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1 DESCRIPTION TCP HANDLING APPARATUS 5 TECHNICAL FIELD
The present invention relates to a TCP hqndling apparatus used for
testing TCP (Tape Carrier Package) and "COF (Chip On Film) as kinds of
IC devices (hereinafter, devices produced by mounting techniques of

TCP, COF and 10 other TAB (Tap%%ggg%ﬁ%ﬁonding) will be
collectively referred to as "TCP"). ART In a production
procedure of IC devices and other 15 electronic devices, an electronic

device testing apparatus is necessary for testing performance and
functions of finally produced IC devices argéd devices in_the middle of the

procedure. In the case of aT‘FéPf{%%Nt lelXF‘FgP %56%%%5 is used. 20 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%g?ﬁ@%pglﬁf%h is a tape (It includes

a concept of a film. , X ,
The present invention relates to a TCP handling

apparatus used for testing TCP {(Tape Carrier Package) and
COF (Chip On Film) as kinds of IC devices (hereinafter,.
devices produced by mounting technigues of TCP, COF and
‘other TAB (Tape Automated Bonding) will be collectively

referred to as “TCP").

BACKGOUND 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 1s 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 ccnveying a carrier

tape, which is a tape (It includes a concept of a £ilm.
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2 1t will be the same below) with a plurality of TCP formed thereon,
pressing the carrier tape against probes of a probe card electrically
connected to the test head, and bringing?external electrodes of TCP
contact with the 5 probes. The TCP handler as above is generally
provided with a pusher body for pressing a carrier tape against probes

and ‘sprdckktdfor Suppsaing the tartlertapt andresding 1 ihe cdrriéFtapeormed
The sprockets are a main sprocket for 10 driving the carrier tape on the

|latfeR 3ERfEsidE G #e- [FUshBPbSEY A6 Antaslist 3prodket foredsting o
feed the carrier tape on the former stage side of the pusher body.

Norhaly the Fhaifi sprdaketis dohrieeied &5-8 Stéppikhsnéof Bindghe, and
assist sprocket rotates in 15 synchronization with the main sprocket.

Howeleg indhe abeva ebnfiguraticiv e suffiéie Rt Hensivh eahnsibé gien

to the carrier tape and the carrier tape flops while feeding the carrier tape,
soPthabfere have been problems that the carrier tape 20 cannot be fed

at a high speed, slack arises on the carrier tape also when the carrier

tape is stopped, &t afigaihgof TCRMthréies canmct bevacoiuratefpd with

attained.
a pusher body for pressing a carrier tape against probes

and sprockets for supporting the carrier tape and feeding
-the carrier tape. The sprockets are a main sprocket for
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
synchrenization 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, sc
that there have been prcblems 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.

Alsc, 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



Also, there is a method of inversely rotating the assist sprocket a little by
compulsion to give a tension 25 to the carrier tape, however, there has
been a 3 disadvantage that an excessive stress was imposed on the
carrier tape in that case. DISCLOSURE OF THE INVENTION
Embodiments of the present invention were made in consideration of the
ai above %ircums ances and seek to&rovide a TCP handling l%%oaratus
LSEspAHieE BEGiving 4 stitabieTRRgIbAT0 Sthe Carridf taps " Baciratély aligfing
the carrier tape (TIP), and suppressing flopping of the running carrier
Carh b TIn"Adtordance With &¥iSt aspect of the present 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 ofTFERCfored Wheredn, by AF¥édiAY device, by
pressing against a contact portion electrically connected to a test head by
a pusher, and connecting external terminals of the TCP to said contact
portiofmihereiresaidl feédinhalevicescomiprisessa filsstrsprocketromia in
former stage side and a second sprocket on a latter stage side of said
corpusher forisuppofting a carrierdape randrfeedingeand stoppigtheccarrieride a
tape; said first sprocket
TCP handling apparatus capable of gilving a suitable tension to
the carrier tape, accurately aligning the carrier tape (TCP),

and suppressing flopping of the running carrier tape.

In accordance with a first aspect of the present
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
contact portion electrically connected to a test head by a
pusher, and connecting external terminals of the TCP to said
contact portion, wherein sald feeding device comprises a first
sprocket on a former stage side and a second sprocket on a
latter stage side of sald 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 said driving source isg a torgue motor and
said torgue motor is torgue-controlled, so that a

predetermined tension is given tc



is connected to a driving source capable of rotating said first sprocket;

and said driving source is a torque motor and said torque motor is

torque-controlled, so that a predeterrgined tension is given to 4 the

carrier tape supported by said first sprocket and said second sprocket,

and so that said first sprocket is not inversely rotated against said second
tﬁ,grocket. (embodiment 1) In thegbove embodiment (embodimentgiLﬁ%,ﬁlz}ysaid

¢ontrofling adriving sOUFGRGT RS firsf sprocket, the "carrier tisec

suppqrted with a suitable tension withoyt giving an excessive stress on
s Ceg g;grr%éor ApeS s & PSsiit t?%}ej‘ %Err?gfép%l( FEAR DEcctiatély
. aligned . when the carrier ta gstcg)s, and flozé)é)in%of the running. carrier
i

1145 ch e SIEPISSSBaE e b ae IST68 T Attain FEoa ment 1)

high-speed feeding of the carrier tape and, furthermore, a processing

" speed of the TCP handling apparatus can be improved. In the above
embodiment emb%diment , preferably, a rotation force given to the first
sprocke?%y? & dAvRGS s6lFeB I A5 Btation ﬁ:%liﬂ?% b%\gkwgyd direction

gf %he Htation dirgction of the second %:)rocket eml%odiment %). In th%
Above emibttifehts (eMBodiments 1%hd )¢ t+rst sprocket, the

carrier tape can be supported with a suitable tension
without giving an excessive stress on the carrier tape. As a
result, the carrier tape (TCP} can be accurately aligned
when the carrier tape stops, and flopping of the running
carrier tape can be suppressed when the carrier 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 embodiment (embodiment 1), preferably, a
rotation force given to the first sprocket by the driving
source is a rotation force in the backward direction of the

rotation direction of the second sprocket (embodiment 2).

In the above embodiments (embodiments 1 and 23,
preferably, a connection member capable of absorbing
vibration is provided between the first sprocket and the

driving scurce {embodiment 3).



preferably, a connection member capable of absorbing vibration is
provided between the first sprocket and the driving source (embodiment
3). 4a According to the above embodiment (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 S the vibration of the drive axis by a connection member (it
does not mean that the vibration is always 100% absorbed. It is the same
in the prgsent specification.) As a result, vibration of the, first sprocket can
be reducecéz,oa%é)lﬁ‘oqppﬂ?g Eo the %gﬁ?er%n\éeo §%éi‘ %rel\h/ia}:(%;' of ?hee garyﬁ}é?n
tape (JCF;)) caused by th% vibrgtion can be effegti\é%lg sup ressed. Also
T : Th 1VE il T i
Vdisciosed is aarT’éS%an%lmg%ppgra‘?us %}éﬁgblg of cond%c |ﬁg?gstgowce ot

uccessively on a plurality of TCP, while feeding a.carrier tape, which is a

T q_‘e:_ = )é I & 1

s 2 G TR Tt thetems by 2 tading Bt ty © 22

., pressing against. a,contact portio electrically connected to a test.head by
a lejS er, and %8nngctlngee>£:éfn% tg%ﬁﬁéﬁjé;%f thaé%% CP (0 ﬁgrgo&nqgct
portion, wherein the feeding device comprises a sprocket provided on a
former sage 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 running
direction of the carrier tape, and a conngction member provided between
a drive axis of the driving source and a rotation axis of the sprocket and

capable of absorbing vibration (embodiment 4) According to the above

embaodiment (e dlment even when vibration arises on the drive o
ST ﬁ% §o'iﬁc8 4 ¥5tation fordd of the Five hkealepeer (1t

transferred to the rotation axis of the sprocket after absorhing the
ITireiBh GF IR 8 ity BIPAG ORI AL fedtpoorbed . Tt

. vibration of the sprocket is reduced and, flop of the carrier tape and
lsdeﬁ.nsgaa}%héﬂca&%r?afpe& o BB B Sl et forf B L
effectivel su pr ssed. In the above embodiment (embodiment 4)
&ferahiy, fn &ﬁ%tm%e%@% meémber havi ﬁ%mﬁ&%%%@?mq
in the torS|on dlrectlon dlment5 /According.to the member,
é.&aﬁoﬁ%mﬁsaneg% B8 LBty Absonsed By a'dhpeos (TCF)

configuration, As the member, for example, an axis Joint called a flexible
Cac%ﬁ%%n&%avhl?e 3 buPthe gﬁu G forHETTof i TR

Also disclosed is 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 therecn, 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
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 running direction of the
carrier tape, and a ceonnection member proviced between a
drive axis of the driving scurce and a rotation axis of the

sprocket and capable of absorbkbing vibration (embodiment 4).

According to the above embodiment (embodiment 4,

even when vibration arises on the drive axis of the



In the above embodiments (embodiments 4 and 5), preferably, the
connection member is a member having @ bellows structure (embodiment
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

acan beeftectively transferred to the-totation.axis of the sprocket.Inthe .

above embodiments (embodiments 4 to 6), preferably, the driving source

¢ i3 torgue snotor, (embodiment: 2} According ta the torgue mator, jtis .

easy 7 to control a tension to be given by the sprocket. Also, although

aMibration,gasily.arises,on thedrive axis when the., driving SOUCe IS8 et i on

torque motor, the vibration can be absorbed by the connection member.

nihtheaboue embadiments-(embodiments4 10,0, the. spracket is proyided,

to a frame so as to support a carrier tape from above, and the frame is

aRrovideg with a tape: support memberfor sypporting and.guiding the,.

carrier tape from below (embodiment 8). According to the above

cembogdiment(embodiment §), 4he pcarrigk tape can be supported from

above and below by the sprockets and the tape support member, so that

cndWaped suppressed.

In the above embodiment (embodiment 4), preferably,
the connection member is a member having flexibility at
least in the torsion direction (embodiment 35). According to
the member, vibration on the drive axis can be effectively
absorbed by a simple configuration. 2s the member, for
example, an axis joint called a flexible coupling may be

used, but the present invention is not limited to this.

In the above embodiments (embodiments 4 and 5),
preferably, the connecticn member is a member having a
bellows structure (embodiment ). 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 embodiments {embodiments 4 to &),
preferably, the driving source is a torque motor {embodiment

/). According to the torque motor, it is easy



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. Also di§closed is a TCP handling
apparatus capable of conducting tests 'successively on a plurality of TCP

twhile feeding a carrier tape, which is a tape with a plurality of TOP
Forimai harech, by % HSaUING dETice: BY pressiny BgaMep HEsmabt-=0
E%[tion electriggllyrconnected to a test head by a _pusher, and connecting
2 axteral termimafs of the STEP 16 e coRtact Portion, WhefSinthe fedding the
ddevice 8 comprises a sprocket for su%%orting_ the carrier tape from above
And 1EEUIRG tHE Bartier tape b e ot stades sitie P aRd/T thé fitdr
tage side of the pusher, and a frame for supporting the sprocket; and the
aﬁgr%%qesa brovided v%ﬁﬁlﬁeféib]eoéhﬁf)%rf%ﬁjémber for supporting and

guiding tPe Ce rrier taéoe fro b%)}/ﬁv embodiment 9). According to the
above (etfibddimeht 0) ThECaf e°can Be SHppsited from-aboVe ardh &
belowkbx the s{%rockgg %ndrthe tape support menlber, so that an )
“BAwanted Behavicror e carridr &@mgaﬁﬁe%ﬁeCﬁveWBPéUé%t@d,Grﬁﬁﬁéﬁr
speed. , . e

tape Irom above, and the frame is provided with a tape

support member for supporting and guiding the carrier tape

from below (embodiment 8).

According to the above embodiment (embodiment 8), the
carrier tape caﬁ 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
pogitional deviation of the carrier tape can be effectively
suppressead,

Also disclosed is 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

+3

CP 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



feeding can be 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 embodiment (embodiment ég) a suction device capable of
picking up and hold the carrier tape by suction may be furthermore
rovided (embodiment 10). The suction device may be capable of picking
ORBRERING 56 CTi6 tabE p SRBIA et aioR o WHiEH R stispessad™
gﬁ the lgdes, %%nsequently, aligning of TCP under tested can be easily
*Bitdmed BRIEEDEECRIBTION 'OF DRAWINGS ERtS. £ RT3 fbnflied® side
showing a TCP testing 9 apparatus using a TCP handler according to an
“BBSHeRt o116 brexent Tavahton I Fis RaTtvied ! Epudhde o7
unit in the TCP handler according to the same embodiment. 5 FIG. 3 is a
S BBlidral View of adiive d&lice 678 tenSion"spiaeKet in thé TEP AghaIer-th @
accordinpg?:o the same embodiment. FIG, 4 is a perspective view of a

=SB Eation menTbat it TCP HBRAMT aB8ordity (b the Sime e carrier

embodiment.
tape from below (embodiment 9).

According to the above (embodiment %), the 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 can be effectively prevented, higher speed
feeding can be 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 embodiment {embodiment 9), & suction
device capable of picking up and hold the carrier tape by
suction may be furthermore provided (embodiment 10). The
suction device may be 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



10 FIG. 5 is 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 handle? according to the same
embodiment. 15 BEST MODE FOR CARRYING OUT THE INVENTION
Below, an embodiment of the present invention will be explained based
onahe Yravings UA TGP testing dppadates usitera TG haadlen2embodinent
according to an embodiment of the present invention is shown in FIG. 1.
The TGP testingsapparatigenédmprises a not shown tester body, a test
head 10 electrically connected to the tester body, and a TCP handler
provided abéve the test 25 Hiead 0V 19w Thé TCRhahaler 2rig forigivinge TCP
- tests successively on a plurality of TCP formed on a carrier tape 5. In the
présent éetbotiment itlis assurhbd tharFCRId tabtodvhe by one for
simplifying the explanation. Note that the 5 present invention is not limited
5 to this and&iplurdlity: of F CRalranged irviewsearial diréctioreandfoice of a
parallel
tension sprocket in the TCP handler according to the same
embodiment.
FIG. 4 is a perspective view of a connection member
in the TCP handler according to the same embodiment.
10 FIG. 5 i1s a side view of a tape support member in
the TCP handler according to the same embodiment.

FIG. & is a perspective view of the tape support
membér in the TCP handler according to the same
cembodiment.

15
BEST MODE FOR CARRYING OQUT THE INVENTION

Below, an embodiment of the present inventioﬁ will
be explained based on 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.
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direction on the carrier tape 5 may be tested at a time. The TCP handler 2
is provided with a feeding reel 21 and a winding reel 22, and the pre-test
carrier tape 5 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 spac%%?ollf%a}f% tléan% %3(:l %r(;%%rrov%le‘alf%?l\gﬁgg ina]}%\(:(:("jsSlvEly
protective tape 51 peeled from the carrier tape 5 from the feeding reel 21

o b Wi okl 03, Bch -0 the SBALer TS 23a¢ 536 anitF5t fan 10 the
move up and down . so as to be ahle to adjust tension of the protective
(ot SH b SEBRANE Ting Fecl 218 S BB UIF b4 4 REBGGIRGE one
roller 25a, an inner sub_sprocket 25b and an inner, guide roller 25c are
oGRS P SarioT Bl SL18A 11t (RG TR et 2116 Bictrty e
tape guide 24a to be conveyed to the pusher unit 3 through the 25 ,
fedtfifig fimit roNEE25a: ShinrsdtdprocketsEh &t HiifndrGuiiefoties+ 1ty

25c. Also, below the winding reel 22, a tape guide 24b, a winding limit

rolReF 25 FarPSuRR 960 sprockat 288 iyt direction and/or parallel

direction on the carrier tape 5 may be tested at a time.

The TCP handler Z is provided with a feeding reel
21 and a winding reel 22, and the pre-test carrier tape 5
is wound in the feeding reel 21. The carrier tape 5 is
fed from the feeding reel 21, subljected to a test, and
rewound around the windinglreel 22.

Between the feeding reel 21 and the winding reel 22,
three spacer rolls 23a, 23b and 23c are provided for
feeding a proteétive tape 51 peeled from the carrier tape
5 from the feeding reel 21 to the winding reel 22. Each
of the spacer rolls Z23a, 23b and 23c can move up and down
50 as to be able tc adjust tension of the proteciive tape
51.

Relow 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

feeding limit roller 25a, inner sub sprocket 25b and
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an outer guide roller 25d are provided. The carrier tape 5 5 after being

tested is guided by the tape guide 24b and runs through the outer guide

roller 25d, the outer sub sprocket 25e and the winding limit roller 25f to be
rewound by the winding reel 22. Between the inner guide roller 25¢ and

the outer 10 guide roller 25d, a pusher unit 3 is provided. A first camera

6a 1S PprOVIdBY FthEToHRér 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 expidifigd pr6Betaid'Sayé 79 &% & B%d ga%eﬁia seRe1guide 24b,
provided on the latter stage side (right side in FIG. 1) of the pusher unit 3.

Alst, Befifedrithklplisher ethiteFadd fthe IRirdPE&REra6E, FRIERK pAACK O and

26a and a reject punch 26b are provided. The mark punch 26a is for
forfing’Bii€ br @ 20%|dadit ot hotss atFreBerfiftict pddiforrssrder tape

corresponding TCP, and the reject punch 26b is for punching out a TCP
determirietitotse aefeetivé pasad o tHec@strestiR eTRE BanfeYdsi6a 26ty and

and 6¢ are connected to a not 25 shown image processing device. The
firsteamekd basiy £he outer guilde roller 25d, the ocuter sub

sprocket 25e and the winding limit roller 25f to be
rewound by the winding reel 22.

Between the inner gulde roller 25c¢ and the outer
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

- explained probe card stage 7), and a third‘camera oo is
provided con 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 puﬁch 26a and a reject punch
26b are provided.

The mark punch 26a is for forming cne or a
pilurality 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 6c¢ are connected to a not

shown image processing device. The first camera 6a and
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the third camera 26c¢ are for determining an existence of TCP on the

carrier tape 5 and positions and number of holes to be formed by the

mark punch 26a. The second camera 2bb is for obtaining information on

positional 5 deviation of the TCP on the carrier tape 5 with respect to

probes. Also, the second camera 6b in the present embodiment is

capabletdf obtaififferposificral @eviation  RESTAEbRIGTSA plordigsfence of

objects in its scope. The second camera 6b is mounted on a camera

staged 1076 1-ard arovabie ik fidorgifitindlandtiaisversl GivéBtivhs oh

the plan view (the X-axis and Y-axis directions) and vertical direction

(Ztaxissdirdctiony b arrgciultor previded to mencdiméizastadé 15 Acserdo

motor 31 capable of rotating the ball screw 15 32 is attached via a

brackez 861467 Bedylpartiohtof i TEC R hERdie? 21 and Whe POSRELBSE/.

portion 33 with a ball screw screwed therein is also attached via two

lindar hadtiorrguides BZ il the Zraxididircetioni As & pesulttofwdiiving elseect

servo motor 31, the pusher body portion 33 is 20 movable in the vertical

directiorr (Basis dilestionfby sEing gdidedigrthedinedn nidtonrgifdes:t

37. Also, the pusher body portion 33 and the frame (pusher frame) 36 of

theepbsttemaitt3 are comadécted by aohdteshowry positional deviation
information of a plurality of obijects in its scope.

The second camera 6b is mounted on a camera stage
61 and movable in the longitudinal and transversal
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 1s 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 is also attached via two linear
motion guides 37 in the Z-axis direction. As a result of
driving the servo moteor 31, the pusher bedy portion 33 is
movable in the vertical direction (Z~axis direction) by
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 zre connected by a not shown

interaction mechanism and, when the pusher body portion

33 moves up and down as explained above, the pusher frame
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interaction mechanism and, when the pusher body portion 25 33 moves

up and down as explained above, the pusher frame 13 36 also moves up

and down together therewith. At the lowdBend portion of the pusher body

portion 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 stage side

(lefé SidelinFIBO TR 6f Wie pushEPhsd):pORIBASE ihltke puskér-frame 36,

a tension sprocket 35a is provided, and a main sprocket 35b is provided

on the lattek stddecsideaghteside i FIG on) ofthelsushiesbedy podiorportion

33. Hereinafter, the 10 tension sprocket 35a and the main sprocket 35b

are3dso accllectively refetred to‘as-pustelsprotkets-33aand3send Heclding

pusher unit 3 is connected to a not shown pusher stage. The pusher stage

is connecteduber sérpemtdnviawscpluralitygf Bdlkscréws {#lustratiories .

thereof is omitted). The pusher unit 3 can be moved in the horizontal

direction OO 1plaine direction) atd getatsidiarourdla vedtidal axis{adunt) of

Z-axis) by driving the servo motor. Below the pusher unit 3 and above the

testheag16h 20 dprobeccardistagé 7 ldadaéthwith asprobe ftanch8 iS$6, a
tension sprocket 35a is provided, and a main sprocket 35b
is provided on the latter stage side (right side in FIG.
1) of the pusher body portion 33. Hereinafter, the
tension sprocket 35a and the main sprocket 35b are alsco
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 serve
motor via a plurality of ball screws (illustration
thereof 1s cmitted). The pusher unit 3 can be moved in
the horizontal direction (XY plane direction) and rotated
around a vertical axis (arcund Z-axis) by driving the
Servo moter.
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
therecf is omitted). The probe card 8 can be moved in the

horizontal direction {the XY-plane direction) and rotated

around the vertical axis (arcund the Z-axis) by driving
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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 directiod {the XY-plane direction) and
rotated 25 around the vertical axis (around the Z-axis) by driving 14 the
servo motor. The probe card 8 provided with a plurality of probes 81 is
detdthabRraitachetlas a card ring of the probe card stage 7 by pins
(illustration thereof is 5 omitted). Note that each of the probes 81 of the

probe card s RRchicay cdnhebictViothE tesStENbdpviar el fest idad

10. The second camera 6b is positioned below the probe card 8 and
ingidebfthelgrobe caatsaigeb 8v1e I e FEPResingapparbiisy1 thethe
carrier tape 5 is conveyed so as to pass through under the pusher unit 3,
andthépushedunit 3 icks Wby s06tion ARd SGFEdristhé anRe fapes

to press the same against the probe card 8 on the test head 10. Then,
TGP tsel carriép tape- 155 corticts with therprobes 81 bf #fe probergartie
8, a test signal is applied to the TCP, and a response signal read from
theeECR i8 sent lthettester body throughltheitdst the tester body via

the test head 10. The second camera 6b is positicned
below the probe card 8 and inside of the probe card stage
8.

In the TCP testing apparatus 1, the carrier tape 5
is conveved 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 g, a test
signal is applied to the TCP, and a response signal read
frem the TCP is sent to the tester body through the test
head 1C. As a result, performance and functions, etc. of
the TCP are testéd.

Such a test is conducted on all TCP on the cafrier
tape 5 successively as a result that the carrier tape 5
is conveyed. Then, bésed on the test results, the mark
punch Z6a or the reject punch 26b is driven.

[Pusher Unit]

FIG. 2 is a front view of a pusher unit of the TCP
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head 10. As a result, performance and functions, etc. of the TCP are

tested. 20 Such a test is conducted on all TCP on the carrier tape 5
successively as a result that the carrier tHpe 5 is conveyed. Then, based

on the test results, the mark punch 26a or the reject punch 26b is driven.
[Pusher Unit] 25 FIG. 2 is a front view of a pusher unit of the TCP 15
hahdedshowalinGin ASexplhined above, a tension sprocket 35a is
provided on the former stage side and a main sprocket 35b is provided on
the latter stagecsirelafithepusherbody Stgorddr 334 the fasheiFearhe 36

of the pusher unit 3. The main sprocket 35b is driven by a main driving
sowcewTapadlecof rotetinfofonyarddnd backwardargenerallylby arstepgping 35D
motor, and feeds the carrier tape 5 at predetermined intervals. On the :
othes handythiet0 tensidresprocketr354 gives @i predeteriiireghterision twody
the carrier tape 5 by imposing a load in the running direction of the

campier tdpe5 by d latehexptaiskd rdiiverdevicé. Diiving of thessprocketst 3.
35a and 35b is controlled by a control unit (illustration thereof is

- The main sprocket 35b is driven by a main driving
source capable of rotating forward and backward,
generally by a stepping motor, and feeds the carrier tape
5 at predetermined intervals. On the other hand, the
tension sprocket 35a gives a predetermined tensicn to the
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
controlled by a control unit (illustration thereof is
omitted) of the TCP handler 2.

" As explained above, the tension sprocket 35a and
the main sprocket 35b strain the carrier tape straight
from 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 sucticn by the suction plate 34 on the lower
end porticon 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 tape 5 against the probe
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15 omitted) of the TCP handler 2. As explained above, the tension
sprocket 35a and the main sprocket 35b strain the carrier tape straight
from both sides of the pusher body 33 tolfmprove position accuracy of the
carrier tape 5. 20 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
pustieichcty pordiol 3B &y, WifleC3upp6Hing TRE carrie? tapees Wytth&o
tension sprocket 35a and the main sprocket 35b, the pusher unit 3 moves
25 Woierdrdwd Predd thareariiestape-5 against the probe 16 card 8, and
TCP on the carrier tape 5 is brought to contact with the probes 81. [Drive
Device of Tiéhsiome Sprotket] FIG. Baswiside Glevpeka diive device of the
5 tension sprocket in the pusher unit shown in FIG. 2. FIG. 4is a
perspectivé iéw 8f a eoanéctibn ietberlin thel wiive déviceasshown iphe
FIG. 3. The drive device 4 of the tension sprocket 35a comprises a
drivigg sbtRces Bt og bedkelmehiber s ket0 econectibnwierabef48,.a 2. FIG.
chassis 44 and a rotation axis 45. The driving source 41 is a torque motor
forgiviaga perspective view of a connection member in the

drive device shown in FIG. 3.
The drive device 4 of the tension sprocket 35a

comprises a driving source 41, a brake member 42, a

connectlion member 43, a chassis 44 and a rotation axis 4%.:

The driving scurce 41 is a torque motor for giving
a rotation force (torgque) in the backward direction of
the feeding direction c¢f the carrier tape 5 to the drive
axis 411. Magnitude of the torqgue given to the drive axis
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 éxis 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
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

keep a stop position of the rotation axis 45 and
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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
puSKerfamB B6: P dI tHePd e AXid 411715 BBfindéteditd i@ fotation axis
45 20 via mid-gears 46 and 47. The brake member 42 in the present
embodimeh'® dkacHWHietBatibh aXsla5lon theduckistifaee side are
of the pusher frame 36 and capable of gripping the rotation axis 45 when
a CEPitME ECR6t apblRdE 0 Es 25 RéED blsidp pbsitibh®t thaestatién dis
45 and 17 releasing the grip when a current is applied. The driving source
41 %ndthedbraké nidabaCA2 ardbhnedteddiya Ebatrobutir @ilustration
thereof is omitted) of the TCP handler 2, and the control unit 5 controls
drivingt Onlthecbth&rfidgnd, 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
pusher frafe 38i1ghether hand, 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 pusher frame 36, the
tension sprocket 35a is supported to be freely rotatable
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 absorbking

' vibration and, for example, a member having flexibility
in the torsion direction (so called flexible coupling) is
used. In the present embodiment, a bellows coupling as
shown in FIG. 3 and FIG. 4 is used. Note that the
connection member 43 is not limited to this and, for
exanple, an elastic member, viscous member and other
vibration absocrbing 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 353b to be in the stop state. On the

other hand, since the driving source 41 gives to the
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tension sprocket 35a is supported to be freely rotatable 10 by the bearing
352. Here, the rotation axis 45 on the driving source side 41 and the

rotation axis 351 of the tension sprocket1§5a are connected via the
connection member 43. The connection member 43 has a function of
absorbing 15 vibration and, for example, a member having flexibility in the
tordfoh"direttiof (84 talied AEkibicduifingis <tised IAHE presemt oF the
embodiment, a bellows coupling as shown in FIG. 3 and FIG. 4 is used.
Not& Bkt tRe Corfiettion n?éing@mg‘»%%t%i@% this drite f&region
example, an elastic member, viscous member and other vibration

abSERRT fientber sy be Uded. Waieni®e caifiér tape’s i&hif astedped ¢
state, the main sprocket 35b keeps the carrier tape 5 supported by the

méif 5procker 35t té be ik ffsidtep datkconithe 25i6thbhRaRd siFcsthe 46
driving source 41 gives to the 18 drive axis 411 torque in the backward
dirégbridf theh fectiiig BFSdth sTahBTarte? taps st tasphion axis
sprocket 35a pulls the carrier tape 5 in the backward direction of the

feetfidg dik&ctioh via the Piityears B6 5vad 4t lthe cohéetiort memtserg Lven

43 and the rotation axis
to the drive axis 411 can be controlled to be desired

magnitude by contrelling a voltage, etc. supplied to the
driving source 41. As a result, a predetermined tension
is given to the carrier tape 5, s¢ that positicnal
deviation of the carrier tape 5 can be prevented and TCP
can be aligned easily.

When feeding 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
direcﬁion in FIG. 1 and FIG. 2) by the main driving
source. Due to feeding of the carrier tape 5, a force in
the forward rétation direction is given to the tension
sprocket'35a supporting the carrier tape 5 with the main
sprocket 35b. On the cother hand, the driving source 41
gives ﬁo the drive axis 411 tocrque in the backward
direction of the feeding direction of the carrier tape 5.
Note that magnitude of the torgue in the backward
direction 1s smaller than that of the torque of driving

the main sprocket 35b by the main driving source of the
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351 (it is in a stop state visually). Here, torque given to the drive axis 411
can be controlled to be desired magnitude by controlling a voltage, etc.
supplied to the driving source 41. As a rE&ult, a predetermined tension 10
is given to the carrier tape 5, so that positional deviation of the carrier
tape 5 can be prevented and TCP can be aligned easily. When feeding

theé"eeifie FRIpE S Ahe TR SRoMKEY L33y mbes i camier tagerser tape S,

supported by the main 15 sprocket 35b to the feeding direction (to the
right girsetier-FrRIGxlignd FIG oF) By thetmainidiiving Soiked Dueto the
feeding of the carrier tape 5, a force in the forward rotation direction is
givennd Hed iensiorepeacket 35alsuppbtingaps Tafrferaape S/witi the-he
main 20 sprocket 35b. On the other hand, the driving source 41 gives to
theddrivesaxis 49 14érquefinthe bAckWard direstisieoftithefekdig in the
direction of the carrier tape 5. Note that magnitude of the torque in the
badlkwarelr dirseticrtissinalierakan tat ot the ©Egle oPdriving 25 théven
main sprocket 35b by the main driving source of the 19 main sprocket

35 osttkat by fédding the tafrier tapas, 4He rdtatien agisi85U, ofethe
tension sprocket 35a, the

predetermined tension is given to the carrier tape 5 and

flopping of the carrier tape 5 can be suppressed, the
carrier tape 5 can be fed at a high speed, furthermcre,
processing speed of the TCP handler Z. can be improved.

As explained above, according to the tension
sprocket 35a and the main sprocket 35b, a pzedétermined
tension can be given to the carrier tape 5 when feeding
the carrier tape 5 and in a stopped state. Suitable

magnitude of the tension on the carrier tape b5 differs

a

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 éontrolling a voltage, etc. given to the
driving source 41 of the tension sprocket 3%a. As a
result, the carrier tape 5 can be supported with a
suitable tension without giving an excessive stress to
the sprocket holes on the carrier tape 5. Note that a
voltage, etc. given to the driving scurce 41 may be

contrelled to be suitably changed according to changes

of
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connection member 43, the mid-gears 46 and 47 and the drive axis 411

of the driving source 41 rotate in the 5 forward rotation direction in a state

of being given torque by the driving soute 41. As a result, a

predetermined tension is given to the carrier tape 5 and flopping of the
carrier tape 5 can be suppressed, the carrier tape 5 can be fed at a high
spéeé,%ﬁﬁ@ﬁn&@}%lmBFbc%‘é%?hgas?pe%‘Eiedﬁﬁé}T@Pﬁ‘ﬁélndlé?;Q%En':t%a
improved. As explained above, according to the tension sprocket 35a
and $RE RSN 3PFocke? B5h S Predetefiimed Cthsivh ddithé givepaBahré of
carrier tape 5 when feeding the carrier tape 5 and in a stopped state.
SulthBleCEs FighitidB of theishstortlsh ive atfibEtape 5 differs

according to a thickness, width and strength, etc. of the carrier tape 5,
weight andisize, etéeBRINSTTOPCanH- g fodaltEspedet et@ A eHBiciPeRLe
the carrier tape 5 can be adjusted by controlling a voltage, etc. given to
theS 20 @rivike) Sorceldlof thE iendadd splockeel3si Msiadresaltape 41,
carrier tape 5 can be supported with a suitable tension without giving an
exvassive sthassiiay the $procket hblesdnithe cariet tdpé SaNdtd tivat a
voltage, etc. given to the driving source 41 may be 25 controlled to be
suivably thanged actomiviforelfghdes dfhe rotation axis 45 via the

mid gears 46 and 47. When such wvibration is transferred
via the tension sprocket 35a fo ﬁhe running carrier tape
5, flopping and positional deviating of the carrier tape
5 are caused.

However, in the present embodiment, since the
connection 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 4£3.

In the present embodiment, a bellows 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
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20 a feeding condition such as feeding speed, start of feeding and stop
feeding, considering inertia moment of the carrier tape 5 and a drive

system. Here, depending on magnitude,Ztc. of the torque 5 given to the

drive axis 411 of the driving source 41, vibration may arise at the drive

axis 411 and the vibration is transferred to the rotation axis 45 via the
mid-gearsr46 anddi7s \Whdn sdich Dibratioris wanstatratk vid thettemsiher of
sprocket 35a to the running carrier tape 10 5, flopping and positional

devifing bptidarfiet tape§ drenvaired sSHewevet ibfhe presenppressed,
embodiment, since the connection member 43 capable of absorbing
vibegtionigt piolddeei betweed the Fotationaakiséy aad the rotitichd 5cadyier
351 of the tension sprocket 35a, a rotation force of the rotation axis 45 is
tratisfesred toahe ectalion akisr 361 @t the tersior-sprotket 35a aftéethe35a
vibration is absorbed by the connection member 43. In the present
embodiméis atictiows coupting ¥s<20.used as the connection member

43, so that vibration of the rotation axis 45 can be effectively absorbed

and a rotaliofi¢orcbaf the yothtien B&is 4B isdramsféred the present

emboediment, the connection member 43 of the drive device
4 is a bellows coupling, and the configuration is
preferable in a point that vibration of the rotation axis
45 is effectively absorbed when transferring a rotation
force from the rotation axis 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 if the connection member 43 is capable of
absorbing vibration of the rotation axis 45 by deforming
by a torsion load, etc. For example, the connection
member 43 may be a simple columnar shaped member made by
a rubber material, an accordion-fold 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. &) of a tape support member of the
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effectively to the rotation axis 351 of the tension sprocket 35a. 25 As
explained above, even when vibration arises at 21 the drive axis 411 of

the driving source 41, transfer of the vibFation to the tension sprocket 35a

is suppressed, so that flopping and positional deviating of the carrier tape

5 caused by vibration of the tension sprocket 35a 5 are effectively
SUPPrEReEd "Rbfe HRAEYR thé TEF hardler 2 of the present embodiment,

the connection member 43 of the drive device 4 is a bellows coupling,

and the coffigirifion & Pgrersiasie in apoirthaPvibEsith 6fthetottioh, 2s
axis 10 45 is effectively absorbed when transferring a rotation force from
theSFstiftion BB US  tothe 3eRSiA spfodial BSHIMRWEYErchagreséfa and
invention is not limited to this, and a material, shape and configuration of

the® TonREELIGT Aiekalssl 43 Fies e frBelyruerdtted Wihin the 155 the

knowledge of person skilled in the art. Specifically, it is sufficient if the
coliREGIsT meRie? ¥8ts Tapapriofoabyerbingtyibrationivf théestatiéd and
axis 45 by deforming by a torsion load, etc. For example, the connection
meiibe 43 MaPFe & sahpleSboldmnbh shaped frerdbetmadé byt the

pusher unit 3. The tape support members 3%a and 3%
suppert the carrier tape 5 from below.

Each of the tape support members 3%a and 39b has an
approximate L shape when seen from the side and arranged
by fixing a vertical portion thereof to a wall of the
pusher framé 36, so that a horizontal portion therecf
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 39a_and
39b, grooves 391 are forméd, 30 that external terminals
of TCP formed on the carrier tape do not contact the tape
support members 3% and 3%. The tape support members 39%a
and 3% have a function of supporting and guiding the

Crunning carrier tape 5 from below.

In the TCP handler 2, the carrier tape 5 is put
over the tape support members 3%a and 39b and supported
from beliow (refer te FIG. 2) and supporied from above by

the pusher sprockets 35a and 35b on the former stage side
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20 a rubber material, an accordion-fold member made by a resin based

material, or a coil-shaped member made by a metal material (illustration

thereof is omitted). [Tape Support Mem#r of Pusher Unit] FIG. 5 and

FIG. 6 are a side view (FIG. 5) and a 25 perspective view (FIG. 6) of a

tape support member of the 22 pusher unit shown in FIG. 2. In the TCP

hapdiér Ragftthe présaat embbdimént iz Shewn BIGa2, apairef tapeda and

support members 39a and 39b are provided between the pusher body 33

of thds temsioh sprocket 35a1and between therpushet body@3carickdhé rom

main sprocket 35b in the pusher frame 36 of the pusher unit 3. The tape

supportenembers=d3avand: 39b téipporsihercamiertape Ssfrombseiown

Each of the tape support members 39a and 39b has an 10 approximate L

shape sherdsderfromdie sitletdysd aranged byafpang ackenti¢at portiorented,

thereof to a wall of the pusher frame 36, so that a horizontal portion

thereofl prgtradesatchthetront sidee(Y -brisdirestign)saf thé cpushed frame

36 (refer to FIG. 5 and FIG. 6). 15 Furthermore, on upper surface sides of

ther horzeatal portiorsddfdtie tape Sifpdremeéinberg 38arand: improved.
Also, if vibration from the driving source 41 of the
tension sprocket 35a as explained above is transferred to
the tension sprocket 35a, flopping and positional
deviating of the carrier tape 5 can be effectively
suppressed.

Furthermore, a suction plate 34 of the pusher body
33 fixes the carrier tape 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%a 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



39D, grooves 391 are formed, so that external terminals of TCP formed
on the carrier tape do not contact the tape support members 39a and
39b. The tape support members 39a 20 &hd 39b 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 39a
and:8Bb @ndeupported afromfelbwrefenrRiG: 2)emivksippditedafinoin3 Sb
above by 25 the pusher sprockets 35a and 35b on the former stage side
23 cared latter sthge sidelof the tapesuppottapemberss38aandr3el Iy the
this way, the carrier tape 5 is supported from above and below near the
pushereinit §;sorthatnambunmeat@d bahdvioP bf theocarnet tapesb canbeer
prevented, 5 feeding at a higher speed becomes possible, and a
processing speedwftie TER Isandiery2 canbenmprowad. hAlSos if vibration
from the driving source 41 of the tension sprocket 35a as explained

5 abavenis transéeriech te the tensiali sprockét35a loppig andgpositionainber
10 deviating of the carrier tape 5 can be effectively suppressed.
Furiternigre zaseetidrn plafé 8gmoithe pusherdxodyi 384dixeddhe gatriey of the
tape 5 by picking up and holding the

carrier tape 5 are more effectively suppressed.

Note that the present invention is not limited to
this, and only one tape support member 39 may be provided
10 or a larger nﬁmber of tape support members 39 may be
provided. Alsc, a shape of the tape support member 3 is
net 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 pxesenf 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 suppressed, so that tests on
the TCP can be conducted accurately at a high processing

speed.



carrier tape 5 by suction at the time of testing TCP to 15 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 20 tape support members 39a and 39b and flopping
thereof is suppressed, so that suction of the carrier tape 5 by the suction
plate 34 becomes stable and positional geviation can be effectively
suppressed. As a result, TCP under tested can be accurately aligned. 25
Note that, in the TCP handler 2 of the present 24 embodiment, a pair of
tape support members 39a and 39b arg preyided and the carrier tape 5 is
supported by the tape support members 39a and 39b, so that the carrier
tape 5 is supported stably comparing with the 5 configuration of providing
only one’tape S uppoftmembaPEYr ASeresaRk Aoppimf ard pesitibaaly tests

succdemvating of the garger, tape; % are;mote effegtively suppressed, Note that .

the present invention is not limited to this, and only one tapé support

tapemeliiblt 39'Maf bedr6vided 1 G oPa erger fumBer GfBpé stpgert thereon,
by aMeaers 39deaybe, by pressing against a contact portion

electrically connected to a test head by a pusher, and
connecting external terminals of the TCP to said contact
portion, wherein:

sald 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

said driving source is a torque motor, and said torque
motor is torque-contrelled so that a predetermined tension is
given to the carrier tape supported by said first sprocket and
said second sprocket, and so that said first sprocket is not
inversely rotated against said seccond sprocket,

2. The TCP handling apparatus as set forth in claim 1

-r

wherein a connection member capable of



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 present 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 suppressed, so that tests on
the TCP can be conducted accurately apa high processing speed. 25
CLAIMS 1. A TCP handling apparatus capable of conducting tests
successively on a plurality of TCP while feeding a carrier tape, which is a
absotapenith,apiurality,of TCR fosneddhereon,, by:a feedingrdeviee, yrocket
pressing against a contact portion electrically connected to a test head by
and 3HtSher ahd "Contfecting external terminals of the TCP to said contact
portion, wherein: said feeding device comprises a first sprocket on a
former stage side and a second sprocket on a latter stage side of said

pdsher fOF Supporting 2°carfiér tipeand feddiAg apgt torth in claim 2,

wherein saild connection member is a member having flexikility

at least in the torsion directicn.

4. The TCP handling apparatus as set forth in claim 2,
wherein said connection member is a menber having a bellows

structure.



stopping the carrier tape; said first sprocket is connected to a driving
source capable of rotating said first sprocket; and said driving source is a
torque motor, and said torque motor is torque-controlled so that a
predetermined tension is given to the carrier tape supported by said first
sprocket and said second sprocket, and so that said first sprocket is not
inversely rotated against said second sprocket. 2. The TCP handling
apparatus as set forth in claim 1, wherein a connection member capable
of 26 absorbing vibration is provided between said first sprocket and said
driving source. 3. The TCP handling apparatus as set forth in claim 2,
wherein-gaid eennection memberis-a-member having flexibility 1at leastdp 1,
the torsion direction. 4. The TCP handling apparatus as set forth in claim
whershakein SARIFcotinettion AfemBeris ahember RagingEbellows: frame so

as tolrucive- 27 3. the FCP-hanglingapparatdsas setfosthdn daimlne 15
wherein at least said first sprocket is provided to a frame so as to support
ProvaeEftiet tape fronfaboveaRa Said'ffafiets Lor supporting and guiding

the carrier tape from below,.
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provided with a tape support member for supporting and guiding the
carrier tape from below. 28 ABSTRACT A TCP handler 2 capable of
conducting tests successively on a plurdfity of TCP while supporting a 5
carrier tape 5, which is a tape with a plurality of TCP formed thereon, by a
pusher unit 3, pressing against a probe card 8 electrically connected to a
test head by a pusher unit 3, and cé&Fadiing Bxternal terminals of the
TCP to probes 81: wherein a pusher unit 3 is provided 10 with a torque
motor 41 and a tension sprocket 35a capable of giving a predetermined
tension to the carrier tape 5 by driving of the torque motor 41; and a

connectior® M&RbEEHRXMTe doGpliig) Y3 capableelistisorbinge vibation

is provided between a drive axis 411 of the 15 torque motor 41 and a
rotatief axisl35LL 6t the téngioH  SprbEkettdbalCP while supporting a

carrier tape 5, which is a tape with a plurality of TCP
formed thereon, by a pusher unit 3, pressing against a
probe card 8 electrically connected to a test head by a
pusher unit 3, and connecting external terminals of the
TCP to probes 81: wherein a pusher unit 3 1s provided
with & torque moteor 41 and a tension sprocket 35a capable
of giving & predetermined tension to the carrier tape 5
by driving of the torgue motor 41i; and a connection
member (flexible coupling) 43 capable of absorbing
vibration is provided between a drive axis 411 of the
torgue motor 41 and a rotation axis 351 of the tension

sprocket 35a.



