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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 produced by nounting techni ques
of TCP, COF and 10 ot her PABQRIHIEOAUt omat ed 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 necessaTfo@ANE§§ﬁéngpggﬁifﬁ§ance and

functions of finally produced I C devicées and devi ces

in the mddle of the procedure. In the case of a TCP,
a TCP testing apparatus is used. 20 The TCP testing
apparatus generally con%rises a tester body, a test
head and a TCP handl i ng TBE#NEEAL( HEE&Pnafter, al so
referred to as "a TCP handler”). The TCP handl er has

a functi éheoPresadtcinngntéshsreiatesssobvel yoPMandling
plurality of TCP by conveying a carrier 25 tape, which

| s agpbapeukl tiskdclfudeseateARCeph QTapefbhfridr bLoill d
be the sane below) with a p?urality of TCP forne é ) an
_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 de#ices and other
electronic devices, an electronic deviee testing
apparatus is necessary for testing performance and
functions of finally produced IC devices and devices in
the middle of the procedure._ln the case of a TCP, a TCP
testing apparatus is used. |

The TCP testing apparatus generally comprises a
tester body, a test head and a.TCP handling device
(hereinafter, also referred to as Qa TCP handlerﬁ). The
TCP handler has a.function of conducting tests
successively on a plurality of TCP by conveying a carrier |

.tape,.whiqh 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 el ectrodes of TCP contact with

the 5 probes. The TCP handl er as above is generally
provided with a pusher body for pressing a carrier

t apé Hgadilnbe phebesmeahdlpusheitspsosketslfoy of TCP formed
supporting the carrier tape on both sides of the
pusherebadypaadstngvenengatheesarsperaddidaperMed or 4
testing TCP, the pusher body and the pusher ‘sprockets
noyecde d Les rt carri.er tape, an
pr gss t ﬁg%@@e%bjtcﬁjéé%g??i %J?Hltg%(%)gee%ggtlg n&tc p?%%%sh%af rg @0d
pr . The fornmer stage side and | atter stage
Siggf%gf%geex %r%%io%L%?EFg§e§é%%i?ﬁ?gﬁﬁ%k@q% with the
provi ded, and a tension of the carrier tape is

b adPtiePee by displ acement of the tension guide. In a
-conventional TCP handler, the tension guide is
provi ded'fteo TG Hrantllear dsodynowshdreigeng radilsplacemerld with
anount of the tension guide has to be |large 20
- acesopulngr tiody VEsH | 518d s SIMUP : -
sprockets ancg] an exlf:essi Ve {%n@sﬁﬁl%ﬁ%ﬁgggltngtt t?gObes
caggd S r conveying m stakes due to
add ludipe o LS oree, %é)oyré:&gﬁ%%ﬁ-@c&é:r&ﬁrsé:% on

dropping of the tape ~from ui
;?%t%n st ih 25 f ! t%re tpallﬁs% e rmlia% d@e a%%ln%%%gr elyq n?go r1[.elr1eC %%?:Sr'i er
10 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
15 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
20 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




DI SCLOSURE OF THE | NVENTI ON The present invention was
made in consideration of the gabove circunstances and
has as-an object thereof to provide a TCP handli ng

apparatus capable of effectively 5 reducing a tension

applied to a carri.gr ause y nt of

pusher sprockets.Digcapggﬁﬁ Eﬁe%ggoggvggﬁigﬁ?

accordin% to the present invention, there is provided

a TCP ha BFiHﬁeSSBEaFQY%§té%%a%F% Bide ohd ueeh e extison of
successively on a 10 plurality of TCP by supporting

an8ipr absivagcarecamstencesaped bhichsi snaohdpet Wikdreof to
plurality of TCP forned thereon, by a pusher unit
agernstida eoWCachap@lin@napphestas CahhYrLONDECLLELOi 1y
test head to bring external termnals of the TCP

5 copbagkingth Eaﬁsﬁeﬂtéﬁﬁngﬁt£8”é &§r¥@§£e¢é?érg%used by a
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pusher unit conprises a pusher body, a pus

spﬁgggﬁén£ogfs§gggé%gggé§%$%$ging the carrier tape on

t he rmer st fatter stage side of the
pusher body, and a gui de nmenber for guiding the

carri er TQpetoRinthes fahames aimpt siatecarting Yaattther
stage side of the 20 pusher sprocket, and is
capfé¢ggmeditvept bes, titeemarid grotiapel agaiasthditeling
contact portion by noving to the contact portion

si alepapehs heagah e OB RS ad S Bld %f&&éﬁsp Ly ¥n a

supporting the pusher sprocket to eto
1;%%?{%1?%%;2?fﬁ@%%ﬁ?%ﬁk@%f%fﬁangﬁﬁqﬁyggéf%%téjégyifgi
“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 the contact portion:
wherein the pusher unit comprises a pusher body, a pusher
sprocket for éupporting/conveying the carrier tapé on the
former stage side and/or latter stage side of the pusher
body, and a guide member for guiding the carrier tape on
the former stage side and/or latter stage side of the
puéhef sprocket, and is configured to press the carrier
tape against the contact portion by moving to the contact
portion side; and the guide member ié attached to a frame
forrsupporting the pusher spﬁocket to be able to displace
in a direction Qf réducing & tension applied to the

carrier tape (invention 1).
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4 In the TCP handling apparatus according to the
above invention (invention 1), the guide nenber noves
to the contact portion side tdgether with the pusher
sprockets and is able to displace in the direction of
5 reducing a tension applied to the carrier tape, so
that a dirsphec&@@ntaadbint abpthetgei decorabes eanthe
reduced conparing with that in the case of providing

t helgwiedd nveeyHien t(@n@ehedynof )t henZCh hapdhiige moves to
apparatus, consequently, a tension applied to t he

cardhellc C be.aff ively reduced. In the

above iﬁ%gﬁgFoﬁngéggngﬁg% ???eé§8¥epégﬁyghetB%SB%Fde

me rJ ttached to_the frame so as to displace

al 0 gogk%E%iﬁS%dFFeég%8n58fdﬁﬁBlFFantn(?h@e@%r@@thw.of

15 According to the above invention (invention .2), it

i s FFHESBPedt haRsaonensPbhedppbi tdet cathtexataper $a@pehat a
caused by a novenent of the pusher sprockets can be

r edigpdacthesti sebynbyof hehguidedoendebe i SPh a6k N diceg
the opposite direction of the pusher sprockets. 20 In

t heoabavengnvenhi oRst (1 AVERL | 00Se %ﬁgﬂregd‘)ji%ir%%etl}% Luide

“preferably, the guide nmenber is atta

Vi RemBBref 3st i 5, body, (i nvent i on %%[.Accordin to the
above invent%onO H%%H?F%n ?h?$ LY dE s can
be effectiveiy disglaced by an el astic

Consequent r @ tension dpplied to the carrier tape can

be effectively reduced.

In the above invention (invention 1), preferably,
the guide member is attached to the frame 50 as to-
displace along a moving direction of the frame (invention
2} .

According to the above invention (invention 2), 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 above inventions (inventions 1 and 2),
preferably, the.guide member is attached to the frame via
an elastic body (invention 3).

According to the above invention (inventionIB), the
‘guide member can be effectively displaced by an elastic

body to the direction of reducing a tension applied to-
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25 body to the direction of reducing a tension applied
to 5 the carrier tape. Also, vibration and inpact
ari sing when the guide nmenber &i spl aces can be

“reduced, and a transfer of the vibration and inpact

to the carrier tape can be suppressed. 5 In the above

| nveimt | omse{énviese O17SE so t 67 i%)pa t iRre T8RN dthe Wide when
menber conprises a sprocket (invention 4). According

to tie AbeKe rdpst | By i vention 4) . frgction i

not given to the carrié% tape{%ﬁlFéggfggﬁegf af% Phiransfer
sproekgts 5304 tensipn applied to the carrier tape

can be adfﬁéte&ﬁqﬁﬂ CRTPFPONREF CORANENGS2PF| canibe
isﬁg front view showing a TCP testing 15 apparatus .

usi N EE *FE®andl er according to an enbodi nent of the
present invention. FIG 2 is a front view of a pusher

Sunit in £RetlePabhardlieveattondi ngntenthensamero 3),

enbodinent. FIG 3 is a front view of a tension guide

i Eerah '
i npireder lTCPth%n@b@ﬂeaﬁéﬁbg?ngoﬁ?ﬁiQ@sSgng?r?ﬁget

enbodinent. FIG 4 is a view fromthe side 0
tensheBngyhgde,yin the TCP handl er according to the
same enbodineng. FIG 5 is an explanatory view show ng

an operafjon_,of the tension guide in the TCP handl er
b £$$%r Hag Qo Ehe abovg invention (invention 4y, a

accordi ng
friction is not given to the carrier tape by rotation of

the sprockets, and a tension applied to the carrier tape

can be adjusted.

BRIEF DESCRIPTION OF DRAWINGS
F1G. 1 is a front view showing a TCP testing
apparatus using a TCP handler according to an embodiment
pf the present invention.
FIG. 2 is a front view of a pusher unit in the TCP
.handler according to the same embodiment.
- FIG. 3 is a front view of & tension guide in fhe
TCP-handler according to the same embodiment.,
FIG. 4 is a view from the side of the ténsion guide
in the TCP handler according to the same embodiment.
FIG. 5 is an expianatory view showing an operation

_Qf the tension guide in the TCP handler according to the

- same embodiment.




25 sanme enbodinment. 6 FIG 6 is an explanatory view
showi ng an operation of the tension guide in the TCP
handl er according to the sane ®nbodinent. 5 BEST MODE
FOR CARRYI NG QUT THE | NVENTI ON Bel ow, an enbodi nent of

the present invention will be explained based on the
drawi ngs.F¥6.TCP ftestri mgpdppartatrys vieknghawI6d handbekation
according to an enbodi nent of the present invention is

10 sthawre itrerfd £6n uithe iTHCR HLSIOMG2RR a5 0k ding to the
conprises a not shown tester body, a test head 10

el endnd GldonGected to the tester body, and a TCP
handl er provi ded above the test head 10. 15 The TCP
‘handler 2 is for giving tests successively on a
plurality of TCP forned on a carrier tape 5. In the

5present enbodi nent, it is assunmed that TCP is tested
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one by oneP¥ef M4PWp| Fo%i GRRRVEN@XQUBRMBEHE GHIVENBEEON hat

the 'present invention is not limted to this and a
pluralit$e20wef aECBmhpranged bf the peekaht dineshtPHn will
and/or parallel direction on the carrier tape 5 nmay

bebteskedadhed bhBed ohhendCR-hangher 2 is provided
with a feeding reel 21 and a wnding reel 22, and the

pre-testxCarpi s wound in the ding ree
51 The CarrFe§é§%g£&5§$%a§atus using a Té§ehanéﬁer

according to an embodiment of the present invention is

shown in FIG. 1.

The TCP testing apparatus 1 comprises a not shown

tester body, a test head 10 electrically connected to the

-tester body, and a TCP handler provided above the test

head 10.

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 cne

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
ZISand a winding reel 22, and the pre-test carrier tape 5
is Wound in the feeding reel 21. The carrier fape 5 is

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




25 fed fromthe feeding reel 21, subjected to a test,
and 7 rewound around the wi nding 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 fromthe carrier tape 55

f r FiAYac eadungl téel wibdiagt beewi nding reel 22. Each
of the spacer rolls 23a, 23b and 23c can nove up and

down soBaswkenbehabkeeti9@ngdibal benshantRE LhE4;
~protective tape 51. Belom?the feeding reel 21, én?aﬁgel 22,

guitthe- 2485810 feedi i\ [l 25a,- an inner sub
sprocket b8b and " an ?%ﬁérgg%iégdrgﬁ?e?r%SEr%Y%ded £or

U praQyi The carrier tape 5 fed fromthe feeding . :
reg%egigpsagﬁfagack§v?hggP§pél Berded 2fxom otle carrier tape

5 CO vg ed to the pusher unit 3 through the feeding

i i £5P81 FRe 288dingneresudl spe ocket w i mndrdsl | Ahertach
guide roller. 25c. Also, below the winding reel 22, a

tapé §hedepaddbr ralisndag 231 dnd ok 3erc@bimod WHd down
sub sprocket 25e and an outer guide roller 25d are

prowi dedto The gar&ies 4 + Scafd 88 i LS
gui ded by the tape guidgﬂ%Zb and 26135%29F%ﬁ%ﬁiﬁ%%§%ye tape

outer guide roller 25d, the outer sub sprocket 25e
and the winding limt roller 25f to be rewound by the

wi ndi ng el . Between the inner guide roller 25c
and the‘%%%%ﬂ:¥%e é%edlng reel 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.

Also, below the winding reel 22, a tape guide 24D,
a winding limit roller 25f, an outer sub sprocket 25e and

an outer guide roller 25d are provided. The carrier tape

© 5 after being tested is guided by the tape gquide 24b and

20  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

.25 _camera 6a is provided to the former stage side (left side




gui de roller 25d, a pusher unit 3 is provided. A first
25 canera 6a is provided to the forner stage side
(left side 8 in FIG 1) of th& pusher unit 3, a
second canera 6b is provided bel ow the pusher unit 3

- (inside of a later explained probe card stage 7), and
a i tdGader @ f6¢hies pugheyi dedtol, t Beskabher cshage 6b is
side (right side in FIG 1) 5 of the pusher unit 3.

Al sapvhelededr lbhe tpusbBekhBRi tindrand (i hheqthbEd, cROBLA

6¢c, a mark punch 26a and a reject punch 26b are
pr ekdedegh k c bs f formng.one or_a |
pIurglit?eofsﬁgﬁgscggapggégge?ﬁ1n% dp%s?%%gﬂsc%?eﬁﬁ 9 is
co nding TCP, .a the reject punch 26b is for
SoRERPReRd DY TRE R ek ne et ot ol Hereet  shinased B 1)
the test result. The caneras 6a, 6b and 6c are

5 coRhetPedPEBNEr nBRLt sRowhl §andee Precessiagusvé caunifhes and
first canera 6a and 15 the third camera 26c are for

 detkenthing eaamexaséence mﬁrﬁTﬁhﬁwhtiﬁhCéﬁdi£rréi§8%E%unch
and positions and nunber of holes to be forned by the _

mag Bb pape hp 26@i adhie second canera 26b is for
obtai ning 1nformati on on positional deviation of the

1001, L SRt ape & WA idespogt 20 40 probes.
| o ST On o O fR et iypastt OB ek Hop dairss o
10 corresponding TCP, and the reject punch 26b is for
ppnching out z 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

15 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 2Z26a. The second

camera 26b is for obtaining information on positional

deviation of the TCP on the carrier tape 5 with respect
20 .to.probes. Also,.the second camera 6b in the present
embodiment is capable of obtéining positional deviation
information of a plurality of objects in its scope.
The second camera 6b is mounted on a camera stage
'-Ci_and movable in the longitudinal and transversal

25 directions on the plan view (the X-axis and Y-axis




The second canera 6b is nmounted on a canera stage 61
and novable in the |ongitudinal and transversal 25
directions on the plan vieM/(tﬁ% X-axis and Y-axis 9
directions) and vertical direction (Z-axis direction)
by an actuator provided to the canera stage 61. As
sholFeating) BrehgepitGeal, dirsemionnutenxdd deapablien) by
of rotating the ball screw 32 is attached via a 5
br sk etct36it dro parovadpdpact ikt ehmkhe [ERgRapdl er 2,
and the pusher body portion 33 with a ball screw
screwed athemelm k o at h vig t |.inear

hehR bR @rs0 qtiag %SG 3 goseigoam?%gﬁl?l

nmotion guides 37 in the Z-axis direction!

- of driy] . | . th her bod
portrey 53 tebTthy FRehetlosgere! 2l Tai pecarond vie o

5

(Z-axis direction) by being guided by the |inear
rmtblr(?r‘?i@ i d&d 39. aaPegy Pﬁétgegh@f bbelyTCPohandhe832, and
and the frame (pusher frane) 36 of the pusher unit 3

‘ar 8heorhebeedbbyyapnoticho®d whtBrachidh SEEHANESFRwed
and, when the pusher body portion 33 noves up and down

 asthbrexpl anetsabgveachbe Pushesof 1 8B 36ud 59 d@df&es 37
en

up and down together therewith. At the | ower

pOihiQﬁeoﬁ—ggﬁsp&§?§%?§§9y ﬁgréifék%ggawﬁdigf%tgy'the Servo

plate 34 capable o I ng up an

c ' pe b uctioning the air_is provided. 20
oq%{sjﬁ% f %?he‘%g%té ST ROY FPTRiR 33 H @ovebls in Hehe
pusher body portion 33 in the pusher frame 36, a

10 vgrtlcal direction (Z-axis direction) by being guided by

15

20

25

the linear motion guides 37. Also, the pusher body
portion 33 and the frame (pusher frame) 36 of the pusher
unit 3 ére 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 alsc 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 é main sprocket 35b
is provided on the latter stage side (right side in FIG.

©1) of the pusher body portion 33. Hereinafter, the

: tensiqn sprocket 35a and the main sprocket 35b are also
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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 bodylhortion 33.

Herei nafter, the 25 tension sprocket 35a and the main
sprocket 35b are also 10 collectively referred to as
pusivdi espivelet se3barandt35hs Fhehani spsprrekst 385bah8 35b.
driven by a stepping notor, etc. to convey the

carrier tnpemSinasgrbhRetenshon 35a
in the revergelglrggtloﬁ of the55§?£g%¥ﬁ%yd$rg%§#gigg motox,

th det d t t
thgtgiﬁFFiFO{“ggg S Ena e hpe D, LEbE LR Thonghe o ERrETy

ofsthe gaﬁ g&é ge 5. The pusher unit 3 is connected
t 0°8 R6t5h eheF sRabke THEC PR ek re¢hben i ef the
connected to a servo 10 notor via a plurality of bal
scFEﬂBlvgl@E%F@b@pﬁnOfhbh@o@ar51ennt&gﬂDS fiheg pus her
unit 3 can be noved in the horizontal direction (XY

pl pneddteectinod) t ansi 60t 8 ethe afHrALk A vGFd '§aénc§)(1'n$proves

.(around Z-axis) by dr|V|ng t he servo notor. 15 Bel
't heopushera Unkdcdra0d &1%; d 0, a pr obe
e car

card stage 7 Ioaded mnth a pr i S provided.

" The proq§10 re stag{%1 .S connected to a servo notor
4

via a plural L% Vo 5 Cre P IHGAtESt T4t oMot edousy
ttqu The probe card 8 can be noved in the 20
ho‘?‘ﬂ%‘?ﬁa‘? Efﬂﬁ"'e&heorp‘-ﬁw aficans dongstdted tand servo

rotated
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 s5ervo
motor via a plurality of ball screws (illustration
thereof.is omifted). 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_"




around the vertical axis (around the Z-axis) by
driving the servo notor. The probe card 8 provided.

-with a plurality of probes 81lls detachably attached

pusher
supports&HFh CEFr i8¢

to a card ring of the 25 probe card stage 7 by pins
(ilTustration thereof is 11 omtted). Note that each

of e frdbedBle dfhathequiole ttar hrdbes @heet ikaal byobe
connected to the tester body via the test head 10.

Thecaset dNd CaMRIE Blrd 1S Pesnkienad thelaw EQ%g@&OBSd via
card 8 and inside of the probe card stage TR the

TCRHLHINI rRppanat UsyL, Lhe card é’l ra %@eﬁﬁsﬁggiﬁﬁpped

conveyed so as to pass throug

Up by suction and
dtgpégg Pasﬁﬁgsgftﬁ@esaﬁ@bagﬁﬁﬁétstage

uni

5 2 probe 10 card 8 on the test head 10. Then, TCP on
th
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‘carrier tape 5 contacts with the probes 81 of the
probe card 8, a test signal is applied to the TCP,
and a reipohhe §Cgnakstead appermthe TCP-hs é@ﬁflé? tape 5
As

the tester body through the test head 10.

r essl tonpeytar ganee apRdpfHBCLPASHHE f
are tested. Such a test is conduc?edhgﬁeg Fh%tﬁﬁgﬁe% anit 3r

ca e S S |veI result.that the
ca???e?h?agﬂggérlgﬁggnsegl% abybigg ioh $He Fwports

res [ts, the gunch 26a or the reject punch 26b
. Ig%ﬁrler ape to press the same against the probe

card 8 on the test head 10. Then, TCP oh the carrier tape
S5 contacts with the probes 81 of the probe caxd 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 carrief tape 5
is conveyed. Then, based on the test results, the mark
punch 26a 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 gui&e shown .in FIG.:Z. FIG.

5 and FIG. 6 are explanatory views showing'an-operation




20 [Tension GQuide] FIG 2 is a front view of a pusher
unit and a tension guide of the TCP handl er shown in
FIG 1. FIG 3 and FIG 4 arel%d front view (FIG 3)
and a viewfromthe side (FIG 4) of the tension
guide shown in FIG 2. FIG 25 5 and FIG 6 are
expifat@eoitgnvilons gohodei sgoan opeFation.12n picthe, (a)
tension guide shown in FIG 2. In FIG 6, (a) shows a

st ahewiseboseatbebptisher tuai budhBPVEAi HOWMELEs 1&PGward,
(b) shows a state where the pusher unit 3 noves

downwarg)andotaesc Ler LS sed agai nst_the
5 probé éardo8g ?ng? EQT%EéggngP%rpggﬁéﬁeu%h her™f ¥ afe
36 4 vided .to be able o nove, in the vertical

di Fil‘e)g'ﬂ"’%%a&ggaﬁl% S?FE%?Foﬁﬁlp%y bt KPS S A Frskn sl t he
t he sher body 33, consequently, the pusher
spPBEE@tgaQ@aSand 35b 10 attached to the pusher frane

36 can nove in the vertical direction (illustration
t hereof Im ometT@R)hardbar 20 tie G Hanfle 36 a s

. pair of tension guides 4a and 4b are provided to the
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pushevideanto 36 afb14 heo puSher: Anife 3,0 AS £0r &i}%ction (Z-
I S

tensi on gui des 4a and 4b, 15 one tension guide 4a

proyi degk an- L he, f side . of t. sher
sprocket 35a and the o?lﬁjgeﬁ%eetnosqegcnhegﬁihﬁg%%%q pusher body
prgyided on_t atter stage side of the pusher

he_ |
spt OC et SuH St or d%ustq“da*’% e 1 sedE e adianst t35n

attached to the pusher frame 36 can move in the verticai
direction {(illustration thereof is omitted).

Also, in the TCP handler 2, a pair of tension
guides da 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 Qutlet (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




the carrier tape 5 (refer to FIG 1 and FIG 2).

Nanely, 20 the tension guides 4a and 4b are positioned
respectively to an inlet and &h outlet (on the right

and left of the pusher frane 36 when seen fromthe

front) for the carrier tape 5 of the pusher unit 3.

Thé1t ehgidenagtihgesadaiandtdabe hawe ah&unaleonanfl outlet of
adjusting a tension applied to the 25 carrier tape 5

causedphgharmvienest, of the pusher unit 3 13 by
guiding the carrier tape 5 at the inlet and outlet of

t he pushepeupi The: hengi ' 4 conprises. a
gui de sprggkg%ﬁig?n ggﬁggr?ngaﬂéﬁﬂég%i?sggg% Skt 41,
seco and_.an 5 elastjc body 45 (refer to

| FléiﬂgagggsF?éf ) TITRE Bﬁ?ﬁeaépr%c% tond haseohhod an

5of gear capabl e of conveying the carrier tape 5 and
susga te8 B9YYnéohéarfng 40 THGhe3 ai FIG. ro) at®he Fheide
bearing 42 is provided to be fixed on the first base
43spapdkehediiistchagesdd 68 provideshpapld be ahlw g
slide snmoothly in the vertical direction (Z- axis

di tleet tonyia t hapespesid t &yt her secand d@ﬁ%?ﬁaﬁripn@%ezr to be

second base 44 is provided to be fiXe

4 e R RE PRIRELHE Y pie f gt e on
di{ect'on 13 with respect to the pusher frane 36.
AEE e o hais ! od¥“ci15ther1 fife tkesentd Trisodinpided to
Is a coil spring, wherein the upper end thereof is
10 fiBe@ble 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 smoothlj in the vertiéal direction
15 with respect to the pusher frame 36.

Also, the elastic body 45 in the present embodimeﬁt
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

20 .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

25 of an engagement piece 431 provided to the first base 43
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to a wall portion of the pusher frame 36 by a fixing
bracket 451 and the |lower end iis fixed to the first
base 20 43. Due to the configuﬂﬁtion, t he tension
guide 4 is provided by being hung fromthe wal
surface of the pusher franme 36 via the elastic body
45 2113 1angaganend] iagiany enddiarilsmebéheeserthealli tstrection
base 43 and the second base 44 is, for exanple,
corprstidie? 5 wftten sengage et pisgcand3toproyiuded L9 the
the first base 43 14 and an engagenent groove 441
al dig dthendeiddneal: @iikest i id sggon ;
base 44, aﬁ%gggnfig%rEggb;thgEr?ﬁ?s?qgﬁgaégggnggpﬁgg%glng
431, ;6f fr 3 _engagi,ng _wth the engagenent
gr%ggg'}%% gpgéﬁgggégoﬁaoﬁggegﬂi @f(Fé?eFeFBHﬁlgﬁsﬂ)?4
Thqn, S 3 rg%glt t hat the engagenent piece 431

i'ded SndiCdé he YengdPeRenBSgrosRELLR1thahet hej esyagement
base 43 slides up and down with respect to the second
babéc42. 4Rét 6liHas iheidki dhagengabamésm hevveeniat heche
first base 43 and the second base 44 is not limted 10

toftihetabese donklgueat ipnandddsny pechresly-sel st g
fromwel | -known sliding nechanisnms within the

k I [ d.i h t. A so, i
he ToP handret 3, T pat 1 of e Sht L g Sha tho G eiesen

A L R e L

271?(’.) %:Afné ha}goegngegén%fg&pa?t fgrg]vaegcii nrga;rjibreecg:;eoenl;fselected
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
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 regqulation guide 27b is provided to
the latter stage side of the tension guide 4b (refer to
FIG. 1 and FIG. 2). The height regulation guides 27a aﬁd
27b have a function of regulating the carrier tape 5 to
be a predetermined héight cn the former stage side and

- the latter stage side of the pusher unit 3;' |

[Operation]




the carrier tape 5, .one height regulation guide 27a is
provided to the forner stage side of the tension guide

4a and the other height regul #tion guide 27b is

provided to 20 the latter stage side of the tension

guide 4b (refer to FIG 1 and FIG 2). The height

regul ati én ghedE€P2Randhdr 27bthaveaprfemcta®e ®fis put on
regulating the carrier tape 5 to be a predeterm necfj

heitybt pashtbespobaretst 398 shde38pdand hend att £ St ket
si de of the pusher unlt 3. 25 [Qoeraltllon] a% h Eﬁ‘g&c ©

TCr1hgrdLgE Renkk Sn gg %ngng LS, S#%C@githe ushgg

sprockets 35a an urde s
4a_and 4b. At this tine i de

S nsgﬁgogk Ehilt%ﬁspa‘ﬁ 5%@%%“4%%@%‘344;% p‘ggrts

the carrier tape 5 fromthe |ower face side (a face
5 onSPRROBEBbERE 832 5T Her | hape chnfeyed st dtevanddor netie (a
. With external termnals of TCP). At the tinme of

t eSacagen thiee pusdiess SPT ackes SiB5 canek 3&D s%&%’rénd rl“f‘ormed
carrier tape 5 fromthe upper face 10 side, and the

pusheli doeyr @31 Pi &kdi i 4 e c@ip)i er tape 5 by suction.
In this state, the pusher frame 36 (pusher unit 3)

nmoves dgyn axi d| rectio o p ess the TCP qn
t he carrl er tegpt(el%qaE agf; RS J 8Progkedigasoa

ext eégg! term naI s of the TCP cont act vvlth the 15
FhesteGiighaltars dpgincsd the tumpeFCEace

10 51de, 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
_15 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

tensiop is applied to the carrief tape 5 supported by the
20 pﬁsher 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 36,3h0wever, the guide sprocket 41 hung

- 25 - from the pusher frame 36 via the elastic body 45 slides




performance and functions, etc. of the TCP are tested
(refer to FIG 5). Here, when the pusher franme 36

noves downward, a tension is é%plied to the carrier

tape 5 supported by the 20 pusher sprockets 35a and

35b novi ng dowmmward with the pusher franme 36 and the
heiyttaiceqiltdt inasRpeitdés 2ha audhe27rhineed sl ocbheequently,
body of the TCP handl er 2. The tension guides 4a and

4b J guindd csprapgletedd b rbeesadewawakdow thi gt EQdQEéQefAt
frame 36, however, the guide sprocket 41 hung 25 from

‘thehysheamnd,r amR 38 :1Wea b st,i ¢ 45 s| |
upward with respe??ltg Eegcg%?e?hfﬁggggi gy e aglng, SO
the carrier tape 5

co u a_tension _appl

isl%?lglgu?g ot i< pi 8P ne Brathai gél%ﬂeekéf’ ahe Carzier
i.des hy rotatlng, so that there is.no fear of

gl&? g Priction to the carrier 5 tape 5. A

di spl acenent anount of the guide sprocket 41 as above

from t hefofligbhatepesttanouns sfrathergeoapash ek t4] as

a di splacenent anpunt in the case of attaching the

guadevspfﬁﬁhethélotﬂglﬁﬁlbﬁgyl@IoﬁhfsTgﬁﬁfﬁgglé?Té%r{¥?

10 that a tension applied to the carrier tape

ef fjechi ye sult pgonve m st akes
due toadé%%%?%ggﬁgn¥ﬁ%n &%g onw?he Y%n ? oh- R YR g he

on the TCP on_the carrier tape 5
gggse%e @pﬁocggggégi&?/ theadh ehpiied ¢ héﬁlﬁ@ rd,erso

tape 5 can be
0 1?ha
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a tension applled 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
prevenﬁed.

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 éf the present invention and is
npt_to limit the present invention. Accordingly, |

respective elements disclosed in the above embodiments




15 prevented. Note that the elastic body 45 of the
tensi on guides 4a and 4b reduggs vi bration and i npact
arising when the tension guid

with respect to the pusher frane 36, and a transfer

of .the vjbration and 20 |

i's 15‘1?3&3& . depNed frogdtfiisn tEvaspee FTheivabediment s
expl ai ned above are described to facilitate
unéErlsingiidion oot hishé ephesentl isevest bentaadpikssendt ihQention.
limt the present invention. Accordingly, 25 '
respecti verebgappts, diactrgednbiet NEpahoNg Abodi Ot s

17 include all design nodifications and equi val ents

17 i ncl ude al | “desf gn'modi f I cat For
mventon. TBar e anaSuE kR RERELCuL) TEp RER A erd b0 the

th si-:on_quide 4 (gui de sprocket 41) is provided
i oEPﬁégg Eﬁéﬂgrbgrgﬁ% gGSgﬁglﬁgsW?HPﬁ@lﬁ%cﬁé i épefigr to FIG.
rgfer to FIG 3 and FIG 4). Such a configuration is

r

4a and 4b di spl ace

act to the carrier tape 5

he presen

f 8RAbF &Gt n4) t ePrsh o sembitingt honli Spl proefernibbé in

- the tension guide 4 wth respect to the pusher frane

36LeHoRevEr smobeh pngsendisplwesidon 65 Nl 4daBigd §@ide 4
that, and the tension guide 4 10 may be provided to
t heiplshespésants bynothesy i e |, guragtion,

p 'c@% Qfsﬂéf}ﬁ;@a?é &{echéUé tahe é)nreesent

Al so, the tension gui

4 i's not provi onl’y in

di i sl idi irectiaon n the pusher frame 36
- bujtiﬁgn%illg{;beﬂ pir%\%%‘%dﬂl%l eeCli a%%pﬁqéacte'ab?lﬁyi Qrfyprsion guide 4
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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 knowledgé cf people skilled in
the art.

Also, in the above TCP handler 2, the tension guide

4 (guide sprocket 41) is provided to the pusher frame 36

~via the elastic body 45 (refer to FIG. 3 and FIG. 4%,

Specifically, as a result that the elastic body 45 is
provided between the pusher frame 36 and the first base
43, the tension guide 4 is held on the pusher frame 36.

However, the present invention is not limited to thié and,

for example, the elastic body 45 may be arranged inside

the engagement groove 441 of the second base to be one -




15

pl ane direction. These displ aceabl e confi gurations may
be 15 freely selected within the know edge of people
skilled in the art. Also, in the above TCP handler 2,
the tension guide 4 (guide sprocket 41) is provided
to_the pusher frame 36 via the elastic body 45 (refer
t o g witandghel eliqling2GeSpeciibinsalily, and a3iestl the
that the elastic body 45 is provided between the

‘puskesibnageidé andashe kbesltbasBerd3istBE LPShORge that
gui-de 4 is held on the pusher frane However, the

36.
pr esent chBYBAt QA AlS 4N [ t [ S,.an fo
exanpl e, thSHngg?Fc4bg§9 Hg]ﬁggebgoéﬁégEge l?%Si © 25
th e oove_441.of .t he second base to be one
18 Ea 0 CuPPRY R 2 R hgl FRihan Sies 492: AntbBS1g Gymd may
5thg tension guide 4. As a result, there is an
adVantayBFRdt 0Tt Aertbhsr oRebeBec Y ehirebec hasleic member,
conpact. Al'so, the elastic body 45 is not limted to
a @di pispevhindad amyoShee woeposer: oiedi cabheid mepderlic
or other elastic nenber, an air cylinder or other '
pneawhté o eeyj ces 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 invention, a tension applied to the carrier

tape caused by a n%venent of the_ pusher
NDUSTRIAL APPLICARILITY

10 - 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.




sprocket can be effectively reduced, so that tests can
be conducted w thout damagi ng TCP on the carrier

tape. 15 19 CLAIMS 1. A TCP'héﬁdIing appar at us
capabl e of conducting tests successively on a
plurality of TCP by 5 supporting and pressing a
carrier tape, which is a tapeLii¥h a plurality of TCP
formed thereon, by a pusher unit against a contact
portion electrically connected to a test head to
bring external termnals of the TCP contact wth said
contact partion; erel.ny ' her _un

conprises a pughgpabgg§?léﬁgu§§égrgggFogﬁg?bi%rOf

su j.ng/ conveying the carrier tape on the forner
stgggﬁ%#ggjg%gfg%SI PEEP S G YsPledoPl8ERd 1pUsREr TCP by

body, and .a gui de nenber for guiding the carrier tape

% on SUPRE TP RSk RGESSIAE angRorikat tepest mgecki de af tape

said 15 pusher sprocket, and is configured to press
saidtdagr pduraflapg agalrast feanddcontaebnpobyi Nph¥her unit
nmoving to said contact portion side; and said guide
meabednkss atbaﬁhédtt?o@tibﬁngléefriégppfrébg eSS to 2
pusher sprocket to be able to displace Tn a

di esti gR af tpeduei pg yon _applied to the carrier
tape. 2. The TCP % d??%%ggé%ag%fﬁgn% Ss%? g tHeF rontact

with said contact portion; wherein:

10 sald pusher unit comprises a pusher body, a pusher
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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 tﬂe carrier tape on
the former stage side and/or latter stage side of said
busher 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
supportihg said pusher sprocket 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 l,lwherein said guide member is attached to said
frame so as to displacé_along a moving direction of.said

:frame.




claim1, wherein said guide nenber is attached to said
frame so as to displace along a noving direction of

said 25 franme. 20 3. The TCFZ%andIing apparatus as

set forth in claim1 or 2, wherein said guide nenber

Is attached to said frame via an elastic body. 4. The
TCP handPirng apparZfHshasdiéngf apparatus Samnyeontooth in
claims 1 to 3, wherein said guide nenber conprises a
sprdeket 1 or 2, wherein said guide member is attached to

sald frame via an elastic body.
4. The TCP handling apparatus as set forth in
5 any one of claims 1 to 3, wherein said guide member

comprises a sprocket.




