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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 produced by nounting

techni ques of TCP, COF andpdérwtbetrofAB (Tape

Aut omat ed Bonding) will be collectively referred to
as "TCP"). BACKGOUND ART In a production procedure of
| C devices and other 15 electronic devices, an

el ectronic device testin aratus i s necessary for
testing perfornmance 3#8 gﬁﬁﬁ@&N§n§P89R91H§lly

produced | C devices and devices in the nmddle of the
procedure. In the case of a TCP, a TCP testing
apparatus is used. 20 The TCP testing apparatus
5general |y conprises a tBsIHNIdMJYEIRLE est head and a
TCP handl i ng device (hereinafter, also referred to

as "a TCRhapdletien). itRenti6R handlels has 4 aTE%n%E'%ﬁlng

of conducting tests successively on a pl ur al

TCPpkg)\é 5‘1 )Gsfé% &FGAlL ?En%s‘IIC%O (ér'ape %I;Jirrler Package) and

(It inclu a concept

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 “1ICp~”).

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 devicea in
the middle of the procedure. In the case of a TCP, a TCP
testing apparatus is used.

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

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



It wll be the sane below) with a plurality of TCP

formed thereon, pressing the carrier tape against

probes of a probe card electritally -connected to

the test head, and bringing external electrodes of

TCP contact with the 5 probes. The TCP handler as

above Wil gareridld yspionaled Wdith & pushen ikedw 4 aicp formed
pressing a carrier tape agai nst probes and pusher

spragdeat s, f Y- SUPREY ty Car I t t

si des ofcﬁ%’hcei{rpushg{rﬁr bﬂo%és égjr%g:l%l\ﬁggeng@%g%ga *r%i%éjr 81(5>f a

ta When t est.ing TCP,, .t he pusher dy and the
pu g:h gPe scparrocg I?é[tescgcrﬁ)]\):ea %gwﬂiﬁﬂ? C%ﬁcf)gr% J‘g‘ﬁo 65ty hasgt, and
carrier tape and press the TCP on the carrier tape

agdiTSifD e o Prestie Osed OITHEE Gomsrcst agdh the

side and latter stage side of the 15 sprockets, a

ot eiadesgui de is provided, and a tension of the
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carrier tape is adjusted by displacenent of the

tensi on guedecrl Raddeervant kphak T6Pghandhely Lhevided with
tension gqguide is provided to the handl er body,

wher ej [ n t Lon _guid

nae b8 SPER 38 ERe T "o S raPr, GaPenavasERL Probes
ofa; e Bugher sgro&k ts_ and an excessive tension is
applPed " fOEhEPCRFITLP £8PeSUPPRLFLNEr ENCcBAVE}PRgLape on
m st akes due to dropping of the tape fromthe

t eR8tBns§dedechr tbe arahFcpbedyt hadcapniveyingpthemagrrier

be damaged in sone cases.
tape. When testing TCP, the pusher body and the pusher

sprockets move downward while supporting the carrier tape
and press the TCP on the carrier tape against probes of a
probe card.

The former stage side and latter stage side of the
sprockets, a tension guide is provided, and a tension of
the carrier tape is adjusted by displacement of the
tension guide. In a conventional TCP handler, the tension
guide is provided to the handler body, wherein a
displacement amount of the tension guide has to be large
according to a vertical movement of the pusher sprockets
and an excessive tension is applied to the carrier tape.
Therefore, conveying mistakes due to dropping of the tape
from the tension guide arise and TCP on the carrier tape

may be damaged in some cases.



25 3 DI SCLOSURE COF THE | NVENTI ON Enbodi nents of the
present invention were made in consideration of the
above circunstances and seek to provide a TCP
handl i ng apparatus capabl e of ®2ffectively reducing a
tension applied to a carrier tape caused by a
nmovenent of pusher sprockets. A first aspect of the

present inventignspieubaasog TGP rheadkipg apparatus
capabl e of conducting tests successively on a

plurality of TCP by supporting and pressing a carrier

tape, which is a tape with a plurality of TCP forned

t heFBRPCLIMS S PlisHes Rirf 3erdgalianta Goreast Mol iion

electrically connected to a test head to bring
congxtiernalioheofii haksabbve hei FCRncomt@ed amd hseshith provide a

contact portion; wherein: said pusher unit conprises

TCPahapPUsheg Q@gﬁra@uﬁuéﬁﬁébigr@%k@ffé@ﬁively reducing a
supporting/conveying the carrier tape on the forner

-age . Si ngd/ o S | de f said pusher
R s S s A L
%a e on the forner stage side and/or |atter stage
pus ?geSPSPC &d-pusher sprocket, and is configured to
press said carrier tape against said contact portion
by Aol het tasedd ctomamreoni omwrdeoramrsaidks a TCP
gui de nmenber is attached to a frane for supporting
hansaidgpupberasps ockeible b ed@idtinglitsRlaceddta@sively on

direction of reducing a tension applied to the
a plurality of TCP by supporting and pressing a carrier tape,
which is a tape with a plurality of TCP formed thereon, by a
pusher unit against a contact portion electrically connected to
a test head to bring external terminals of the TCP contact with
sald contact portion; wherein: said pusher unit comprises a
pusher body, a pusher sprocket for supporting/conveying the
carrier tape on the former stage side and/or latter stage side
of said pusher bedy, and a guide member for guiding the
carrier tape on the former stage side and/or latter stage side
of said pusher sprocket, and is configured to press said
carrier tape against said contact portion by moving to said
contact portion side; and said guide member is attached to a
frame for supporting said pusher sprocket to be able to

displace in a direction of reducing a tension applied to the

carrier tape.



carrier tape. 4 |In the TCP handling apparatus

according to the exanpl e enbodi nents of the

i nvention, the guide nmenber noves to the contact

portion side together with the pusher sprockets and

is able to displace in the dirgction of reducing a

tension applied to the carrier tape, so that a

di spl acenent anount of the guide nenber can be

reduced conparing with that in the case of providing

t helyuiitfe ﬁ%ﬂn#l&% FEIRA G- Hh & CReE Hawdtonghe example

appar atus, consequently, a tension applied to the
embediments tapethe ambmntefdectihe|guideducaded matvlke to the

exanpl e enbodi nents, preferably, the guide nenber is
con@ddBched tén tdeid radie s 1t deplRt A ARFcrkets and is

moving direction of the frane. |In exanple

abl@mp@dth Sce iltn 'ﬁl@%ﬁ:@gﬁb&p%f E}:et nenin Ofa {%%gllsii%gl applied

to the carrier tape caused by a nove

usher sprockets can be reduced effectively by the )
£0 i e Hhber Ak SR ACTRG 1 THeP MpsIente AINEG Pén Lo quide

the pusher sprockets. In the exanpl e enbodi nents,
mempipfeRratey , rediecefli dennreier Wit dihedchied the chee of

frame via an el astic body (invention 3). In exanple
proweiiod nent syuidee rghilter enebein die thef freet hwelY ing

di spl aced by an elastic body to the direction of
appd €AUSd NG=dhdLN&N APR] 10 1P applied to the carrier tape
can be effectively reduced.

In the example embodiments, preferably, the guide member
is attached to the frame so as to displace along a moving
direction of the frame.

In example embodiments, it is possible that a tension
applied to the carrier tape caused by a movement of the pusher
sprockets can be reduced effectively by the guide member
displacing in the opposite direction of the pusher sprockets.

In the example embodiments, preferably, the guide member
is attached to the frame via an elastic body (invention 3).

In example embodiments, the guide member can be

effectively displaced by an elastic body to the direction of

reducing a tension applied to



the carrier tape. Al so, vibration and inpact arising
when the guide nenber displaces can be reduced, and
a transfer of the wvibration and inpact to the
carrier tape can be suppresseds In the exanple
enbodi nents, the guide nenber conprises a sprocket.

thel Baexagpl eapsholl BNt $ibBf{beTARMN ifo X D MEMJd Qrhen the
the carrier tape by rotation of the sprockets, and a

. hens| a j ryi pe.can he adjuste
R e e R i S F
.. Show ng a TCP testing apparatus using a TCP handl er
vibEREorhi At P BACernbodt Rente B e het g sEt g EmyaRred.
FIG 2 is a front view of a pusher unit in the TCP
han@ih ethe aexorell e getioodireesiame Brbhadiitentmenfled Rnipxrises a
a front view of a tension guide in the TCP handl er
spracketding to the sane enbodinent. FIG 4 is a view
fromthe side of the tension guide in the TCP

hanfjﬁe%xé’r%}?é dén%&ﬁn%x@@s?%ﬁ@ﬂ%ﬁ@ ndd @iv2d %o the
an explanatory view showi ng an ‘operation of the
tensign ide inthe T andl er according, to the
carEifE CERBOMY nEAtS " FPG 6 | SRR Bl artbry SATEOR
showi ng an operation of the tension guide in the TCP
aPPhand| Bp Hleeorali higeX otakre can be adjusted.

BRIEF DESCRIPTION OF DRAWINGS
FIG. 1 is a front view showing a TCP testing apparatus using a
TCP handler according tc an embodiment of the present
invention.
FIG. 2 is a front view of a pusher unit in the TCP handler
according to the same emﬁodiment.
FIG. 3 is a front view of a tension guide in the TCP handler
according to the same embodiment.
FIG. 4 is a view from the side of the tension guide in the TCP
handler according to the same embodiment.
FIG. 5 is an explanatecry view showing an operation of the
tension guide in the TCP handler according to the same

embodiment.



same enbodi nent. 5 BEST MODE FOR CARRYI NG OQUT THE

I NVENTI ON Bel ow, an enbodi nent of the present
invention will be explained badsed on the draw ngs. A
TCP testing apparatus using a TCP handl er according
to an enbodi ment of the present inventionis 10
shown i nsiidG 6l.isThe ER1esiddg BRY atlsihy gn,gperation
conprises a not shown tester body, a tezt head 1 TP

el rdvcal - . t. I body, an
haﬁ%%é#ﬁ%;%%Fﬁggpgg%ggaf%%qgg%gkgﬁggﬁmgﬁ¥yf§cfﬁ§af@Pto the.
handl er 2. is for giving tests successively on a

pl GFEIS RS HE5 For med on a carrier tape 5. In the

present enbodinment, it is assunmed that TCP is tested

one by one for sinplifying the explanation. Note

that the present invention is not limted to this

5and a pl ur aki:$y RODBfFACRCARREIGEMTN THe SevimtIoNn
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direction and/or parallel direction on the carrier

tape 5 mpy1bg,t ast edpaliAchk By tEQegIQBegi’”%%n%ihﬁ will
provided with a feeding reel 21 and w ndi ng ree

22 1 ler tape 5 is wound in the
fobg ReeTdEARHTEhGRY B8 EhE abaREnds: i on fod From

the feeding reel 21, subjected to a test, and 7
r ewound %r%ﬁﬁdt?ﬁElﬁﬁnaPH@IFEﬁP yping 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 connécted to the
tester body, and a TCP handler 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
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.

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



Bet ween the feeding reel 21 and the w nding reel 22,
three spacer rolls 23a, 23b and 23c are provided for
feeding a protective tape 51 peeled fromthe carrier
tape 5 5 fromthe feeding reel 21 to the winding ree
22. Each of the spacer rolls 23a, 23b and 23c can

nmoveswpuradich S 190 asiridi e aklie 420 adj ust tension
of the protective tape 51. Below the feeding ree

21, a ta@eetgalé.éiile %%a’fe%uﬂbi%g;gc%@ln%ll ia'Hof trh%I lw%rn%_l%gq, reel 22,

an inner sub sprocket 25 an 1nnér guidero

25 e praovided. .The carri tape .. 5 fed fromthe

f egcﬁege RNl “fosﬁg%izéé:"d k%efrbc &Y fp& aFG Beoyagleds for

be conveyed to the pusher unit 3 through the feeding

li %9619 & Papteqtive tams $Hor delede R Sroandhes cammerer tape
guide roller 25c. Al so, below the winding reel 22, a
5t ape fquinde h24feedd g mebierig 2110 mict the! Wehd2bly, rani1ouber rach
sub sprocket 25e and an outer guide roller 25d are

provi ded. spheecscanicies bape 2Spakber ohei ng .t asted i.s

gui ded by the tape guide 24b and 20 runs Fhroughuphgnd down
outsgr sgui-dej oLl e d,qthe.outer .sub __sptocket  25¢e.

and the win ing I%n?? Fgﬁ gF g%ﬁsgénbgf Eéﬁoﬁﬁat8§%lve tape
thglmﬁnding reel 22. Between the inner guide roller

25¢7and the outer guide roller 25d, a pusher unit 3

is provided. A first 25 canera 6a is provided to the

former sBafevstde {eedingideel 21, a tape guide 24a, a

10 feeding limit roller 25a, an inner sub sprocket 25b and

an inner guide roller 25c are provided. The carrier tape
5> fed from the feeding reel 21 is guided by the tape
guide 24a to be conveyed to the pusher unit 3 through the

feeding limit roller 25a, inner sub sprocket 25b and

15  inner guide roller 25c.

20

- 25

Also, below the winding reel 22, a tape gulde 24b,
a winding limit roller 25f, an outer sub .sprocket 25e and
an outer guide roller 25d are provided. The carrier ﬁapé
5 after being tested is guided by the tape guide 24b and
runs through the outer guide roller 25d, the outer sub
sprocket 25e and the winding limit roller 25f to be
rewound by the winding reel 22.

Between the inner guide roller 25c¢ and the outer
guide roller 25d, a pusher unit 3 is provided. A first

camera 6a is provided to the former stage side (left side



5f orofdetrey musiheg amiexisst enee,0betGReaN chie
tape 5 and positions and nunber of holes
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in FIG 1) of the pusher unit 3, a second canera

6b is provided bel ow the pusher unit 3 (inside of a
| ater explained probe card stage 7), and a third
canera 6¢ is provided on the latter stage side
(right side in FIG 1) 5 of the pusher unit 3. Al so,

bet weepr ¢ hel)pl&]e{hé”ﬂﬁsk?éla%ig rB‘a,, tz%isre%o%%a%egrgaa & is

mar k punch 26a and a reject punch

Th Kk ch 26a.is for. form, one or. a plurality
of e%%?‘;e%deg#%perqeodqe?t el}%pﬁgaleproﬁrﬁntg s gfsgde gt a later

b are provi

correspondi ng TCP, and the reject punch 26b is for
purfcHI R A B ohep Geterihassd Yo Bacdier ddtiinde domesd 6¢ is
on the test result. The caneras 6a, 6b and 6c¢c are
comiestisted @wra thet lagtioun sitrage spdecgsdighg deviecen FIG. 1)
The first canera 6a and 15 the third canmera 26¢ are

c@hkhelinit 3 and
o be

forimd iy Lhe ik RUNCH 763+ ThacReoRNd GaleLa 200 oo,

is for obtaining information o

posi t1 ona

TCP on_t carrier tape 5 with respect 20 to

OfZ%%ear oV, Hed ;
pr 668s 2N §§°VEiE%econd canera 6b in the present

enbodi nent is capabl e of obtaining positiona

devi at i oRlei ARBEnARRER 3faaipl fpul foymbhgobhects &n
its scope. The second canera 6b is nounted on a
capeénaadtidageof holes at predetermined positions of a

corresponding TCP, and the reject punch 26b is for
punching out a TCP determined tQ be defective based on
the test result.

The cameras 6a, 6b and 6c are connected to a not
shown image processing device. The first camera 6a and
the third camera 26c are for determining an existence of
TCP on the carrier tape 5 and positions and number of
holes to be formed by the mark punch 26a. The second
camera 26b ié for obtaining information on positional
déviation 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 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



61 and novable in the I ongitudinal and transversal 25
directions on the plan view (the X-axis and Y-axis 9
directions) and vertical directfon (Z-axis direction)
by an actuator provided to the canera stage 61. As
shown in FIG 1 and FIG 2, a servo notor 31 capable

of dotattngntheahal veselem 32 Fscaldac i
bracket 361 to a body portionlofcthe T ‘q%an%'égr%%tlon) by

and;t h t bal | s ew
seranegc Y ‘2‘?%.?9 A BRE LN i s i
not i on gul s%? In the ébaXIS di rection.

result of %Ir? Y I Wer Vo 2ibtolG 32 tahe%pﬁ}éché@tor 31
body portion 33 is novable in the 10 vertica

di regtihe (A axvsrditeciiomaby peiew Jidedtbychde via a
i near notion guides 37. Al so, the pusher body

Sporttiarked3 3 tde fsaie dpusher 47 amm) B ofadd@r 2, and
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pusher unit 3 are connected by a not shomm

| ntifagid Memechanise and.3 ken-o he dtké %crewed

portlon 33 noves up and down as 15 exp alne

he pusher S ves nd down taq eth
theremnt ﬁgq¥%E ?%ﬁ%?gégg‘ﬁﬁﬁtlon 69%ﬁﬁ3ﬂﬁ£ﬁ%9‘guldes 37

bog%ﬁﬁ:rthp suction _plate 34 capabl e of
U %%&l&]e@l%e%alar iEE U Epe@ 5 dgyiving the servo
suctlonlgg_the air is provided. 20 On the forner
st #§&cgi dd - ( Itdfet psistieri woRlyGpol)tioh 3Bhdspushablkody the
portion 33 in the pusher frame 36, a
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 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 end portion of the pusher body portion
33, a suction plate 34 capable of picking up and holding
the carrier tape 5 by suctioning the air is provided.
On the 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. Hereinafter, the

tension sprocket 35a and the main sprocket 35b are also



tensi on sprocket 35a is provided, and a main sprocket
35b is provided on the latter stage side (right side
in FIG 1) of the pusher bodyiportion 33.

Herei nafter, the 25 tension sprocket 35a and the main
sprocket 35b are also 10 collectively referred to as

pusher espriaeket ¥ @l t35hs Phenedi RpsRiRekat 333D and 35p.
is driven by a stepping notor, etc. to convey the

carrier tTape R, and Lhetension .qcket _35a rotat.es
in the reverselgi%ggtioﬁ OP%thS5%?B%%§n%Yd%r5&%&@%“9 motor,
of e carrier ta 5 to give,a predeterm ned )
teﬁ%?ﬁn%fbc¥ﬁ%m%h&$FeFaf ET5'5RE PrpfBFedhe tension

posi tional accuracy of the carrier tape 5. The pusher
uni*PreCKE Lo rRe 1B LES AnndhesheRRT SpudhercstageofThbe
pusher stage is connected to a servo 10 notor via a

5pl ghabiing df risafticscoéwshei bhusteat tapet bereofjive a
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omtted). The pusher unit 3 can be noved in the

hopirzaetakmiheactianibXYtBl ane dhre¢ti-opiang éﬁaaﬁﬁgroves
around a vertical axis (around Z-axis) by driving t

SepR¥e; LAY e.pus upnit, 3_and above the
¢ ot ﬁggdﬁ%é,%éggg?gﬁéggaFﬁgs E519T| 53A8a i th a
probe card 8 is robe card stage 7 is

Froviﬁg?.,The

connect ed'¢ PARBF VL ot of S VFAREPTA a9 1§ BFL barewn
screws (illustration thereof is onmtted). The probe
caPdsiBe R apt dge noVhd Pusher stage is connected to a servo

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
around a vertical axis (around Z-axis) by driving the
servo motor,

Below the pusher unit 3 and above the test head 10,
a probe card stage 7 loaded with a probe card 8 is
provided. The probe card stage 7 is connected to a servo
motor via a plurality of ball screws (illustration
thereof is omitted). The probe card 8 can be moved in the
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 plurality of
probes 81 is detachably attached to a card ring of the

probe card stage 7 by pins (illustration thereof is



20 horizontal direction (the XY-plane direction) and
rotated around the vertical axis (around the Z-axis)

by driving the servo notor. The probe card 8

provided with a plurality of probes 81 is detachably
attached to a card ring of the 25 probe card stage 7

by i il | ty t [ 1.1 tged).. te

t ha(it%LA)’Ee}CZtc:ér1d )of qﬁ}%@pﬂr}g{}es&gﬁﬂegf t eel %rrc?b(i:!egst 08§1r f8 N|%se probe

el ectrical.l onnected to the tester b via the ,
CesTithal ‘1 ST CEbMY R BH 10 i teed pody via
bel ow t he probe card 8 and inside of the probe card

st aﬁba‘- g hepd Wl Tdhe siomg sgperat ¢ 1Ls pesitioned

carrier tape 5 is conveyed so as to pass through
undeErlavhéhpustrebainiard,8 aand itlseé deusifert heniptr oBepicelsl stage
up by suction and supports the carrier tape 5 to

5press the sanme against the probe 10 card 8 on the
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test head 10. Then, TCP on the carrier tape 5
contactsw t p 1 robe,card_8, .a
t est siéﬁgFHFs%ggpﬁgggipg ?ﬁéa%ggFBa%d gﬁFe§855§8r tape 5
siqga% r%ad fron1th§ TCP is sent to the tester body )
t hrsuGRCRECHeSP edd PISSALPEOMEEUPTISFethEr RESOET unit 3,
and functions, etc. of 15 the TCP are tested. Such a
t esfdj §heoRBEEEEd UBA taBl PTCRSORDt hE euckiien andpeubports
successively as a result that the carrier tape 5

the carrier tape 5 to press the same against the probe

card 8 on the test head 10. Then, TCP én 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.

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 2éa or the reject punch 26b is driven.

[Tension Guide]

FIG. 2 is a front view of a pusher unit and a
tension guide of the TCP handler shown in FIG. 1. FIG. 3
and FIG. 4 are a front view (FIG. 3) and a view from the
side (FIG. 4) of the tension guide shown in FIG. 2. FIG.

5 and FIG. 6 are explanatory views showing an operation



I's conveyed. Then, based on the test results, the
mark punch 26a or the reject punch 26b is driven. 20
[ Tension Quide] FIG 2 is a frddt view of a pusher
unit and a tension guide of the TCP handl er shown in
FIG 1. FIG 3 and FIG 4 are a front view (FIG 3)
andof vhewdrnoint henidd dehdd Gn H1f A herd engi oy, (4)
gui de shown in FIG 2. FIG 25 5 and FIG 6 are
expdahad of | QWS SHOVM Lpgrat] th

pé Ystd qgléarbz IrZ]Ea Il%‘r‘t é{ZI?Cg{eS Sdﬁ)a\rvxesward,

t ensi on gui de shown in FIG

a e,.bef gre the pusher .unit nmoves downward, and
(b;érg%og/@ aS%sCi%qa & e‘?\?cee tWeerEUSttsﬂ?r A3 Wohkes moves
do

ward and the carrier tape 5 is pressed agai nst

h&Ovg! EnCartdies Cant tafe tRER Baddl @rezsachaegpasiser the
frame 36 is provided to be able to nove in the

Svermticdhs cdindedt.i on (Z- axis direction) by working
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han

e
i, . h her f 6 of
5 AL Brk PaRaPanvatkaBE aomnacubwiES bue Pusher body

teg%ion gui de 4a_is provided on the forner stage side

together with the pusher body 33, consequently, the

pusher sproeket $cP5azanade35b, 10nat bashed o hhess ;s
pusher frame 36 can nove in the vertical direction

st [ er. i itted) .. Al sq, . i.n the, TCP, .
s o0 theusat, L8 AL o) 1 SRrsiBellSilPrion -
t he pusher unit

consequently, the pusher sprockets 35a and 35b
attached to the pusher frame 36 can move in the verticai
direcfion (illustration thereof is omitted).

Also, in the TCP handler 2, a pair of tension
guides 4a and 4b are provided to the pusher frame 36 of
the pusher unit 3. As for the tension guides 4a and 4b,
one tension guide 4a is provided on the former stage side
of the pusher sprocket 35a and the other tension guide 4b
is provided on the latter stage side of the pusher
sprocket 35b with respect to the conveying direction of
the carrier tape 5 (refer to FIG. 1 and FIG. 2). Namely,
the tension guides 4a and 4b are positioned respectively
to an inlet and an outlet {on the right and left of the
pusher frame 36 when seen from the front) for the carrier
tape 5 of the pusher unit 3. The tension guides 4a and 4b
have a function of adjusting a tension applied to the

carrier tape 5 caused by a movement of the pusher unit 3



of the pusher sprocket 35a and the other tension

guide 4b is provided on the latter stage side of the
pusher sprocket 35b with respéd8t to the conveying
direction of the carrier tape 5 (refer to FIG 1 and

FIG 2). Nanely, 20 the tension guides 4a and 4b are

posby | it e spactdamel fer @ 3 Al NG AROUH Llhut1et of
(on the right and left of the pusher frame 36 when

seethd ramdie fif;qnty for the carrier tape 5 of the
pu?ﬂér%ﬁﬁtég. f%e tensi on gui des 4a and 4b have a

function_f adjusting a tension applied to the 25
carrier P%ﬁ%%én§§ﬁ§é%u6§&h mVERERT OSf 3t AEpEsFerocket 41,
unit 3 13 by guiding the carrier tape 5 at the inlet
and® GRATE D121t e TPustieand 1433, aThecredsbesegdiddend! an
conpri ses a guide sprocket 41, a bearing 42, a first
Sbaged 43,1 ca boelyodd basdedd tandIan 35aekagicc kody 4% guide
(refer to FIG 3 and FIG 4). The gU|de_sproc;et 41
i s sponpesed 40f ig gedibosarablre 20ee@NkaYERIe Lhe convevin
carrier tape 5 andegﬁpported byhfhe begrlgg 42bto pey 19
ablket o raotate e cbeari LS .provided to be _
Dot Rk R el b el DOk B ROy F g bER R gatps to be
royided to 10, be le to slide_snoothly in the -
SeP ﬁgagodfpééFFon%FZ-bﬁ??%naiﬁ@cﬂ?oﬁ?oﬂﬂﬂﬁ§r§§pb§tflxed on
to the second base 44. The second base 44 is
pr 5VPdédred besei 4éd endt hbeplshet bésamd336s Puevided to
the configuration, the tension guide 4

10 be able to slide smoothly in the vertical direction (Z~

axis direction) with respect to the second base 44. The
second base 44 is provided to be fixed to the pusher
frame 36. Due to the configuration, the tension guide 4

is capable of sliding smoothly in the vertical direction

15 with respect to the pusher frame 36.

20

25

Also, the elastic body 45 in the present embodiment
is a coil spring, wherein the upper end thereof is fixed
to a wall portion of the pusher frame 36 by a fixing
bracket 451 and the lower end is fixed to the first base
43. Due to the configuration, the tension guide 4 is
provided by being hung from the wall surface of the
pusher frame 36 via the elastic body 45.

Note that the sliding mechanism between the first
base 43 and the second base 44 is, for example, composed

of an engagement piece 431 provided to the first base 43



is capable of sliding snmoothly in the vertica
direction 15 with respect to the pusher frane 36.

Al so, the elastic body 45 in the present enbodi nent
is a coil spring, wherein the upper end thereof is
fixed to a wall portion of the pusher frame 36 by a

fixd eﬁggtqﬂgj ﬁgp' f'ﬁq% the, .

f: ?éé{l@b%:g; 20 43. Due toéﬁeéiégl\cl)\%llg ra#ﬁéor}},ft eéatolh d ection
Lon gui 4 i ided b [ ng..fromthe

wel SR iR e Rt er 11 e S B rS Bibie the

body. 45. Note that the sliding mechani sm between the

fi r’éétrstba%@aﬂ?% e e dold Paddufiirgt fmse 43 engaging
exanpl e, conposed 25 of an engagenent piece 431

pr oviided-1teo artgm damegtt bpse w8 44 eind hen sengageneite 44
groove 441 along the vertical direction provided to

5t he(rsefeond dases 44,) anth&onfdgw ad vt k@ atf ithd engagement
engagenent piece 431 of the firs; base 43 enggglng .

W t e t e 1 c as

5 Brrer To prarey) ekt i Rlozeife a3 1) ene
en e t i.ece_431 slides jnside the engagenent
gr%%%ésr{ﬂ)f,se{o 15" Satiee" s e QP ¥ Hip FRRBCESWYO the
with respect to the second base 44. Note that the

sl SGCRGImPeRsnitém betredhatt haef isdddibasmesBaandm hetween
second base 44 is not limted 10 to the above
cofthegdiaticobaand 4apnbe theeekyosel pated44f E@Mot 1imited
wel | - known sl i ding nechanisnms within the know edge

10 to the above configuration and may be freely selected

from well-known sliding mechanisms within the knowledge
of the people skilled in the art.
- Also, in the TCP handler 2, a pair of height

regulation guides 27a and 27b are provided to the body of

15 the TCP handler 2. As for the height regulation guides

27a and 27b, with respect to the conveying direction of
the carrier tape 5, one height regulation guide 27a is
provided to the former stage side of the tension guide 4a

and the other height regulation guide 27b is provided to

20 the latter stage side of the tension guide 4b (refer to

25

FIG. 1 and FIG. 2). The height regulation guides 27a and
27b have a function of regulating the carrier tape 5 to
be a predetermined height on the former stage side and
the latter stage side of the pusher unit 3.

[Operation}



of the people skilled in the art. Also, in the TCP

handl er 2, a pair of height regulation guides 27a

and 27b are provided to the bogy of 15 the TCP

handl er 2. As for the height regul ation gui des 27a

and 27b, with respect to the conveying direction of

the carriser Qne . hei ght egulatLon ui de

is prOV| Eﬁ C% B o%%er %fa&é s 5I8Frtﬂgp?eﬁsﬁénput on

gU| 4a and t he ot her _hei ght ul ation guide 27b
\H"@é“&frt FPICHRE S FOorePnst é%ég? érgethe gHéde sprocket

tenS|on guide 4b (refer to FIG 1 and FIG 2). The

heidghtofr adl deinend oguicdesiez7daantd 2P Ravehasf unokiothe

of regulating the carrier tape 5to be a

pr egeider miphed keei aht ofn thike thasren §b@aessi4geaaad 4b

the latter stage side of the pusher unit 3.

5[Cﬁ%b%5&%%]t%% cggrﬁgg g%g h@”%&% %he Swgﬁrfégg Slge
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t ape iI's put on the pu r sproc a and
e 5, PioRiate ot neihension gulges e nd

tensi on guides_4a and 4b 5 sugports the carrier tape

5 Fibh ekecraaer trarénailgecfaCPace on the probes 81

side in a conveyed state and forned w th externa

term nal 3t oth@CPime Abft hesting, othé estisingr $bheopksher35a

sprockets 35a and 35b support the carrier tape 5

fromit BebUBBLHotBCEhe carrier tape 5 from the upper face
side, and the pusher body 33 picks up the carrier tape 5
by suction. In this state, the pusher frame 36 (pusher
unit 3) moves downward (Z-axis direction) to press the
TCP on the carrier tape 5 against the probe card 8, so
that external terminals of the TCP contact with the
probes 81. Then, a test signal is applied to the TCP and
performance and functions, etc. of the TCP are tested
(refer to FIG. 5).

Here, when the pusher frame 36 moves downward, a
tension is applied to the carrier tape 5 supported by the
pusher sprockets 35a and 35b moving downward with the
pusher frame 36 and the height regulation guides 27a and
27b fixed to the body of the TCP handler 2. The tension
guides 4a and 4b (guide sprocket 41) moves downward with

the pusher frame 36, however, the guide sprocket 41 hung

from the pusher frame 36 via the elastic body 45 slides



10 side, and the pusher body 33 picks up the carrier

tape 5 by suction. In this state, the pusher frane 36
(pusher unit 3) noves downwar 8 (Z-axis direction) to
press the TCP on the carrier tape 5 against the

probe card 8, so that external termi nals of the TCP
conipaciravdtift b ke shacpr eBesndlputhen, raahestesi @hAkehBent 1y,
applied to the TCP and performance and functions,

et g t: S - G .5), re

e e s AP PP Ee 36 U8 dBtntaPd, Tal  BRATGRC: At
is,applied to ,the carrier tape 5 supported by the 20
pu%ﬁéf §6P8¢k§%§ §8495n5P386 ﬁﬁvﬂigsgbﬁﬁﬁapﬁ WwEAtLReg, so
pusher frame 36 and the height regul ation gui des 27a
andhad7bhergedst pot heabody eivine ToPchapdl ke ZheTherrier
tensi on guides 4a and 4b (gui de sprocket 41) noves

odowmward.with the pusher frame 36, however, the
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gui de sprocket 41 hung 25 fromthe pusher franme 36

via the &l @stpTa B8N A58 hEESC A6t hAIPYRL G Wl hcket 41 as
respect to the pusher frane 36, consequently, a

t j [ t ' .5 ] d d. At.
| o000, 2P0l £ 0, DERSELET L8RS gl PO e hung
SO .%hat herﬁ Is no fear of giving friction to the
caltier

5%% 28enAN i AP Atentht LadotRte ob L tHe ety the

sprocket 41 as above fromthe original position is

snell}eg onpakehgll to the body of the TCP handler 2, so
that a tension applied to the carrier tape 5 can be
effectively reduced. As a result, conveying mistakes due
to dropping of the tape from the tension guide 4a and 4b
and damages on the TCP on the carrier tape 5 caused by an
excessive tension applied to the carrier tape 5 can be
prevented.

Note that the elastic body 45 of the tension guides
4a and 4b reduces vibration and impact arising when the
tension guides 4a and 4b displace with respect to the
pusher frame 36, and a transfer of the vibration and
impact to the carrier tape 5 is suppressed.

[Modification Example]

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
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with a displacenent anmobunt in the case of attaching

the guide sprocket 41 to the body of the TCP handl er

2, so 10 that a tension applied’to the carrier tape 5

can be effectively reduced. As a result, conveying

m st akes due to dropping of the tape fromthe

t engioindpiiadd 4ke sinoh 4l dighicaddrmmge aran g vECR Nz

the carrier tape 5 caused by an excessive tension
appldiethdiod e GHd HRICHARR 1S CPp D1 RN %\J‘:%%te%‘% _uwentlon.
Note that the elastic body 45 of 'the tension guid

4a and 4 e i br.ati t in
the ten?f. EnCHShRIY, 45%31% %%grfsgﬁg%eh%ﬁeﬁerggpeiﬂ
usher frane , and a_transfer of

t he
V|B¥?&S i §id 5o |%ﬁgégetﬁpFﬁékﬁgrﬂﬁérlﬁaBé°§1ﬁ§d to the
suppressed [ Modi fication Exanple] The enbodi nents
5 ex plUEREd fapeve 34 ¢igescrilied ngo mechenlisratidl (refer to FIG.
under standi ng of the present invention and is not to
| i B mnch&Ipredéent Supwnent confiAceardonghy, p28ferable in
respective el enents disclosed in the above

e”@@@hﬁeﬁﬁssﬁzothﬁﬁbuged@%%lggéhgﬁtngg'EhEaEEHQ?oﬂnguide 4

equi val ents belonging to the technical scope o
bove

pr t ntion roex
haﬁgﬁgrrﬁggg 5 e e%ggo gﬁl e%ﬁaT8U|g @BW%XEﬁt hi§ present
,EFOVIded to the 5 pusher frame 36 via a sliding
gﬁpghpz4is(pgpeﬂlpétpﬂc$o that, and the tension guide 4

may be provided to the pusher frame by other displaceable
configuration. Also, the tension guide 4 is not provided
only in one direction (sliding direction) on the pusher
frame 36 but may be provided to be displaceable in any
plane direction. These displaceable configurations may be
freely selected within the knowledge of people skilled in
the art. |
Also, in the above TCP handler 2, the tension guide
4 (quide sprocket 41) is provided to the pusher frame 36
via the elastic body 45 (refer to FIG. 3 and FIG. 4y .
Specifically, as a result that the elastic body 45 is
provided between the pusher frame 36 aﬁd the first base
43, the tension guide 4 is held on the pusher frame 36.
However, the present invention is not limited to this and,
for example, the elastic body 45 may be arranged inside

the engagement groove 441 of the second base to be one



3 and FIG 4). Such a configuration is preferable in
terns of snoothing a displacenent of the tension
guide 4 with respect to the pusher frane 36.

However, the present invention is not limted to
that, and the tension guide 4 10 may be provided to
thespushel o rane ﬂylcpltrfbermégh%ml%‘i‘?salblﬁ fud 431 of the

conflguratlon Al 'so, the tension gu

d |y one. directi I|d|n di rection
Q%%wrgglp%% ldef ramer}X 36 put” Ur-ila%y k(} I 0\?1 F@Vﬁélt)age that
dIS | aceable in an pl ane direction. These
[ S cdedbt %PQxﬁﬁ%%%Jﬂaﬁ¥¥ﬁ1 QHﬁﬁQ%EQE9PﬁF€eI@i§ehe¢ﬁeﬁ
within the know edge of people skilled in the art.
Al sdadtiia hedabdve TECRdtaddingrte?] the terddi eprguigdend may
4 (guide sprocket 41) is provided to the pusher frane

536 bevicontigheser] agt iaC rhethe rdhctriebrt othke «3adkd Fhember,

10
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4). 20 Specifically, as a result that the elastic

bo M. e her, f.r .

U irat Base s e L ener on 5T Be R T 6 ReFl oy Brautic

the sther frane 36. However, the present invention
otC1|n1t§b to this and, for exanpl e, the elastic

body 45 may be arranged |nS|de 25 the engagenent

groove 441 of the second base to be one 18 body with

the sliding mechani sms 441 and 431 of the tension

guide 4. As a resulINDUSERERL SARN.BONRIHRBEGE that the

tensi on guide 4 can be made conpact. Al so, the

As explained above, according to the TCP handling
apparatus of the present invention, a tension applied to
the carrier tape caused by a movement of the pusher
sprocket can be effectively reduced, so that tests can be

conducted without damaging TCP on the carrier tape.



elastic body 45 is not Iimted to a coil spring and
may 5 be conposed of a rubber nenber or other elastic
menber, an air cylinder or othér pneumatic devices
and hydraulic device, etc. | NDUSTRI AL APPLI CABI LI TY
10 As expl ai ned above, according to the TCP handling
apparatus of the present invepihk@a, a tension applied
to the carrier tape caused by a novenent of the
pusher sprocket can be effectively reduced, so that
tests can be conducted w thout damaging TCP on the
carrier tape. 15 19 CLAILMS 1. A TCP handlin

appar at ust capablt &5 NaRsHdnG: PRgredts %@@é&@l wél y
on a plurality of TCP by 5 supporting and pressing a
cargdrestugtapyy Wit lch Sw-eesspe yi tdn & ploeliityy off TCP by
fornmed thereon, by a pusher unit against a contact

5porsuipgro e ieet rdrehlde eonneet edirtrd e tgsd, headd ds a tape
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bring external termnals of the TCP contact wth

said t3on Aty ROMd\OR s Wer &y 10 said l;':{ﬂ)%{ glr“E)iutsh-er unit

conpri ses a pusher body, a pusher sproc

Ling/ ' the . ' t the f
St B8 210G 5 A O e SR a6 508 6f e BhER co 3

body, and a %gide,nenber for guiding the carrier tape
ontest head To bring external terminals of the TCP contact

with said contact portion; wherein:

said pusher unit comprises a pusher body, a pusher
sprocket for supporting/conveying the carrier tape on the
former stage side and/or latter stage side of said pusher
body, and a guide member for guiding the carrier tape on
the former stage side and/or latter stage side of said
pusher sprocket, and is configured to press said carrier
tape against said contact portion by moving to said
contact portion side; and

said guide member is attached to a frame for
supporting said pusher sprqcket to be able to displace in
a direction of reducing a tension applied to the carrier
tape.

2. The TCP handling apparatus as set forth in
claim 1, wherein said guide member is attached to said
frame so as to displace along a moving direction of said

frame.



the former stage side and/or latter stage side of

said 15 pusher sprocket, and is configured to press

said carrier tape against sai# contact portion by

noving to said contact portion side; and said guide

menber is attached to a frame for supporting said

pusher sprockeTheoTh® abhdlfiogdagphageusnas28e8 forth in

direction of reducing a tension applied to the

cardlizgkn 1t ape2,2whEheihiCBahanghing ARRBEAt ¥S 8s8+88hed to

forth in claim1, wherein said guide nenber is

at t.ache sai. r a di spl ace along a

rm%ua‘j‘%g[ gFtF}g‘S’t ?’Jé(r‘ji' o' AR5t 9528p0Y 0 0073, The TCP

handl i ng apparaﬁus as set iorth inclaiml or 2, )

wherein 8aid ghl'8eThEnBerdiLng: PRRAHEATED 28aPatffaneh in

via an elastic body. 4. The TCP handl i ng apparatus as
SsefPVoPRR PA cBadAy dnécoB.ckabnsin seid, gwhdeempmber

said gui de nmenber conprises a sprocket. ABSTRACT A

TCBohpnilkes 2 eapabketof conducting tests

successively on a plurality of TCP by supporting and

pressing a carrier tape 5 which is a tape with a
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plurality of TCP fornmed thereon, by a pusher unit 3
agai nst a probe card 8 electrically connected to a
test head to bring external téfninal's of the TCP
contact with probes 81: wherein the pusher unit 3
conprises a pusher body 33, pusher sprockets 35a and
35b for supporting/conveying the carrier tape 5 on
the former stage side and/or latter stage side of
the pusher body 33, and tenmsgoragui des 4a and 4b for
guiding the carrier tape 5 on the forner stage side
and/or |atter stage side of the pusher sprockets 35a
and 35b, and is configured to press the Cﬁrrierbtape
5 agai ns ro car,d 8 b nmovi ng to the probe
carg 8 s%dgggaﬁgnt ?Iign§ﬁgﬁ%éﬁiSéscgﬂgugﬁ&nﬂbtﬁﬁés
attached to a pusher frame 36 for supgorting t he
pusH&ieSprderet $73%5a Padndadskyt 6ThdCEbbe soPPsItday and

upward and downward via an el astic body 45.
pressing a carrier tape 5, which is a tape with a

plurality of TCP formed thereon, by a pusher unit 3
against a probe card 8 electrically connected to a test
head to bring external terminals of the TCP contact with
probes B8l: wherein the pusher unit 3 comprises a pusher
body 33, pusher sprockets 35a and 35b for

supporting/conveying the carrier tape 5 on the former

stage side and/or latter stage side of the pusher body 33,

and tension guides 4a and 4b for guiding the carrier tape

5> on the former stage side and/or latter stage side of
the pusher sprockets 35a and 35b, and is configured to
press the carrier tape 5 against the probe card 8 by

moving to the probe card 8 side; and the tension guides

4a and 4b are attached tc a pusher frame 36 for

supporting the pusher sprockets 35a and 35b to be able to

slide upward and downward via an elastic body 45.



