 14. Alternatively, howevgr, the
opposite ends of the tape holding-members,ls may'not_bé
secured. Each tape.holding member 15 is so shaped_thaﬁ a
recessed portion 15a is formed at a central'portion of a
resilient thin bow-shaped member so -as to form a pair of
projected portions 15b symmetrical to each other across the
recessed portion 15a. The tape holding members 15 are
sec;red simultaneously upon molding of the reusable fixture
body 14 by molding means such as transfer molding or
injection molding. |

As a resin for use with the molding means for a

reusable fixture, a polyphenylene ether resin such as, for



6 and illustrates the operation of nounting a carrier tape onto the
réusable fixture. First, after the reusable fixture body 14 is nmounted onto
t he aut omat ed machi ne, each of the jig nenbers 17 formed from post-Iike

pi ns provided on the automated machi ne bel ow the reusable fixture and
serving as engaging nenbers is noved,ypwardly until it is engaged with the
recessed portion 15a of a corresponding tape hol ding nenber 15 as shown in
(a) of Fig. 7. Then, the jig nenber 17 is noved toward the outer side (in
the right wargah & echiosritdd)red FigEMT) QORaRushEthgbl bynmiksuarder to

provi de a space sufficient to receive the carrier tape 12 on the reusable
fixture aspsdosw Cherddabd, Firgc. yV.or Wbl pethoresedphohet resjing smehber 17,
the tape holding nenber 15 is resiliently defornmed to pull the recessed
portion 1%s anfopresacpbe, ptMASDMLAGIESD BAGEGHt ¢masudecsyredabya space
‘into which the carrier tape 12 can be inserted is formed on the reusable
fixture batitdudi ToateafCeemichbs cafn¢el mapebe2usedppved downwardly as
- 12 - shown in (c) of Fig. 7 until the sprocket holes 13 of the carrier
tape 12 are engByedoppratine ebrirupeRlng FAPELESSILAPENCAFDItRE 16 (refer
to (a) of Fig. 51 provi ded on_ the botton1e|egent f. the reusable fixture.
As a resul ¥eus@leafixERIepelng R JrEPBREFG MR "ol S ment of the
reusabl e fixture, Thereafter, the_ji nenger k? i s _mved downwardly as
shown i n (4FSEFLbPY. DP10E Fhth PRECTIRESHEPALRg SEmsaRors
Fig. 7 is a sectional view taken alpng line A-A of Fig.
6 and illustrates the operation of mounting a carrier tape
onto the reusable fixture.
First, after the reusable fixture body 14 is mounted
onto ﬁhe automated machine, each of the jig members 17
formed from posthike pins provided on the automated machine
below the reusable fixture and serving as engaging members
is moved upwardly until it is engaged with the recessed
portion 15a of a corresponding . tape holding member 15 as
shown in (a) of Fig. 7.
Then, the jig member 17 is moved toward the outer side
(in the rightward direction in (b) of Fig. 7) on a straight
line in order to provide a space sufficient to receive the
carrier tape 12 on the reusable fixture as shown in (b) of
Fig. 7. Upon'the movement of the jig member 17, -the tape
holding member 15 is resiliently deformed to pull the
recessed portion 15a and projected portions 15b to the outer
side so that a space into which the carrier tape 12 can be

inserted is formed on the reusable fixture body 14.

Thereafter, the carrier tape 12 is moved downwardly as



whi ch has been expanded outwardly, is returned to its original position
shown In (a) of Fig. 7 by its own restoring force. Consequently, the
carrier tape 12 di sposed on the bottom of the reusable fixture is held by
the projected portions 15b of the tape hol ding nmenbers 15. Wth the
reusabl e fixture of the present inveppi on having the construction descri bed
above, the tape hol ding nenbers 15 are pushed to expand by the jig nenbers
17 to allow the carrier tape 12 to be nounted and thereafter secured on the
reusabl e dhownurien Consefjueig | y7 aot ekt theakpkocketi hodpyd ikl @D the carrier
tape 12, and accordingly, there is no possibility that the carrier tape 12
Wil |l be brakeirenrtapenbzdreuengagedsivhith the coraesaPnsbng dhdPe5a are
formed at the central portions of the tape 'hol ding nenbers 15, the

st abi | i t yposieiepirgreptndel Gebrefas tapéanoPdi FdSrerfoerRrasidgd ehethe g
menbers 17 is enhanced. Furthernore, since a pair of the jig nmenbers 17 are
noved in bateppoalemertl af i BhenFgusAPLRe L4 M I& r aiftfhtd I‘F%‘l%‘?]mﬁ't hb® bei ng
di splaced fromthe respective.tape holdin rs 15, - 13 - _friction
pouier . MFRERL Ty CaRPol 41 58 SESBEER0CEH Bhet RO HATL SRRt (FE €% i ng
nmovemnent betMEﬁP tEe #%?s and the tape hol ding nmenbers, is not .produced,
and in adBPYPOR €att¥h&tfon can be achieved readily. In the present

o TE " PRUIRCERE! LRRcb0) AbIEer ) aMSEU B RLab L, -
reusabl e LixiHrenbedy gk PELLY708BORHER. He ARRRSIHKLA ARG RehEERI1S,

which has been expanded outwardly, is returned to its

original position shown in (a) of Fig. 7 by its own

restoring force. Consequently, the carrier tape.l1l2 disposed

on the bottom of the reusable fixture is held by the

projected portions 15b of the tape holding members 15.

.With the reusable fixture of the present invéntion
having the construction described above, the tape holding
members 15 are pushed to expand by the jig members 17 to

- allow the carrier tape 12 to be mounted and thereafter

- secured on the reusable fixture. Consequently, no external
force is applied to thé carrier tape 12, and accordingly,
there is no possibiiity that the carrie; tape 12 wiil be
broken or damaged. Further, since the recessed portions 1l5a
are formed at the central portions of the tape holding
membéfs 15, the stability in engagement between the tape
holding members 15 and the jig members 17 is enhanced.
Furthermore, since a pair of the jig members 17 are moved in
an opposing relationship on the same straight line without

being displaced from the respective tape holding members 15,



menber that is secured at its opposite end portions at positions in the
opposi ng i nner side face of the frane of the reusable fixture body, the
posi tions of the tape holding nenbers are not linmted to those of the
arrangenent descri bed above, and tape hol di ng nenbers may be provi ded on
all of the four inner side faces of ge_frane as shown in (b) of Fig. 5, or -
two tape hol di ng nenbers may be provided al ong one inner side face of the
frame at positions corresponding to two tape hol di ng nmenbers provided on

the oppos . oS fagrioh hhS LEaBRwikW bBebroleele®gsema@ portion at
t he centﬁgﬁgag???dﬁ§g gééch %ape hglding nénber nged not begprovided.

Furt her, %Pfctt._?&? 86! ghags Meabags mBeefene! beeweenuteed tjagshenkr ame of the
reusabl e fixture body but nay be nerely engaged with the frame. Since the
present eydyoslin®ndihg RemBeEsGt ¢ astdesoduved alamde int hedfidlilomwi ng ef fects
are exhibited. Since the tape holding nenbers are secured opposite each

ot her wi tdutbedtionposht beeadhpevedomsasddyr-ed in the inner side faces of
the reusable fixture and are positioned - 14 - so that they extend above
t-he upper -f aceInf thheprasentr empodimend r @lddisiught jsaqly &apen hedidinge

carrier tape securely w thout danag%nqé%he carrier tape. Comnsequently, the
reusabl e membereigi BhowWpt seenEgsk aithd TS RRAS Ytg et BT 1% hHor t at i on
Furt her, because recessed portions ar

and the tBPELIREPEFNGINERSAENS e Séﬁ&ag’e{ioégep%#%g%; egﬁré)%sd%? irr}eint))e/riss
achi eved %Q%gure body directly opposite. an opposing tape holding
member that is secured at its opposite end portions at
positions in the opposing inner side face of the frame of
the reusable fixture body, the positions of the tape holding
members are not limited to those of the arrangeﬁent
described above, and tape.holding members may be provided on
all of the four inner gide faces of the frame as shown in
(b) of Fig. 5, or two tape holding members may be provided
along one inner side face of the frame at positiqns
corresponding to two tape holding members provided on the
opposing inner side face.of the frame. Fufther, the
recessed portion at.the central portion of each tape holding
member need not be provided. Further, the-tape holding
members need not be secured'to the frame of the reusable
fixture body but may be merely engaged with tﬁe frame.
.Since the present embodiment is constructed as
described above, the following effects are exhibited.
Since the tape holding members are secured opposite
each 6ther with theiflopposite end portions secured in the

inner side faces of the reusable fixture and are positioned



engagi ng the engagi ng menbers with the tape hol di ng menbers. In addition,
the projected portions are fornmed adjacent to the recessed porti.on of each
of the hol ding nmenbers and therefore hold down . the carrier tape at two

| ocations. In short, the carrier tape can be held down at four |ocations
thereof by the two tape hol di ng nmenbers. Consequently, conpared with

si mul t aneous novenent of four tape holdimg menbers as in the prior art, it
is only necessary to sinultaneously nove two opposing tape hol di ng nmenbers

in an opposing relationshi ‘0_each other on the sanme_straight lLine, and
consequent¥9, ?oﬂ%ﬁYd%F% ﬂéb%baﬁﬁiébgdﬁﬁ&%ﬁI%ﬁcq&ﬁﬁrﬁﬁ? g?ﬁﬁéefhe

ereooed ol e LALEE 2! e} DEEETLER hiAd Al AafRfle Ofable (30
with the fﬁ%&?é@%%ﬂﬁ&@é &émsggf\ga&w@acﬁﬂ%fm@ﬁé.s t @oAB¥§ubhe1{,ape

hol di ng menbers an opposi ng tionship to each other straight toward

the outer gjgeseaoshuayiktepeeash1ohbrr rdiftef0sind ovsratephtapet he jig
menbers and the re- cessed portions are engaged with each other are kept

f.i xed -ddping durdRgpbheatipganent . Consequently, the jig -nmenbers can be
noved w t hout causing ?riction between the jig nenbers and the recessed
portions of therFtaprehpl Heagusenieressisl pomEsidns drécfopnedoiwiethewhi ch
may ot herwi se be produced by the sliding novenent between the tape hol ding
menber s antlapaéehoddiésgetiepbersonsd ithendtage dunbéing ameémbensequent |y, the
quality of the IC carrier tape is maintai ned. A second enbodi nent of the
present inergaged af| anpepposing pair, stability is achieved when
engaging the engaging members with the tape holding members.
In addition, the prdjected portions are formed adjacent to
the recessed portion of each of the holding members and
therefore hold down the carrier tape at two locations. -In
Sho:t, the carrier tape can be held down at four locations
thereof by the two tape holding members. 'Consequently,
.compared with simultaneous movement of four tape holding
members as in the prior art, it is only necessary to
simultaneously move two opposing tape holding members.in an
opposing relationship to each other on the same straight'
line, and consequently, automation can be achieved readily.
Further, since the recessed portion is formed at the
central portion of each of the tape holding members, when
the jig members of the automated machine are engaged with
the recessed portions of the tape holding members to move
the tape holding members in an opposing relationship to each
other straight toward the outer sides and away from each

other, the positions at which the jig members and the re-

cessed portions are engaged with each other are kept fixed



descri bed below with reference to the drawings. Fig. 8 is a perspective

vi ew showi ng a general construction of the enbodinent of a carrier tape
nmounting jig of the present invention. The carri'er tape nmounting jig of the
present enbodi nent is used when a carrier tape is to be nmounted onto the
reusable fixture shown in Fig. 5(a). Inthe jig for nounting a carrier tape
onto the reusable fixture of the enbddt ment shown in Fig. 5(a), each of the
engagi ng nenbers is engaged with.a correspondi ng tape hol di ng nenber, and

t he ‘'mechani sm for noving the engagi ng nenbers j.n ap. opposi ng_rel atjonsh

gn éhehsaﬁﬁréﬁfaﬁﬁﬁ Wj%ﬁﬂ?q%'r ofth ?%tﬁﬁshé?%ejf%pgeﬂ%?g?néaﬁeﬁgers Eo
end them si mul t gneousl| y. Anot her mechani i | sQ_r I r ive a
Ia;ge nun?@ﬁ?ﬁ Wﬁﬁiﬁﬂﬁe??W§dQHear%?&ﬁ%%négkﬁé%ﬁsggglﬁggf&gﬂgéggpgﬁ ol di ng
menbers of .the reusable fjixi S.¢C i h e Lol t ly.

Furt her, §Pﬁb§g§%§ﬁ%%eﬁé%€iéﬁf of e g?g%oﬁg}agnei?emségg'lgﬂgoﬂs A

_ ape as sone _on, - after
pushing the fage Srt o Reaf hembehakltse aeoFs§bmuaaa placi ng

1
a TCP (taﬁb cartier ‘package) onto the bottom of the reusable fixture, the

tape hol die?&h@mﬂ&g SR LaSESti8eRl LRW tABE he1axhgnfeabevre hha upper
surface of the tape,” the tape hol di ng menbers may contact and push agai nst

the edges e thec&H&d SpotePEnANdisr REENprbiacedl,r aad tapeetjuemtigi,ng
correctly nounted, and accordingly, a nmechanismfor preventing this problem
is al so ragid rqehlity of the IC carrier tape .is maintained.

A éecond embodimént of tﬁe present invention will be
‘described below with reference to the drawings.

Fig. 8 is a perspective view showing a general
construction of the embodiment of a carrier tape mounting
jig.of the present invention.

The carrier taée mounting jig of the presént embodimént
is used when a.carrier tape is to be mounted onto the
reusablé fixture shown in Fig. 5(a).

In the jig for mounting a carrier tape onto. the
reusable fixture of the embodiment shown in Fig. 5(a), each
of the engaging members.is engaged with a correspopding tape
holding member,.and the mechanism for moving the engaging
members in an opposing relationship on the same straight
lines is-required to'push'the tape holding members to bend
them simultaneously. |

Another mechanism is alsé required to receivé a large
number of reusable fixtures thereon and push all of the tape
holding members of the reusable fixtures, causing them- to

bend simultaneously.

Further, since a carrier tape has some distortion, if,



I.n the present enbodinment, the carrier tape nmounting jig showm in Fig. 8

- includes a reusable fixture receiving plate 102 renovably provided on the
upper surface of a jig body 101. Positioning pins 103 for positioning the

reusable fixture shown in Fig. 5 are provided fixedly at predeterm ned

| ocations on the reusable fixture receiving plate 102 so that a reusable

“fixture can be placed at a predeterﬁﬁned position of the reusable fixture

receiving plate 102. A pair of engaging pins 104 project fromthe reusable

fixt | Vi | at e, 10 d . t f t, . '
el at] oneRERF BUBARROOERE: CoRet R CARS Thag 1 A phe fHARPES: NS

] e Ssa stralg I ne so

reusabl e _fixture._j receimyed st ﬁ&ﬁ&e 0Sht & O y the
positionpﬁau%? saEQSFQF%gngnéag¥%g(%%ﬁ%h%ﬁﬁyare gﬁg%ged 5&§hg?hgh€ecessed

portionsyaf +8,Pak" Rk RS aBAldifig BB chOftddle KELEPRG embhBéyECardhe

pair of engaging pins 104 are noved in an opposing relationship to each

ot her on4hgasaAE 5t GANGH dhidhe thy e hsol i thaguppehasugfacehogh wil l
be hereinafter described, by neans of an air cylinder 5 nounted - 17 -

on the reae thege,Sthibacapef HN@lijng neatyeds mdyicottabe antieguthat the .
positioning pins 103 and engaging pins 104 in Fig. 8 are provided so that a
pai r of aeadaklte thiextedues mey dhe mlaaceikeontape heand epsabeatf tkeure recei vi ng
plate 102 parallel to each other as viewed in the direction indicated by
arrow A. cebariwhi [tepea from hefing comneethy poenteds 8nfopcsepgéngiliy a 1id
107 for opening and closing in a pivotal . .

a mechanism for preventing this problem is also required.

In the present embodiment, the carrier tape mounting

jig shown in Fig. 8 includes a reusable fixture receiving

plate 102 removably provided on the upper surface of.a jig

body 101. Positioning pins 103 for'positioning the reusable

fixture shown in Fig. S5 are provided fixedly at

predetermined lbéations on the reusable fixture receiving

plate 102 so that a reusable fixture can be placed at a

predetermined position of the reusable fixture receiving

plate 102.' A pair bf.engaging pins 104 project from the

reusable fixture receiﬁing plate 102 and are mounted for

movemént in an opposing relationship to each other on the

same straight line so that when a reusable fixture is to be‘

received at the predetermined position by the positioning

pins 103, the engaging pins 104 are engaged with the

receséed portions of a pair of tape holding members of the

reusable fixture. The pair of engaging pins 104 are moved

in an opposing relationship to each other on the same

straight line by driving a driving mechanism, which will be

hereinafter described, by means of an air cylinder 5 mounted



motion.in the directions indicated by doubl e-sided arrow B are provi ded
fixedly at the opposite end portions of the rear side surface of the jig
‘body 101. A handle 108 for facilitating manual opening and cl osing
operations of the Iid 107 is provided on the |lid 107. Wen the operator
manual | y operates the handle 108 to close the lid 107 to the reusable
fixture receiving plate 102 side, thelTid 107 is supported on supporting
pins 109 securely nounted on the reusable fixture receiving plate 102, and

he hol di ng_pj 107 he lid 1 . d h i i
107 S0t 1t "HEe CeeRY oo fis Hfeta e 17 Phe "IFE bRy, o ARl B o™

reusabl e fixture t'he predeter- m ned

position. | d T & S; . p i | NS ' i's

manner. Fur e(? hak‘l%) dtf%g %‘?%&éﬁgpﬁggﬁﬁn}gg gﬁap%rer{?eli%‘% @ﬁi‘??i%ﬁs_ on
a surface pi{gthe hpbdhpgvphad esd OriRa dh agent blte dRusable fixdunrds el vi ng
plate 102 and are biased in a direction perpendicular to the surface of the

hol di ng pl Bé ep lddéd byntesthé eréus@mpber 61 sUGRease@IFiass i Phatdi 103pri ngs.
Fig. 9 is a schematic constructive view of a cl osed - 18 - state of the

lid of thepspallel tapeachuotheg asgvibeed in Ehg & reodidi gind{@dtéding a-
plan view and Fig. 9(b) being a right-hand side el evational view As shown
in (a) andbybarobdwFAg. 9, each of the Iid nounting el ements 106 for
supporting the entire |id 107 for the opening and closing pivotal notion
has a hole || MeenrehhleA shppir1ef iidsmpupsdnigntelementdté of®®f each hole
111 and extends toward the opening of the hole. An end .
supporting a lid 107 for opening and closing in a pivotal
motion in the directions indicated by double-sided arrow B
are provided fixedly at the opposite end portions of the
—;ear side surface of the jig body 101. A handle 108 for
" facilitating manual opening and closing operations of the
lid_107 is provided on the lid 107. When the operator
manually operates the handle 108 to:close the lid 107 to the
reusable fixture receiving plate 102 side, the lid 107 is
supported on supporting pins 109 securely mounted.on the
reusable fixture receiving plate 102, and the holding plaﬁe
107a of the. lid 107 bridges the two supporting portions 107b
so that it covers a reusable fixture placed at the predeter-
mined position when the lid 107 is supported on the
supporting pins 109 in this manner. Further, holding pins
110 are mounted at predetermined positions on a surface of
the holding plate 107a adjacent the reusable fixture
réceiving plate 102 and are biased in a direction
perpendicular to the surface of the holding plate 107a by

resilient members such as compression coil springs.

Fig. 9 is a schematic constructive view of a closed



portion of the shaft 112 extending toward the opening of the hol e supports
the supporting el enment 107b for the opening and closing pivotal notion wth
play left between the end portion of shaft 112 and the supporting el enent
107b. Further, a pin 113 is .mounted fixedly on the supporting el ement 107b
supported for pivotal notion on the-lig +founting el enent 106 and is
accommodated in the hole 111. A torsion coil spring 114 is di sposed on the
outer periphery of the shaft 112 in such a rmanner 'that one of the opposite
ends of tstseitenofoithesdich@fl he oparrier t bepenmernsing fidde sdlowrhd ol e
111 and the other end thereof engages the pin 113. Consequently, when the
lid-107 i &igi- v@tveé‘"tdmﬁaﬁ% tHea ) i B Hyd 2 1Bl_La§| véewt ABdpFAG-ng ok ReIGY9 t he

torsion coil s ril 114 acts qﬁg the pipns 113 in the direction to open
‘the lid 167rX*8 Hé%)ﬁ i ?%%{lﬁbeﬂomnmard motion of the Iid 107 -

is restrai ned. ,Therefore, grge, ve ht Glo d, sl ow vy,

and the operaté& s}hands ar Lrotec 8& ?rog1gelgg SFn?h 3? E?ﬁg |d 10%

It is to t | f rsj | 14
10° T RUiRY (4 Rnadies M A8, Ao 006EOR LD ChE St <P ﬁ?p{‘* R

Next, the W \Hpdh iTRF Y %ﬁ&@{nﬁvgwstamemsegew ARG sPiaNhd Ik am PPPOSi ng
relatlonshlp on the 'same straigh ine will be described. Fig. 10 is a plan

vi ew showiyhe @ iqondid i gia fbe1 B2 nishecrewsabliathi xher eotasl \bHgeatrt e of

the carrier tape nounting jig of the present invention is renoved fromthe.
hole 111 and extends toward the opening of the hole. An end
portion of the sh;ft 112 extending toward the opening of thé
hole supports the supporting element 107b for the opéning
and closing pivotal motion with play left'between the end
portion of sﬁaft 112 and the supporting element 107b.
Further, a.pin 113 is mounted fixedly on the éupporting
element 107b supported for pivotal motion on the lid
méunting element 106 and is accommodated in the hole 111. A
torsion coil spring 114 is disposed on the outer.pefiphery
of the .shaft 112 in éuch a manner that one of thé'opposite
ends of torsion coil spriﬁg 114 contacts the inner side face
of the hole 111 and fhe other end thereof engages the pin
113. Consequently, when the lid 107 is pivoted foward the
jig body 101 side, the biasing-foféé'of the torsion coil
springs 114 acts upon the pins 113 ih the direction to open
the lid.107, and accordingly, the pivbting downward motion
of the lid 107 is restrained. Thérefore, a lid 107 of large
weight can be closed slowly, and the operator‘s hands are
protected from being pinched by the lid 106. It is to be

noted that the biasing force of the torsion coil springs 114



jig bady, and Fig. 11 is a perspective view show ng a general construction
of the engaging pin driving nechanismshown in Fig. 10. As shown in Fig.
10, an air cylinder- 105 is nounted at a central portion of the rear side
surface |10la of the jig body 101, and a supporting elenent 115 is secured
to an end of the cylinder shaft 105aj3lgy -means of a bolt, this support- ing
el ement 115 supporting a pair of novable elenents 116 at its opposite ends.
Each novabl e elenent 116 is in the formof a rectangul ar parall el epi ped
havi ng a £haséer agbpertiranyl 1Ga akgorednate ani wndtHeace itdter exff thenoliad fr om
rear side face 10la of the jig body 101. Meanwhile, a slot 101b is fornmed
in a strail@At line in each block in the jig body 101. The chanfered portion
116a of each novabl e el enent” 116 can advance into the correspond- ing slot

101b, and a paMNexsf ERGagidy Ligh MAGRSEYS™hd AT dRshkRg 19 fRgadidibrting t he
engagi ng pins 104 are accomodated for sliding novenent on opposjte sides
of each cR&RfelBdaPoPPPOSiEsE e At AR R 3'}}}1‘3 s%ﬁ:fb%r?‘?’?@l&?t i“ﬂ? -

el enents 117 age retained in such a manner that they are always in contact
wi th bot hWiildebeofescr ble el enents 116 under the biasing force of

compr €551 o0 EORkaR P Y e el WML Pl el PR P

0 1 S0 955 AL Ay I 0 R SBEELGPRLAMR. i (e
mounting jig of the present inwvention is removed from the
jig body, and Fig. 11 is a perspective view showing a
general construction of the engaging pin driving méchénism
shown in Fig. 10.

As shown in Fig. 16, an air cylinder }05 is mounﬁed at
a central portion of the rear'side surface 10la of the jig
bodf 101, and a supporting element 115 is secured to an end
of the cylinder éhaft 105a by means of a bolt, this support-
‘ing eiement 115 supporting a pair of movable elements 116 at
its opposite ends. Each movable element 116 is in the form
of a rectangular parallelepiped having a chamfered portion
116a formed at an end face thereof remote from rear side
face 10la of the jig body 101.

Meanwhile, a slot lle is formed in a straight line iﬁ
each block in the jig body 101. The chamfered portion 11l6a
of each movable element 116 can advance into the correspond-
ing slot 101b, and a pair of éﬁgaging pin supporting
elements 117 for supporting the engaging pins 104 are
accommodated for sliding movement on opposite sides of each

chamfered portion 1l6a. The engaging pin supporting



el ement 116 is pushed in the direction indicated by arrow C by the air
cylinder 105 as shown in Fig. 11, the chanfered portions 116a of the
novabl e el enents 116 nove t he engagi ng pin supporting elenents 117 on both
si des of the novable el enent. 116 in an opposing relationship to each ot her
on the sanme straight line in the direféions (in the direction indicated by
arrow mark D and the direction indicated by another arrow mark E) such that
t hey nove away from each other. Thereupon, the engaging pins 104 are al so

roved 1N ) SRRSN NG 7 &L A LAY RN A NELERTE ARARLENERLLNENLY bbe

di rections suc t hey  nove ‘away Trom eac t he ot her hand,

when t he : ; u i ¢t dj han ke tOo the
@&%@& 5 Wﬁé%ﬁa{% ghuspedsi Brt Phe ﬁ.&ﬁsme c?BRBSItls

di rection r.ow e alr cylinder 105, since the engaging pin

suppor ting g &{FRE,S thld %@9&#1 pbass 8f EBRpeBanishedoR?r kheRngkltagof the
novabl e el ements 116 are normally biased by Fhe conpres- sion coil springs

118 (ref ergds Fithe @rfeﬂcé@%ﬁ“£l€étéﬁ@égih@hp‘ihabu%gérmhébégeﬂﬂeﬁfﬁmtfS 116
are in constant contact on the chanfered portions 116a of both sides with

the - 417 BOOSEntec i wii ShipPive t ERgmEbeBENfaces7 116Reagrgagi ng pins 104
are returned to the respective original positions by the novenent of the
novabl e elinkehtisdddbly | ¢hasfévedes hniddrhgr ¢ot the ghamiferedi polrtignshown
is used for driving the air cylinder 105. A carrier tape nounting operation

using-the tk6aier tape nounting ji-g will be described below. In the present

enbodi ment, a part is nounted onto the - .
With the above-described- construction, when the movable

element 116 is pushed in the direction indicated by arrow C
by the air cylinder 105 as shown in Fig. 11, the chamfe;ed
portions 116a of the movable elements 116 move the engaging
pin supporting elements 117 on both sides of the movable
element 116 in an opposiﬁg relationship to each other on the
same straight.line in the directions (in the direction
indicated by arrow mark D and the direction indicated by
another arrow mark E) such that they move away from each
other. Thereupon, the engaging pins 104 are also moved in
an opposing relationship on the same straight line_in_the
directions such that they move away from each other.

On the other.hand, when the movable elements 116 are
returned in the direction opposite to the direction of arrow
C by the air cylinder 105, since the engaging pin supporting
elements 117 on both sides of the chamfered portions 1ll6a of
the movable elements 116 are normally biased by the compres-
sion coil springs 118 (refer to Fig. 10) in the directions
such that the movable elements 116 are in constant contact

on the chamfered-portions 116a of both sides with. the



conventionally enpl oyed reusable fixture shown in Fig. 5. The nounting
operation will be described below. Fig. 12 is a schematic sectional view
illustrating the carrier tape nounting operation using the enbodi nent of a
carrier tape nounting jig of .the present invention. As shown in Fig. 12
(a), the operator places and positiogi the reusable fixture 19 on the upper
surface of the reusable fixture recefving plate 102. In this instance, the
engagi ng pins 104 which project for novenent in an opposing relationship on

the Saﬁea@%a;‘éggg (biRCSLHBOLL DEqT EYSABNE o ipialt ecr{egi%%qva'n%ﬁ,o&'ﬁr?s 1Pgqare

engaged ermne ocations of the tape ho _ ers 119a. Then
the movi ngfgﬁfta QrAguf 06 the EQQ?Qb@Qv@ % iY0hdegod iteth b a%e tise Oper at ed.
Y,

Consequent e engagi ng pins 104 are noved on the straight line in

di recti ongoseRrBnthat theymsvaBlavaY eiicdrbseadls Ot her ias shave notdig. 12(b)
so that they push against and bend the respective tape hol ding nenbers

119a. AshéreéesHht, ad 892Rdswi @8hwheteishaancars ivged afier 1P ¢img beheount ed
onto the reusable fixture - 22 - 119 is established. The operator then
engages taerspytdikderhalbds 120a of the carrier tape 120 with the tape
positioning pins 19b of the reusable fixture 119 as shown i-n Fig. 12(c),
pl aces and posAt cemziele taper monntipg OIE XA PN his ind stipe ecarRigre 119;
and then closes the lid 107 in this condition. In this instance, the lid
107 i s suppeet Beuakinge idgppdldi ke Sarcrideed iRRYY- provi ded on the
reusabl e fixture receivin% @Iat ] N

In the presént embodiment, a part is mounted onto the
conventionally employed reusable fixture shown in Fig. 5.

" The mounting operation will be described below. .

Fig. 12 is a schematic sectional view illustrating the
carrier tape mounting operation using the embodiment of a
carrier tape mounting jig of the present invention.

As shown in Fig. 12 (a), the operator places and
positions the reusable fixture 19 on the upper surface of
the reusable fixture receiving plate 102. 1In this instance,
the engaging pins 104 which project for movement in an
opposing relationship on the same straight line frgm the
reusable fixture receiving plate 102 are engaged at
predetermined locations of the tape holding members 119a.

Then, the moving mechanism for the engaging pins 104
described above is operated. Consequently, the engaging
piné 104 are moved on the straight line in directions such
that they move away from each other as shown in Fig. 12(b)
so that they push against and bend the respective tape

holding members 11%9a. As a result, a condition wherein a

carrier tape 120 can be mounted onto the reusable fixture



102, and the hol ding pins 110 individually biased by springs or like

€l ements hold down the surface of the carrier tape 120 to tenporarily
straighten bends or like deformations in the tape. Here, since the
supporting pins 109 for supporting the Iid 107 are provided, the surface of
the tape is acted upon only by the bigging force of the holding pins 110.
In the state wherein the lid 107 is closed, the operator activates the
novi ng nechani sm for the engaging pins 104 to return the engagi ng pins 104
to their qniggiikalespewiltiistieri. Consequently, the tape hol di ng nenbers 119

wi || extend above the end portions of the upper surface of the carrier tape
120 and secur e Tthee opsrme terr tepen l@fgadenathe, spheochper dicdresope®=a tdfe | i d
107 and takes out the reusable fixture 119 on which the carrier tape 120 is
mount ed f the tdee misusdisipe f13Q uveth ethevtapeppasétionindariatyy Iddnmfet i ng
the operation. In the present enbodinent, although an air cylinder i-s used
for the efdeginepsiladiixgirRchbhi 8/ shawnpiasEag. 13(Rent iRdRges fod
limted to this form and a hydraulic_or electric actuator which can

achi eve | PRSAtiqns/ithe RSPt FaDeal£8r RAtPvERS BFeUSARNE X BRS her |

nhi Lo L1 QT ST EL{ oL BLARICRL o1 o) 16, RUSEDLE Ltk ore U1 1o
e e L g
construct iy ad JiBYy PLEFIALaVELYtRE £80ShBYE! 31,QUA° &L AFRlY PR OF 2

102, and the holding pins 110 individually biased by springs

or like elements hold down the surface of the carrier.tape

120 to temporarily straighten bends or like deformations in

the tape. Here, since the supporting pins 109 for

supporting the lid 107 are provided, the surface of the tape

is acted upon only by the biasing force of the holding pins

110. |

In the state wherein the lid 107 is closed, the
operator activates thé moving mechanism for the engaging
pins 104 to return the engaging pins 104 to their original
positions. Consequently, the tape holding members 119 will
extend above the end portions of the upper surface of the
carrier tape 120 and secure the carrier.tape'120.

Finally, the operator opens the lid 107 and takes out
the reusable fixture il9 on which the carrier tape 120 is
mounted from the reusable fixture receiving plate'102,
thereby completing the operation.

In the present embodiment, although an air cylinder is

used for the engaging pin moving mechanism, the present



.plurality of reusable fixtures. In the present enbodi ment of the
construction described above, after a plurality of reusabl e fixtures are

pl aced at the predeterm ned positions of the reusable fixture receiving
plate on the sane straight line, the pair of engaging pins which are
novabl e on the same straight |ine argijengaged with the tape holdlng menber s
of each of the reusable fixtures. Then when the plurality of pairs of
engagi ng pins are noved sinultaneously on the sanme straight |ine by the

driving neghapt$8hi Rsdhbecliipiteaueld thdls thsdm Mwtd ayayydFam eacyy ot her,
t he tape hol ding nenbers of. the reusable fixtures are pushed by the

engagi ng @iastirochartduaitst Whnlehuslan aCWisBaenihdar adeonichd imsvehenei n a
carrier tape can be nounted onto the bottom of each of the reusable

fixtures mayeafakknsitdsrelhbe ewipdoyesar.ri efuttipes, awlei bouriedopatatohe
bottons of the reusable fixtures and the upper surfaces, of the carrier

t apes arephefdrmgw@luFamaaﬂmmﬂﬁuhy[neusaﬁlerﬁuxturezwnd Rt hgg ebEnent s
and the plurality of pairs of engaglng pins are noved sinultaneously on the
sane straFghriprndape .t e aubonagatk daghine i exdivsetvebyisdesitanedaforhey
approach each other, the tape holdlnq?nenbers of the reusabl e fixtures are
engaged WSLR c@ﬁ@a“ﬁﬂyhﬂtﬁmﬂqﬂy perFWiFheE eswhilenkhe ity - O%rthgpes,

t hereby hol di ng the c i er t es. As.  described a since the_present
vent] onBreeplin BRIERImEF [ e S, Fry EruranlenrixPisetr cthean be

pl aced O”jﬁgei%a?F Strﬁﬂf% ll d iﬂstéﬁé Fggtgggggrucglon and may

alternatively be constructed so as to receive one or a
piurality of reusable fixtures.

In the present embodiment of the construction described
above, after a plurality of reusable fixtures are piaéed_at
the predetermined positions of the reusable fixture |
receiving plate on the same straight line, the pair of
engaging pins which are movable on the same straight line
are engaged with the tape holding members of eéc@ of the
reusable fixfures. Then, when the plurality of pairs of
engaging pins are moved simultaneously on the_samg straight
line by the driving mechanism in directions suéh that they
move away from each other, the tape holding membefs.of the
reusable fixtures are pushed by the engaging pins to bend
simultaneously. Consequently, a condition wherein a carrier
taée can be mounted onto the bottom of each of the reusable
fixtures is established.

Tﬁen, when carrier tapes are mounted onto the bottoms
of the reusable fixtures and the upper surfaces of the

carrier tapes are held down by the holding pins of the



tions of the reusable fixture receiving plate, and the tape hol di ng nenbers
of the reusable fixtures are pushed to bend sinultaneously by pairs of
engagi ng pins which are novable on the sane straight |ine for engagenent
with the tape holding nenbers of the reusable fixtures, a plurality of
carrier tapes can be nounted readily 2% one tinme. Further, since the
hol di ng el enents are provi ded havi ng | di ng pins for holding down the
upper surfaces of the carrier tapes when the carrier tapes are placed on

e Dot oo et pebl tiEcgruthe. sy Secpsecn et it

for any distortion an e tape I ng nmenbers t

the upper sH&f@R568408ihbEcEAELLBNyt BREEhe SARGCEURAlIGht IINGA NGEteH@UNt i NG
of a tape due to distortion of the tape can be prevented. Although

vari ati onsqpfviRg RebRah IRt ideasebedoaBO%ach @ hR®S THY L apghioscwPsadh t he
present invention is defined in the appended cl ai ns. - 25 CLAIMS 1. A

reusabl e foxhere the Bapar hotédihapmewnbiets bECIthde et daiilant ot euees - 408
receiving either a carrier tape to which a sem conductor chip is bonded or
a carrier éagageéd whibhcestadénmcgomdtht dhec hippeirs sharfdettsao f/ethe acdrahe
formed so as to surround an outer periphery of said bottomelenent in order
to protecterhtapesii therepy, haddiag [thescagxrjerr tafpesesi|l - ient tape
hol di ng menbers for holqing the carrier tape on said bottom el enent,
characterized i Ast H@ECcEabadt apeviel Gilagembiige Py esent dipteakiey Bef orned by

~constructed so that a plurality of reusable fixtures can be
placed on the same straight line at the predétermined posi-
tions of the reusable fixture recéiving plate, ahd the tape
holding members of the reusable fixtdfes are pushed to bend
simulténeously by pairs of éngaging pins which are movable
on the same straight line for engagement with the tape
holding memberé of the réusable fixtures, a plurality of
carrier tapes can be mounted readily at one time.

Further, since the holding elements ére prqvided.having
holding pins for holding down the upper surfaces of the
carrier tapes when the carrier tapes are placed on the
bottoms of the reusable fiktures; the carrier tapes will be
reformed for any distortion and the tape holding members

will therefore extend above the upper surfaces of the
carrier tapes. Conseguently, incorrect mounting of a tape
due to distortion of the tape can be prevented.

Although variations of the embodiment. described above
are possible, the scope of the present invention is defined

in the appended claims.



at least a pair of engaging menbers that are engageable with said:tape
hol di ng nenbers and novable in an opposing rel ationship on the sane

straight line so as to allow the carrier tape to be nmounted, and both ends
of each nenber of said tape holding nenbers are jointed and fixed at the

I nner side faces of said frane at a position so as to allow the tape
hol di ng menbers. to overlie the edges dASthe carrier tape nounted on said
bottom el ement. 2. A reusable fixture for a carrier tape as set forth in
claim1l1, characterized in that each of said tape hol ding nenbers has a
recessed portion forned thereon. 3. A reusable fixture for a carrier tape
~as set forgmpiMSclaim2, characterized in that said recessed portion is
formed at a central portion of each of said tape hol di ng nenbers.

1. A reusable fixture for a carrier tape which includes a
bottom element for receiving eithér a carrier tape to which
a semiconductor chip is bonded or a carrier tape to which no
semiconductor chip is bonded as yet, a frame formed so as to
surround an outer periphery,of said bottom element in order
to protect the carrier tape, and at least a pair of.resil—
ient tape holding members for holding the carrier tape on
said bottom element, characterized in that |

said tape holding members are temporarily deformed by
at least a pair of engaging members that are engageable with
said tape holding members and movable in an opposing
relationship on the same straight line so as to allow the
carrier tape to be mounted, and both ends of each member of
said tape holding members are jointed and fixed at the inner
side faces of said frame at a position'so as to allow the
tape holding members to overlie the edges of the carrier
tape mounted on said bottom element.
2. A réusable fixture for a carrier tape as.set forth in
claim 1, characterized in that each of said tape holding
members has a receésed portion formed thereon.
3. A reusable fixture fof a carrier tape as set forth in
claim 2, characterized in that said recessed portion is

formed at a central portioh of each of said tape holding

members.

A



