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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 It will be the same below) with a
ph"amyoﬁ%@pgéﬁﬁ@@t inventicn relates te 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.



thereon, pressing the carrier tape against probes of a probe card
electrically connected to the test head, and bringing external electrodes of
TCP contact with the 5 probes. Such a TEP handler is provided with a
pusher (unit) capable of supporting the carrier tape and pressing the
same against probes. At the time of testing TCP, the pusher moves
downnwart(in the Zlaxissdirection) evhilei0-Suppdttiig e arrier tdpe an@ rmed
brings the TCP on the carrier tape contact with the probes of the probe
card ©rethe, formersstage dide and thé datter sy e Side ot the pabher inf 2
the TCP handler, guides for regulating a height of the carrier tape is
normally provided sHewever; als in aconvertivhal ¥ CPRafdler thesel, and
guides are provided to be fixed to the TCP handler, so that when the
- carbieri tapendeviates:in dhe planar direetior, parficulady iretfie with the
- perpendicular direction (Y-axis direction) to the conveying direction
5(X-gisdirection) of the carrier 20 tape or the rotation direction ((c)
direction) around the vertical axis due to a movement of the pusher,
stress is inposedadnithe ¢erridi tapeisupporteddycthe iguides angHECP (unit)
(particularly, a lead or a test pad) on the carrier tape and the carrier tape
itself {paititeladly, kalpsdar:25teath of sprockets tosfjtsn antheopespheral the
portions) 3
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)



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 stress imposed on a carrier tape even when the

camiey tape iskdedated .du€tah movement;etcaobthepushen Pafirsy casily
aspect of the present invention provides a TCP handling apparatus
capabié of cBndtctiigtesE SliccdssieRfon 8 plialif eirep pyrection for

pressin arrier_tape, which is a tape with a plurality of TCP formed
e T ot et o e et g 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 andiorifiedattéttstage Sidle afMsaidpusher on a running

path of the carrier tape, and said guide is capable of being displaced at

least in a p%‘?%?&ﬁ%ﬁ Q‘P%etc%?rie? 155 Note thit e SpushBFan firde in
presgntseeefication may ingude apy of concepts of apysher body for o+

pressing 4
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



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 sprockets. 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 guides for guiding the carrier tape is displaced in the

planae directioh<of theagarrierdapesin examplecembodiments; preferaty,ockets
the guide is provided to be able to be displaced by sliding and rotating on
thefﬁlénéﬂlﬁ’ﬁ;’&ﬁ‘bhftﬁ/tﬁ@%‘é?rYéﬂ%pé.hRs a3ésuifthat MRS ghias afd'e pusher

disglaged as %bove stg%ss imcposed on the czgrier tape.can be reduced
O arh v f.ur erm dre 8 usher 1 %omgrlslng the
even v%hent € carrier tape is deviated in‘the perpendicular direction

(Y-gxisrdirection)tosthe conveyingdinestign (X-axis direction) of the

carrier tape or the rotation direction (e direction) around the vertical axis

due to a movermeatrte. ofthepgusisert in example ensyodimentsprrier tape
preferably, the guide is provided to be in a floating state via an elastic

body? ASY +&suior bking Brovidéd it abdves cBnfigitatisn ther s Stress
gu@ﬁﬁ&@@$e§§e%ﬁga%%%%kgi tape c¢an 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



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
moved up and down by the pusher is regulated and a positional
relationship between the carrier tape and-other members (for example,
cameras and punches, etc.) can be maintained to be normal. In example
embodirhents; Preferabliheniide s Prouried Dhseidtatiorssdppet at
member. As a result, the guides can be freely displaced, moreover,
smogthiytdishlaced in e plardar girettiom obthetdmrieptapech exanple
embodiments, preferably, the pusher is configured to be able to hold the
carrier tapé AndX ATy BTECCAHHBR Y infthé Prarsr eirectish andriorde 1s
rotate around a vertical axis thereof, and the guide is displaced to reduce
streBS fMpESEU b the Bafridr taPe R atcordatica Rt tiecaret @pe and
moving along with a mavement of the pusher. 6 BRIEF DESCRIPTION,
OF DERRARGE FIG I 144 Hoft 9iehF $ABWINg S FEPfesting 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.
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apparatus using a 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 accofding 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 plan
view of a bottom portion of the height regulation guide in the TOP handler
according to the same embodiment. 15 FIG. 5 is a planar view of the
height regulation guide in kg FEPChandiéPadcording toRAY SHATe
embodiment. BEST MODE FOR CARRYING OUT THE INVENTION
Below, an émbodiment of the present Ewentiorvaillh 20 BE:Explainedng
based on the drawings. A TCP testing apparatus using a TCP handler
accorging it an embadinment OF thexprésent myventioh.isy showarn &EGotliment
The TOP testing apparatus 1 comprises a not shown 25 tester body, a
testheadh 20 mtectrcdlly iconmectedto the 7 tester body, and a TCP
handler provided above the test head 10. The TCP handler 2 is for giving
tests successi@ely? 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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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 simplifying

the explanation. Note that the 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. 10 The TCP handler 2 is
provideckwith adfeedimgyeel Rrand: advindingreeli 22 dandbthespredest est
carrier tape 5 is wound in the feeding reel 21. The carrier tape 5 is fed
fromethe feeding reel 21, subjected to a test, and rewound around the
winding reel 22. 15 Between the feeding reel 21 and the winding reel 22,
three spaceheolis23an 230 aad 28 arefprovigedifor feeding asprotestivevely
tape 51 peeled from the carrier tape 5 from the feeding reel 21 to the _
winghing real22: Each offthecspacerikells 23a, 23band 23C capaave Up the
and down 20 so as to be able to adjust tension of the protective tape 51.
Belewthefeeding-ieph2ira tape guide24anadfeading fimit robert2ha; &0 one
inner sub sprocket 25b and an inner guide roller 25c are provided. The

cansier tape 25 b fedrirom the feeding reat2lds grided bythestaprB: the
guide 24a to be conveyed to the pusher unit 3 through the feeding limit
rolles:e2han tnnersuspracke! 28-andnited 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



10

20

2b

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

5 a winding limit roller 25f, an outer sub sprocket 25e and an outer guide

roller 25d are provided. The carrier tape 85 after being tested is guided by

the tape guide 24b and runs through the outer guide roller 25d, the outer

sub sprocket 25e and the winding limit roller 25f to be 10 rewound by the
winding=reeh 22 tBetweendhednrel guide rellep2bnanduhe outer: guiglegh the
roller 25d, a pusher unit 3 is provided. A first camera 6a is provided to the
formaeristage sidei fleft sitle=in Bl 1) 0f the-pysherainitd;ja:secand and
camera 6b is 15 provided below the pusher unit 3 (inside of a later

explaiaed proke-cardistage Z}and a third camera 6¢ is provided on the
latter stage side (right side in FIG. 1) of the pusher unit 3. Also, between

the pusherugrit 3 ang the thikd camerarte, agvarkepynch 26 ang.aikgiect 4b,
punch 20 26b are provided. The mark punch 26a is for forming one or a

plurality-efihales atpredetarminecd pesitians ofia «coreagpording-kteP, asd and
the reject punch 26b is for punching out a TCP determined to be

defectiverhaseg pm2Sthetest resdlt. 3 hercameras 6ani6h and 66 are tape

connected to a not
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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shown image processing device. The first camera 6a and the third
camera 26c¢ are for determining an existence of TCP on the carrier tape 5
and positions and number of 5 holes to he formed by the mark punch 26a.
The second camera 26b is for obtaining information on positional
deviation of the TCP on the carrier tape 5 with respect to probes. Also,

the second-gamerg.6h i thespresent embkediment iscapable af ebtaining -
positional deviation 10 information of a plurality of objects in its scope. The

second,camera 8bis maunted, gn &camera stage fG1-and maqvakle inthenq
longitudinal and transversal directions on the plan view (the X-axis and

Y-axis difsclionshand yerical direction(Zsads giregtion) bhla@stence of
actuator provided to the camera stage 61. A servo motor 31 capable of

rotaging the ball serew 3¢.s altaehed yiasa Dracket 381 ta adodyperion ¢
of the TCP handler 2, and the pusher body portion 33 with a ball screw

sciewedsthegein is 91?&?&&@065}\9%% twa linear 2Q.mofign guides 3Zinthe

Z-axis direction. As a result of driving the servo motor 31, the pusher

body, portion, 33, is; mavaple,in-the, vertical dirgction (Zaxisdifeclion) by 1 -
being guided by the linear motion guides 37. Also, the pusher body

potion; 33 apd the- frame @usher frame) 36.0f 2o.the pusher yait3 arespe et
connected by a not shown 10
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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interaction mechanism and, when the pusher body portion 33 moves up
and down as explained above, the pusher frame 36 also moves up and
down together therewith. At the lower eng portion of the pusher body
portion 5 33, a suction plate 34 capable of picking up and holding the
carrier tape 5 by suctioning the air is provided. On the former stage side

(left-side in-EIG 1 )Rf cthe-pusher bady portion. 83 in therpusher frame, 36.; oy

a tension sprocket 35a is provided, and a main sprocket 35b 10 i1s

previded podhe jatigrstags sideJright.side in.k1Gy, 43 0f the,pusherbody s rame

portion 33. The main sprocket 35b is driven by a stepping motor, etc. to

conyey, the,calier ARg:5.and thedension. sprocket 353 Ipfates in the

reverse direction of the 15 running direction of the carrier tape 5 to give a

predetermined.tepsion, @ the cariar 1ape R and improyes positional, »ortion

accuracy of the carrier tape 5. The pusher unit 3 is connected to a not

shewn Qu%%rt%leaepm%@ug@erﬁa%i%CW%i%Q;%(%Sg 0,29 MO i 1y

via a plurality of ball screws (illustration thereof is omitte e pusher

unit3.can be yaoved.in. the horizgntal.direction (XY plane direction) and,

rotated around a ver%?cal axis (around Z-axis) by driving the servo motor.

25 Below the pusherynif 3.and ghave the testhead 10y, 51 rrg. 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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11 a probe card stage 7 loaded with a probe card 8 is provided. The

probe card stage 7 is connected to a servo motor via a plurality of ball

screws (illustration thereof is omitted). The probe card 8 can be moved in

the 5 horizontal direction (the XY-plane direction) and rotated around the -
vertical axis (around the Z-axis) by driving the servo motor. The probe

card 8 provided with.a plicality of, probes, 81yjs detachably aftached to a

card ring of the 10 probé card stage 7 by pins (illustration thereof is
onﬂgg@ig@(ﬁq t'&%@g&?&%éh%a?&%?e %]ggf ‘Fei%m@%nﬁ%@%ﬁ to a servo
electrically connected to the tester body via the test head 10. The secon§
CaHéﬁ{%Pbx}%QOé”rﬁﬁ;wﬁ%aﬁ‘?JQ the Rrake C@&%ﬁﬁd Insiqe of the probe

card stage 15 8. In the TCP testing apparatus 1, the carrier tape 5 is
COEyﬁ%Yféjo? %%t%ﬁi‘%%gﬁ?‘ﬂgth%d LHe.pusher u@-ltéégla%%thrgo'%"é ®n the
unit 3 picks up by suction and supports the carrier tape 5 to press the

same against the probe 20 card 8,0n h%_te t head,10. Then, T.CP on the
e e L e Do S AT e proBe Chl B g Stated
signal is applied to the TCP, and.a response signal read from the TCP.is.

oA RNE 5 Doy oo e ekt 10 o £ 18301 peloritahea™s
angggnctions etc. of

Servd motoxr.

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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25 the TCP are tested. 12 Such a test is conducted on all TCP on the
carrier tape 5 successively as a result that the carrier tape 5 is conveyed.
Then, based on the test results, the mark,punch 26a or the reject punch
26b is driven. 5 [Height Regulation Guide] FIG. 2 to FIG. 5 are a front view
(FIG. 2), a side view (FIG. 3) and plan views (FIG. 4 and FIG. 5) showing

a height regylatjon guide of;the TGR handler showyinlG. .1 e carrier

Furthermore, FIG. 5 is also an explanatory view 10 showing an operation

of the heightyregulation.quiide. , [he TGR handley 2.has height regulation, . ¢
guides 4 (4a and 4b) beforé and after the pusher unit 3 (on the right and

leftjin FIG, 1) The heighf regularion guides 4 E‘%Eroﬁfé%‘%ﬁ%’% Ehec‘Pé_';]%rk
pus e

stage side and the latter 15 stage side of the er unit 3 (an inlet si

and,an.puieLside. of fie Gartier.1aps 3) With pesnect (g the. gonveying

direction of the carrier tape 5, support the carrier tape 5 and regulate a

height of thﬁ{%qr 'gl{:tafp%;gl §9?8WC@®§ Cgeijeight of the carrier tape 5 at
t

the 20 time of entering the pusher unit 3 is regulated by the height

o e e om0 S A S L o 1
he@?&w (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
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regulation guide 4b on the latter stage side. 25 The height regulation
guides 4 comprises a chassis 13 41 and a pair of guide sprockets 42a
and 42b one above the other and are pygvided on a mount base 29
extending from a wall of the body of the TCP handler 2 toward the front
(refer to FIG. 2 to FIG. 4). The chassis 41 has a 5 rectangular frame

shapewhen,sgen fropxthe side. the-paik.ofspiockets 422 And 42D ane ve
above the other are held in the chassis 41 to be rotatable by using wall

portiens,en dhefront side and.thehack side of the,¢hassis4b @Sextending

bearings. Also, the guide sprockets 42a and 42b are 10 arranged one

abpygthe ofhenin dipe i the,chassis-41y, sanewich Ine capies BRe drd the

between them to support, and capable of rotating in accordance with the

CORYEYINg (diection.of the garrier iapg-prefer to FiG. 2.a0d £1G. 8). %%s a

The height regulation guides 4 are mounted on the mount base 29 an

are open;in ihe X-axis direction, so, that the. gyide.sprockels 42aanddeb o

sandwich the carrier tape 5 from above and below (in the Z-axis direction)

while keeping the;roation.axes,imthe Ycaxis direction 20,50.8s tae o1 g 1y

rotatable in the conveying direction of the carrier tape 5 (refer to FIG. 1).

/“%%éhéﬁﬁgﬁﬁéeQ@aQB“QEK¥§€%%§%§%PQBFQQSing wall porticns on
the fiont 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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by four points on the bottom of the chassis 41 by a rotation support
member 43 on the mount base 29 (refer to 25 FIG. 2 to FIG. 4). The
rotation support member 43 is, for 14 e@mple, composed of four ball
wheels 431 and fixed to the mount base 29. The rotation support member
43 supports the chassis 41 to be in a horizontal position, so that the

height requlation,guides ¢ can bedisplaced oihy.slidingin the hogzontal + o

direction (displacement in the XY-planar direction) and by rotating

(displacement in, the 8directign around the,Z-axis) Smoothly, Also the

height regulation guides 4 are anchored on the mount base 29 by an

angu%mg@cpﬁgisghgggfsthgg1Q(pogt9rrmf the,ghassisAL(efer L9t s on,

FIG. 3'and FIG. 4). The anchoring mechanism 44 comprises an anchor

pin,441 and %’ﬂ@'@?é@cjﬂ%m%éﬂﬁﬂ%% agehering mechanism 44 551 aced

fastens the high regulation guides 4 on the'mount base 29 as a result that

154he apehor pini44l isdngeriad 19.a holey443 formed onythe.hattom ot 5 1,

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

chassis 4115 formed 1o, be, largey than g %@“%e{aoﬂ'ﬁ%: ghar pin ddlere in

and configured that the height regulation guides 4 can 0 displaced by

sliding o rofating onhe Juaupt base 29, gqeytalp sange; (iso, the
anchor pin 441 restrains a

© 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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displacement of the height regulation guides 4 in the vertical direction by
fastening the chassis 41 on the mount base 29. As a result, even when
the height 25 regulation guides 4 are dispjaced, a conveying height of 15
the carrier tape 5 can be maintained to be constant. In the anchoring
mechanism 44, for example, the elastic member 442 formed by a rubber

ringrshaped,member Js provided By, being fitin the;apehespip 44dantks

sandwiched between the anchor pin 441 and the hole on the chassis 41.

The elasticimember 442 fupetions.as.ashock, absorkerfor tedycing an .

impact by contact of the chassis 41 and the anchor pin 441 when the

h em&%&%a%%@nk%%d Qisélﬂ afe, %@@ on TP\%Q En%@‘?@~%%‘ a];Qaélsﬂemb er

the height regulation guides 4 are held oy holding me_mbers 45 on the
maunt base 29.5p as,tg,beable: {e bfrg'%l?léc%%l?é?c@%(r%f@ﬁt%ﬁl]:@- 2

to FIG. 4). The holding menibers 45 comprise six coil springs 451. The

coll sprnas- Al are pravided fo.be pupaverthe fixing 15.0in4228 510 on the

provided on the bottom of the chassis 41 and a fixing pin 452b provided

on the maunt pase29, Also, 4o ;explain,ihe cqll spings 451, fwo,of them,, .,

are provided in the Y-axis direction and four of them are provided in the

Z-axis dirsgtion-on. the plane of the moynt base 29 (1efer, 20 1 FIGH)- 19405 o

this state, a force in the contraction

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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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 guidgs 4 are in a floating state. 25
[Operation] 16 In the above TCP handler 2, the carrier tape 5 is conveyed
to run below the pusher unit 3. At this time, the height regulation guides

4a and 4b pre respectively pesitigned;on the inletside and qutlet side of ;¢
the 5 pusher unit 3 to support the carrier tape 5 at a predetermined height

andJegulateiaconveying heightiof the carter tape 5, 50 that a height < o

position of the carrier tape 5 is kept normal with respect to the first

capesaa; glﬁcthirggqm%@oﬁc,%ﬂ%&@gk pynch 26gand 10 H&?p&%@ively

punch 26b in addition to the pusher unit 3. When the pusher unit 3 moves

in the.vertical- direction,(Z-axisdirection) atthe time of tegting TGP .qr

when the pusher unit 3 moves in the horizontal direction (XY-planar

dirggtien).orjQtates arung the 15 vestical axis. arpund the Z-axis) to

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

supparied by:{he pusher Ul 34g suction plate 33 ofdog RUENE! ROYne o

portion 33, the tension sprocket 35a and the main sprocket 35b) Is

deygge@g}§@g§agggyﬂgwogo that a height positicn 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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20 Y-axis direction or O direction at the height regulation guides 4a and
4b. At this time, the height regulation guides 4a and 4b in a floating state
reduce stress imposed on the carrier tage by being displaced by sliding
and/or 25 displaced by rotating smoothly on the rotation support 17
member 43. Specifically, as a result that the height regulation guides 4a

anfAlnare displageddn the Xraxjs direclionc¥axis direction@r 6 diregtion
on the rotation support member 43, the supporting direction of 5 the

capideriape 2Ry the:heighyregwationguides 4a anda 4k ds changrd and <1 s

stress imposed on the carrier tape 5 is reduced. Here, the height

regulation guidesyda and 4bsare-mounted-herizentally-on therotatin
support member 43 10 and anchored by the anchoring mechanism 44, so

thatdhe heightsagulation guides,4a and dbare displacedanly iR dhe: on of

horizontal direction (XY-planar direction). As a result, a conveying height

of the-caitier jape pdigkept ghapiedelerminedneight 13 Alsethadeight onq

regulation guides 4a and 4b are in a floating state due to the coil springs

454y,an dmpact, asging-at the time;of displacgment of thengight » tape 5 s
regulation guides 4a and 4b is reduced by elastic forces
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



of the coil springs 451 and they are pulled back to the 20 original positions

- (positions before the displacement) by the elastic forces of the coil

springs 451 when the displacement finigges. As explained above,
according to the TCP handler 2 according to the present embodiment, the
height 25 regulation guides 4 in a floating state are displaced to 1_8
reduca,steessimposed-gn-the carrieriapes, £ven when, dhe cagigr tapg, ay,
is deviated by a movement of the pusher unit 3, stress imposed on the
cagies tape pican beeffestively deduced Particulady,eyenwhenrthe,5
pusher unit 3 moves in the horizontal direction (XY- planar direction)

angd(annaoves, by rofating around;the, verical axis, (around the Zeaxis) in g, |,

state of picking up and supporting the carrier tape 5, stress imposed on

- the,gatier tape Hdhereby gande. efﬁ%%’f&’u@&'k‘iﬁﬁ by JO-the helghty, o
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regulation guides 4 in a floating state. As the result, it is possible to

prevenidhe TCRon the.carrierfape S (particllarly, 7 18ad oratest nad).

and the carrier tape 5 itself (particularly, holes for teeth of the tension

P R e D e e
SU@@%éﬂE§§eg§T§h?é§%@ﬂ&aEﬁés%anis) 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



[Modification Examples] The embodiments explained above are described

to 20 facilitate understanding of the present invention and is not to limit

the present invention. Accordingly, respggtive elements disclosed in the

above embodiments include all design modifications and equivalents
belonging to the technical scope of the present invention. 25 For example,

in therahovenT GRhaneiern:the 19, rotation. sUppert mamberds gt the,
height regulation guides 4 is composed of four ball wheels 431, and the
chassigidd i3 suppeitag by feurqointshy theballwheals 434 Sugh@he
configuration is preferable in a point that 5 the Cha_SSIS 41 is stably

supperied gnihe mounthase 29, apd able o be displaged by, smoothly .1 ce1 5
sliding and rotating on the mount base 29. However, the present

investion és, A1t imited 0 Shis Ancinds of thedotation.sunpart embe p,. ¢
43 and the supporting configuration of the chass!s 10 41 by the rotation
suppt Mmember43 may-be freghy, se withinknowledge, ot RersQns o5
skilled in the art. Also, in the above TC handle_r 2, the anchoring

meghanigm 44,9f the h@@%_&%@é@t%ggﬂs%'§%6%98%%% OLal rotating

anchor pin 441 and the configuration is 15 preferable in a point that the

Ch@§9§ﬁ%‘ﬁgu%%aﬂg¥¥eg99nﬁ%%gUQPIb@ﬁ%“@@é%gg%mﬁnvention is

~ configuration. However,

10

15

20

25

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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the present invention 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. 20 Also, in the above TCP hgndler 2, the holding members 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, pe composed.gl.qther slastic merber, suah as asrupber member.
Also, 25 the configuration of providing the holding members 45 to 20 the
height regulation guides 4, chassisAld s BaLdimited te fhe configuragen 4
shown in FIG. 2 to FIG. 4 and may be, for example, the configuration that
the,chassis 4Lis ieineddogeiber withawall pertign ofthe 5> TEE handler
2 by a plurality of coil springs 451. INDUSTRIAL APPLICABILITY As

explained abgve, according to the TCRhangling %pre?ﬁwsg?o%?ﬁ%%% the

the present invention, even when 10 the carrier tape is deviate

mw%g&c@@f%euah%aﬁ%ﬁi&m&ed@&tfe%%?ef@%fgt_spw.n be

reduced, so that testscan be conducted on TCP on carrier tape
without giving any damages. 21 CLAIMS 1. A TCP handling apparatus
capable of

INDUSTR?AL APPLICABTILITY
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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conducting tests successively on a plurality of TCP by 5 pressing a carrier
tape, which is a tape with a plurality of TCP formed thereon, against a
contact portion electrically connected toa test head by a pusher to 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:0f saigl 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 in claim 1, wherein said guide is provided to be able to be

displaced hy sliding apdprofatingian:theplpnaar-direction, obthe cagrier
tape. 3. The TCP handling apparatus as set forth in 20 claim 1 or 2,

whesein said geideds provided i be inayfleating staterviaan elastiebady,,

4. The TCP handling apparatus as set forth in any one of claims 1 to 3,

Wfk@f%@%%idﬁai%ﬁ%\!&d%@ﬁ&a Resitien aka predetermined heightyrativy
and capable of 25 regulating a height position of the carrier tape. 22 5.

TheTGR handling appaatus.as sehforthdn claim.d,.yherein said guide is
mounted on a rotation
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.



support member. 6. The TCP handling apparatus as set forth in 5 any
one of claims 1 to 5, wherein said pusher is configured to be able to hold
the carrier tape and moving the carrier tgpe in the planar direction and/or
rotate around a vertical axis thereof, and 10 said guide is displaced to
reduce stress imposed on said carrier tape in accordance with the carrier
tape moving alongrwith agnovement absaigpusher ABSTRACTFArkGP i n
handler 2 capable of conducting tests successively on a plurality of TCP
by pressing the,cakriertape dqWwhichiis a tapgwith-aplwality df JIGR 1 on
formed thereon, against a probe card 8 by a pusher unit 3 to bring
external dermipalsef the TCP contact with probes 81, wherein height
regulation guides 4 for guiding the carrier tape 5 is provided on the former

stage side g@and therlgiier-stage side ofthespysher unit 3:0n a-unENG- 1 +n
path of the carrier tape 5, and the height regulation guides 4 are

5 suppgerteshby abady-ofithe TGR, handlgr2-toshe in a floating state and

10

able to be displaced in a planar direction of the carrier tape 5.
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,
ana

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.





