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1 DESCRI PTI ON TCP HANDLI NG APPARATUS 5 TECHNI CAL

FI ELD The present invention relates to a TCP handli ng
apparatus used for testing TCP (Tape Carrier Package)
and COF (Chip On Film as kinds of IC devices
(hereinafter, devices praoduced by nounting techni ques
of TCP, COF and 10 other'ﬁﬁ§q3ﬁﬁiéQNhtonated Bondi ng)
will be collectively referred to as "TCP"). BACKGOUND
ART In a production procedure of |IC devices and ot her
15 el ectroni c devices, an electronic device testing
apparatus is necessargpfRANDESNG @rpERADysance and
functions of finally produced |IC devices and devices
in the mddle of the procedure. In the case of a TCP,
a TCP testing apparatus is used. 20 The TCP testing
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referred to as "a TCP handler"). The TCP handler has
a functi ORSoPTESRAGCLNNGNEéoRsTedatesspval YCBnhandling
plurality of TCP by conveying a carrier 25 tape, which
| s a@peapésus| usedclfodeseatcongcBpP ¢ffapef Chrri2r PhcWabk) and
be the sane below) with a plurality of TCP forned
COF (Chip On Film) as kinds of IC devices (hereinafter,
devices produced by mounting techniques of TCP, COF and
other TAB (Tape Automated Bonding) will be collectively

referred to as “TCP”).

BACKGOUND ART

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

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

tape, which is a tape (It includes a concept of a £ilm.




thereon, pressing the carrier tape against probes of a
probe card electrically connected to the test head,

and bringing external el ectrodes of TCP contact with

the 5 probes. Such a TCP handler is provided with a

pusher (unit) capable of supporting the carrier tape

and tprEsisi dif tHe seaee badaistvighobepiume liy OENECBf formed
testing TCP, the pusher noves downward (in the Z-axis

di rdetrien), whidses ity shepostimert hepeakbgaehstapeodBd of a
brings the TCP on the carrier tape contact wth the

?itQﬁJGOfceIﬂ?cB PIeRRe-1¢and., c%ntela%eﬁortge%hg @ggtSh §d, and

he latter stage sidé of the pusher In

ha%@fﬂﬁlﬁyjé§%%ﬂgyi eﬁ%%%%%gn%dgg Eﬁg&gbgggc% gitﬁ Ehe

carrie € 1S norme
5conve£}|onal TCP handler t hese guides are prOV|ded t.o
bePEPREF t o the TCP handl er, so that when the carrier
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(oavefeal dersY Hafhust

in or the perkgheral portions) 3

tape deviates in the planar direction, particularly in

t he per pénghcel ZEPdherdleonié Yoaxisddidretthoa)ptishéhe(unit)
conveying direction (X-axis direction) of the carrier
20chapbler offtheuppbatiag dhée@bk@me£9tg$é

the vertical axis due to a novenent of the pusher,

t i t Ler _t ted,b
fhﬁgéﬁ.ﬁgﬁ 2530§$%Be§ he Eﬁ%;&ﬁﬁe 8P e SUPPRL %gp Yihe

egh50§}e§§9H@dthe

or-a

the_carr p the carrier ta |tself
Far a8 ?%%tﬂ 6Fl§p$baﬁ% $opY ¥hile

e carrler tape and brings the TCP on the

partlcu

supporting
carrier tape contact with the probes of the probe card.
On the former stage side and the latter stage side
of the pusher ih the TCP handler, guides for regulating a
height of the carrier tape is normally provided. However,
in a conventional TCP handler, these guides are provided
to be fixed to the TCP handler, so that when the carrier
tape deviates in the planar direction, particularly in
the perpendicular direction (Y-axis direction) *o the
conveying direction (X-axis direction) of the carrier
tape oxr the rotation direction (8 direction) around the
vertical axis 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

teeth of sprockets to fit in or the peripheral portions)




may be danmaged. Such problens are particularly easily
caused when novi ng the pusher inh the planar direction

for correcting positional devi®ation of TCP to be

tested. 5 DI SCLOSURE OF THE | NVENTI ON The present

I nvention was nmade in consideration of the above

ci MAUMafCERopsd Fashaprabplebiscetret bertotuieripr eubdéy

a TCP handl i ng apparatus capable of reducing stress

i nEsEedowhanc amoviier tape peserrwhanthbeptankireli #0ction for
tape is deviated due to a novenent, etc. of the
pU&ﬁ&&ent@gabb%ﬁ%ibhﬁla@%WQaQQbﬁCBg @@%g&g'ﬂg FQSEQS.
present invention, there is provided a handl'1 ng

appar atus capabl e of conducting tests successively on

a plurality of TCP by pressing a carrier tape, which
i.s.a.l5 . tape with_a plurality of TCP forned thereon, .
agai nst a contacPIEEF9§HﬁEe%ECFﬁEC5NV§NE5ﬁNected to a
test head by a pusher to bring external termnals of

the TCP ébAtREesentt hnvbetiont wes padsion: comel@ra®ion of
guide for guiding the carrier tape is provided on the
focher abbagecsrdemabahoss 28ntihBak aht esn S§i3pec s deePlor to
the pusher on a running path of the carrier tape, and
thgrguigde LS p bej LSp t Lleast in a
plgnar dirgc??gnﬁgég%ﬁégc§$$?g?gu§a% |ﬁ€é%#i%%§ﬁ3%ng

No t.the "pusher"” in the present specification
P S s f P bt ATE PSS e DBty Hio Carrier

ssing 4

pre ,
16 © tape Is deviated due to a movement, etc. of the pusher.
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To attain the above object, according to the
present invention, there is provided 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 portion electrically connected to a test head by
a pusher to bring external terminals of the TCP contact
with the contact portion: wherein a guide for guiding the
carrier tape is provided on.the former stage side and/or
the latter stage side of the pusher on a running path of
the carrier tape, and the guide is capable of being
displaced at least in a planar direction of the carrier
tape (invéntion 1).

Note that the “pusher” in the present specification

includes any of concepts of a pusher body for preséing
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the carrier tape against the contact portion,

sprockets for supporting/conveying the carrier tape

near the pusher body and, furtthernore, a pusher unit
conprising the pusher body and the sprockets. 5

Accaording to the above invention (invention 1), even
wheén' K iddet draneapedia siethat egntdastt poatioveneptrockets
etc. of the pusher, stress inposed on the carrier tape
carfdre suegweed nas’ conveyiiny that chheigui depef aeaguiHbngusher
the carrier tape is displaced in the planar direction

of bolly he, Caiitele fdRe., hnphBReabg ?t!@ﬁﬁ?&&gggg F%e

(invention 1), preferably, "the guide is provi

be he t L.SP e sliding and rotating on
thg@gpggagoggrg??i%ﬁ%ogpgﬁgkeggrrier tape (invention
2)@M15”A§ a.result that the guides are displaced. as .
above, FF8§§lpﬁpB§eHh6naPﬁEEcéPV@%Fl@%pél%ﬁﬁn%éon 1),
reduced even when the carrier tape is deviated in the
pefFERdIBanathedicreci pontpveaxssddiietedodliet bot Aemovement,
conveying direction (X-axis direction) of the carrier

t apecor ofheheopathen, 20tdesecimPs€8 Shrecti 88)r 8EPUNLH.
the vertical axis due to a nopvenent, etc. of the

pushgr vel Pl boue,i j (inyvent | nd_ 2
prefera%ly? ?ﬁzégg¥d% ?%gg%%S?g%% %%gb %%@% %?%a??%%ing

SLehe, P ol oLaall £ DI LINEL o 50 28 B ection of
the carrier tape.

In the above invention (invention 1), preferably,
the guide is provided to be able to be displaced by
sliding and rotating on the planar direction of the
carrier tape (invention 2).

As a result that the guides are displaced as above,
stress imposed on the carrier tape can be reduced even
.when the carrier tape is deviated in the perpendicular
direction (Y-axis direction) to the conveying direction
(X-axis direction) of the carrier tape or the rotation
direction (6 direction) around the vertical axis due to a

. movement, etc. of the pusher.

In the above inventions, (inventions 1 and 2),

preferably, the guide is provided to be in a floating

state via an elastic body (invention 3).

Asla result of being provided in the above




5 configuration, the guides can be freely displ aced
at least in the planar direction of the carrier tape.
In the above inventions (invenfions 1 to 3),
alternately, the guide is provided to a position at a
5 predeterm ned hei ght and capable of regulating a
heicgintt i guaeittiioon ¢het beidasr can bapérEehyedtibphaddd at
According to the above invention (invention 4), a

heilghtstofinpentei @nsnet tihecedrbhehst ape BLbek than,a,
portion noved up and down by the pusher is regulated

and 10 atposiLi r j LP e, carrier
Tape and "ot hSr “nrBer & (7ot Bxatpl SO ERbT ab BT
punches tc.) ,.can be maintained to be normal. In the
ab%ggeFH9§ﬁ§VOnt%ﬁn@@ﬁ??oﬁs4yFoﬁﬁg?@rEBI§JPO§hEl%%i@% a
... 1.s..mount.ed on .a rotation support. menber 15 (i.nvention. . .
5 5)pragdeferpipprd, hepghfjupadscenabbe ¢f epbyulat spy azedeight
nor eover, snoothly displaced in the planar direction
of pbheétéanr bér thapeartinet heaaboventvayensdh ons.
(inventions 1 to 5), preferably, the pusher is

confi guredcseabegabbeco Dwbse 20,4h6 ST [ e dens and 4

noving the carrier tape in the planar direction and/or

i cal Is.__thereof, and the I de
R e e T
tg@ﬁr'n accordance with the carrier tape noving al on
W

LODVERERE OF e %@gﬁéﬂrthe_pusher is regulated and

10 a positional relationship between the carrier tape and
other members (for example, cameras and punches, etc.)
can be maintained to be normal.

In the above invention (invention 4), preferably,
the guide is mounted on a rotation support member

15 (invention 5). As a result, the guides can be freely
displaced, moreover, smoothly displaced in the planar
direction of the carrier tape.

In the above inventions (inventions 1 to 5),

preferably, the pusher is configured to be able to hold

20 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 on the carrier tape in accordance with the

carrier tape moving along with a movement of the pusher

25 {invention 6).
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25 (invention 6). 6 BRI EF DESCR PTI ON OF DRAW NGS
FIG 1 is a front view showng a TCP testing
apparatus using a TCP handl er é%cordlng to an

enbodi nrent 5 of the present invention. FIG 2 is a
sectional view fromthe front of a height regul ation
guide in the TCP handl er according to the sane
enbodinent. FIG 3 is a sectional view fromthe side

of the 10 height reRIE ipEscgUirde onn cirh@rEGT Maandl er
according to the sane enbodinent. FIG 4 is a pI an

vi ew of agot Homgpar t 0 e tr |
gui de in the TCPShandlrg?‘tafc‘:’étg?’dusﬁ% 0" o1 208, lng

e El G s.a _planar view of the hei g
rg%%%atl o g]]ﬁsil& n%q]%> hrEd1lpInarePTadBEr 8PngMt Smpﬁélment
5Sane enbodi nent BEST MODE FOR CARRYI NG QUT. THE . ..

5| NIENTPONPBESERT 4R VeRbéenment of the present

invention will 20 be expl ained based on the draw ngs.

A TCP tef$iibng2apparatastishag aidcPrhandtee rasserding

to an enbodi nent of the present invention is shown in

FIl BeiphtTheghiCRtiest HRgdaPRaAr ahuSTEpCRARLE SES , -
shown 25 tester bod)g/, a test head 10 el ectrlggff}g&mg to

coppectaflet OmbB8iment .

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 guide 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 OUT THE INVENTION

Below, an embodiment of the present inventiorn 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




7 tester body, and a TCP handl er provided above the

test head 10. The TCP handler 2 is for giving tests

successively on a plurality of! TCP formed on a

carrier tape 5. In the 5 present enbodinment, it is

assuned that TCP is tested one by one for sinplifying

t heF S¢Aarkadon. andbtae Tdtathaniad erpresenitdedneentvieonhies test

not limted to this and a plurality of TCP arranged

i n teead der.i al direction and/or parallel direction on

the carrier tape 5 may be tested at a tine. 10 The TCP

handl er  ZHies TRiroWded o bh:@ £BedbRg heelos2L aNd Bsivel
Fape g 'S Y

wi ndi ng reel 22, and the pre-test “carrrer

wound i f. [ el 21. The carrier tape 5 is

fe raoﬁ%lﬁllh}%]’flgggio%ﬁ elf 0375 9B @cF@ErtlSraE?%t 2-ahf the
”””mm“mm_5remound.aro%E%.Lhe“mAnQLng reel 22. 15 Between the. e
f e&dieRG e EMLLH1TRG tv hd bWl dRAGURedl that TERr ée Spated one
rolls 23a, 23b and 23c are provided for feeding a

pr &Feéneyv Eorapé mpl ifgehgd theosphenaal bher Nbapethbt the
fromthe feeding reel 21 to the winding reel 22. Each

of prhecapacakecnslbs Zgano£3@iﬁﬂgea3€oCEHiEDXEdughﬁﬂgrality
e

dowmn 20 so as to be able to adjust tension of

bVg, 5 0 f Lng. reel ata
e S harrEaRed in PRLOKCEDE) | BRALR0: b8 e dhor "t fR e
r.ocket . 25b a an inner gquide roller 25c are

gfg%%ﬁgé?o%hSHQEP?iS?rféﬁé gape 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 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 around the winding reel 22.
15 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 carrief tape

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

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

20 so 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

25 5 fed from the feeding reel 21 is guided by the tape




25 5 fed fromthe feeding reel 21 is guided by the

tape 8 guide 24a to be conveyed to the pusher unit 3
through the feeding limt rol 1Ber 25a, inner sub

sprocket 25b and inner guide roller 25c. Al so, below

the winding reel 22, a tape guide 24b, 5 a w nding

| i Aldeoldder t25fe swnyeved sobthpr pakber2briand tAPough the
outer guide roller 25d are provided. The carrier tape

5 dieteerirbeiligitesedeirs 2gui, dednBy the LaPE-ANEd8584b4

and runs through the outer guide roller 25d, the
outigheSURYL 1 SR ek et Zégcgnd the winding [imt roller

25f to bé 10 remoung

the inne ide_roll 25¢_and the outer guide roller
25d, a p%%%g Bﬁﬁ?wsg$§ 3

i.s. provided to the former stage side (left .side.in. ... .. ..

y the winding reel 22. Between

Providearealifesta eapRransie 24b,

f U

ORI & Wipdapgt hdmphiskerlani £58, ansevded saesprébiés A5e and
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provi ded bel ow the pusher unit 3 (inside of a |ater
exphaPpnédrpgobdecartiist aged 73 re apdoai &b I drican®es & Her tape
is provided on the latter stage side (right side in

FI & atyerobeihg pushes u8iguddedl 59 +het

pusher unit 3 and the thiéd c%nerg 6¢C, gﬁﬁgrigﬁﬁﬁuﬁﬁb and
- 263,RRdr g g ghect U 20 26b ar royi ded.. The mark
pun%h 26a?§sé§ Eh? Dty Ba il rcfiéktg%éut DO esSub

or ormng one or a

correspondi ng TCP,

at_predeterymined positions of a = c¢
an%8¥%%g?%j ¢ %ﬂﬁc?h%é%lq@ﬂﬁinlmlt roller 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) of the pusher unit 3, a second camera 6b is
provided below the pusher unit 3 (inside of a later
explained probe card stage 7), and a third camera 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 énd 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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punching out a TCP determ ned to be defective based on
25 the test result. 9 The caneras 6a, 6b and 6¢c are
connected to a not shown inagg§brocessing devi ce. The
first canera 6a and the third canera 26¢c are for
detern1n|ng an existence of TCP on the carrier tape 5
and posi thion&aged afurer 6f aBchébesreocbenktotredtbya not
the mark punch 26a. The second canera 26b is for
obtigvmg magfeo pratdeas oy plesiildean@he devisat icame®t theand
TCP on the carrier tape 5 with respect to probes.

Al she the r3ecaR@ rGaneia B E%II@%t@gﬁ§ﬁEhg Sﬂb%QEgﬁgﬁce of

i s capabl e of obtalnlng p05|t|ona evi atron

i nf [ of it bj ect .In its scope.
Thgﬁgg?%h %gaﬁg?ge % beyénﬁgg éﬁsé Sﬁérﬁngtﬁﬁggeélof_
_% v E“ in_the Iongltudlnal and. transversal .
i FECESoRS Bff £REMSLaRWitE® Pekk Ruaghs28ad Yhaxpscond
dlrectlons) and vertical direction (Z-axis direction)
by CeE8egR aébuasofopr ovitdéding théocmatiansbageobitidnal
servo notor 31 capable of rotating the ball screw 32

i sdattiacthed wifataesbrackeh 363 b@rﬁlgﬁdﬁaﬁ8r5|QEtHfrégﬁect
TCP handl er 2, and the pusher body portion 33 wt

bakb p%@ﬁ@@’sﬁigﬁedtﬁgeggégn %%éggaéﬁafheghgl %se%&

linear 20 notion gU|des axi s~ di rectio
B T N R T LN A
(Zlg§g§mg££§§tégna pYurallty of objects in its scope.
The second camera 6b is mounted on a camera stage
61 and movable in the longitudinal and transversal
directions on the plan view (the X-axis and Y-axis
directions) and vertical direction (Z-axis direction) by
an actuator provided to the camera stage 61.

A servo motor 31 capable of rotating the ball screw

32 is attached via a bracket 361 to a body portion of the

TCP handler 2, and the pusher body portion 33 with a ball

Screw screwed therein 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 portién 33 is
movable in the vertical direction (Z—axié 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




bei ng gui ded by the linear notion guides 37. Also, the
pusher body portion 33 and the frane (pusher frane) 36
of 25 the pusher unit 3 are cohfected by a not shown
10 interaction nechani smand, when the pusher body

. portion 33 noves up and down as expl ai ned above, the

5

- tape 5 and inproves posi
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pusihdre facdnion 36 cilasd snoves!, Uprhand tewpukaget bedy Eortion
therewith. At the |ower end portion of the pusher body
pordd abves 3P ahdS WekinOR sPledld s34 caRABLE , of Rl gﬁ'sﬁgr frame
up and holding the carrier tape 5 by sgctlﬁnlp ;de

ai g I OV] . e f r. s e e (L si de

" R OSSR S

h f 36, a tension sprocket 35a is provided, .
gﬁé Zrna?%ngBFoé?gﬁrs%Bd1@°F§16P09ﬁdEaeoHUFh@r|%@@Erportlon

st.age side &night_sjde.in.FlG. 1) .of .the pusher body. T
g TRe Paritesplockeab3Bboifspdrkyeg by and holding

poPtirod §3C _
stepping notor, etc. to convey the carrier tape 5,

an@htheatensrohapspbobketudbaonohat €Bei Bithesr g¥61 $8ed.
direction of the 15 running direction of the carrier

tape 5 tongtMe &orREedstgydi pedet eNskonsigat ﬁﬁéfiff of
? 7 he

I Onal accuracy O

caryLe Th sher_unit IS _connected to

no?ﬁéhgﬁkﬁggugﬁg §?ggé9nTﬁ bﬁsﬁg? RYSRRT | r%%%n%@téﬂ

to_a servo 20 notor via a plurality of ball screws

(i FFOE$ PRt PBROEKBE edP2i 5 oPF oY EE9d, Toled pushein usprogket 35b
be noved in

Cags SISEXded 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 tépe 5, and the tension
sprocket 35a rotates in the feverse direction of the
running direction of the carrier tape 5 to give a
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.is connected to a servo
motor via a plurality of ball scréws (1llustration
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 16,




the horizontal direction (XY plane direction) and
rotated around a vertical axis_ (around Z-axis) by
driving the servo notor. 25 Bélow t he pusher unit 3
and above the test head 10, 11 a probe card stage 7
| oaded with a probe card 8 is provided. The probe
card Bidfe CAld Yaprect dbaded wsietva prober ceird 8 is
plurality of ball screws (illustration thereof is

onmpgred)dedlherhpy ghetearcd @1 e dee MaedohRebR8d®to a servo
hori zontal direction (the XY-plane dlrectlon and

ottt varound e vent igah, 34 g (argund ghetgﬁggbggd

by driving thée servo robe

mnt r.al it robes 81 is detachabl attached
iﬁm%§$&931n H%F%Fﬁ%p %g pP&B@ecgﬁﬁdsﬁaﬁén¥ bgympvgd in the

ustration thereof is omtted). Note that each .of.

Ll |
5t hél%rl&ﬁes‘—aél dafrechdopr dbke &¥rplenesdérectiboal byd rotated

connected to the tester body via the test head 10.

- Therseoohdhearerai6hli axpesi(aironad thel awsihe) prerlv:Lng
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card 8 and inside of the probe card stage 15 8.

t he h"ECBet-€5t Bgoapparatus 1, the carrier tape 5 IS
conveyed so as to pass through under the pusher unit

: nd r t ick by. suctj on and
suppgrts&‘ﬂg gyéggr?%g&ta Pévf% %P%%ﬁht%ep%%m%fb i Prst
tﬂgr g?e EO card 8 on the test head 10. Then, TCP on
t |

%gpgetachably attached to 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

below 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 te 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 to the TCP, and a response signal read

from the TCP is sent to the tester body through the test

head 10. As a result, performance and functions, etc. of

the TCP are tested.




o

~after th

5 contacts with the probes 81 of the probe card 8, a

test signal is applied to the gCP, and a response

signal read fromthe TCP is sdfit to the tester body
through the test head 10. As a result, performance

and functions, etc. of 25 the TCP are tested. 12

Such a t édtch & dARtucteantiugltiedTon ol lt MERcatT ithle carrier
tape 5 successively as a result that the carrier tape

5 tapedneystksshhesriy based s dihe thegt t'lﬁss@atx%letrh%ape 5
mark punch 26a or the reject punch 26b S drlven

[ Hei ghdorRegrd At igefigele G 46t %) %I atfhreo%tark

view (FI G 2) a side view ( FIG an Vi ews

(e A 0 g g, g o o

the T andler S 10 ! e e
5_ is als n. l.anatory view show ng an ope
of the het %FgéﬁﬂéﬂaGﬁoﬁuﬁGéde]The TCP handl er 2 has

hei ght ulatlon gui des 4 (4a and 4b) before and
@%ﬁusﬁeﬁouﬁﬂﬁ-35(amethefrnhghﬁiand(FEEt PN, a side

"FIG 1). The height regulation guides 4 are provided
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onvtikee f(GMmer 35t agel pide andwkhertatter 45 %&ég%?' dfowing
of the pusher unit 3 (an inlet side and an outle

Sl@ehgﬁghher%%ﬁﬁb%&ohagﬁﬁég %&tEhée?egchgkgéﬁﬁpgprPhén FIG.

conveying diréction of “the carrier tdpe

e 5 and uLate a_height of _the carrier
fage Thrt BB o rG T H hei GhEcofnt AEDBARREGFV! HpEVS

at the
showing an operation of the height regulatlon guide.

The TCP handler 2 has height regulation guides 4

(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
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
-carrier tape 5 and regulate a height of the carrier tape
3. 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 regqulation guides 4 comprises a chassis




20 tinme of entering the pusher unit 3 is regul ated by
the height regulation unit 4a_on the fornmer stage

side, and a height of the cartfer tape 5 at the time

of going out fromthe pusher unit 3 is regul ated by

the height regulation guide 4b on the latter stage

si dd. a8l Pheaial gift guegel apironketisdegadaadnpLbseseaabove
chassis 13 41 and a pair of guide sprockets 42a and

42henetalkavend heecopheriaed aneaPhBuhdedagl 85MUPL,ying
base 29 extending froma wall of the body of the TCP

hai [ 52 Nt «( e o, Fl 2 to FIG
4??q$ﬁgacﬁggg?§%4%B%a§B2955Fegﬁ%ngSFapaF§%ﬁE éhgﬁﬁard the
fr.om i.de, The _pair of sprockets 42a

e L ek o I ERE 4y o TRE Sfeseiacarshas a

41 to. be rotatabl e by using wall portions . on _Fhe.. SRR
5 oRCTeNgELaRd TERBEDABRPS| dbebf Sehr Ehasstle 4dids. The pair
beari ngs. Al so, the guide sprockets 42a and 42b are 10

ar pdngedooketabéle the orbesnénabbhe tRetden&hassd Sheld in
41, sandwich the carrier tape 5 between themto

supper thaasds @@p@8|Ee0fo£9ﬁ§$i@gb%p?§$§€2%%f§%%¥%#{hns on

the conveying direction of the ca

to ng. 5 The height regulation
guJidgéest ﬁg%?eg:ﬁg%%% 3%1?1et ek n%h(ﬁ? %Jgs%h%gj}ﬁﬁma? ¢l as
open_in the X-axis direction, so that the guide

sprotket e 424 Snd W% T rePeeenréderand 42b are

10 arranged one above the other in line in the chassis 41,
sandwich the carrief taper5 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).

15 | | Tﬁe height regulation guides 4 are mounted on the
mount base 29 and are open-in the X-axis direction, so
that the guide sprockets 42a and 42b sandwich the carrier

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

while keeping the rotation axes in the Y-axis direction
20 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 the mount base 29 (refer to

25 - FIG. 2 to FIG. 4). The rotation support member 43 is, for.




tape 5 from above and below (in the Z-axis direction)
whil e keeping the rotation axes in the Y-axis

direction 20 so as to be rotatdBle in the conveying
direction of the <carrier tape 5 (refer to FIG 1).

Al so, the height regulation guides 4 are supported by

f oz s ompdreedott ofowf Hdla cihessiss 41 BWA fixed to
rotation support nmenber 43 on the nount base 29 (refer

to 28 Mdant? da 126 . Dhe Tha g AR
43 i s, foﬁ114 exanple,(%onpggggﬁbfgggﬁggbgfﬁbwheeﬁs

4315806, fd X t nt. base .29. The.rotation , |
support nengg$¥2§a%§}§§% §x%%§ &ﬁa?s%?r&fop5aﬁepPﬁlélonf
ositi,on, so that the height regulation

horj zqnt al
98{8&2%%%05 D& FE9H 15 tHPnscudrsg “nceRebe displaced

...horizontal direction (displacement . in . the Xy-planar. . ..
54di MYctSid)ingnd nbyr heothstriirgntdils plizeemdnt i(displecement in
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direction around the Z-axis) snmoothly. Also, the

heitglet X¥eglkatironigeictesnsd ang gg}CBatseingn(ahgpﬁfQHeﬁent in
base 29 by an anchori ng nechanism 44 on the 10 bottom

anchoring mechani sm 44 conpri ses an” anc pVh 441 :
and an e iC er _442. The anchoring nechani sm 44
f ast ens % éghiEﬁgnggﬁngtF%ﬂugﬁFﬂ%% FUBRET he FpRngnchored
base %g as a result that 15 the anchor pin 441 is
i nSBr 88 PBUAthBREc443 Pyrardevphentnponeomemishhés on the
chasses 41 and fixed to the nount base

bottom of the chassis 41 (refer to FIG. 3 and FIG. 4).

of theeechassisidh Grelan %%e.':kgaxﬁ?”gm%&ﬁ)- The

The anchoring mechanism 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
the anchor pin 441 is inserted to 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 regulation'guides 4 in the
vertical direction by fastening the chassis 41 on the

_mount base 29. As a result, even when the height

regulation ggides 4 are displaced,.a_conveying height of




 hassls 4 and bacrmaunl, hesh.2nps 2 ESUELBYED one

29. Here, the hole 443 on the chassis 41 is fornmed to
be larger than a diameter of the anchor pin 441 and
configured that the height regdfation guides 4 can be
20 displaced by sliding or rotating on the mount base
29 in a certain range. A so, the anchor pin 441

r esttiveai vesr i e di tspleaciermnt 1o nidiethaingl Jewd adn@Rant .
guides 4 in the vertical direction by fastening the

when the height 25 regul/ation guides 4 are

] Egﬁl t, of A5 t carri tape 5 can be _
ﬁa%ﬁ%ﬁ%ﬁgg%{o e é%@%ﬁ%ﬁﬁﬂedPﬁytﬁergﬁ RSr FRGITEERRRPSHEMber
44, for ex , the elastic nenber 442 formed by a
ruBﬁePIFWHSEELZﬁb@e&QEbéﬁt ig pheviedeloby rbei #g1f Bhdin

...the anchor pin 441 and 5 sandw ched. .between the . anchor

5pi Fanfyighec hetheks Ghet hechohagshs441. afHetBbasbi€ on the

menber 442 functions as a shock absorber for reducing
anchapadt By .cOhtaetagtith@epBasshgr ﬁ&n@@ﬁghgfggnghgﬁock

pin 441 when the hei ght regulatiog QUIdefh are

di 0 h at base. SO ,
reaal ot on sordes A ard Bl aﬁéﬁfh%ﬁd?agtﬁgﬁbslfs@g% ghessis
th t se_29 so_as be able to be displaced

el g%?‘?g% F§g( F%e]?g?rt%l%l %;212“”?%11 Fiee @giohtheceelal hen
menbers 45 conprise six coil springs 451. The coi
spPThSS45128PedpFpiraed oo bee proumverasde2$i xing 15

pi n 452a provided on the bottom of the chassis 41 and

a Also, the height regulation guides 4 are held by

holding members 45 on the mount base 29 S50 as to be able
- to be displaced elastically (refer to FIG. 2 to FIG. 4y,
The holding members 45 comprise six coil springs 451. The

coil springs 451 are provided to be put over the fixing

I5 pin 452a provided on the bottom of the chassis 41 and a

20
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fixing pin 452b provided on the mount base 29. Also, to
explain the coil springs 451, two of them are provided in
- the Y-axis direction and four of them are provided in the
Z~axi$ direction on the plane of the mount base 29 (refer
" to FIG. 4). 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]




fixing pin 452b provided on the nount base 29. Al so,

to explain the coil springs 451, two of themare
provided in the Y-axis di rectilbn and four of themare
provided in the Z-axis direction on the plane of the
mount base 29 (refer 20 to FIG 4). In this state, a
force inlthéhsomboast T6F hdinkdetd @n ithegiwepike €aph 5 is

~-of the coil springs 451. The hol ding nmenbers 45

el astiveaiddy tolint helbei ghte ReMlat ont gui destfikr ey,
four directions, consequently, the height regulation
gUItdRsS He e il IEEQ?B'@%}%%%t%a %%d[ggfégélgg%g%gtively

In the above T handl er the carrier

PRI SONTE BTl B, 0 5
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hei ght reg
respectivel y.. positioned .on the inlet side and outlet
si&@sgﬁrtﬁglﬁ PusRePuUBRPEL3the sappoer thpecaratea
tape 5 at a predeterm ned height and regulate a
corvegrhgriénght hef ghthendarehelatape Bon$8yihdthdight of
hei ght position of the <carrier tape 5 is kept nornal

Wi ther espestrt @apbesfi&st tn§aNES Be Bgntt |
6c, the mark punch 26a and 10 theergj%c 8%%§%%H2§€”?%8

sl onc! oabeoPUSTeLoM Ly WER LhS Busher it 8

noves in the vertical “diTec
B TR B B Dot e S50 and
direction) or rotates around the
the rejéct punch 26b in addition to the pusher unit 3.
When the pusher unit 3 moves in the vertical
direction (Z-axis direction) at the time of testing TCP
or when the pusher unit 3 moves in the horizontal
direction (XY-planar direction) or rotates around the
vertical axis faround the Z-axis) to correct rositional
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-axis direction or 6 direction at the height regulation
~guides 4a and 4b.
ATt this time, the height regulation guides 4a and
db in a floating state reduce stress imposed on the
carrier tape by being displaced by sliding and/or

displaced by rotating smoothly on the rotation support.j'




'5

15 vertical axis (around the Z-axis) to correct
positional deviation of the TCP to be tested, the
carrier tape 5 supported by t hé pusher unit 3 (a
suction plate 34 of the pusher body portion 33, the
tensi on sprocket 35a and the nmain sprocket 35b) is
deVISHRaY 143 t Hreciddan divects en re2@lY- atiss diheedkignt
.or e direction at the height regulation guides 4a and
4b.refgultatiion igw,ddherheirghtay egel atiispn -guides, %ﬂeaﬁdax1s
4b in a floating state reduce stress inposed on th
cardiyctiape | l.aced_ b I|d|n and/ or 25
ctlidpe @Wg%iéuﬁfyéﬁ%faﬁ dr %tﬁlreg gPPoﬁ SﬁBﬁort

dlsplaced by rotatlng snoot h

on

cifically, as a result that the
he| go?é@regulugpo%% F%) A3 ahBe4BURPETELEH| ddEdCERON Of

X-.axi s. dlrectlon Y-axis direction or .0 .direction .. .

on ecaggggg,5§p§u§p§yttﬁ§nb@pghg repelsuppor ghhdes 4a and.."

direction of 5 the carrier tape 5 by the height

redll asi shagoedesndasandss4bmpssehabgednandasti88Stape 5 is
i nposed on the carrier tape 5 is reduced. Here, the
heirghiiceggul ati on gui des 4a and 4b are nounted

~horizontally on the rotation support nember 43 10 and
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~anchor edydyc { henanglegh no, IRehar n%%pa‘?ﬁi%‘?%p%%c O‘HPyare

helght regulatlon gul
nokh rlzontal fkrectlon XY-pl anar direction). As
resu?? ATLORVEFL LY RRi GRE BPLAREOTR aPAPRPLE apeIiBe T 53
kept
and anchored by the anchoring mechanism 44, so that the

height regulation guides 4a and 4b are displaced only in
the horizontal direction (XY-planar direction). As a
iesult, a conveying height of the carrier tape 5 1s kept
‘at a predetermined height.
Also, the height regulation guides 4a and 4b are in
~a floating 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 positions (positions before the displacement).by
the elastic forces of the coil springs 451 when the
displacement finishes.
As explained above, according to the TCP handler 2
according to the present embodiment, the height

regulation guides 4 in a floating state are displaced to




at a predeternined height. 15 Al'so, the height

regul ati on gui des 4a and 4b ar S!n a floating state

due to the coil springs 451, an®inpact arising at the
time of displacenment of the height regulation guides

4a and 4b is reduced by elastic forces of the coi
spriFCASTRaRP (i sce qoulthed deawki ero thipe 2) even when
original positions (positions before the displacenent)
by tghehe:aerrraﬁsam ¢ afper Ced sofdetviateel bySpr mdgemdal whebhe
the displacenment finishes. As explalagd agovih%

acgarstigrg urg t an s cepdi ng : can
prgggnfngnbogiggnﬁggfﬁe %gﬁgr%d2§ﬁrgggg§?|o%egU|a§§e§S

' j re di ced.to reduce s
S A Rt O bt oo

i nposed on the carrier ,

ta e_%”ls de.igted by.a novenent of. the .pusher. unit.

3, PSErEds Wiipose8°8RSt BB ERer nerieapéad danecbéon (XY~
effectively reduced. Particularly, even when the 5
puBhéragnie recidvas Bndyhe hovezohyakodit €8y OP0GNY- the
planar direction) and/or noves by rotating around the _
veveirtakadxbsianauddnghend- axhsisinid s18t8:0for picking
pi cking up and supporting the carrier tape 5, stress

: . ' .o thereby can be .
eTTect wal 3T SaiEed by 1070 hol B Tughl et on s on
o B PR e RS S bl 208 e vy

10(p@krlticularly, a lead or a test pad)
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e 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 (particularly, holes for
teeth of the tension sprécket 35a, main sprocket 35k, 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 5 on.

[Modification Examples]

The embodiments explained above are described to
facilitate 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 fo the technical scope.of_the present. invention.

For example, in the above TCP.handler'2, the .
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and the carrier tape 5 itself (particularly, holes for
teeth of the tension sprocket 35a, main sprocket 35b,
the 15 gui de sprockets 42a and!2b to fit in or the
peripheral portions of the holes) from being danmaged
by stress inposed on the carrier tape 5 on.

( MoER¥a et crirBepIresibeihet e rdiodibre hes gexphraignedit ion
above are described to 20 facilitate understandi ng of

t hegipirdesert isnveigore AR |fuNYa 10 whisdit %@g_,% e
i nvention. Accordingly, respective elenents disclose

in i Kl al I. _design
noé%???g?ffﬁsggﬁggl Givalen sf%%glgﬁéfﬁa %% the ball wheels
t eg ic@uc%pope of_.t he present invention. 25 For

exanple, 0 ChECREEIETPER Randl ereserphée19n popathsnthat

support menher. 43 of the height regulation. guides 4
is E“&rrﬁéléé&léf “fode Bapblwhssbpos8ed andthhemoohasbhse 29

41 is supported by four points by the ball wheels
43fﬁd8@©ﬁeatoohéigmsﬁﬂbcadiSypéﬁbetﬁbyeslﬂdﬂn§ohﬁg rotatin
that 5 the chassis 41 is stably supported on the nount :

base 28e msBdnabbestozbe ﬁbﬁ@b@??dgﬁgkggggégty%%%égkfgn is

rotatin on the mount base 2
and o this and ki nds of

preasent i vent 9N, $5 0oL L£R§%egﬁg€?%ergiﬁﬁﬁﬁ?i?EPport

SR SuPp?Lé cﬂgggfg 10 41 by the rotation
BB oL B R E5Rt i eSSl iam ok b chasods
knowl edge of persons skilled in the art.
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 anchoring
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 aﬁchored
on the mount base with a simple configuration. However,
the present invention.is'not limited to this and the
anchoring mechanism 44 may be composed of éther members
than the anchor pin 441 or may be omitted.

Also, in the above TCP handler 2,. the holding
members 45 of the height regulation guides 4 are composed
of coil spfings 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




Al so, in the above TCP handler 2, the anchoring
nmechani sm 44 of the height regulation guides 4 is
conmposed of an anchor pin 441 &hd the configuration is
15 preferable in a point that the chassis 41 can be
anchored on the nmount base with a sinple

- corffigyredtghdn. refdodestdon  gufi@leRr @sqthzisBY Nt on 1 5S npet
limted to this and the anchoring nechani sm 44 nmay be

cornpeseedof oter Jmir than anghek ~pi 1
may be omtted. 20 AIsgh%ﬁﬁl?%esgggyeggcg&ﬁ' g %é E?é' .
th [ nqﬂge f e hel yl ati
gu?ﬁ%gh%ygge conposeéﬁgl% %EP §pF ﬁg&rﬁgionbEPthéhe
pre, ent Jdnvention i,s not limted to this and the
holdfig* ﬁeﬁ‘gellsﬁOﬁ‘ﬁ§db§°88ﬁﬁ@§eﬂltbfaotv’hél pbasipe of the

. .nenber. such. as..a rubber nenber. Al so, 25 the.. . o

5 coRfPgliratilen 8f bprevibdinglihe b6l dony sprbegs 45110

20 the height regulation guides 4 (chassis 41) is not

limted to the configuration shown in FIG 2 to FIG 4
~and may be, for exanple, the configuration that the

chassis 41 is join gethe! I ortion of

the 5 TCP handl er g§%§ ap urgyﬁﬂ}daﬁﬁaﬂqggprlngs

451. INQQSTRI L APPLICABILITY As _expl ai ned above,

accordi ng tox FHRNEF i rRF CHTD At kR He ofeR fprdling

the resent |nvent|on even when 10 the carrier tape

T At & %9C%r%%%n%%tth%tmreaﬁn‘¢ hienperstiern, séves when

: |nposed on the carrier tape can be reduced,
10 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 giving any damages.
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so that tests can be conducted on TCP on the carrier
tape W thout giving any danages 21 CLAIMS 1. A TCP
handl i ng appar at us capabl e of éonductlng tests
successively on a plurality of TCP by 5 pressing a
carrier tape, which is a tape with a plurality of TCP
fornmed thereon, against a cofiLatMsportion
el ectrically connected to a test head by a pusher to
bring external termnals of the TCP contact with said
contact portion, 10 wherein a guide for guiding the
carrier tjape i g [ st age si de
and/or t he Iattegﬁgfgggﬁglﬂgeggga%§% S§R8EE8 g
tﬂ; he carrier, tﬁ and sald uide is
capab ei g é;§%F§@@§lXF YeR8t & Rluxagiziapl TCP by
dlrectlon of the carri.er. tape.. 15 2. The TCP handl.i ng

apﬁﬁpﬁﬁ&§ga§-§@Flﬁéﬁtﬁapﬁr vhaicln 15 whéeeknwsahdagpldeality

is provided to be able to be displaced by sliding and
r oPat IRG éerrisel phamarndi ngathen aOthh@c@aﬁbkEthape
3. The TCP handling apparatus as set forth iIn

cl alectracallywaenaieBrsal o0y sttsheéangi % ﬁ%ﬁgr' fo

a floating state via an el astic body

haﬁg u fort ny one of clains
PR RRREnA Ee BRI RE ke B Epméd%ntact with daid

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.

2. The TCP handling apparatus as set forth in
claim 1, wherein said guide is provided to be able to be
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

. floating state via an elastic body.

4, ‘The TCP handling 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

- regulating a height position of the carrier tape.:
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to a position at a predeterm ned hei ght and capabl e of
25 regul ating a height position of the carrier tape.

22 5. The TCP handli ng appara@ﬁs as set forth in
claim4, wherein said guide is nounted on a rotation
support nenber. 6. The TCP handl ing apparatus as set
forth in25 anyhen&CH hairadlimal appasztwlaebei Besairdrth in
pusher is configured to be able to hold the carrier
tapelain fovimgdine Lard i ffi dean® ibdRePbaNd rotation
direction and/or rotate around a vertical axis
thesi§¥ord meish L0 said guide is displaced to reduce
stress inposed on said carrier tape in accordance

with the carri t noving along with a novenent of
sai d pusﬁgr. %Ee %B% handling appgratus 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 tape in the planar
direction and/or rotate around a vertical axis thereof,

and

sald carrier tape in accordance with the carrier tape

moving along with a movement of said pusher.

sald guide is displaced to reduce stress imposed on




