1 DESCRI PTI ON TCP HANDLI NG APPARATUS 5 TECHNI CAL
FI ELD The present invention relates to a TCP handli ng
apparatus used for testing TCPY(Tape Carrier Package)

.and COF (Chip On Film as kinds of IC devices

(hereinafter, devices produced by nounting techni ques
of TCP, COF and 10 ot her TDABcRTIapeoRut omat ed Bondi ng)
will be collectively referred to as "TCP"). BACKGOUND
ART In a production procedure of |IC devices and ot her
15 el ectroni c devices, an electronic device testing
apparatus i s necess f ' f, nce and
functions of finaII3f%$oﬁﬁ%égﬁ%%ﬂggﬂﬁgggﬁgﬁd devi ces
in the mddle of the procedure. In the case of a TCP,

a TCP testing apparatus is used. 20 The TCP testing
apparatus generally conprises a tester body, a test

shead and a TCP handl i ngTBEUNEEAL( KéEBDnafter, al so
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referred to as "a TCP handler”). The TCP handl er has

a functi gneobre98HUCLhi@nt €64 SreSHEEESSH VI FePMABndling
plurality of TCP by conveying a carrier 25 tape, which

| s ackaReub! hskAckudes ar ¢apc felam '

e Fhe oane Beraw bu tRos aPurari 320 oS hiphde) and

theb8ONcnPh o8R! RO1ACEOLELEE ERPE- A9 8L, PHORES Ol el
devices produced by mounting techniques of TCP, COF and

other TAB (Tape Automated Bonding) will be collectively

referred to as “TCP”).

BACKGOUNKD ART

In a production procedure of IC devices and other
electronic devices, an electronic device testing
apparatus is necessary for testing performance and
functions of finally produced IC devices and devices in
the middle of the procedure. In the case of a TCP, a TCP
testing apparatus is used. |

The TCP testing apparatus generally comprises a
tester body, a test head and a TCP handling device
(hereinafter, also.referred to as “a TCP handler”). The
TCP handler has a function of conducting tests
successively on a plurality of TCP by conveying a carrier

tape, which 1s a tape (It includes a concept of a film.




probe card electrically connected to the test head,
and bringing external electrodes of TCP contact with

't'he 5 probes. The TCP handl er as above is generally

provided with a pusher body for pressing a carrier

. tape agai nst probes and sprockets for supporting the

carnkighitape and EgﬁgiBezoﬁhewgglgf;igme@figﬁfe TCP formed

sprockets are a nmal n sprocket drivin

carrier tape_on the tter stage side of,the sher

oty ERah A neSrLBS b cRRETHof Lkt ct Tt RS 196 2
carrier tape on the forner stage side of the pusher
boBYCPRoFAER| §leEhEliaal AY speoketed stedrtreciest thead, and
st eppi ng notor and the assist sprocket rotates in 15

syhthngnnga¢kbarniki hel bet nadas spf oTket corHoney et th nthe
t he above configuration, a sufficient tension cannot

5 bepgbden.to the carrier tape and the carrier tape

of TTRESUFE P QTBb
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flops while feeding the carrier tape, so that there

have be r carri.e 20 cannot. be, .
fed at Zﬂh‘%’gﬁg@%}f@ a%: eaabrolqéeesl%r%}etq'ﬁegralgé? %’u%r‘”tc%ﬁie with
al so en the carrier tape is stopped, and aligning

é T RINTotLINe aaccc%'?]g]teeq V3RS AFRedist probes

Al'so, there is a nethod of inversely rotating the .
as¥ndt SBRP@EKie? Eo¥F i tuproMyAinonihe staorrier diage @nd feeding
tension 25 to the carrier tape, however, there has
beeine ac8rr ks aithvant ajee tddtodEieOX CRSSiav ensitd e§SroB&et for
I nposed on the <carrier tape in that case.
driving the carrier tape on the latter stage side of the
pusher body and an assist sprocket for assisting to feed
the carrier tape on the former stage side of the pusher
body. Normally, the main sprocket is connected to a
stepping motor and the assist sprocket rotates in
synchronization with the main sprocket.
However, in the above configuration, a sufficient
tension cannot be given to the carrier tape and the
~carrier tape flops while feeding the carrier tape, so
that there have been problems that the carrier tape
cannot be fed at a high speed, slack arises on the
carrier tape also when the carrier tape is stopped, and
aligning of TCP with probes cannot be accurately attained.
Also, there is a method of inversely rotating the

assist sprocket a little by compulsion to give a tension

to the carrier tape, however, there has been a




DI SCLOSURE OF THE I NVENTION 5 The present invention
was made in consideration of the above circunstances
and has as an object thereof t@ provide a TCP
handl i ng apparatus capable of giving a suitable
tension to the carrier tape, accurately aligning the
Cadilslusk@RBoe TERke 8A0e3UBRLESS! DY-LLAP 599119%0%1& on the
10 running carrier tape. To attain the above obj ect
acc rdln o_the % invention, there is provided a
&Il%&pgpﬁgrgﬁﬁ 33 Babl e of conducting tests
succeSS|ver on a plurality of TCP while feeding a
carrier tape, which is a tape with 15 a plurality of
TCP formed thereon, by a feeding device, by pressing
agai nst a cont act DPECLDOBURE| €€t THEaLNYENEDOMected to a
test head by a pusher, and connecting externa

5term nal shef pkBeedEPifiPeh PE-K OPL AChaBOT Lh Aons KBl 1bn of
the feeding device conprises a first sprocket on 20 a

fOEHEraﬁ @geg§kgﬁm§9gﬁée§eggadhggrQ%kgﬁ QQ%Qc{aEﬁg eof to

st age si er for su arri er
and feedin ing the carrier tape; the flrst
SpPseRsted 20H BePREiES aPmnfarhy ConrhL: bani B

rotating the first sprocket; and the driving source is

25SubhebPoE| BENSEENt hat the praveier nispe, tapeiortély aligning
given to ------- R 4 the carrier tape
supper tedrbyrt hepéi (BCPEprock esu@hite § Hieng SELORSing of the
sprocket (invention 1).

10 running carrier tape.

To attain the above cbject, according to the first
invention, there is provided a TCP handling apparatus
capable of conducting tests successively on a plurality
of TCP while feeding a carrier tape, which is a tape with

15 a plurality of TCP formed thereon, by a feeding device,
by pressing against a contact portion electrically
connected to a test head by a pusher, and connecting
external terminals of the TCP to the contact portion,
wherein the feeding device comprises a first sprocket on

20 a former stage side and a second sprocket on a latter
stage side of the pusher for supporting a carrier tape
and feeding and stopping the carrier tape; the first
sprocket is connected to a driving source capable of

rotating the first sprocket; and the driving source is

25 controlled, so that a predetermined tension is given to




In the above invention (invention 1), by <controlling
a driving source of the first sprocket, the 5 carrier
tape can be supported with a sditable tension w thout

gi ving an excessive stress on the carrier tape. As a
result, the carrier tape (TCP) can be accurately

al |tgfée(€|:a%§%rt Iﬂﬁp%a%ﬁ%vﬁbrttéﬁebgt eRs. f§99tf%ﬁPQbEQt°£nd the
the running carrier tape can be suppressed when

carrb%adlg %%%e%s fed é%igkt hn a high-speed feeding

of the carf 6 érnDre a processing
speed of the TCP handllng appar atus can be inproved.

In the abBveh PnéBAVFoRNT PRV ERD] 6ANTSTEEPRI Bl ally, a
rotation force given to the first sprocket by the

dr icpnsgolisngoar deivéng sotnateonff bheefinst hepbackeir dthe
direction of the rotation direction of the second

5Spt®¢k&ér(tﬁpenbhﬁnbeZEupbBrthﬁ abeMeai sy enihDAStension
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(inventions 1 and 2), preferably, a connection nenber

capabheyef ¢ %%Ebgﬂgeggeﬁg%et599e5§ Qﬁ%geéaiﬂﬂéﬂfe@ape

the first Sprocket and driving source (1 nvent
cardi t he_above | nven even when
v Bt SRCaTPecnbnce Ravir bRPEILCR Fhe & ety aeely
source of the first sprocket, a rotation force of the
dr PréIBRAsvhEN chhe hea FFARST BRPRdSEePS heand rEtorpiwgket the
after absorbing 5 the vibration of the drive axis by
a tonneépyi oarnkabetapéi taddes soppresred hated hehe carrier
vi bration is always 100%
tape is fed to attain a high-speed feeding of the carrier
tape and, furthermore, a processing speed of the TCP
handling apparatus can be improved.

In the above invention (invention 1), preferably, a
rotation force given to the first sprocket by the driving
source 1s a rotation force in the backward direction of
the rotation direction of the second sprocket (invention
2).

In the above inventions (inventions 1 and 2),
preferably, a connection member capable of absorbing
vibration is provided between the first sprocket and the

~driving source (invention 3).

According to the above invention (3), even when

- vibration arises on the drive axis of the driving source

of the first sprocket, a rotation force of the drive axis

can_be transferred to the first sprocket after absorbing




absorbed. It is the sanme in the present

specification.) As a result, vibration of the first
sprocket is reduced, 5 and floéplng of the carrier

tape and devi ati ng of the carrier tape (TCP) caused

by the vibration are effectively suppressed.
Actbedvhbraoibheosechaddirhvensx 08, by her €chsecbi @vingatber
a TCP handl i ng apparatus capable of conducting 10

tegis guEGCASLVREYNOBhAL PEHE AL Y20l od s Méu‘b%(é efghNg
a carrier tape, which is a tape wth a plural

T d et go b feeding device SSIn
2gaPRePbaE” TReAE s Yol Rkl REr Rt ot B O
test head by a pusher, and connecting externa
t ef'fii RaFESHBt th&lb@@tl% ?5 the EbhtactPperlitlonis reduced,
wherein the feedi ng device conprises a sprocket
5 pr auidédopping f of nkhe stageist deapd andiedgusdeingnuf the
capabl e of supporting a carrier tape, a driving
souaeeieapedpe 0fcol Viagsé@ BPerisPrankedt fon r&tation
force in a backward rotation direction of a 20 running
di t tape, and a connection
neﬁgg%bggggi%egg%e?%é%%&a drive axis of the dr|V|ng
sour ce a rotatjion axis of he sp ocket capabl e
of abs %‘f%géjvt?%r%?l%he (55 10&503:36?% 1%
t he above invention élnventlon 4) 25 even when
vi BFaV1 @ o8 | KeB andhingrarraraius gfandels ofirdanidugting
source, a rotation force of the drive axis can be
10 t remstersethessihel y otatd olwd 1Sl of dhercprwcket Afddimg a

carrier tape, which is a tape with a plurality of TCP
formed thereon, by a feeding device, by pressing against
a contact portion electrically connected toc a test head
by a pusher,.and connecting external terminals of the TCP
15 to the contact portion, wherein the feeding device
comprises a sprocket provided on a former stage side of
the pusher and capable of supporting a carrier tape, a

driving source capable of giving to the sprocket a

:rotation force in a backward rotation direction of a
 20 running direction of the carrier tape, and a connection
member provided between a drive axis of the driving
source and a rotation axis of the sprocket and capable of
absorbing vibration (invention'4).

According to the above invention (invention 4},

25 even when vibration arises on the drive axis of the.




absorbing the vibration of the drive axis by the

connection nmenber. As a result, vibration of the

sprocket 5 is reduced and flopfing of the carrier tape

and deviating of the carrier tape (TCP) caused by the
vibration are effectively suppressed. In the above

| NRiviigr Gomterti en rératpbaf ebabkyof the 600HBECHLKDH can be
menber is a menber having flexibility at 10 least in

th%r%% QQe@!E%Ckh%nrbkﬁggebiQQig)ofAfﬁ%;Q%?$% %lvefﬁér

vibration on the drive axlis can
abs rbe onfi ration. ,As the
fof é%?%ﬁr% %R TPEaFarh StafhecCaiFrexithp By ol i ng
may be used, but the present invention is not 15

| | FORBECES OPhEIDRR -t AE absvevihventbsasiennoénthensprocket
and 5), preferably, the connection nenber is a nenber

5haibngeducbdlbndsfibpp¢hgref(thuebhkﬁmeﬁ)taﬁ@caﬁdi@@viating
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to the menber, vibration of the drive axis can be

efBQCthéeb¥r§Q§9rBﬁﬁezQT@F tB@uQ@&'QyﬁtﬁérUﬁbﬂégloﬁngre
a rotation force of the drive axis can be effectively

tr@@%ESEiﬁgl& Pgrgg% ahion axis of the sprocket. In

he above In IAventions 4 to 6), preferably,

the drivjng source IS torque nptor 25 (|nvent|on 7).
Accor di ng™*t b ?h@b?b?qhﬁy?ﬁﬁ%ﬁn (Inyenteley 4 _preferably,

------------ 7 to control a tension to be gi ven by
théhgpggaﬁggtlgps@ember is a member having flexibility at

least in the torsion direction (invention 5). According
to the member, vibration on the drive axis can be
effectively absorbed by a simple configuration. As the
member, for example, an axis joint Called a flexible
coupling may be used, but the present invention is not
limited to this.

In fhe above inventions {inventions 4 and 5),
_prefekably, the connection member is a member having a
bellows.structure (invention 6). According to the member,
vibration of the drive axis can be effectively absorbed
by the bellows structure, and a rotation force of the
drive axis can be effectively transferred to the rotation
axis of the sprocket.

In the above inventions (inventions 4 to 6),
preferably, the driving source is a torque motor

(invention 7). According to the torque motor, it is easy




al t hough vibration easily arises on the drive axis
when the driving source is a torque notor, the
vi bration can be absorbed by ¥he connection nenber. 5
In the above invention (inventions 4 to 7), the
sprocket is provided to a frane so as to support a
catbi eontape &r eanabeverocapd ghechrppeths PpoviEed. Also,
with a tape support menber for supporting and guiding
thgltﬁ@ﬁbheQLEﬂﬁ%1Bﬁogbgﬁkgmé£iQ¥ nghoghé)dr%§e axis when
Accordlng to the above 1 nvention (invention %
ier,_tape _can ported from bove and_hel ow

CheP oo HF O IREPS CARECE et ApboSHRPAPY RENEERS Ko T oTFan
unmanted behavi or of the carrier tape is effectively
pr BFeAPERTPAAGREr Chpetanreett Py BeERFES possible, thus
a 15 processing speed of the TCP handling apparat us

o9 can be Inptbeedboundipositianalidesmatdon Hftd HB, the

“for ned thereo

carrier tape can be effectively suppressed. According

t osphecreeond ppyenbi@nzotherLahs Hroyideds@pd&R -
handl i ng apparatus capabl e of conducting 20 tests

su e I ty

e é‘%@%éta%@v&% mr%ura B ricn a
fedln devi ce, pressi ng

nohTRE  SUEP COh BRI Sbr 16 b St 1465 147 (OIS a

test head by a pusher and connecting externa

{ eFATRAEE BADE hEXAITFbe DB t b nten thon b - porti on,

wherein the feeding device 8 conprises a sprocket for

10 suppor t igedheicartd ethd afieodd Mvention (invention 8), the
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carrier tape can be supported from above and below by the
sprockets and the tape support member, so that an
unwanted behavior of the carrier tape is effectively
prevented, higher speed feeding becomes possible, thus a
processing speed of the TCP handling apparatus can be
improved, and positional deviation of the carrier tape
can be effectively suppressed.

According to the second invention, there is
provided a TCP handling apparatus capable of conducting
tests successively on a plurality of TCP while feeding a
carrier tape, which is a tape with a plurality of TCP
formed thereon, by a feeding device, by pressing against
a contapt portion electrically connected to a test head
by a pusher, and connecting external tefminals of the TCP

to the contact portion, wherein the feeding device




above and feeding the carrier tape on the forner stage
side and/or the latter stage side of the pusher, and a
frame for supporting the sprocfet; and the frane is 5
provided with a tape support nenber for supporting and
guiding the carrier tape from bel ow (invention 9).
AceehgtNgetOat beradrye f@:\/egﬁdp}?@rt{iﬂ%elﬂ‘ié WhDiet Npe from
carrier tape can be supporte rom above and bel ow by

t h.ﬁbo%@'r%g!ge%%%&fﬁ%:&g?t?%frfé‘i’p&[ e "@rﬁ‘bﬁ{es AP AlYe

10 unwan avi e carrirer tape |

ef fectivel prevent ed, higher speed feedin econes
nosEfin) Eior pEEE claffir cheRtr of Fined T mdniory | and 2
apparatus can be inproved, and positional deviation

of Tr@ee chp¥i Burpapeling dise dsbyovkel atdwh @fe tirame is
sprockets, etc. can be 15 effectively suppressed. In

5 t herabbded i wireht & otage nsembd0n Wgmbear Stted | Oppadeviee and
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capabl e of picking up and hold the carrier tape by

| 'Sﬁgﬁi@ﬂn??ﬁ/h@ecéﬂﬂ@fv‘r&%@ PFQY 1 et | IMBRIHOH AL O)).

T suction device is capable of picking up and

fixing t ' carr,ier_.tap osi tiaonal devi atiaon of
o ch'i SR R A B e e Bt Y 9 ene

alignipg of TCP under tested can be easily attained.
BRFEE- BESCRIPT| @ O CRSANGES D 5f 115 aboves e kspiow by the
view showing a TCP testing 9 apparatus using a TCP

haspit e xeice orntl righe otape esdmebrentembsdr t e grhegersn

I nvent i on.
unwanted behavior of the carrier tape is effectively
prevented, higher speed feeding becomes possible, a
processing speed of the TCP handling apparatus can be
improved, and positional deviation of the carrier tape
caused by vibration of the sprockets, etc. can be
effectively suppressed.

In the above invention (inventiocn 9), a suction
device capable of picking up and hold the carrier tape by
suction may be furthermore provided (invention 16). The
suction device is capable of picking up and fixing the
carrier tape, positional deviation of which is suppressed

by the guides, consequently, aligning of TCP under tested

can be easily attained.

BRIEF DESCRIPTION OF DRAWINGS

“FIG. 1 is a front view showing a TCP testing




FIG 2 is a front view of a pusher unit in the TCP
handl er according to the sane enbodinent. 5 FIG 3 is
a sectional view of a drive de®%ice of a tension
sprocket in the TCP handl er according to the sane
enbodinment. FIG 4 is a perspective view of a

coapeat-heNsmeERR ai fcbhRad&Pehandhberqpeg§ofdi 19 &bddBuent
same enbodinment. "10 FIG 5 is a side view of a tape

-suB@th%gggggﬁP&nﬁp&ggglgﬁ_handler according to the

sane e 'S a perspective view of the

t ape supgort menber _in the, TCP handl er. according to

the sane’  @mbddtfreft TT9B BESTY DR RO RRRYING tuTthe TCP

THE | NVENTI ON Bel ow, an enbodi nent of the present

i nhentlen aftprdbagekpl dhaesahasedoonhingret dr awi ngs. A

TCP testing apparatus using a TCP handl er 20 according
5to an enbodi NBnisof thetpoesentidwventd afrige &hOWe idE a

FIG 1. The TCP testing apparatus 1 conprises a not

Shewhsi besLerobROY, iR LRS! 1ORAMLIH &1 SULOLLY to the same

connected to the tester body, and a TCP

prQvi bove the test 25 head 10. 10 The TCP
ha%%#gggﬁg?g'for gi ving tests successively on a

pluralitg of TCP formed on a carrjer tape 5. In the
IG. 4 is a perspective view of a connecticn member

in the TCP handler according to the samé embodiment.
10 FIG. 5 1is a side view of a tape support member in
the TCP handler according to the same embodiment.

FIG. 6 is a perspective view of the tape support
member in the TCP handler according to the same
embodiment.
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BEST MODE FOR CARRYING OUT THE INVENTION

Below, an embodiment of the present invention will
be explained based oﬁ the drawings.

‘A TCP testing apparatus using a TCP handler

20 according to an embodiment of the present invention is
shown in FIG. 1.

The TCP testing apparatus 1 comprises a not Shown
tester body, a test head 10 electrically connected to the
tester body, and a TCP handler provided above the test

25 - head 10. -




present enbodinent, it is assunmed that TCP is tested

one by one for sinplifying the explanation. Note that

the 5 present invention is notldinmted to this and a

plurality of TCP arranged in the serial direction

and/or parallel direction on the carrier tape 5 may

be testedhat Tart hardldhe2 T(P handheridgi SeProHvdletkssively

with a feeding reel 21 and a winding reel 22, and the

Prent 85b16a61LEL LEPPCh rdfnbs YRUATCLA-LLE é%@@lsﬂg In the

reel 217 The cafrier tape 51s fed fromthe feeding

reel ubj o a_ test, and round th

wi RF ﬁahFeswi“@ LRBaEnebh TheFoBOFfgthes 14 S gFked one
wi ndi ng reel t hree spacer rolls 23a, 23b and 23c
ar BYpPB@i dey ﬁéWPiSfYé’éﬂlg@eaeﬁépb@]é%?wié tMplee sahat the
peeled fromthe carrier tape 5 fromthe feeding ree

5 21ptresehe wnmdnhjonebs 2@t Emmhtedftohehbtpamet agblsrality
23a, 23b and 23c can nove up and down so as to be

abbe topadiush é@nﬁhOﬁh@fsébﬁapr@w@&w@nt@p&/oﬁlpaﬁamlel
Bel ow t he feedlng r eel a tape guide 24a, a

;§§9£Q8t£5H1anehgeEafo%rag%b§”§rm§ bbépid§g§%]§¥ﬂé time.

an inner guide ro are p
carrier e f ed t he feedj reel ui ded
oo he ¢ AR reR R 1% R T Teel

unit 3 through the 25 feedlng limt roller 25a, inner
subl sprdckevingbngngedl 22 nrend gubheleprottest LT iMs diape 5
bel ow the wi nding reel 22, a tape gui de 24b,

10 is wound in the feeding reel 21. The carrier tape 5 is

fed from the feeding reel 21, subjected to a test, and
rewound around the winding-reel 22.

Between the feeding reel 21 and the winding reel 22,
three spacer rolls 23a, 23b and 23c are provided for

16 feeding a protective tape 51 peeled from the carrier tape

5 from the feeding reel 21 to the winding reel 22. Each

‘of the spacer rolls 23a, 23b and 23c can move up and down

- 80 as to be able to adjust tension of the protective tape
51.

20 : Below the feeding reel 21, a tape guide 24a, a
feeding limit roller 25a, an inner sub sprocket 25b and
an inner guide roller 25c are provided. The carrier tape
5 fed from the feeding reel 21 is guided by the tape

guide 24a to be conveyed to the pusher unit 3 through the

25 féeding limit roller 25a, inner sub  sprocket 25b and




awnding limt roller 25f, an outer sub sprocket 25e
and an outer guide roller 25d are provided. The
carrier tape 5 5 after being tHsted is guided by the
~ tape guide 24b and runs through the outer guide
roller 25d, the outer sub sprocket 25e and the

W ReinRe LuAbE kehher 25%t.to be rewound by the w nding
reel- 22. Between the inner guide roller 25c and the

outer 1 id I 2 ush it_31s .
'providedgl%gfiggig%cgﬁ%rgg%%f?ﬁ %?%%iyeﬁ Fo iR 9%%%%r24b’
st age .si de (ieft side_ i.n_FIG 1) of the pusher unit

3, fa"dBEoRE cameFarBhlPE 2pfovRBefUber ofh nePFRGkRE 25 and
unit 3 (inside of a |ater explained probe card stage

7) arapdtart piidecambtar6ésfisats provided. obh¢ heatat¢ertape
stage side (right side in FIG. 1) of the pusher unit

5 3. SAhseerbbeirgntébeepusbeguintl By afie tHsetdiide 24b and
canera 6¢, a mark punch 26a and a reject punc 26b

ar%uﬁ%o¥hggg?thﬁ?nﬁ%#gguggbdg6§oife£QES%Pr@gémb&%@%c%ub'

a 20 plurality o predeterm ned poSitions o
a _correspondin and ahe reject punch 32 is for
ouREAPREEELPS Sob T el ritbne Skt (B EERT Ve bace Pon
the test result. The caneras 6a, 6b and 6¢c are
coRREetRd PB BhRorindEngheeml i Age processing device.
The first camera 6a and 12 the third canera 26c are
for det eBaiwmeany e edis¢ enpeidd rJOR 0 Idearshrttierouter
tape 5 and positions and nunber of
10 guide roller 25d, a pusher unit 3 is provided. A first
camera 6a is provided to the former stage side (left side
in FIG. 1) of the pusher unit 3, a second camera 6b is
provided below the pusher unit 3 (inside of a later
_ expléined probe card stage 7), and a third camera 6c is
15 provided on the latter stage side (right side in FIG. 1)
of the pusher unit 3. Also, between the pusher unit 3 and
the third camera 6c, a mark punch 26a and a reiject punch
. 26b are provided.
The mark punch 26a is for forming one or a
20 plurality of holes at predetermined positions of a
corresponding TCP, and the reject punch 26b is for
punching out a TCP determined to be defective based on
the test result.

The cameras 6a, 6b and 6éc are connected to a not

~ 25 shown image processing device. The first camera 6a and




holes to be fornmed by the mark punch 26a. The second
canera 26b is for obtaining informati on on positiona

5 deviation of the TCP on the Xarrier tape 5 with
respect to probes. Also, the second canmera 6b in the
present enbodi ment is capabl e of obtaining positiona
devhat tBfirdi BhREMAt o8 Atcarplutatdiy: RInPbieceSidthence of
its scope. The second canmera 6b is nmounted on a canera
st 0 3 [ ' [N

traaE eroshe GRFeTRY oRaBen® HRE pEREIUE (e Whipa o
an -ax|s . directigns d vertical diyection (Z-axis
i PelPRokS BS ERCHRRY of M rHoT At RS (765 AR oataRs
61. A servo notor 31 capable of rotating the bal
scFeferasZgb ig Heraeheaininag albfaoketldsion es Hodynal
portion of the TCP handler 2, and the pusher body

5 podévbat38nwhfhthebAlP osctew soreled tdes ef nwiish atsspect

attached via two linear notion guides 37 in the
Z- 831 Sr@bEECIADHo ASn@ £888hE Qime ] 14t Ngh tHge SSF¥Qnt

nmot or 31, the pusher body portion 33 is 20 novable I n

th ' I r ' (Z=axis direction). b eing. . .
que AR T Ot PG TS R R e p W ation
pusher bod or%ion 33 and the_frane (pusher franme) 36
oflnf‘ﬁ E% rOtint tPB13 bl o e QRIPHYF althott Shesmpe -

i nteracti on mechani sm and, when the pusher body

porti on P& 33 emvescame mndolrovin resineyanl aimed aliee, stage
t he pusher frame 13 36 al so noves up and down

10 t ogetdied midwedieléd tin e thend OMelirend HO tdah Sfeddhel
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pusher body portion
directions on the plan view (the X-axis and Y-axis

directions) and vertical direction (Z-axis direction) by

an actuator provided to the camera stage 61.

A servo motor 31 capable of rotating the ball screw
32 is attached via a bracket 361 to a body portion of the
TCP handler 2, and the pusher body portion 33 with a ball
screw screwed therein 1s also attached via two linear
motion guides 37 in the Z-axis direction. As a result of
driving the servo motor 31, the pusher body portion 33 is
movable in the vertical direction (Z-axis direction) 5y

being guided by the linear motion guides 37. Also, the

pusher body portion 33 and the frame (pusher frame) 36 of

the pusher unit 3 are connected by a not shown

~ interaction mechanism and, when the pusher body portion

33 moves up and down as explained above, the pusher frame




33, a suction plate 34 capable of picking up and

holding the carrier tape 5 by suctioning the air is
provided. 5 On the former stag side (left side in

FIG 1) of the pusher body portion 33 in the pusher

frame 36, a tension sprocket 35a is provided, and a

maiBe spsockeve3Shp kadpaevhdedgethéhethatéwitist age

side (right side in FIG 1) of the pusher body

portion 23.cherebhatieny boe: 18, tepsinl SRHACKalo APdortion

and the main sprocket 35b are also collectively
referred_tq,as_pusher rockets 35a and 35b. The ,
pué érauﬁ??téOPsngﬁﬁeggeﬁa?%bgen%? Rhothipugnernd holding
sta The pusher stage is connected to a servo notor

e. onnge a S¢ '
viég% PRUFAFFt V2BE BaPY Seredb@ning|ieraty ohs mwrovided.
thereof is omtted). The pusher unit 3 can be noved in

5the horiGonta¢ formetismdeX¥splanelait ectdeon)n aFm. 1) of

rotated around a vertical axis (around Z-axis) by
drtnenguéher BEAYOpABEOsn Bel o the pusher #Ride 3and
above the test head 10, 20 a probe card stage 7

| o ;A t e r LS., Vi : e _pr

card ot Ao BREETa 81 £ Bl RISV P ookt 3sb
plurality, of .ball screws (illustratjon thereof is
orrﬁt%la‘_))é./l 2 PF obfeS B UEE Pt FiRed(Tighttheside in FIG.
horizontal direction (the XY-plane direction) and

rot htell Pi5e areshrk thedy erartcan 33 s Haredndftke, the
Z-axis) by driving 14 the servo notor. The probe card

10 8 peovidedsprddker pb e adnid yeiof main sprocket 35b are also
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collectively referred to as pusher sprockets 35a and 35b.

The pusher unit 3 is connected to a not shown
‘pusher stage. The pusher stage is connected to a servo
motor via a plurality of ball screws (illustration
thereof is omitted). The pusher unit 3 can be moved in
the horizontal direction (XY plane direction) and rotéted
around a vertical axis (around Z-axis) by driving the
sServo motoer.

Below the pusher unit 3 and above the test head 10,
a probe card stage 7 loaded with a probe card 8 is
provided. The probe card stage 7 is connected to a servo
motor via a plurality of ball screws (illustration
thereof is omitted). The probe card 8 can be moved in the
horizontal direction (the XY—plane direction) and rotated

~around the vertical axis (around the Z-axis) by driving




probes 81 is detachably attached to a card ring of the
probe card stage 7 by pins (illustration thereof is 5

omtted). Note that each of thkt probes 81 of the probe
card 8 is electrically connected to the tester body

via the test head 10. The second canera 6b.is

posihti eaedo hekew.the probe card 8 and inside of the

probe card stage 8. 10 In the TCP testing apparatus

1, the cepgigrobaPary | v -
SEehPELSy AR, % SR o1

t hrough under the pusher unit uni t

3 pi b ' d t th ' t

oB5PEes Phol Sae AGRPRLY ShERRPone O chr thEl G thart the
test head 10. Then, TCP on the carrier tape 15 5

cOREaEEs Car ehstAgepf oBEsPB81s of it hesprabior i weoh is
test signal is applied to the TCP, and a response

5 si gmakttedad Nbtenthhe F&Phi sfseht pochde TeséErtibodyrobe

" conveye
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through the test head 10. As a result, perfornance

andakdngt Eons1 et £ic®f 1yt BondEP o erd esh &0t e 20 SUSHHR via

test i-s conducted on all TCP on the carrier tape 5

su ssLvel r t t rier. e .
FEVERYeedd Bty o tidie iR [hF s TRDRuiitea

pugc 26a or the re'ggt punch, 26b is driven. [Pusher

Un ??OES TP CHF rHntnYi LiF vie o hudirePnke @re stage

the TCP 15 handler shown in FIG 1. As expl ai ned

ab®ve, a tension sprocket 35a is

In the TCP testing apparatus 1, the carrier tape 5
is conveyed so as to pass through under the pusher unit 3,
and the pusher unit 3 picks up by suction and supports
the carrier tépe 5 to press the same against the probe
card 8 on the test head 10. Then, TCP on the carrier tape
5 contacts with the probes 81 of the probe card 8, a test
-signal.is applied to the TCP, and a response signal read
from the TCP is sent to the tester body through the test
head 10. As a result, performance and funqtions, etc. of
the TCP.are tested.
Such a test is conducted on all TCP on the carrier
tape 5 successively as a result that the carrier tape 5
is conveyed. Then, bésed on the test results, the mark
- punch 26a or the reject punch 26b is driven.
[Pusher Unit]

FIG. 2 is a front view of a pusher unit of the ICP




provided on the fornmer stage side and a main sprocket
35b is provided on the latter stage sire of the
pusher body 5 portion 33 in tHé pusher frane 36 of the
pusher unit 3. The main sprocket 35b is driven by a
mai n driving source capable of rotating forward and

bagkwal dr se&pgEr ahl y18y @, stepping nmotor, and feeds
the carrier tape 5 at predetermned intervals. On the

ot her hapd, ensi sprocket 35 i ,
pr edet ergngn%%ﬁ Eé%lg?%n&?%&%heg tg%r}sﬁoenr Stapa]%eéﬁgestbf/13 oa is
inEosing a load in_the running direction of, the

caPFPEt ?%p%HSt%§ EQF%?ErS%ﬁﬁﬁeﬁ%ﬂﬁiaQﬁi%ﬁ@%&Wi%&¥°Cket 35b
Driving of the sprockets 35a and 35b is controlled by

a tonprovideditofi thastabtéonstdes epfre ool Xloeripusdtdr dfody
the TCP handler 2. As expl ai ned above, the tension

5 Sppoekebn 358 andché heusen SPAMEksd BB Id rMishdhainit 3.

carrier tape straight fromboth sides of the pusher

body 33 0 {}\ﬁgg@;f P&éﬁéérgb f‘;ﬁs‘?t&ﬁ%rpw he 10 iso&fiving

tape 5. 20 n sting e carrier “tape

pi cked u a hel d by suction by the suctiaon plate 34
ong?lﬁjéc?o E?bd]e%do Jgojf‘%a?ao%l%? f%vyapifti?é"r V&ngcfl’l on
33 and, while supporting the carrier tape 5 by the

t ePRRVFRShY ket SHRPP HHE e Tvaiand ttIgpiranyer tape
pusher unit 3 noves 25 downward to press the carrier

t apeah pgaieistriiresgriobee it lcardth §handhEGP lamd heche
carrier tape 5 is brought to contact with the probes

10 8ltension sprocket 35a gives a predetermined tension to the
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carrier tape 5 by imposing a load in the running
direction of the carrier tape 5 by a later explained
drive device. Driving of the sprockets 35a and 35b is
centroliled by a control unit (illustraﬁion thereof is
omitted) of the TCP handler 2.

As explained above, the tension sprocket 35a and
the main sprocket 35b stréin the carrier tape straight
ffom'both sides of the pusher body 33 to improve position
accuracy of the carrier tape 5.

When testing TCP, the carrier tape 5 is picked up
and held by suction by the suction plate 34.on the lower
end portion of the pusher body portion 33 and, while
supporting_the carrier tape 5 by the tension sprocket 35a
and the main sprocket 35b, the pusher unit 3 moves

downward to press the carrier fape 5 against the probe




[Drive Device of Tension Sprocket] FIG 3 is a side
view of a drive device of the 5 tension sprocket in
the pusher unit shown in FIG I8 FIG 4 is a

per spective view of a connection nenber in the drive
device shown in FIG 3. The drive device 4 of the

t easirangspeaeketp35a tEEMBELSESrat b Vi Ngs SOHE et lio @
brake nenber 42, a 10 connecti on nmenber 43, a chassis

44 andapcrgia i‘BHe?‘ékébéQsﬂhe driving source 41 is a
torque notor for giving arotation force (torque) in
t he backward direction gf t he feediqg&gi ection of
the carriefVEpeSBLtd Phel SRF4R™ BIHA4! Magni t ude

of the torgue given to the drive axis 15 411 can be
control | EEGbhy3algopt ayes eiew ¢b dedyiverdeoice hef the
driving source 41. The driving source 41 is arranged,

5 sotthatothepdotketaxhstéd lphshénseniedshao iherIc. 2. FIG.
chassis 44 fromthe back surface side of the pusher

frames38, p@pdpebhevdriy8y agt sa 4ddnihSceomnerdfck £ 014 hee
rotation axis 45 20 via md-gears 46 and 47. The

'?gg?ﬁggfg$§¥cézshgwéhigpﬁﬁgeq§ enbodi mrent is attached

ron~axi on t he" back surface side of
t he pusher frapme 36 and capable of gripping the
rot at i on® ki S 4% vieR G chirdlerths SHBtlidppinarkss a¥ba
to 25 keep a stop position of the rotation axis 45 and
17compelrbags$ ng dhevindg psodmere o cura éntalis regpdéedd 2, The
driving source 41 and the brake nenber 42 are
10 connection member 43, a chassis 44 and a rotation axis 45.
The driving source 41 is a torque motor for giving
a rotation force (torque) in the backward direction of
the feeding direction of the carrier tape 5 to the drive
axis 411. Magnitude of the torque given to the drive axis
15 411 can be controlled by a voltage, .etc. to be given to
the driving source 41. The driving source 41 is arranged,
so that the drive axis 411 is inserted into the chassis
44 from the back surface side of the pusher frame 36, and
the drive axis 411 is connected to the rotation axis 45
20 via mid-gears 46 and 47.
The brake member 42 in the present embodiment is
attached to the rotation axis 45 on the back surface side
of the pusher frame 36 and capable of gripping the

‘rotation axis 45 when a current is not applied so as to

26 keep a stop position of the rotation axis 45 and




connected by a control unit (illustration thereof is

omtted) of the TCP handler 2, and the control unit 5
controls driving. On the otherlhand, as a result that
a rotation axis 351 is inserted to a bearing 352 in

the chassis 44 from the front surface side of the

puiéaéa%ﬁﬁgetﬁé,?&ﬂﬁ whenskoBuspEREKEL 1183,
supported to be freely rotatable 10 by the bearing

352. He . ' is. 4 S |
A NI S S

spr.ocket 5a are connected,via,the connection nmenber
43F°?H80tegnﬁgcﬁiSﬂnﬂﬁﬂianﬁé zé%l%S?HﬂE%?%thﬁreOf 1s

absotbing 15 vibration and, for exanple, a nenber
ha?Fa§teHexPhi theyTCPnhandledrdi oandi teet¢omt¥sb unit
called flexible coupling) is wused. In the present

5 enbodimeht, daibéhbows coupling as shown in FIG 3 and
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FIG 4 is used. Note that the connection nmenber 43 is

not |impgdche bPhsr aithaf 0fs 20 LXAMPL & p AN ae'@o%tabﬁon axis
menber, viscous nenber and other vibration absorbing

me r. d ' he c jer tape is in

ot oppei ot AP e UEReto iy T Lht Bhker” S5b RBepPs f1 from

carrier tape 5 supported b the main sprocket 35b to
bethfi TReNLt BRI SRR 510 Thet s RAHR T Harale ol hedhehe

driving source 41 gives to the 18 drive axis 411

t ofguelon sheobhekwira b remponced tdee fiosiing rotatable
direction of the carrier tape 5, the tension
by the bearing 352.

Here, the rotation axis 45 on the driving source
side 41 and the rotation axis 351 of the tension sprocket
35a are connected via the connection member 43. The
connection member 43 has a function of absorbing
vibration and, for example, a member having flexibility
in the torsion direction (so called flexible coupling) is
used. In the present embodiment, a bellows couplinglas
shown in FIG. 3 and FIG. 4 is used. Note that the
cﬁnnéction member 43 is not limited to this and, for

“example, an elastic member, viscous member and other
vibration absorbing member may be used.

When the carrier tape 5 is in a stopped state, the
main sprocket 35b keeps the carrier tape 5 supported by

the main sprocket 35b to be in the stop state. On the

other hand, since the driving source 41 gives to the




sprocket 35a pulls the carrier tape 5 in the backward
direction of the feeding direction via the m d-gears
46 5 and 47, the connection nel®ber 43 and the rotation
axis 351 (it is in a stop state visually). Here,

torque given to the drive axis 411 can be controlled

t odbevdeskiedsl magorflidei By EOMbIOkkd Y & MALRYE of the
etc. supplied to the driving source 41. As a result,

- a '@é@é@ﬁ&raws&{&ﬁ%fr‘t&? é%rxgiéff.”cé the Garni &l n
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tape 5, So that positiona eviation of the carrier
tape.5 ca prevented and TCP can al i gne
caSPrgokehons Befl Y T Carrier THih 5 M iftaapkvara
sprocket  35b noves the carrier tape 5 supported by

t helrarhias epridekefesbing it icating diteatidbrqaw 46
the right directionin FIG 1 and FIG 2) by the nmain

drandng?, soue ceonmiket ion fremdbany OF drhe tday ri@rattiape &xis
a force in the forward rotation direction is given to

thest est ofs SPrHCkedp 3@ SPRPASLAING )t hey G f 1tIr h@P]iven
5 with the main 20 sprocket 35b. On"the other hand,

the I Vi hg. e 4 [ve o.t ri v xibs 411 .
tor%g{eﬁ%/n ‘Z@Ega%ks?/va‘irl%ll géﬁr%é% icoonlpcglfoqtlheéff%e |eng esired
directjon of the carrier tape 5. Note that nmagnitude

of M HE Y I URY | SRR e baldihet o © 'diaet iS6iF i SURRIlsst to the

than that of the torque of driving 25 the main

spRoEkiatg 3Bmise the el e drésiiliy sogreeladfe rtignetd tension

mai n sprocket 35b, so that by feeding the carrier tape

t5,hjés tdieverotiad it drridhd wfpd B tenshen $R¥saekeinalsba,
deviation of the carrier tape 5 can be prevented and TCP
can be aligned easily.

When feéding the carrier tape 5, the main sprocket
35b moves the carrier tape 5 supported by the main
sprocket 35b to the feeding direction (to the right
direction in FIG. 1 and FIG. 2) by the main driving
source. Due to feeding of the carrier tape 5, a force in
the forward rotation direction is given to the tension .
sp:ocket 35a supperting the carrier tape 5 with the main
sprocket 35b. On the other hand, the driving source 41
gives fo the drive axis 411 torque in the backward
direction of the feeding direction of the carrier tape 5.
Note that magnitude of the torque in the backward

direction is smaller than that of the torque of driving

the main sprocket 35b by the main driving source of the -




connection nmenber 43, the md-gears 46 and 47 and the
drive axis 411 of the driving source 41 rotate in the

5 forward rotation direction il a state of being given
torque by the driving source 41. As a result, a
predeterm ned tension is given to the carrier tape 5
anglaih| oppboReof 36BE Sarthef BRPLeI LR Hiee SaPPFRSSathpe 5,
the carrier tape 5 can be fed at a high speed,

i uﬁﬁge gPé@loﬂ %% 101 9% fséf n&uép@dé%g%fén tﬂ?r Tcgffafsd% €l he

can e I mprove expl ai ne ove, -accor
the t ensj on sp rocke 35 and he naln pro
pr egRrer ?%ﬁ%l%h T9RAT S o h%“ dti ‘e
tape 5 mhen feedlng the carrler tape 5 and in a
st épbed a%¥ht ed1Bupt ablhe d5ivweami tudecof4t heotalssiion e
the carrier tape 5 differs according to a thickness,

5 wi fivtwand sétengdbh, detect Ddn the a caratierof apeirhy given

wei ght and size, etc. of the TCP, and a feeding

spestquetsy Yhieasi PmPnsdhe-Lalt| efs tapeean 5

'adjusted by controlling a voltage, etc. glven to the
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Pc%c{ié{ﬁc%%[éfﬁ) C@ené‘at apet%e 1tx? Si 2 Y 9F dtt éﬁae‘s f and

carrrieéer an be suppor
SU|tabIe tenS|on wi t hout giving an excessive stress to
t et PR KR E oo sCHT 4 erCARRE FUNRS K9t e
voltage etc. given to the driving source 41 may be 25
comroidrdare be can tblfed mngedhigdramtiany tmiengese,
of 20 a feeding condition such as feedi ng speed,
stprdcadsifeesbag antl oprdreding.e £ dGeHdd mproved.

inertia nonent of
As explained above, according to the tension

sprocket 35a and the main sprocket 35b, a predetermined
tension can be given to the cafrier tape 5 when feeding
the carrier tape 5 and in a stopped state. Suitable
megnitude of the tension on the carrier tape 5 differs
according to a thickness, width and strength, etc. of the
carrier tape 5, weight and size, etc. of the TCP, and a
feeding speed, etc. A tension on the carrier tape 5 can
be adjusted by controlling a voltage, etc. given to the
driving source 41 of the tension sprocket 35a. As a
'resﬁlt, the carrier tape 5 can be supported with a
suitable tension without giving an excessive stress te
ethe sprocket holes on the carrier tape 5. Note that a
voltage, etc. given to the driving source 41 may be

controlled to be suitably changed according to changes of




the carrier tape 5 and a drive system Here, depending
on magni-tude, etc. of the torque 5 given to the drive
axis 411 of the driving source2®1, vibration my

arise at the drive axis 411 and the wvibration is
transferred to the rotation axis 45 via the md gears
46 aaffidedingVhendsuebnviEbenat aonfesdingnspess edstaia dhe
tensi on sprocket 35a to the running carrier tape 10 5,
f | ¢gaRUREqaRHAPeELE! 0Bk A8V 8bhBY40F i hie; SO £TmdiAl% of
5 are caused. However, in the present enbodi nent,

si pee the_.canpectipn nber. 43 capabl e of absorbing
vigﬁgtfgﬁrﬂgr ?B?igeagge?mgﬁﬁv?h%$§€?%tion axis 45

and the rotation 15 axis 351 of the tension sprocket
35a, a rBeERi cRCPBREENSfOD tTIRIRBEEET orfaki U5 e torque
transferred to the rotation axis 351 of the tension

5 sppovkst t35ahaf deivehexvsbéht i ofh tise absoibeddyrddeil,
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connection nmenber 43. In the present enbodi nent, a

bekk pwst cod plhiaggaj:fése 28 usied @sivdeagoanect i oy nEber
43, so that vibration of the rotation axis 45 can be

ol SProneak; XAt PENT AR o R PRI OE e T rta ene

rotation axis_351 of_the tension sprocket 35a. 25 As
exPf Qi ﬁ%ﬁrabiée?n%vﬂe?r PR v B T ] sl St AR S hafred

drive axis 411 of the driving source 41, transfer of
t hB1gi bhattonsiont frereekst ohbasprocket BBwmiy carrier tape
suppr essed, '

5, flopping and positional deviating of the carrier tape

5 are caused.

However, in the present embodiment, since the
qonnection member 43 capable of absorbing vibration is
provided between the rotation axis 45 and the rotation
axis 351 of the tension sprocket 35a, a rotation force of
the rotation axis 45 is transferred to the rotation axis
351 of the tension sprocket 35a after the vibration is
absorbed by the connection member 43.

In the present embodiment, & belliows coupling is
used as the connection member 43, so that vibration of
the rotation axis 45 can be effectively absorbed and a
rotation_force of the rotation axis 45 is transferred
effectively to the rotation axis 351 of the tension

.sprocket 35a. |

As explained above, even when vibration arises at




so that flopping and positional deviating of the
carrier tape 5 caused by vibration of the tension
sprocket 35a 5 are effectivel ¥lsuppressed. Note that,
in the TCP handler 2 of the present enbodinent, the
connection nmenber 43 of the drive device 4 is a

bekbhewareouphing, 48ndothengonti gur@tdQneds a9y eéfé@é)feer of
in a point that vibration of the rotation axis 10

IS f o] d [, a rotation
foFgé ?%%%?%én?gﬁ %?%ntégggoﬁ-§§§£$%§:?%%%lcéiéﬁppressed
sproc . _However, the present |nvent|on i s not
|.ﬁPtEBaFo§%?lﬂP§nga%%dap%%%+?la¢ e iy of the carrier
configuration of the connection nmenber 43 may be

fréapy Sefreeted W thilnraheonsoknowt edyes iofn prysorket 35a
skilled in the art. Specifically, it 1is sufficient if

5 t hareoafiteti bne e nbespASsssd capabl e of absor bi ng

vibration of the rotation axis 45 by deformng by a

torsion |oad, tef€, FrPrtf?é(af@ %aﬂigteelc%%%ctﬁ%g b{/g%lz%ﬁr

43 may be a S|nple col ummar shape

d f de, b
r CORReRRR s RO LR Gt TE el s sppvice

a netal materi al (|Ilustrat|on thereof is omtted).
[ ThpeS SuppttotemiP binPustid WR (qorfigqustdmt AG 6

are a side view (FIG 5) and a 25 perspective view

(P EIa)alpie aln apesupporiatmentieratafort ke 22he pusiadrion axis
unit shown in FIG 2. In the TCP handler 2 of the

10 presend enhosh ety Afsorbed when transferring a rotation
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force from the rotation éxis.45 to the tension sprocket
35a. However, the present invention is not limited to
this, and a material, shape and configuration of the
connection member 43 may be freely selected within the
knowledge of person skilled in the art. Specifically, it
is sufficient i1f the connection member 43 is capable of
absorbing vibration of the rotation axis 45 by deforming
by a torsion load, etc. For examplé, the connection
member 43 may be a simple columnar shaped member made by
a rubber material, an accordion-fcld meﬁber made by a
resin based material, or a coil-shaped member made by a
metal material (illustration thereof is omitted).

[Tape Support Member of Pusher Unit]

FIG. 5 and FIG. 6 are a side view (FIG. 5) and a

perspective view (FIG. 6) of a tape support member of the




5

shown in FIG 2, a pair of tape support nenbers 39a
and 39b are provi ded between the pusher body 33 of
the 5 tension sprocket 35a andZet ween t he pusher body
33 and the main sprocket 35b in the pusher frane 36
of the pusher unit 3. The tape support nenbers 39a

angu3flyr sHRROKhoWReiRaFriLerptape 5 from bel ow. Each
of the tape support nenbers 39a and 39b has an 10

appr oxi e S e egn_fromthe side and
arrangeg§£b§h?iE?Eghgﬁgg?fi%a?£p§??iQ§F?%%$é% ?%ﬁ%?nt’ as
mal% of the usher frame 36, so that a horizontal

poftPBA %HeFégf 2pr 8t PRHBSCE ot #PR FRBRPT S| HRpsrax3%e and
direction) of the pusher frane 36 (refer to FIG 5

and9F| erecprorbdedr bhtveenethenpupper sody as® of dase of
the horizontal portions of the tape support nenbers
398eanflon38PprogkeeVvesa 38dd apet hosethe spuihat wxdermland
termnals of TCP formed on the carrier tape do not

Coﬂﬁécﬁaiﬁesﬁﬁgﬁgeﬁu§ rlrégﬁg%?%%%gﬁ AP 395 Jhe e

t ape support ers 39a ave a function of
su ting_and,guiding the runnjin arrier_ tape,5
rrBRThe ot e e eng k05 WertShls o Tipow
IS put over the tape support nenmbers 39a and 39b and
suppelrPEl theoftbelelw i er feoWr 1. and support ed
from above by 25 the pusher sprockets 35a and 35b on

t he formachstafetise den23 swnbHattetbestsadgOsiadel A9 s an
tape support nenbers 39a and 39b. In this way, the

10 Casipp Lbx 1dPee OL 1 ShopPPRAdLLdd0Mrom the side and arranged
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by fixing a vertical portion thereof to a wall of the
pusher frame 36, so that a horizontal portion thereof
protrudes to the front side (Y-axis direction) of the
pusher frame 36 (refer to FIG. 5 and FIG. 6).

Furthermore, on upper surface sides of the
horizontal portions of the tape support members 39%a and
3%, grooves 391 are formed, so that external terminals
of TCP formed on the carriexr tape do not contact the tape
support members 3%a and 3%. The tape support members 39a
and 39> have a function of supporting and guiding the
running carrier tape 5 from below.

In the TCP handler 2, the carrier tape 5 is put
over.the tape support members 3%a and 3% and supported

_frqm below (refér to_FIG.-Q) and supported from above by

the pusher sprockets. 35a and 35b on the former stage side
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above and bel ow near the pusher unit 3, so that an
unwant ed behavi or of the carrier tape 5 can be
prevented, 5 feeding at a hi gh#y speed becones
possi bl e, and a processing speed of the TCP handler 2
can be inproved. Also, if vibration fromthe driving

t ensi 3 '
SOHE@QJQ%t@E E?g??e59§%08fSPEQC%gé%ngs %% éﬁ&%ﬁ%&g 3% and

above is trans the tens

fl i ng_apd.positiopal 10 deviatin f.the carrier

t ng2Bs I BBk T h8 SR Ephr bABEAS HorTHE AR Grom
suction plate 34 of the pusher body 33 fixes the
caPPPEf rafePs1By Preki ke upusher herdr ndy tde thal rawer
tape 5 by suction at the time of testing TCP to 15

makewaheedCPehadieort eSt itk eastt yenl tgped; dowasmerprevented,
suction cannot be stably attained in a state where

f1 6ppHNGgOhtt BehEghE! EEpd @RS Gihe $6Sos VRV eland he
carrier tape 5 is supported fromabove and bel ow by

t he. t d the 20 .tape

R S S RS R A S
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deviation can be effectively suppressed. As a result,

TCPepter spestket cim bes avtphaitmdd alddwgned: 2%BrNdterred to

that, in the TCP handler 2 of the present 24

entlodi temtjom Paddciodt t3Re SUPRAFindree® 398 ad 39b

are provided and the carrier tape 5 is supported by

th€eviating of the carrier tape 5 can be effectively
Ssuppressed.

Furthermore, a suction plate 34 of the pusher body
33 fixes the carrier tapé 5 by picking up and holding the
carrier tape 5 by suction at the time of testing TCP to
make the TCP under tested easily aligned, however,
suction cannot be stably attained in a state where
flopping of the carrier tape 5 arises.

However, the carrier tape 5 is supported from above
and below by the pusher sprockets 35a and 35b and the
tape support members 3%z and 39b and flopping thereof is
suppressed, so that suction of the carrier tape 5 by the
suction plate 34 becomes stable and positional deviation
can be effectively suppressed. As a result, TCP under

tested can be accurately aligned.

Note that, in the TCP handler 2 of the present




tape support nenbers 39a and 39b, so that the carrier
tape 5 is supported stably conparing with the 5
configuration of providing onl24 one tape support
menber 39. As a result, flopping and positiona
deviating of the <carrier tape 5 are nore effectively
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IlnIted to this, and onl y one tape support menber
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su port nenber 3is not limited to an approximate L
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APPLICABILITY As expl ai ned above, according to the TCP
handpeng iappaprtusedcsbail ngedmpahimgnesentthe
invention, a suitable tension is given to the carrier.

5tab@nfi@ﬁr@@iémeéftﬁﬁ@V1&ﬂK§50ﬂEyl$Ké ad@pbrt member
al i gned, and flopping of the 20 runnlng carrier tape
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conduct ed accurately a roceSSIng spee

handl i ng able of
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while 5 feeding a carrier tape, mhlch is atape with
a pl ural¥ehe d?harfcpth%rwqrﬁerwnwra ifse@fitng imited to
devi ce, by pressing against a contact portion

eIEhi$jCamdyomiywmnﬁExhpéiﬁuPport member 39 may be provided
10 or a larger number of tape support members 39 may be
provided. Also, a shape of the tape support member 3 is

not limited to an approximate L shape when seen from the

- side.

.15 _ INDUSTRIAL APPLICABILITY

As explained above, according to the TCP handling
apparatus according to the presen£ invention, a suitable
tension is given to the carrier tape, the carrier tape
(TCP) can be accurately aligned, and flopping of the
20  running carrier tape can be suppreséed, so that tests on

the TCP can be conducted accurately at a high processing

speed.




test head by a pusher, and connecting externa
termnals of the TCP to said contact portion,

wherein: 10 said feeding devi & conprises a first
sprocket on a former stage side and a second sprocket
on a latter stage side of said pusher for supporting
a carrier tape and feedi ng@andmst opping the carrier
tape; said first sprocket is connected to a driving

15 source capable of rotating said first sprocket; and
said driving source is controlled, so that a

predeterm ned fepsion i iven to the carrier tape
suppor t eg]‘ by s‘%i ﬁé#l?%gjs %%a%%aﬁ@%@@oﬁﬁp
sprocket. 2. The TCP handling apparatus as set forth
i nconderhinyiteahsr epacassbraty omn faorebugt Yty tof SR while
first sprocket by said driving source is a rotation

5fofeeding &heabat&watdpd] relciclon ofa thepe ottt o plurality
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direction of said second sprocket. 3. The TCP

hapel 05 APPALA! LReASoR b OF thod Y i r .
wherein a connecti%n %enbe¥ capé%?%g%?dgéﬁgg%iﬁfgﬁ%gglng

Vi lop is .de tween said first sprocket .and
e 0 4 g B B e A f b %
capabl e of = conducting tests successjively on a _
pl bFaF i RSAAPHCP MpFRer  RIRSHHP S i rere e, terminals
which is a tape with a plurality of TCP forned
t hef etlre BYP at § exali dhgeaed cle, pdwt jprgs silgre jagai nst a
contact portion electrically connected to a
said feeding device comprises a first sprocket on a
former stage side and a second sprocket on a latter stage
side of said pusher for supporting a carrier tape and
feeding and stopping the carrier tape;
said first sprocket is connected to a driving
source capable of rotating said first sprocket; and
sald driving source is controlled, so that a
predetermined tension is given to the carrier tape
supported by said first sprocket and said second sprocket.
2. The TCP handling apparatus as set forth in
claim 1, wherein a rotation force given to said first
sprocket by said driving source is a rotation force in
the backward direction of the rotation direction of said
second sprocket.

- 3. The TCP handling apparatus as set forth in

‘claim 1 or. 2, wherein a connection member capable of
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‘i'n 25 any one of clains 4 to

test head by a pusher, and connecting externa

termnals of the TCP to said contact portion,

wherein: 10 said feeding devi c& conpri ses a sprocket
provided on a forner stage side of said pusher and
capabl e of supporting a carrier tape, a driving
soubeereapabkerebtighVvi B0ptovsakd SREQEKE! <810k pLLON
force in a backward rota?lon direction of a running

di 6BELBLOLALNEAGAr L1 43 LaRg. and a connection

menber prOV|8ed Fetween a drPVe “8xis of said driving
source and a rotation axis of said sprocket and

capabl e of absBrbtRg¥b+ Y RPParahe Rl ng
apparatus as set forth in claim4, wherein said
coffBEPrbangerbetsi suacaeabeely 20n havphgrdl&ky bof iTGP while
at least in the torsion direction. 6. The TCP handli ng
appaeding ascseribertdpén welahm4 ortfpe WSFRi D SBRikh1ity
connection nenber is a nmenber having a bell ows

st peCtdperofmedNend £EoRang i Qg%@@c%rggt&@vf‘ée 395& Tpofén%s ing

el n said dri‘vi

o) j 7 ue motor.. 8. The TCP handling
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wherej n sai d sprocket is provided to a frane so as to
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provided with a tape support rmenber for supporting
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said feeding device comprises a sprocket provided
.on a former stage side of said pusher and capable of
supporting a carrier tape, a driving source capable of
giving to said sprocket a rotation force in a backward
rotation direction of a running direction of the carrier
tape, and a connection member provided between a drive
axis of said driving source and a rotation axis of said
sprocket and capable of absorbing vibration.

5. The TCP handling apparatus as set forth in
claim 4, wherein said connection member is a member
having flexibility at least in the torsion direction.

6. The TCP handling apparatus as set forth in
claim 4 or 5, wherein said connection member ié a member
having a bellows structure.

7.: The TCP handling apparatus as set forth in.

any .one Qf_claims 4 to 6, wherein said driving source is




9. A TCP handling apparatus capable of conducting
tests successively on a plurality of TCP while 10
feeding a carrier tape, which 26 a tape with a
plurality of TCP forned thereon, by a feeding device,

by pressing against a contact portion electrically
comneetretiet @odort est head by a pusher, and connecting
external termnals of the TCP to said contact

porti on, ghereiie 48p sgisaf egdi agodevlse Lo ses.a, 4n
sprocket for supporting the tTarrier tape trom above

an eeding.the_ .carrier tape on the fornmer stage side
angpgr%PﬁegFaFE%}mss#agg irdgh%Fe%%iﬂab%sﬁ%¥?C% R
frame for supporting said sprocket; and 20 said frane

i sSPEPEYAGEdt R @hf?éamapé%aﬁpg@t swpRdet aferrsigporapegirom
and guiding the carrier tape frombelow 10. The TCP

5 hapdbivag appasaidsfasmsetisfpodhided chaiin®, tape support
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furthermore conprising a suction device capable of
pi fkinBgrupoanguped et Mgt 83 CeLLH LRy LARe 55%5&5%'f5be from

below.

9. A TCP handling apparatus capable of
conducting tests successively on a plurality of TCP while
feeding a carrier tape, which is a tape with a plurality
of TCP formed thereon, by.a feeding device, by pressing
against a contact portion electrically connected to a
fest head by a pushér, and connecting external terminals

- of the TCP to said contact portion, wherein:

said feeding device comprises a sprocket for
supporting the carrier tape from above and feeding the
carrier tape oh the former stage side and/or the latter
stage side of said pusher, and a frame for supporting
said sprocket; and

said frame is ﬁrovided with a tape support member
for supporting and guiding the carrier tape from below.

10. The TCP handling apparatus as set froth in
claim 9, furthermore comprising a suction device capable

- of picking up and holding the carrier tape by suction.




