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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. 2 ) . ,
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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It 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 elecfrodes 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 sprockets for

supporting thE@aiile? t§5&End Fcting thettafrigrtapa L Fhe splockets formed
are a main sprocket for 10 driving the carrier tape on the latter stage side

of tHee pBSher BERFEAd an ©38isEaproeREt fof BSsRHAG 16 fectl Bhe Eaftier2
tape on the former stage side of the pusher body. Normally, the main
SpROEREE]s CoFhetictitb T Stdpping fivteF Al tHecaddist Sprecketaatatesnd

in 15 synchronization with the main sprocket. However, in the above
corfiguration, £stifficienl tension eannst BE giveh t6ehd eairicy tape bhe

the carrier tape flops while feeding the carrier tape, so that there have

beBl pEsBlems 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, and
aligning of TGP With grebed eannct Becadcuratelyanainad IAlIspr theredgslawith

method of inversely rotating the assist sprocket a little by compulsion to
gw@;ygﬁﬁmy1body for pressing a carriler 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



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 above circumstances and
seek to provide a TCP handling apparatus capable of giving a suitable
ai tension to the carrier tape, accurately aligqnin the carrier ta é(ie(TIP), and
lsﬁi%‘b%%ﬁﬁ& flopping &t (e FGRAING Tatfiertape” ifacddidince With & first
aspect of the present invention, there is provided a TCP handling
Cararatudaphble bt tofidiéting 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 cohneetétPioFa tést head bi s UShel and connecting
external terminals of the TCP to said contact portion, wherein said
feeding device comprises a first sprocket on a former stage side and a
secontsprocket ohsa dattérnstage siglerdf saitpusherforsuppaorting ain
carrier tape and feeding and stopping the carrier tape; said first sprocket
coris copmedtédrto @afdrivimg source capablerofroteatirg said firstsprocketrovide a
and said driving source is a torque motor and said torque motor is
TCRorgqueddantrolletly sodhatsa capable of giving 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



predetermined 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 Kfprocket. (embodiment 1) In the
above embodiment (embodiment 1), by controlling a driving source of the
first sprocket, the carrier tape can be supported with a suitable tension

without giving an excessive stress on the carrier tape. As a result, the ,
TG ( CP Ead DR RN R RVAIRPed shon ind BAnel tapd bpa

and flopping of the running carrier tape can.be suppressed when the

S SaThSH PR 160 o RRaiRa hIEHESEGd foSding of the CATier g and,

. furt@er ore, a processing. speed of.gwe TCP handling apparatus can be

i) r&’\?g&{ Ih e 5B v%gé?%%airﬁéﬁ (etRboGIheRt T praferaiycgoinent 1
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
2), prefethbly' % &6 ﬁféect%ﬁqbrﬁ@ﬁ{ﬁ%%aﬂgm%%?JaIB%SbirBrd rvibration is

-Brovided between e frst sprocket and the, grying souge (embodiment
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

gource 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).



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 present
specification.) As a result, vibration of, tape first sprocket can be reduced,
and flopping of the carrier tape and deviating of the carrier tape (TCP)
caused Dy the \éibratiqn can be effectively suppressed. @I o disclosed is a
i i h b % i i [
TCP hanglfn%raﬁgﬂatu% %apeab?éo of %oﬁéugtlnlgpi%gts S ciés%gg@ o"ﬂjg &
ural'%tx of TCP. while feeglineg %carrier tape, which is a 'gape with a
1 i ig] ive g Th Cgf 1 ]
Urality of TCPTormad thereon. By a feading device: by pressing agamst -
« g.contact portion elec]L_rilchIy conngcted to a test h§ag}l9 a pusger, alnq
cc@)nne&%g esﬁgf)n%ﬁermlﬁalrsootfathé TCP to the %ontac%pgﬁfb\ﬁ, wherein~ ="
bteh@free‘?r%”ﬁe%%"e'%e %8”‘@%'86%E‘:%%r"%k?s%%ﬁ%'@ead Ag f%ék'é“sec{ S8ge side
of the puisher and capable of supporting a carrier tape, a driving soutce
capable of giving to the 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 the driving source and a
rotation axis of the

v
p



sprocket and capable of absorbing vibration (embodiment 4) According to
the above embodiment (embodiment 4), even when vibration arises on
the drive axis of the 6 driving source, a %otation force of the drive axis can
be transferred to the rotation axis of the’sprocket after absorbing the
vibration of the drive axis by the connection member. As a result,
vibration of the sprocket is reduced and flopping of the carrier tape and .
Cfeviating™ofthe Carribrtage (TEPY Caused by the Vibratibn Qantd P er (1*
effectively suppressed. In theg:ggve embodiment (embq iment 4),
G 81Rbly T ConRECOIT mETBER S et Haig HexioMr A ssby Tt
. in the torsion direction (embodiment 5). According to the member, _
*Sibration Bithe Hriveadid tai'be e“f?eec?i%é&lc%ég’r‘“beb ByPa dimipre+t
configuration, As the member, for example, an axis Joint called a flexible |
v RBG b \Tsech bt 1 BRSERE invRtGH i< RoMTAfed 18 i 1REP37

he above embodiments %emﬁﬁ)ogimentsA and 5), grefgtabl /, the P
Sleohhectioh mentbers a Mamber RAFing & bilows Strtdture tembdaiment-F

). According to the member, vibratg)ﬁn %:‘ ftge drive axis can be effectively
, and

6
“Ab3Brhet by the betiows sttictite affion f6rcé o HHE drive “axis

can be effectively transferred to the rotation axis of

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 ﬁeeding 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



the sprocket. In the above embodiments (embodiments 4 to 6),
preferably, the driving source is a torque gnotor (embodiment 7).
According to the torque motor, it is easy 7 to control a tension to be given
by the sprocket. Also, although vibration easily arises on the drive axis

dwhen:the <driving source s a tasgue motar, the vibration can be ;absarbed,

by the connection member. In the above embodiments (embodiments 4 to

£ Fhrtbe <3nregkelds previded 1o aframe 50 a540.SUPPOfa carrier 1ape .

from above, and the frame is provided with a tape support member for

2 B4PRYITIRG and-gujding the carder fape from,helow (embodiment 8 e -t i on

According to the above embodiment (embodiment 8), the carrier tape can

mbgisuppogted from above apdihelow by the %@{ch%ffc?&get@ef@%_educed

support member, so that an unwanted behavior of the carrier tape is

= gHectively preyvented, shigher speed feeding hacames possible, thus, a

processing speed of the TCP handling apparatus can be improved, and

chositienal.dgviation-af the carter tapewgan b effectively suppressed. Also

disclosed is a TCP handling apparatus capable of conducting tests
e gueLessively,on apluality.of TCP while

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



feeding a carrier tape, which is a tape with a plurality of TOP 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 8
comprises a sprocket for supporting the carrier tape from above and
tfeedingctth carrier tape on the former stagl%side and/or the latter stage
SidaBHthe pudh&r ant A frahe for s BortiNg 1 sprRtREE ahd thes©
q%me is.5 pr. vjﬂdeer‘With a_tape support member for supporting and
gUidmtPthe catrier tape from beloiv (eMbodifhent §). Recbfdifigts diger the
dabov.e embodiment 9), the carrier tape can be supported from above and
below By e Sprocksts™ and tHe tap&Saifport thembetr 86 #dt dre” ©€
Unwa ted behavior of the carrier tape can be effectively prevented, higher =
2558ed Feeding dan BE BoSsHIE R proCessing speed of the TCP handling
apparatus can be improved, an%{gositional deviation of the carrier tape
caused by vibraticH of the SProckets &, (A BREHERtVEly SupBressedt e
In thekabpve embodimen (embod;ment 9), a suction device capable of
SBitRing Up afdHofd the"cartigr tape by Suctiof Tay bé Altitermate Carrier

rovided (embodiment 10). The suction device may be capable of pickin
t%ﬁ%ﬁ%%%&u? e, ang)éae Egame gs provféed wgth a é%pe g

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



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 9 apparatus using a TCP han_dle|8according to an embodiment of

the present invention. FIG. 2 is a front view of a pusher unit in the TCP

handler according to the same embodiment. 5 FIG. 3 is a sectional view of
Qe Eeice 3P A fehElon’sproChEtSH Tiie TEPhandier dCEoTdingHtd the O™

same emé)%gim nt. FIG. 4 is a perspective view of a connection member
5t TEP RHTHIAr Socorfing 10 e SanmBBdimbn LETERG. § fd%ide.de
view of a tape support member in the TCP handler according to the same
“Bibotiment Fi6. s ApEtSpéctive offéwfd?wm%ppad?g membéffh £or

the TCP. handler according to the same embodiment. 15 BEST MODE |
SEOR TARRYING SUTFHERVENTION Beldhcan 8mbodithert Sitfie 1 th &

gresent invention will be explained based on the drawir&g,s. _
tape support mempber for supperting and guiding the carrier

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



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 testér body, a test head 10

electrically connected to the tester body, and a TCP handler provided

above the test 25 head 10. 10 The TCP handler 2 is for giving tests
suécassialy en aplinality GLFCRIbMMed o ereaiféntapecs.dn thebodiment
present embodiment, it is assumed that TCP is tested one by one for
singgdlifying the explahadsw.aNdteédnat the 5 present invention is not limited

to this and a plurality of TCP arranged in the serial direction and/or

parallel diféttiononithe zafriartaps bamay bedestediata timéLt Tha TR TCP

- handler 2 is provided with a feeding.reel 21 and a winding reel 22, and

10
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theprecitest carier tapa's 1@ istheundiretherfeedibgarel-21. The carrier
tape 5 is fed from the feeding reel 21, subjected to a test, and rewound
around theFWiading reel 22 sBetweamthefeeding Teel 2irand tiewinding £ a
reel 22, three spacer rolls 23a, 23b and 23c are provided for 15 feeding a
protectivectaperlopeeled front the aiFientapel Szfr@rncmermedyngneeﬂm same
to the winding reel 22. Each

embodiment.

FIG. 4 is a perspective view of a connection member
in the TCP handler according to the same embodiment.

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.

BEST MGDE FOR CARRYING OUT THE INVENTION

Below, an embodiment of the present inventioﬁ will
be explained based on the drawings.

‘A TCP testing apparatus using a TCP handler
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

head 10.
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of the spacer rolls 23a, 23b and 23c can move up and down so 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
b e S A DET bt Il SEa i G St Lre Ly
25b and 11, inner.guide rol 5c¢. Also, below the winding reel 22, a tape
oo 24 LA RALADS It v SEE ot Bt Sk DEP - alh the
outer guide roller 25d are provided. The carrier. tape 5 5 after being tested

is GRS BY tHETR5E §Gidk 240 and RS HHIGUgh MR oliter dlﬁdé:g?cﬁf%?d one
25d, the outer sub sprocket 25e and the winding limit roller 25f to be
SR By TS WG 641 9% B BA R MG Qe ROEr 286 Anihe

the outer 10 guide roller 25d, a pusher unit 3 is provided. A first camera _ .
6alid prsided B fefofHer StayR side {leh &fte” th FiB 5178 he gusher+ 1ty

unit 3, a second camera 6b is, provided below the pusher unit 3 (inside of

. P A A
a |8ter TeslpIAnEATHIGHe Card SR8 %Y, and SRR cameraBdise T 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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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 6¢, a mark

punch 26a and a reject punch 26b are dbvided. 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
deterffife Plo15E dEfeetifé baséd on the test result. The cameras 6a, 6b

and 6c¢ are connected to a not 25 shown image processing device. The

first camer&b3and> 82 AWe thitd FaRéta 26& afd for detérntifieg &iide 24b,
existence of TCP on the carrier.tape 5 and positions and number of

holés'é Béifaemedbitthé Parkpunch 2630 THE SeEofd teathérI6-isdep and
obtaining information on positional 5 deviation of the TCP on the carrier

tap®'s WthTEsFEd o Probe8rAikeditierSedoRe tafitsta 61 tha présenttape
embodiment is capable of obtaining positional deviation information of a

pluPality bEBbferid i itesdopé. TheBietdhd chmetaBbigpfouftddenaib and
camera stage 10 61 and movable in the longitudinal and transversal

diréetivhston tedblah View (the IX-axisEhdop-bkist diteetions)anewertical ub
direction (Z-axis direction) by
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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an actuator provided to the camera stage 61. A servo motor 31 capable of
rotating the ball screw 15 32 is attached via a bracket 361 to a body

portion of the TCP handler 2, and the p&her 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 motor 31, the pusher
boelokici 93 26 Alovilte Arthelirsitickl Hireeion (Z-axis ditectibaypy oFf
being guided by the linear motion guides 37. Also, the pusher body

poftioh 38 ahti¢he franhie fpushiet franie) BecststHelpusherupitBiERer of
connected by a not shown interaction mechanism and, when the pusher
body betticrr2b33nevesiupanttdowiias explaited&isovel ise pasHEC
frame 13 36 also moves up and down together therewith. At the lower
endasutticn dbthelpusher boelyaportiory 38 BasUeEbh PlateB4eidblenh 1
picking up and holding the carrier tape 5 by suctioning the air is provided.

5 Onthe forpier stagé sidBqRefEsidé e FRE ry)isfrtHeapesherbbdy porsmect
33 in the pusher frame 36, a tension sprocket 35a is provided, and a main
spiocket 85k sis phdvided imcthe dattercdbtageside (Aght sidelie ArG e gt

the pusher body portion 33. Hereinafter, the 10 tension sprocket 35a and
themair sprocket 35lzapehlse of obtaining 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 boedy portion

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



5

10

15

20

25

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 pluraligof ball screws (illustration 15

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

direction (XY plane direction) and rotated around a vertical axis (around

Z-axfs) blysdriviey the endmoter Belsw fepushdr emitv3 4hd above the

test head 10, 20 a probe card stage 7 loaded with a probe card 8 is

provided. Thie probe targ Sterec7 ipedniruttediiotd sewos histobgdn portion

plurality of ball screws (illustration thereof is omitted). The probe card 8

carsBe movattinithe berdontdlddirsatiohXtheoXy plare.digectionyagdholding

rotated 25 around the vertical axis (around the Z-axis) by driving 14 the

servbenetor rTherprobeccdrdis/ providedowiting pldralityicf prolesddiiged.

detachably attached to a card ring of the probe card stage 7 by pins

(illustration@hergot ist® vrtted ). Note thateeaChaof the pisbes8Fafithel ) of

probe card 8 is electrically connected to the tester body via the test head

10.tTHwe peconercamera flo i positided thetdve theiptobe dardiBeanth, =a

inside of the probe card stage
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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8. 10 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 tapel$ to press the same against the
probe card 8 on the test head 10. Then, TCP on the carrier tape 15 5
contacts with the probes 81 of the probe card 8, a test signal is applied to
the-rePs ahtica Fe’pBRise signal read from the TCP is sent to the tester
body through the test head 10. As a result, performance and functions,

etc. of theTTEPm¥ekasted 20 SuBKAtede”d cohBlcrdrdalR TE o the
carrier tape 5 successively as a result that the carrier tape 5 is conveyed.
Thenocbased én Hive st pasias] theainare pefch 6a crake réjeetparich-he
26b is driven. [Pusher Unit] 25 FIG. 2 is a front view of a pusher unit of the
TaR phehandier sHoviein/FIY, R iKsexplaihed abavé oa tdrisieiesprotRet
35ais provided on the former stage side and a main sprocket 35b is
providdd-ef the Retes stagetsifeohthelpliskher boaySpotlior B3tikghgrobe

pusher frame 36 of the pusher unit 3. The main sprocket 35b is driven by
a maindriving electrically connected to 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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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 10 tension sprocket 35aligives a predetermined tension 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

35aamd135h isheemtrélledtdyEa control unit (illustration thereof is 15

omitted) of the TCP handler 2. As explained above, the tension sprocket

35a and tHesmemp $prockdt 35l girainethecgasriertape stralght f86m Hoth

sides of the pusher body 33 to improve position accuracy of the carrier

taper®v20iwhemtesting TCRdhe chader tape s ispitkedmpl mngrheid byt 35b

suction by the suction plate 34 on the lower end portion of the pusher

body pprtionid@ dndrwhite: suppostingstheseardertaped b theptesision body

sprocket 35a and the main sprocket 35b, the pusher unit 3 moves 25

downwaichto pressithelvarersdhpe Stagainstihe pfolidé6pcarld; andit 3.

TCP on the carrier tape 5 is brought to contact with the probes 81. [Drive

Device of Tensiam Sprogket]| &L JESka side diewehaldyive device aftheing
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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5 tension sprocket in the pusher unit shown in FIG. 2. FIG. 4is a
perspective view of a connection member in the drive device shown in
FIG. 3. The drive device 4 of the tension'procket 35a comprises a
driving source 41, a brake member 42, a 10 connection member 43, a
chassis 44 and a rotation axis 45. The driving source 41 is a torque motor
forgvifg 8a retadon fotcertorbgenthé ackwirl dirddionsiugiet to
feeding direction of the carrier tape 5 to the drive axis 411. Magnitude of
thectordGae §ivehh thadrive @ris1%5411 can be controlled by a voltage,
etc. to be given to the driving source 41. The driving source 41 is
arranged, EonhaethBedtivecaxid 4T ems eertéeistokthe thassis 44 from
the back surface side of the pusher frame 36, and the drive axis 411 is
connected ié ®he Fotatior agis4s PD4va ¢iid-gedrs 46 ardu T hefbrake
member 42 in the present embodiment is attached to the rotation axis 45
on'tka back sarfacskitle bhthehsushesirame 86 andtcapablaofigiippidy FIG.
the rotation axis 45 when a current is not applied so as to 25 keep a stop
poditidn of the: rotatiort axis 45and 07 releasing:theigrp whehercureritlis
applied. The driving source 41 and the brake member 42 are

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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connected by a control unit (illustration thereof is omitted) of the TCP
handler 2, and the control unit 5 controls driving. On the other hand, as a
result that a rotation axis 351 is inserted fo 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 10 by the bearing 352.
HeF& lifig ToRdioh i g A5 D NRBRIFir SaREE Side Aardnbthe rotation
axis 351 of the tension sprocket 35a are connected via the connection
member 43 Fhélcbhheeti P erthella3hds Altan&ionker absorbing4b are
vibration and, for example, a member having flexibility in the torsion
direesie@eschlied flexita ebapling)is usedl wetheysresentambedimért,
a bellows coupling as shown in FIG. 3 and FIG. 4 is used. Note that the
corfiddtivachheribet 43 i3 GBt limitdd 26 this aRUSfoH2D examplel anteldstic

member, viscous member and other vibration absorbing member may be
usé@\Whehthéxhrrierdape 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. Orethel2% st hAnda sinee tivs divingsource 4tgteisto axis

the 18
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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drive axis 411 torque in the backward direction of the feeding direction of
the carrier tape 5, the tension sprocket 35a pulls the carrier tape 5 in the
backward direction of the feeding directith via the mid-gears 46 5 and 47,
the connection member 43 and the rotation axis 351 (it is in a stop state
visually). Here, torque given to the drive axis 411 can be controlled to be
deQiFéd’emééﬁiﬁJa"gBy %Sﬁfﬂb’iﬁnd% Voltagl 3tk WaushIidd 6 e Utivirg the
source 41. As a result, a predetermined tension 10 is given to the carrier
tapers P thaft hbsiibhar deliatibh of ife-éstfief Be 5 calr @ prévériten
and TCP can be aligned easily. When feeding the carrier tape 5, the main
spritket 's5hb mevedthel arkiBPtapes $65pdridtEby the'malit 15 3protkEE
35b to the feeding direction (to the right direction in FIG. 1 and FIG. 2) by
theldBRTafiaRg °oliree. HaES Féediig BEthbCariidrtapes, Bifdrcemrs 46
the forward rotation direction is given to the tension sprocket 35a
suppeHiAd thé karrerage 5idth ITRan 203 sproekét 3ol Ot tHeosthaiis

hand, the driving source 41 gives to the drive axis 411 torque in the .
badkwartl Hiréstion ofthefeedingadirectidf ofthkydarriBftape 5.0KeRetHat ven

magnitude of the torque in the backward direction is smaller than that of
thesforgdie oflgifivifigaxis 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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25 the main sprocket 35b by the main driving source of the 19 main
sprocket 35b, so that by feeding the carrier tape 5, the rotation axis 351
of the tension sprocket 35a, the connecti®n 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

soiffeery ISIECK kesult? AP pretetérdifed Yeistotisigivéito tetadrfisr tapre 5,

tape 5 and flopping of the carrier tape 5 can be suppressed, the carrier
tape® can betfeaat a2High spée@ Hfukhermeres A°10 piveessing speed ofhe
the TCP handler 2 can be improved. As explained above, according to
thectenBippt SprockerBsa ahd thé hfailsprozretrssy fa predieternsindd the
tension can be given to the carrier tape 5 when feeding the carrier tape 5
andin ssteppet State. Suitdbfe 9% hvdgiitutie ot dfe tehsitit-eit thel arfiee
tape 5 differs according to a thickness, width and strength, etc. of the
carfier tapels rweight and Sizec etd ot tHa TEPS hat @ tdedifg Bpesd Ve,
A tension on the carrier tape 5 can be adjusted by controlling a voltage,
etct givengolie P riVing sowrce @rsfkthé tendion sproeket 3%a.8As a
result, the carrier tape 5 can be supported with a suitable tension without

givirngeale breasshvedstiessstoon 1s 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



the sprocket holes on the carrier tape 5. Note that a voltage, etc. given to
the driving source 41 may be 25 controlled to be suitably changed
according to changes of 20 a feeding céfdition 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, etc. of
thetor§GE LR giverTts tive Bfive axis 2F1 SEHe dHYirP&SsHce 342 Wibfation
may arise at the drive axis 411 and the vibration is transferred to the
rotafi6R B A3 diathePmi®gEar46 GRBATINHEIsUdrPibrationqgent of
transferred via the tension sprocket 35a to the running carrier tape 10 5,
flofpitig G EESIi G YeViating of tRE E4frie? Ya3e€™-are caused.

However, in the present embodiment, since the connection member 43
capable oftieerbidgRibraaeY i provided betfoertthe rotetiohl skis g5que
and the rotation 15 axis 351 of the tension sprocket 35a, a rotation force

of GhE ¢BLation bk 48 i'RansTefred 1 te rdthrori®ig 1351 spthecensdibn
sprocket 35a after the vibration is absorbed by the connection member
A3Virthe'presentembodinteriita beflows toapkrgiis 20 Lseddstthe

connection member 43, so that vibration of
vibration is transferred to the 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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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. 25 As explained a3ove, even when vibration arises

at 21 the drive axis 411 of the driving source 41, transfer of the vibration

to the tension sprocket 35a is suppressed, so that flopping and positional
deBeinglbi e eattier 4ape Sicauseddiivibration ot tvetehbiorrspeker of
35a 5 are effectively suppressed. Note that, in the TCP handler 2 of the
present ErhBedifant, the WonnBetich- ffentiiar 43k6ftthd rivedesice Zeissed,
a bellows coupling, and the configuration is preferable in a point that
vibggtiomaftthé ertion @é 90 4848 kifettielyabderbedavisgh the carrier
transferring a rotation force from the rotation axis 45 to the tension

spioeket 35aaBo@ver, thélpredamiinvehtiphds hetlimited t@ thiskahd 2ba
material, shape and configuration of the connection member 43 may be
frealyssetddted within thes B knewkeelge of person skilled in the art.
Specifically, it is sufficient if the connection member 43 is capable of
absorbing Viprationhefithe Yotatibe dkis? 45 dy deforning fhycatonsiorskiead,

etc. For example, the connection
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



member 43 may be a simple columnar shaped member made by 20 a
rubber material, an accordion-fold member made by a resin based
material, or a coil-shaped member mad@%y 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 25 perspective view (FIG. 6) of a
tape'SisFort e et Bfhd 22F pisher-unit shown in FIG. 2. In the TCP
handler 2 of the present embodiment, as shown in FIG. 2, a pair of tape
support membehe3gd End a8l 8fe pra¥iddetSetheepthé ptisherhsgy 83 as
of the 5 tension sprocket 35a and between the pusher body 33 and the
mati eprocket BB in the Bustfcrirdihe BERST tHEIRker BATRS Theifpeand
support members 39a and 39b support the carrier tape 5 from below.
Eachlofafe tapeesippott hrehisas 30acami3de hab ady 16 aAppfoXifmate L
shape when seen from the side and arranged by fixing a vertical portion

5 thereBFra Wil ot the thubher Frath& 86 “seethat Acharizdheal poribn 33 and
thereof protrudes to the front side (Y-axis direction) of the pusher frame
36 {Fefel bl IG5 ard F1G 38% 15 (iisermbrécon Gppeesifacetsitias of

the horizontal portions of the tape support members 39a and
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

10 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).

15 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

20 and 3%b 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

25 the pusher sprockets 35a and 35b on the former stage side
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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

andi89bland suppdreexk frohtbeloW (rbfer te PG s2pand-supporterkffom9a and

above by 25 the pusher sprockets 35a and 35b on the former stage side

233&hd |attersSiage wide of thetapersupportmpmberd 89aamdo89bdnf rom

this way, the carrier tape 5 is supported from above and below near the

pushervgnie 8dsd tharanneawahietl lyelsvior ofithe: crries tapeh s taarbe

prevented, 5 feeding at a higher speed becomes possible, and a

progessingeshesthefthe T CH hahdler2aiebe imagrevéd cAlsdydf wbrationted,

from the driving source 41 of the tension sprocket 35a as explained

abbee i trgnsferredita othe tession d prockein85a tftopping and soditienal

10 deviating of the carrier tape 5 can be effectively suppressed.

Furthermaore, rapsuctioadlaté 3dhef theépushedhedy B3 fixesthe camierved.

tape 5 by picking up and holding the carrier tape 5 by suction at the time

of felsting TIGPtabration 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



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 ¥fom 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 bynthe duetioh plater8dibecomés srabieippd positienskedsvidtion cad b
effectively suppressed. As a result, TCP under tested can be accurately
aligned. ENGddHaginitheTBECPdantter X eftheprésem@ported by the
embodiment, a pair of tape support members 39a and 39b are provided
and theecarieptape Bistdupporidtkbyatie idde, supparhmentters Soamdnd:
39Db, so that the carrier tape 5 is supported stably comparing with the 5
corfigueationief providing:enly oretiape suppent membek 8% s a result,
flopping and positional deviating of the carrier tape 5 are more effectively

5 supprasser: Naté ashatthegpresent imeentiohys aotlimited tethis; andenhper
one tape support member 39 may be provided 10 or a larger number of
tapeSuppertanembels: 39 Mapbe provided pAlsd ta shape abtheastapeg of the
support member 3 is not limited to an approximate L shape when seen
fromaheier 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.



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 at a
high processing speed. 25 CLAIMS 1. A TCP handling apparatus
capable of conducting tests successivelyson 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 pgusher, and connecting 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

off a lattr Stafe side of aidplrsher forsuppbrtinga Edrrieptepecand:s tests
succteedingand stopping the.carpier tapersaid first sprocket is,connected 0.5
driving source capable of rotating said first sprocket; and
tape, which 1s 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 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



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 driying source. 3. The TCP handling
apparatus as set forth in claim 2, wherein said connection member is a
member having flexibility at least in the torsion direction. 4. The TCP

absohandling.appasatus @s:set forth, inEaink 2 ywherein said eannectiol rocket
member is a member having a bellows structure. 27 5. The TCP

and REdding dpparatus A$7<et forth in claim 1, wherein at least said first
sprocket is provided to a frame so as to support a carrier tape from
above, and said frame is_ provided with a tape support member for

sdpportingantiguidiig Cthe ChrfeHape from Belows 28 ABSTRACT1aim 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.



A TCP handler 2 capable of conducting tests successively on a plurality
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
connecting external 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 connection member (flexible coupling) 43
capable of absorbing vibration is provided between a drive axis 411 of the

18 torquermoter 41anda folgliapaxis-3ni-ofihe tensian, sprocket 398 1,
whereln at least said first sprocket is provided to a frame so
as to suppcert a carrier tape from above, and sald frame is
provided with a tape support member for supporting and guiding

the carrier tape from below,.





