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1 DESCRIPTION TCP HANDLING APPARATUS 5 TECHNICAL FIELD
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 techniques of
TCP, COF and 10 other TAB (TaBe Automated Bonding) will be
collectively referred to as "TCP"). BA 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 and devices in the middle of the

procedure. In the case of EGIPCIQS@:S\I%)W%&WEMS 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 TWW%E%%ﬁH&%%arrier 25 tape, which 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 TAR {(Tape Automated Bonding) will be collectively

referred to as “TCE™).

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
festing apparatus is used.

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

tape, which is a tape (It includes a concept of a film.



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 elecfodes of TCP contact with the 5
probes. Such a TCP handler is provided with a pusher (unit) capable of
supporting the carrier tape and pressing the same against probes. At the
tim@ of testihg RCR [thes push&crhoves ddwhward {inthe Z-axis diréefiorf)ormed
while 10 supporting the carrier tape and brings the TCP on the carrier
tapé icontast withthe prolies betheaprobe tard O ntheifofhepstagesidd &
and the latter stage side of the pusher in the TCP handler, guides for
regutating acheight bt the camikl Yapecistrsorhradly provided tHeweler dis and
in a conventional TCP handler, these guides are provided to be fixed to
- the TICP: handles :Soethiat Whehethe catder el déviatestia die plepar the
- direction, particularly in the perpendicular direction (Y-axis direction) to
5the paariveying direction (X-axis direction) of the carrier 20 tape or the
rotation direction ((c) direction) around the vertical axis due to a
movement ¢f.the pusher, stresslis rimposedonitheccarriehtapersupportedunit)
by the guides and TCP (particularly, a lead or a test pad) on the carrier
tape andithe: carties tape tself {partieulady,Holes forpe and pressing the
same against probes. At the time of testing TCP, the
pusher moves downward (in the Z-axis direction) while
10 supporting the carrier tape and brings the TCP on the
carrier tape contact with the probes of the probe card.
On the former stage side and the latter stage side
of the pusher in the TCP handler, guides for regulating a
height of the carrier tape is normally provided. However,
15 in a conventional TCP handler, these guides are provided
o be fixed to the TCP handler, so that when the carriex
tape deviates in the planar direction, particularly in
the perpendicular direction (Y-axis direction) to the
conveylng direction (X-axis direction) of the carrier
20 tape or the rotation direction (6 direction} around the
vertical axilis due to a movement of the pusher, stress is
imposed on the carrier tape supported by the guides and
TCP (particularly, a lead or a test pad) on the carrier

tape and the carrier tape itself (particularly, holes for

25 teeth cof sprockets to f£it in or the peripheral portions)



25 teeth of sprockets to fit in or the peripheral portions) 3 may be

damaged. Such problems are particularly easily caused when moving the
pusher in the planar direction for correcting positional deviation of TCP to

be tested. 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 reducing
stressyimpesedameg edrrierstape eyerviwhenthexarriepaape is:dlevidted easily
due to a movement, etc. of the pusher. A first aspect of the present '
inv’éﬁﬁﬁﬁﬂrdﬁ@é‘s 5‘°T°’Cl,P@haﬁélﬁn@%ﬁbﬁ%t&é“céﬁ?ol@%%éﬁdﬁét?ﬁ@ct%%“ for

successively. on a plurality of TCP hy. pressing a-carrier  tape, which is
NGt AR R IR Lo b i gl E S
electrically connected to a test head by a pusher to bring external
terminals of the TCP contact with said contact portion, wherein a guide
for guiding the carrier tp& is)siovidedtorithie IorHigistage side and/or the
latter stage _side of said pusher on a running path of the carrier tape, and

said guideTEapabIgbibeimt didpiacBd 4t Tedst i BRnar Wikgtion gede in
the catgraps. Vofe that the, pusheriin the present specilication y  seex  +o
provide a . TCP handling apparatus capable of reducing
stress imposed on a carrier tape even when the carriex
tape 1s deviated due to a movement, etc. of the pusher.
A first aspect of the present invention provides a
TCP handling apparatus capable of conducting tests
successively on a plurality of TCP by pressing a carrier
tape, which is a tape with a plurality of TCP formed
thereon, against a contact porticn electrically connected
to a test head by a pusher to bring external terminals of
the TCP contact with said contact portion, wherein a
guide for guiding the carrier tape is provided on the
former stage side and/or the latter stage side of said
pusher on a running path of the carrier tape, and said
guide is capable of being displaced at least in a planar
direction of the carrier tape.
Note that the “pusher” in the present specification
may include any of concepts of a pusher Dbody for

pressing



may include any of concepts of a pusher body for pressing 4 the carrier
tape against the contact portion, sprockets for supporting/ conveying the
carrier tape near the pusher body and, furthermore, a pusher unit
comprising the pusher body and the sprackets. In example embodiments,
even when the carrier tape is deviated due to a movement, etc. of the
pusher, stress imposed on the carrier tape can be reduced as a result

that the guided for guiging thgxanser tapeis cisplaced prtheiptanarsprockets
direction of the carrier tape. In example embodiments, preferably, the

guitets %%BQI%!%EI%B%@%E%’ PeddishscER by shding#nd Ritating o tharsher
planar. direction of the carrier tape. As a result.that the guides are . _.
oDt S Hove A o (o R et BolBaGcay  The
even; svken thegardertapeds gevisted tnsthe perpendicular direction

(Y-axis direction) to the conveying direction (X-axis direction) of the

carrier tapelor thaaofation cdikertionge iirectiorgraroursd: thehertical axisr tape
due to a movement, etc. of the pusher. In example embodiments

. p P
preférabiy’ e §idee proviaet S Beh a fidatng State Vi aREiddicy  Stress

imposed on the carrier tape can be reduced as a result
that the guildes for guiding the carrier tape is displaced
in the planar direction of the carrier tape.

In example embodiments, preferably, tThe guide is
provided to be able to be displaced by sliding and
rotating on the planar direction of the carrier tape.

As a result that the guides are displaced as above,
stress imposed on the carrier tape can be reduced even
when the carrier tape 1is deviated in the perpendicular
direction (Y-axis direction) to the conveying direction
{(X-axis direction) o©f the carrier tape or the zrotation
direction (8 direction) around the vertical axis due to a
movement, etc. of the pusher.

In example embodiments, preferably, the guide is
provided to be in a flcating state via an elastic
bedy.

As a result of being provided in the above



body. As a result of being provided in the above 5 configuration, the
guides can be freely displaced at least in the planar direction of the
carrier tape. In example embodiments, alternately, the guide is provided
to a position at a predetermined height and capable of regulating a height
position of the carrier tape. In example embodiments, a height of portions
of the carrier tape other than a portion méved up and down by the
pusher is regulated and a positional relationship between the carrier tape
andwthérgienddars ffor exaniple,Jeamesas brd puAchas, &tey tande at
maintained to be normal. In example embodiments, preferably, the guide
is raGaitedigh & retatioR Bapperi Avethben Asfa Fésult ¥ tidésegn be
freely displaced, moreover, smoothly displaced in the planar direction of
the carrier {8p&AREXBF B RPBGRMERts, PFEfRFAIFY sthe pusher @ride is
configured to be able to hold the carrier tape and moving the carrier tape
in tHeFprandrdiréctich AYdiok rotaté aréund & VPG Bxishefédfalind 16

guide is displaced to reduce stress imposed on the carrier tape ,
capable of regulating a helight position of the carrier

tape.

In example embodiments, a height of portions of

the carrier tape c¢ther than a& portion moved up and down

by the pusher is regulated and a positional relationship

between the carrier tape and cother members {for example,

cameras and punches, etc.) can be maintained to be

normal.

In example embodiments, preferably, the guide is

mounted on a rotation support member. As a result, the

guides can be freely displaced, moreover, smocothly

displaced in the planar direction of the carrier tape.

In example embodiments, preferably, the pusher is

configured to be able to hold the carrier tape and

moving the carrier tape in the planar direction and/or

rotate around a vertical axis thereof, and the guide is

displaced to reduce stress imposed cn the carrier tape

in accecrdance with the carrier tape moving along with a

movement of the pusher.



5

10

ib

20

25

in accordance with the carrier tape moving along with a movement of the
pusher. 6 BRIEF DESCRIPTION OF DRAWINGS FIG. 1 is a front view
showing a TCP testing apparatus using & TCP handler according to an
embodiment 5 of the present invention. FIG. 2 is a sectional view from the
front of a height regulation guide in the TCP handler according to the
same embodiment. FIG. 3 is a sectional view from the side of the 10
height regulation guide in the TCP handler according to the same
embodiment. FIG. 4 is a plahiaéw ot 150tk purtion ofthd Théight
regulation guide in the TOP handler according to the same embodiment.
15 FIG. 5 iga planar view of theleightregelationn gurleliithe F€P ng
handler according to the same embodiment. BEST MODE FOR
CARRYINE&: O T HECINYVENTION Below, aembddirpentofihe gprésehtment
invention will 20 be explained based on the drawings. A TCP testing
appafatulsaising askGP handler iaccording to an embodiment of the
present invention is shown in FIG. 1.

FIG. 2 is a sectional view from the front of a

height regulation guide in the TCP handler according to
the same embodiment.

FIG. 3 is a sectional view from the side of the
height regulation guide in the TCP handler according to
the same embodiment.

FIG. 4 is a plan view of a bottom portion of the
height regulation guilde in the TCP handler according to
the same embodiment.

FIG. 5 is a planar view of the height regulation

guide in the TCP handler according to the same embodiment.

BEST MODE FOR CARRYING CQUT THE INVENTION

Below, an embodiment of the present invention 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
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The TOP testing apparatus 1 comprises a not shown 25 tester body, a

test head 10 electrically connected to the 7 tester body, and a TCP

handler provided above the test head 107 The TCP handler 2 is for giving
tests successively on a plurality of TCP formed on a carrier tape 5. In the

5 present embodiment, it is assumed that TCP is tested one by one for
simplifting the éxplanation. Nate thahtihee present inkentishdsraotlimitecd st

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

patadled direction on the carrier tape 5 may be tested at a time. 10 The

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

and the prettestvamierdape &riswognd #rtheifeedingaeet 21 sThe eagierely
tape 5 is fed from the feeding reel 21, subjected to a test, and rewound _
arapndsthe windingoeeb22 715 Betweenithenfeedingreet 21anddhe. 1n the
winding reel 22, three spacer rolls 23a, 23b and 23c are provided for
feegdingsa.protestivel tapebl peeletfremdhacarrigidape ®from thested one
feeding reel 21 to the winding reel 22. Each of the spacer rolls 23a, 23b

ang236:eanfpeve upEnc-dawn 20rso as:iobe ablesto adjusidensien ofhe

the protective tape 51.
present invention is not limited to this and a plurality
of TCP arranged in the serial direction and/or parallel
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
is wound in the feeding reel 21. The carrier tape 5 is

fed from the feeding reel 21, subjected to a test, and

rewound arcund the winding reel 22.

Between the feeding reel 21 and the winding reel 22,

three spacer rolls 23a, 23b and 23c are provided for
feeding a protective tape 51 peeled from the carrier tape
5 from the feeding reel 21 to the winding reel 22. Each
of the spacer rolls Z3a, Z3b and 23c can move up and down
S0 as to be able to adjust tension of the protective tape
51.
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
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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 25 5 fed from the feeding reeal 21 is guided by the tape 8

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

roller. 25a, inner sub sprocket 25b and inner guide roller 25c. Also, below
thgwiiading4eek2?, isctaperguige: 24h o Stanwinding: imitualer 25franouter the
sub sprocket 25e and an outer guide roller 25d are provided. The carrier
tape <o after heingtestedis guited by:thedape guidep24l-and fis and
through the outer guide roller 25d, the outer sub sprocket 25e and the

winginginait: reller 251 ticzke 16sewound by the winding reel 22. Between
the inner guide roller 25c and the outer guide roller 25d, a pusher unit 3 is

provided. Affisst, campsa 6aris providedto thedormer, stage side deft side2 b,
in FIG. 1) of the pusher unit 3, a second camera 6b is 15 provided below

the plsher wajt 3 {insideroha laters explained-probe cargh stagecAkandase and
third camera 6¢ is provided on the latter stage side (right side in FIG. 1)

of 4he pusher upit 3.-Alse:1 betweenthe pusheriiid@ndrihe thirehGamergape
6¢, a mark punch 26a and a reject punch
5 after being tested is gulded by the tape guide 24b and
runs through the outer guide roller 25d, the ocuter sub
sprocket 25e and the winding limit reller 25f to be
rewound by the winding reel 22.

Between the inner guide roller 25c and the outer
guide roller 25d, a pusher unit 3 is provided. A first
camera 6a 1s provided to the former stage side {left side
in FIG. 1) c¢f the pusher unit 3, a second camera Hb is
provided below the pusher unit 3 (inside of a later
explained prcbe card stage 7)), and a third camera 6c is
provided on the latter stage side (right side in FIG. 1)
of the pusher unit 3. Also, between the pusher unit 3 and
the third camera 6c, a mark punch 26a and a reject punch
26b are provided.

The mark punch 26a is for forming one or a
plurality of holes at predetermined positions of a
corresponding TCP, and the reject punch 26b is for
punching out a TCP determined to be defective based on

the test result.
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20 26b are provided. The mark punch 26a is for forming one or a plurality
of holes at predetermined positions of a corresponding TCP, and the
reject punch 26b is for punching out a TEP determined to be defective
based on 25 the test result. 9 The cameras 6a, 6b and 6¢ are connected
to a not shown image processing device. The first camera 6a and the

third camerg, 26¢ are fordetarmiping-an; existense ofLeP-er the-carsies o
tape 5 and positions and number of 5 holes to be formed by the mark

punch 26a; fhesepond Lamera 26 isfar obtaining infermatienanea and

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

probes. ﬁ{%oadh_% éﬁ%%ﬁ Qﬁ@eéa.f@_b :"f_% W%E@éﬁﬂ&r‘?{ﬂ%o%imeé‘ii%tence of
capable of obtaining positional deviation 10 information of a plurality of

objgets I0,S-$CONE; Thesecond camerga bhys Meunigd o Camerdr of
stage 61 and movable in the longitudinal and transversal directions on

the, plan.view (the X-axis.and, ¥-axis directiops)and yericakdirection,ng

(Z-axis direction) by 15 an actuator provided to the camera stage 61. A

sepvg.otor 3d.capable, of itating, the ball serew, 82 43, aiachea Viddnat
bracket 361 to a body portion of the

deviation of the TCP on the carrier tape 5 with respect
to probes. Also, the second camera 6b in the present
embodiment is capable of obtaining positional deviation
information of a plurality of objects in 1ts 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 is attached via a bracket 361 to a body portion of the
TCP handlier 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 motor 31, the pusher body 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 are connected by a not shown
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TCP handler 2, and the pusher body portion 33 with a ball screw screwed
therein is also attached via two linear 20 motion guides 37 in the Z-axis
direction. As a result of driving the servggmotor 31, the pusher body
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

angihe frame (pusher framel36.et25 thepusher upitdare epnnected by o,

a not shown 10 interaction mechanism and, when the pusher body

postion 3amoues HRpandAwn, as explainerbabaye, the pugherfrange -3¢ rame

also moves up and down together therewith. At the lower end portion of

the pusherbady.Rortion 233, asiketien plate 34 capable, qfpicking up

and holding the carrier tape 5 by suctioning the air is provided. On the

former stage side.(left side in,fiG, d)-0f dhe BHSQ@{@%&%@OM&J%‘E%M

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

359310 is prouided,prtheatterstage side.(right sideyn £IG,, 1) 0fthe, ;1 41 ng

pusher body portion 33. The main sprocket 35b is dri\_/en y a stepping
matgr, ele: 1q convey thecarrerfape 5, andthejension. sprogkel. 353,

rotates in the reverse direction of the 15 running direction of the carrier

tap95t09&§5§he former stage side (left side in FIG. 1) of
the pusher body portion 33 in the pusher frame 36, a
tension sprocket 35a is provided, and a main sprocket 35b
is provided on the latter stage side (right side in FIG.
1) of the pusher body portion 33.

The main sprocket 35b is driven by a stepping.motor,
etc. to convey the carrier tape 5, and the tension
sprecket 35a rotates in the reverse direction of the
running direction of the carrier tape 5 to give a
predetermined tension to the carrier tape 5 and improves
pesitional accuracy of the carrier tape 5.

The pusher unit 3 is connected to a not shown
pusher stage. The pusher stage i1s connected to a servo
moteor via a plurality of ball screws {illustration
thereof is omitted). The pusher unit 3 can be moved in
the horizontal direction (XY plane direction) and rotated
arcund a vertical axis (around Z-axis) by driving the

servo motor.

Below the pusher unit 3 and above the test head 10,
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predetermined tension to the carrier tape 5 and improves positional
accuracy of the carrier tape 5. The pusher unit 3 is connected to a not
shown pusher stage. The pusher stage j$ connected to a servo 20 motor
via a plurality of ball screws (illustration thereof is omitted). The pusher
unit 3 can be moved in the horizontal direction (XY plane direction) and

rotated graund, a vertical, axis (proundsZ-pxis) by driving.the, sgrve motor.

25 Below the pusher unit 3 and above the test head 10, 11 a probe card

stage. [, loaded with. a probie card § is, provided.; the. probe Garg sfage, 743 v

connected to a servo motor via a plurality of ball screws (illustration

thersoLts amitted). I r(?PPEgaé‘% r?g%aﬂb% dE}Oé’»?Q i'?z‘#"iég“@f%?%%’l

direction (the XY-piane direction) and rotated around the vertical axis

(arongd the Zi%Xi%)m‘?%‘é@gTQ %esi\é%}%m% Thegprobe fg&‘?‘ %&F%ﬁigﬁg the

with a plurality of probes 81 is deta attached to a card ring of t

Lo LI LR (U s e e o

testeredy vig. thefest head 19, The second,camera, 6B Is positioned ; i ng
.the servo motor.

The probe card 8 provided with a plurality of
probes 81 is detachably attached te a card ring of the
probe card stage 7 by pins (illustration thereof is
omitted). Note that each of the probes 81 of the probe
card 8 is electrically connected to the tester body via
the test head 10. The second camera 6b is positioned
pelow the probe card 8 and inside of the probe card stage
8.

‘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 tape 5 to press the same against the probe
card 8 on the test head 10. Then, TCP on the carrier tape
5 contacts with the probes 81 of the probe card 8, a test
signal is applied te the TCP, and a response signal read
from the TCP is sent to the tester body through the test
head 1¢. As a result, performance and functions, etc. of

the TCP are tested.
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below the probe card 8 and inside of the probe card stage 15 8. In the
TCP testing apparatus 1, the carrier tape 5 is conveyed so as to pass
through under the pusher unit 3, and thg pusher unit 3 picks up by suction
and supports the carrier tape 5 to press the same against the probe 20
card 8 on the test head 10. Then, TCP on the carrier tape 5 contacts with

the probes 81 ¢f the prabe card 8, a fest.59nal is applied to,fhe- TCP-and, o

a response signal read from the TCP is sent to the tester body through

thetest, head, 1Q. As.3 gesult, periorpance and functions, &16, pf 25 the,,. o

TCP are tested. 12 Such a’test is conducted on all TCP on the carrier

tape 5 éHﬁ%%?&V&!y as aesylt that the C%Hjeeré%@%Srg‘sQﬁwgye(Ehgh%%rk

based on the test results, the mark punch 26a or the reject punch26b is

et Reqylation GUELEIR 2 EIC, 8 alea fgnt view (FIG.

dr
2), a side view (FIG. 3) and plan views (FIG. 4 and FIG. 5) showing a
height reguilg[t&rbgléidﬁeo &Iﬁ[&%h@ﬂ Igéﬁhown in FIG. 1. Furthermore,

FIG. 5 is also an“explanatory view 10 showing an operation of the height
regulation guide. The TeRhandler 2 has beight regulation.guides & 1 ¢ qe
view (FIG. 3} and plan views (FIG. 4 and FIG. 5} showing
a height regulation guide of the TCP handler shown in FIG.
1. Furthermore, FIG. 5 is also an explanatory view
showing an cperaticn of the heilght regulation guide.
The TCP handler 2 has height regulation guides ¢
(4a and 4b} before and after the pusher unit 32 (on the
right and left in FIG. 1). The height regulation guides 4
“are provided on the former stage side and thé latter
stage side of the pusher unit 3 (an inlet side and an
outlet side of the carrier tape 5) with respect to the
conveying direction of the carrier tape 5, support the
carriler tape 5 and regulate a height of the carrier tape
5. Specifically, a height of the carrier tape 5 at the
time of entering the pusher unit 3 is regulated by the
height regulation unit 4a on the former stage side, and a
height of the carrier tape 5 at the time of going out
from the pusher unit 3 is regulated by the height

regulation guide 4b on the latter stage side.

The height regulation guides 4 comprises a chassis



(4a and 4b) before and after the pusher unit 3 (on the right and left in FIG.
1). The height regulation guides 4 are provided on the former stage side
and the latter 15 stage side of the pushggunit 3 (an inlet side and an
outlet side of the carrier tape 5) with respect to the conveying direction of
the carrier tape 5, support the carrier tape 5 and regulate a height of the

cagrierfape ; Spapecifigally,ahieight of the carries fapg,a aj the 204ma-of;¢

entering the pusher unit 3 is regulated by the height regulation unit 4a on

the fermarnstage side, and g height of the carderiape akthedime @f a4 ng

going out from the pusher unit 3 is regulated by the height regulation

guide,@b ontheilaiter stage side, 23 he,peightregulation,guides,d. rq the

comprises a chassis 13 41 and a pair of guide sprockets 42a and 42b

ong.ahave fhe-other angate provided-pa a mountpase.z9 £XIeNdiNg a5 5

from a wall of the body of the TCP handler 2 toward the front (refer to

FIG. 249,516y 4)- The.chassisdl has 8.5 rectangylar rame shape when, .5

seen from the side. The pair of sprockets 42a and 42b one above the

othigy %&;?Jb‘%l%’% dhe £hassis 4170 bgrotarble by using wall.parigng, on g,

the front side and the back side of the chassis 41 as bearings. Also, the

@4%%SB%E§§§%4%%aQ%4gQagatatable by using wall portions on

the frent side and the back side of the chassis 41 as
bearings. Also, the guide sprockets 42a and 42b are
arranged one above the other in line in the chassis 41,
sandwich the carrier tape 5 between them to support, and
capable of rotating in accordance with the conveying
direction of the carrier tape 5 (refer to FIG. 2 and FIG.
3}).

Tﬁe height regulation guides 4 are mounted on the
mount base 29 and are openrin the X-axls direction, so
that the guide sprockets 42a and 42b sandwich the carrier
tape 5 from above and kelow {(in the Z-axis direction)
while keeping the rotation axes in the Y-axis direction
so as to be rotatable in the conveying direction of the
carrier tape 5 (refer to FIG. 1}.

Also, the height regulation guides 4 are supported
by four points on the bottom of the chassis 41 by a
rotation support member 43 on tThe mount base 29 {refer to

FIG. 2 to FIG. 4). The rotation support member 43 is, for
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10 arranged one above the other in line in the chassis 41, sandwich the
carrier tape 5 between them to support, and capable of rotating in
accordance with the conveying directioerf the carrier tape 5 (refer to
FIG. 2 and FIG. 3). 15 The height regulation guides 4 are mounted on the
mount base 29 and are open in the X-axis direction, so that the guide

speackets 42a apghdob.sanawieh the garrier fape brom-abave and.below,

(in the Z-axis direction) while keeping the rotation axes in the Y-axis

diregtion; 20,50 3s:lobe potatable intheconyeying.direction.piihe carrier
tape 5 (refer to FIG. 1). Also, the height regulation guides 4 are supported

byéﬁ%@%@@@ o, the-hattom of ihe chassis 4.1 by %JQ@E?HMF%@&% ition,
member 43 on the mount base 29 (refer to 25 FIG. 2 to FIG. 4). The

rotggjon syppeft neober 43 is, 4an 14 sexample seamposed, offous bally 5 e

wheels 431 and fixed t0 the mount base 29. The rotation support member

43, supRarts the ahassizAl o -he i, hprizopial pesifiony sothatieeny 4n

height regulation guides 4 can be displaced 5 by sliding in the horizontal

diregtion, (displagempent in, fhe; XYsplanar direction) and by (otaling, -enent in
(displacement in the 8 direction around the” Z-axis) smoothly.
the 6 direction arocund the Z-axis) smoothly.
© Also, the height regulation guides 4 are anchored
on the mount base 29 by an anchoring mechanism 44 on the
bottom of the chassis 41 (refer to FIG. 3 and FIG. 4).
The anchoring mechanism 44 comprises an anchor pin 441
and an elastic member 442.

The anchoring mechanism 44 fastens the high
reguiation guides 4 on the mount base 29 as a result that
the anchor pin 441 is inserted tco a hole 443 formed on
the bottom of the chasses 41 and fixed to the mount base
29. Here, the hole 443 on the chassis 41 is formed to be
larger than a diameter of the anchor pin 441 and
configured that the height regulation guides 4 can be
displaced by sliding or rotating on the mount base 29 in
a certain range. Also, the anchor pin 441 restrains a
displacement of the height regulaticn guides 4 in the
vertical direction by fastening the chassis 41 on the
mount base 2Z9. As a result, even when the height

regulation guides 4 are displaced, a conveying height of
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Also, the height regulation guides 4 are anchored on the mount base 29
by an anchoring mechanism 44 on the 10 bottom of the chassis 41 (refer
to FIG. 3 and FIG. 4). The anchoring meghanism 44 comprises an anchor
pin 441 and an elastic member 442. The anchoring mechanism 44
fastens the high regulation guides 4 on the mount base 29 as a result that

15:the anghern pip 441 is igserigd 10-a hole 443 farmed onthe holtom of |

the chasses 41 and fixed to the mount base 29. Here, the hole 443 on the

chassis 4145 fermed to-he Jargerthama.giametes of the agchorpin 444,
and configured that the height regulation guides 4 can be 20 displaced by

Sl'%'mgsog{et%QQQQEhEQO%%%§ %%;'“aaﬁ%%}rm?%ﬁéﬁ%&% member

anchor pin 441 restrains a displacement of the height regulation guides 4

in the vertical.direqtion by fastening the chassis 41 on the mpunt base

29. As a result, even when the height 25 regulation guides 4 are

displaced aconvexing helght of 15, the carier tape; 5 6an beypaigiained , .

to be constant. In the anchoring mechanism 44, for example, the elastic

member.442 foymeg by a yubberringsshaned memagr s provided by oy 0y

being fit in the anchor pin 441 and 5 sandwiched between the anchor pin
44&5@%@@8%“%%9”E@%ucing an impact by contact of the chassis

41 and the anchor pin 441 when the height regulation
guldes 4 are displaced on the mount base 29.

Alsc, the height regulation guides 4 are held by
helding members 45 on the mount base 29 so as to be able
to be displaced elastically (refer to FIG. 2 to FIG. 4).
The holding members 45 comprise six coil springs 451. The
coil springs 451 are provided to be put over the fixing
pin 452a provided on the bottom of the chassié 41 and a
fixing pin 452b provided on the mount base 29. Also, to
ex?lain the coil springs 451, two of them are provided in
the Y-axis directicn and four of them are provided in the
Z-axis direction on the plane ofAthe mount base 29 (refer
Lo FIG; 4Y. In this state, a force in the contraction
direction is given to each of the coil springs 451. The
holding members 45 elastically hold the height regulation
guides 4 from four directions, consequently, the height
regulation guides 4 are in a floating state.

[Operation]
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chassis 41. The elastic member 442 functions as a shock absorber for
reducing an impact by contact of the chassis 41 and the anchor pin 441
when the height regulation guides 4 areydisplaced on the mount base 29.
10 Also, the height regulation guides 4 are held by holding members 45
on the mount base 29 so as to be able to be displaced elastically (refer to

FIG. 2to HG. 4he The bolding membersAS eomprise six,Goilsprings45d. ; o
The coil springs 451 are provided to be put over the fixing 15 pin 452a

previded ppdhe bottam efths, chassisdisand-a, fxing pin 452k provided, .

on the mount base 29. Also, to explain the coil springs 451, two of them

are providedyin: the Yeaxis 9890%%1 and four oiﬁ@er@k@rsjpéowgg%&%ely

Z-axis direction on the plane of the mount base 29 (refer 20 to FIG. 4). In

this state; 8 frgedn the, contraction; dirgctigniisgiven. fo each.of the,gpll
springs 451. The holding members 45 elastically hold the height

regulatian. qyides 4 from ég}ﬁg%‘?&?“%% consequently, the height

regulation guides 4 are in ating state. 25 [Operation] 16 In the above

TGRbandler g, thecarderiape,s js canyeyed to gurzegﬁk%\_@m%p%%?@f%@“of

3. At this time, the heightregulation guides 4a and 4b are’respective
the carrier tape 5, so that a height position of the
carrier tape 5 is kept normal with respect to the first
camera 6a, the third camera 6c, the mark punch 26a and
the reject punch 26b in addition tc the pusher unit 3.

When the pusher unit 3 moves in the vertical

direction {Z-axis direction} at the time of teéting fCP
or when the pusher unit 3 moves in the horizontal
direction (¥Y~planar direction) or rotates around the

vertical axis (arocund the Z-axls) to correct positional

deviation of the TCP to be tested, the carrier tape 5

supported by the pusher unit 3 {(a suction plate 34 of the

pusher body portion 33, the tension sprocket 35a and the
main sprocket 35b) is deviated in the X-axis direction,
Y~a£is direction or & direction at the height regulation
guldes 4a and 4b.

At this time, the height regulation guides 4a and
4b in a flecating state reduce stress imposed on the
carrier tape by being displaced by sliding and/or

displaced by rotating smocothly on the rotation support
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positioned on the inlet side and outlet side of the 5 pusher unit 3 to
support the carrier tape 5 at a predetermined height and regulate a
conveying height of the carrier tape 5, 36 that a height position of the
carrier tape 5 is kept normal with respect to the first camera 6a, the third
camera 6c¢, the mark punch 26a and 10 the reject punch 26b in addition to

the.pusler Uit 3sVihers the, pusherainit3 movesdn the vertical direstian
(Z-axis direction) at the time of testing TCP or when the pusher unit 3

mevesinthe horizantad dirgctign {XXpplanar direglion) errotatesaround x 1 s
the 15 vertical axis (around the Z-axis) to correct positional deviation of

the TGR-10 be fested the carrierdapes suppored bythe pusherypit 3 (a
suction plate 34 of the pusher body portion 33, the tension sprocket 35a

angddhe NN sprasket3alakis devigied i e Xaxis qirgelion 20 Yrads of

direction or O direction at the height regulation guides 4a and 4b. At this

time, dhe beight requigtion guidesida and Abrina floating statetedyce 4, and

stress imposed on the carrier tape by being displaced by slldlng and/or 25

displaced by, rofgting §H}P°§t&'¥@£‘sth§ﬂ8@§'8& YRPRHL o memBer 43pe 5 is
Specifically, as a result that the height
reduced.
Here, the height regulation guides 4a and 4b are
"mounted horizontally on the rotation support member 43
and anchored by the anchoring mechanism 44, so that the
height regulation guides 4a and 4b are displaced only in
the horizontal direction (X¥-planar direction). As a
result, a conveying height of the carrier tape o 1s kept
at a predetermined height.
Also, the height regulation guides 4a and 4b are in
a fleoating state due to the coil springs 451, an impact
arising at the time of displacement of the height
regulation guides 4a and 4b is reduced.by elastic forces
of the coil springs 451 and they are pulled back to the
original positicns (positions before the displacement) by
the elastic forces of the coil springs 451 when the
displacement finishes.
As explained above, according te the TCP handler 2
according to the present embodiment, the height

regulation guides 4 in a floating state are displaced to



regulation guides 4a and 4b are displaced in the X-axis direction, Y-axis

- direction or 6 direction on the rotation support member 43, the supporting

direction of 5 the carrier tape 5 by the hgight regulation guides 4a and 4b

is changed and stress imposed on the carrier tape 5 is reduced. Here, the
height regulation guides 4a and 4b are mounted horizontally_ on the
fOt@H@Gé@DEQ@é@%m%Eé%e%O and anchered Dythe.anchosingevan yhen
mechanism 44, so that the height regulation guides 4a and 4b are
displaced-only dn- the herizontal direqtign.(XYsplanark dreclion)- A8 & ne
result, a conveying height of the carrier tape 5'is kept at a predetermlned
hejghd: by Also; thesheightteguiation.guides 4a.and 4b. are in adloating ..,

state due to the coil springs 451, an impact arising at the time of

- displacementoffhe height, yegylation,quides 4a and 4 js redyced by
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elastic forces of the coil springs 451 and they are pulled back to the 20

origingh pesitigns (Rositipnsbefore the displacement) hy; fhe elastic forges

of the coil springs 451 when the displacement finishes. As explained

abgye accoding Lo i'&%gcfntﬂ%‘i!%%v%%c% T‘Q&‘EQ%%RQEF%PBW the
embodiment, the height 25 regulation guides 4 in a floating state are
m%%ﬂ%%%%ﬁ axis (arcund the Z-axis) in a state of picking
up and supperting the carrier tape 5, stress imposed on
the carrier tape 5 thereby can be effectively reduced by
the height regulation guides 4 in a floating state.

As the result, it is possible to prevent the TCP on
the carrier tape 5 (particularly, a lead or a test pad)
and the carrier tape 5 itself (particulariy, holes for
teath of the tension sprocket 35a, main sprocket 35b, the
guide sprockets 42a and 42b to fit in or the peripheral
portions of the holes) from being damaged by stress
imposed on the carrier tape & on.

[{Modification Examples]

The embodiments explained above are described to
faciilitate understanding of the present invention and is
not to limit the present invention. Accordingly,
respective elements disclosed in the above embodiments
include all design modifications and equivalents
belonging to the technical scope of the present invention.

For example, in the above TCP handler 2, the
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18 reduce stress imposed on the carrier tape 5, even when the carrier
tape 5 is deviated by a movement of the pusher unit 3, stress imposed on
the carrier tape 5 can be effectively redyged. Particularly, even when the
5 pusher unit 3 moves in the horizontal direction (XY- planar direction)
and/or moves by rotating around the vertical axis (around the Z-axis) in a

Staie 0 Pickings WPANESURRASING the carrier lanes Gliessdmprsed an
the carrier tape 5 thereby can be effectively reduced by 10 the height

regilatiansguides 4dpa-Hleatingstate, £is the resyibdtispossible 10,y tne

prevent the TCP on the carrier tape 5 (particularly, a lead or a test pad)

andihe sagier tape 5§t§§g&9%@l§uwyfaelfsgeﬁ Aeethif the fensian yneels
sprocket 35a, main sprocket 35b, the 15 guide sprockets’42a and 42b to

fit ipzor the.peripheral partions of the hales) frem.being dapaged Oy, tnat

stress imposed on the carrier tape 5 on. [Modification Examples] The

embodimgnts-explained above are deseribed to; 20, faciitate o« pase 29

understanding of the present invention and is not to limit the present

invgﬂgqab%cq@ir}g&;d@épgg@é%ebg%}&w{%ﬂ?egﬂé&%gbg}ﬁ% rotating
embodiments include all design moditications and equivalents _
on the mount base 28. waever, the present invention is
not limited to this and kinds of the rotaticn support
member 43 and the supporting configuration of the chassis
41 by the rotation support member 43 may be freely
selected within knowledge of persons skilled in the art.

Also, in the above TCP handler 2, the anchbring
mechanism 44 of the height regulation guides 4 is
composed of an anchor pin 441 and the configuration is
preferable in a point that the chassis 41 can be anchored
on the mount base with a simple configuration. However,
the present inveﬁtion is not limited to this and the
anchoring mechanism 44 may be composed of other members
than the anchor pin 441 or may be omitted.

Also, in the above TCP handler 2, the holding
mempers 45 of the height regulation guides 4 are composed
of coil springs 451, but the present invention is not
limited to this and the holding member 45 may be composed

of other elastic member, such as a rubber member. Also,

the configuration of providing the holding members 45 to
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belonging to the technical scope of the present invention. 25 For example,
in the above TCP handler 2, the 19 rotation support member 43 of the
height regulation guides 4 is composed.gf four ball wheels 431, and the
chassis 41 is supported by four points by the ball wheels 431. Such a
configuration is preferable in a point that 5 the chassis 41 is stably
supparted og-he maounthase 29, and.able to be displaceghhy smoothly
sliding and rotating on the mount base 29. However, the present
inventiopds; Rot lipmjted o fhis.and:kinds of the xotation.syppost mermber 4
43 and the supporting configuration of the chassis 10 41 by the rotation
suppart:memper 43 may.be freely, selected,yithig knowledge. gt perspps
skilled in the art. Also, in the above TCP handler 2, the anchoring
meshaoisrs 4otibe Nioigllaequglion gidss dhio.Compesed obaly of the
anchor pin 441 and the configuration is 15 preferable in a point that the
chasois il canbe anghoted, 211 e Mauns base g aimple. 451
configuration. Howevelr% thgppresent inventgn IS not ﬁ%?te 0 trﬁs and the
anchoring mechanism 44 may be composed of other members than the
anchor pin 441 or may be omitted. 20 Also, in the above TCP handler 2,

the holding members 451(3{[;{]%@}%% rg@gjitm%!i}gﬁfl are composed

As explained above, according to the TCP handling
apparatus according to the present invention, even when
the carrier tape is deviated by a movement, etc. of the
pusher, stress imposed on the carrier tape can be reduced,
so that tests can be conducted on TCP on the carrier tape

without gilving any damages.
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of coil springs 451, but the present invention is not limited to this and the
holding member 45 may be composed of other elastic member, such as a
rubber member. Also, 25 the configuratien of providing the holding
members 45 to 20 the height regulation guides 4 (chassis 41) is not
limited to the configuration shown in FIG. 2 to FIG. 4 and may be, for
example, the configuration that the chagsisi41 is joined together with a
wall portion of the 5 TCP handler 2 by a plurality of coil springs 451.
INDUSTRIAL APPLICABILITY As explained above, according to the TCP
handling apparatus according to the present invention, even when 10 the

carrier tape is deviategtipy aJnevernents sica ek thespushar, steesssimposed
on the carrier tape can be reduced, so that tests can be conducted on

TCR.anthe cadier dape Wthout giving agy damagesy241CLAIMS e py

TCP handling apparatus capable of conducting tests successively on a

plusality of JCR, by Srpressinga-earrigh tape, Which isAargwith @ viurality
plurality of TCP formed thereon, against a contact portion electrically

copregied (¢ @tgskhead P apushehidist a contact portion
electrically connected to a test head by a pusher to
bring external terminals of the TCP contact with said
contact pertion,

wherein a guide for guiding the carrier tape is
provided on the former stage side and/or the latter stage
side of said pusher on a running path ofrthe carrier tape,
and said guide is capable of being displaced at least in
a planar direction of the carrier tape;

2. The TCP handling apparatus as set forth in
claim 1, wherein said guide is provided to be able to he
displaced by sliding and rotating on the planar direction
of the carrier tape.

3. The TCP handling apparatus as set forth in
claim 1 or 2, wherein said guide is provided to be in a
ficating state via an elastic body.

4. The TCP handling apparatus as set forth in
any cne of claims 1 to 3, wherein said guide is provided
to a position at a predetermined height and capable of

regulating a height position of the carrier tape.



bring external terminals of the TCP contact with said contact portion, 10
wherein a guide for guiding the carrier tape is provided on the former

stage side and/or the latter stage side ofgaid pusher on a running path of
the carrier tape, and said guide is capable of being displaced at least in a
planar direction of the carrier tape. 15 2. The TCP handling apparatus as
set forth insclaim 1pmderein saighauigdeds prpdded tosbe gblesto be,r+h in
displaced by sliding and rotating on the planar direction of the carrier

tape: 3ihhe TG danding;apparaiisias set farhrin <20 slaim L-ek2t ion
wherein said guide is provided to be in a floating state via an elastic body.
4. the &R haadling-apparatus as set forth in any one of claims 1 to 3,
wherein said guide is provided to a position at a predetermined height

and capable of 25 regulating a hgight S@B?Qf%ga@{@r lape. 28r-?h in

The TCP handling apparatus as set forth in claim 4, wherein said guide is

5 mosited,an aJptation; sUpport ember, - Lhe TCP handling apparatus

10

as set forth in 5 any one of claims 1 to 5, wherein
said pusher is configured to be able to held the

carrier tape and moving the carrier tape in the planar
direction and/or rotate around a vertical axis thereof,

and

said guide is displaced to reduce stress imposed on

said carrier tape in accordance with the carrier tape

moving along with a movement of said pusher.
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said pusher is configured to be able to hold the carrier tape and moving
the carrier tape in the planar direction and/or rotate around a vertical axis
thereof, and 10 said guide is displaced sreduce stress imposed on said
carrier tape in accordance with the carrier tape moving along with a-
movement of said pusher. ABSTRACT A TCP handler 2 capable of
conducting tests successively on a plurality of TCP by pressing the
carrier tape 5, which is a tape with a plurality of TCP formed thereon,
against a probe card 8 by a pusher st 3rdIring external terminals of
the TCP contact with probes 81, wherein height regulation guides 4 for
guiding the carrier tape 5 is provided on the former stage side and the
latter stage side of the pusher unit 3 on a running path of the carrier tape

5, and the height regulatier grides-4 pe suFpartacby-abogyafthe TCP

handler 2 to be in a floating state and able to be displaced in a planar

directioneefdbecnriertapeSiurality of TCP by pressing the
carrier tape 5, which is a tape with a plurality of TCP
formed thereon, against a probe card 8 by a pusher unit 3
to bring external terminals of the TCP contact with
probes 81, wherein height regulation guides 4 for guiding
the carrier tape 5 is provided on the former stage side
and the latter stage side of the pusher unit 3 on a
running path of the carrier tape 5, and the height
regulation guides 4 are supported by a body of the TCP

handler 2 to be in a flecating state and able to be

displaced in a planar direction of the carrier tape 5.



