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TRANSFERRI NG TOOL BACKGROUND OF THE | NVENTI ON 51.
Field of the Invention The present invention
relates to a transferring tool, and particularly, to a
transferring tool capable of picking up an object to
be transferred such as a sem conductor device so as to
transfer the object to another position. 1()2.
Background of the | mMeANSFERRING TOGENerally,

sem conduct or devi cés having conpl et el'y under gone
packagi ng processes undergo a plurality of tests such
as a burn-in test for the reliability by externa

t tﬂ@% BRaen [ for a direct current

(%% C gr act[gr(laiﬂi—?wA\é?gﬁg(?ﬁg to the test results,
the sem conductor |sdevices are classified into good
or bad ones. In the test and sorting process,

t he seml-cgﬁgyﬁﬁggtiﬁ\z%%gf are | oaded on a tray and/or

a board, : e sequentially transferred.
boar d A€ HESRRHNYGTIY BleteRang Eppeanyts st gpadicular,
HOZ% yﬁgp%?ﬁrgéj i@gfc%bagre & pié#ﬁ&%@%{sgﬁé%gﬁg% ?rtalrjlgfe?yeda stch

transferring tool conprises supporting brackets, and_
ofea SEWPOW’.&P&%@%\R%@ §0iasdedransierdhetiied i gopthes position.
brackets, and havi ng suction heads at the respective
ends thereof for sucking the upper surface of the

2. Background of the Invention

Generally, semiconductor devices having completely undergone
packaging processes undergo a plurality of tests such as a burn-in test for
the reliability by external thermal factor, electric test for a direct current
(DC) characteristic. According to the test results, the semiconductor
devices are classified into good or bad ones.

In the test and sorting process, the semiconductor devices are
loaded on a tfay and/or a board, and the trays are sequentially transferred.

The semiconductor devices loaded on a tray and/or a board are
picked-up to be transferred to sockets, a tray, a board, etc. of an inspection
apparatus by a transferring tool.

The conventionai transferring tool comprises supporting brackets,
and one
or more pickers installed at the supporting brackets, and having suction
heads at the respective ends thereof for sucking the upper surface of the

respective semiconductor devices by forming vacuum pressure. And, the
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25respective sem conductor devices by form ng vacuum
pressure. And, the pickers may be configured to be
serially arranged in two, four, eight, etc., in nunber
so as to transfer a plurality of sem conductor devices
at one tine. However, the sem conductor device

i nspection apparatus or the 5 sorting apparatus

hsivlkete raay bensdrdigiire) td el sariyly kavengdid ihetmentfour, eight, etc.,
i nspection or sorting speed according to the nunber of
SBMGAREUSH s deViapSfert® daeralifyass kemicshdustdrhgevices at one
transferring tool. Therefore, the transferring tool
ngRrEds to be configured to transfer |arger nunber of

sem conductor devices. In order to solve the above

pr obl eng,, L hgr ?h@%%n}HESHd@tep%@éeain%geéﬁ&f‘%fp%éfétﬂg or the
tool having pickers arranged in two rows. The

C [ ransf.er ri Vi ' r; i
SR §HBhd ERURIeH PR RBb BB AP Bk aIera REsSSlor

gur é

(horizontal ga bet ween ' r : ;

(laidisPaafnerfadic die Whiet S FrBifiodedf Reyiges to be
ere th ickers gre. installed, .with ¢ ' .at i

A sSan Sh SR oo st BaRitE: 01 QAUP LR (0aRieds

transferyred. wever, in fhe conventional

tiP A pRHigURRd t%ﬁn#&o%%w@fﬁgOﬁwrgw@@w R,

a gap controller for controlli n% a hori zgntﬂ@@ggg or a

verti cdl QjEgr fa;spivgtthe | akpVEL PIOREEMS M REF BR& oppsed a

supporting the pickers. This may cause the sositi ons

dfansferrisigctost having piskees axanogdciontyorewa. die ewienianal

inertia of the gap controller when the transferring

ttowisfemingstool having prkerherranged intwogowsnencpatigyred to

transferring tool having pickers arranged in two rows,

tdomtighm gapt (holrizental gaps drtwekhi thg pickersi, zut al gayafvertical

a vertical gap is coupled to one of the pair of fixing

b= Kedtereehhose pair afdidey pracice wharertbe dickershme installed,

pi ckers to be inpossible due to asymmetry 25bet ween

GRifH ebAsiabraioavoft ¥ |eddddhgap dictwedn the samidortickdrsdevices to

be transferred.

However, in the conventional transferring tool having pickers
arranged in two rows, a gap controller for controlling a horizontal gap or a
vertical gap is installed at the fixing brackets for supporting the pickers.
This may cause the positions of the pickers not to be easily controlled due
to an inertia of the gap controller when the transferring tool moves.

Furthermoie, in the conventional transferring tool having pickers
arranged in two rows, the gap controller for controlling a horizontal gap or
a vertical gap is coupled to one of the pair of fixing brackets. This may
cause precise control for the pickers to be impossible due to asymmetry

between centers of gravity of the pair of fixing brackets.
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SUMVARY OF THE | NVENTI ON Therefore, an object of the
present invention is to provide a 5 transferring too
capabl e of preventing position control for pickers
frombeing influenced by an inertia of a gap
controller, by separating one pair of supporting
brackets where pickers in a row are installed fromthe
gap controller for controlling a gap between the

pi ckers. Anot her object of the present invention is to
pé%ﬁﬁ@( br,:aﬂgiéqf\lv ldlﬁ’ tool capable of precisely
controlTing notron of pickers by making centers of
gravity of one pair of supporting brackets and the

pi ckers symmetric to each other, by separating said

one pair, of supporting brackets where of pickers in a
ow hreTDEISSTE B 1k ta o b c BrRSeot aventi S S provide a
controlling a gap between the pickers. 15To achi eve

t Haeefeqing P etanahiamiapeyentnd i Rpsiidy caakek fefi pickerse from
pur pose of the present invention, as enbodi ed and _
bbeiaglipflugnced hedn tegréinof a grp sonkolitoly gegarting one pair of
transferring tool, conprising: a first supporting
beurasting yeaketedwbereapiakerden movay araalinsiglied from the gap
transferring tool guide of a sem conductor device

heatdt @ler dorecqpdiialiingf a gapdmedweeapploe pickgrdr ackets 20
coupled to the first supporting bracket with a gap

t her ebedAnetbier objett lvdvhe @resayit umantion ieftoprokdesa fransferring
pi cki ng-up sem conductor devices with a gap

t foot ebedbie i précidelq coatrollivgl mgten eppicketd By mdkling centers of
controlling a gap of the pair of the second supporting

biraeketer dive R BOsUPSoBAG! brakksecandl tBe RREKdrs 'g/mmetric to
brackets, wherein the vertical gap controller

COSH OBRS: by sepéRaind dhiddbh¥ | diir UNslippHithg! bradkels I R&re of

first supporting bracket for ‘generating a~ vertica

?;giléb(%r!%ginf 8ol a@“ﬂws@al!;éd“%ﬁf @%éﬁ%oHﬂbﬁeﬂ ot At a gap

I rst supporting bracket, connected to the

Elg(%;t%%nqﬁ%g%l@'rg_g brackets, for controlling a gap

Ween second supporting brackets by being

| near |5 kR eLhebBCaE ro%&r%d%rjltgbgg afdl I accordance with

the purpose of the present invention, as embodied and broadly described
herein, there is provided a transferring tool, comprising: a first supporting
bracket installed so as to be movable along a transferring tool guide of a
semiconductor device handler; one pair of second supporting brackets
coupled to the first supporting bracket with a gap therebetween, and
having a plurality of pickers for picking-up semiconductor devices with a
gap therebetween; and a vertical gap controller for controlling a gap of the
pair of the second supporting brackets by moving the pair of second
supporting brackets, wherein the vertical gap controller comprises: a

vertical driving unit installed at the first supporting bracket for generating a
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5The vertical driving unit conprises a rotation

driving unit installed at the first supporting

bracket; and one pair of pulleys installed at the

first supporting bracket, and rotated by the rotation
driving unit, and the linear-notion unit conprises a
control belt coupled to said one pair of pulleys, and
GARRSFI&in fdigeSepend SRR hiAckRétals® as the first
control a gap 10 between the second supporting

gﬁ??éft‘iﬁ? K4 cRE B3 cted to the sd&hd’ @ﬁ[%;')&ﬂh? HrhMkdE for
un nmay conp al l ed at

he fi rlse_a rgtatLon. rrving Unll I NS
ehEvafibdoachBPpb bty e pRRoq T 5 BPEIRR ora P 0F, oo

the rotation driyi unit. And, the |inear-notion
ﬁﬁ@@rlwvggrﬁyrlihgeveéﬂ 833%’819 W4 n coupl ed to said one
15 pait, of gears,.and connected to the second L
supbor TAgEeuundng s e b Esm f g BicBEdNles walinsialed
second supporting brackets by bein ved., he .
3% TSk 3opPET BRAGKRBANSONS PRI e sastelipd ot S firs
t he pickers so that pneumatic pipes for controlliqg,
SHEPPItiERIgcketn apd f@g-?l%ﬁféé)ryetbetr@t&tt@@ HindnRgLETt, apghle linear-
vertical gap controller may be installed at a position
caotioss poih domprisest dsondiel deltgiouptrd de cgitt ovapr of Rylleys,
brackets, or at a position corresponding to one end of
ohd sETmoted tp ploe sengnd sapretting brackets ghas to control a gap
transferring tool may further conprise a supplenentary
vetweeathaysecaehndupgidring beakets by bgingomeveadi r of
pul l eys installed at positions 25corresponding to
anot hemrnhengsartiehl tdrivisgoatit reap paorhpige e ackatios, daiving unit
control belt coupled to said one pair of pulleys, and

GRAaIRS aﬂltﬁ@fit@%@g@ﬂ%ﬁm@f;témohé gefedsgsarsaisstalied at
control a gap between the second supporting brackets

e Fiedtndigpor @t bracke? SRANEEIE® By fotaiobAdingounit. And,
pul I eys the vertical gap controller, and coupled to

?@?gﬁ{agﬁgiﬁipﬂ%ip?éé% Ef)m isBUA 'c%%?rol ERAint EANIEY b 1938 Bne

orce o e pulleys of the vertical gap

DA EPLL &5, BRdWhribtetftd 1 8ebAhd sBbpBHINgEYBickets so as to
control a gap between the second supporting brackets by being moved.

The first supporting bracket is formed with apertures over the
pickers so that pneumatic pipes for controlling the pickers can be
connected to the pickers.

The vertical gap controller may be installed at a position
corresponding io the center of the second supporting brackets, or at a
position corresponding to one end of the second supporting brackets.

The transferring tool may further comprise a supplementary vertical
gap controller, comprising: one pair of pulleys installed at positions

corresponding to another ends of the second supporting brackets; a



10

15

20

25

The rotation driving unit may conprise a driving notor
installed at the first supporting bracket, a driving
pul l ey coupled to the driving notor, and a driving
belt for connecting the driving pulley to a driven

pul ley 11:1 connected to one of the pulleys of the
vertical gap controller. Preferably, the driving

Pt rtRY e cfb@p@anfd' GHIEdnbOpAiAE suIkiyaNRiher commddted toethe

than that of the driven pulley for déeceleration of th

dééé@nﬂgswd?fin? brackets sthes herdaar & ggﬁ%éi%bﬁot'hbeéecond

may conprise: units having a link structure and

}%ﬁﬁﬁ%ﬁﬁ@tﬁéd&ﬁ?ﬁﬁfbéﬂ%&f?ﬁ&?daﬁyQpeéﬁﬁ eF@rgﬁg?EBUMedto

onnect sup I ng nenbers

SRS B8R SRl g o
SRk sl BB SR 5 PRl oo BB TeFica g

generating unit for driving the driving unit. The
GrTilgT liene shyecs PAESPBIEYSal r of pul | eys
rotatably 20 .installed at the second supporting,

br acket §'¢ Kfationdavieg wiit F&i/eﬁ?‘?m%s%ar%i‘g'?@ B?QPrqu%@d at
fromthe driving force generating unit, a belt rotated
b‘tpecfaﬁhéki@mm@nggiradsﬁte apdiiving fouiay IceyBledaiedthendriypg motor,
nore novi ng nmenbers having one end coupled to the

band a dndingnbehcior esannestipg dtiet drivng iflleyhio usiigeni pigley
menbers. 25In order to inwardly or outwardly nove the
suppectachtp moebdrihe plillgyssefdthat vasticsl gamlsootrolidre Preferably,
second supporting brackets, the noving nenbers are
fthendrtvinghpoihey peayr be Coafigaied tof hdveea nilarneterrendléarshanthat
be coupled to the belts so that noving directions

tdfaheaiiveapulley tmidsicleration ea e dtivirg m&dhe driving
force generating unit may conprise: a driving notor

for genmig@hbigorial gdPtoMhdleriRaE Gompridel MKNGniRUhawddg a link
coupled to the driving notor; a driven pulley

CARREGEEAnt 0 REfIetObatdRN oThkt seforheslpottiir) MHhLeMS, for
of the driving unit respectively installed at the

W@tiﬁ#%@?%ﬁhi@@.rﬁé%@% ?Jhe?é%@reéﬁwwp#éﬁéﬁs elgf%riggtalied;

connecting t iving pulley and the driven pulle
R R T A
R AR B S  S5h o UAESL BubG e
"l %triiv?ﬁ%jl frce generating unit for driving the driving unit.

The driving unit may comprise: one pair of pulleys rotatably
installed at the second supporting brackets, and rotated by receiving a
rotational force from the driving force generating unit; a belt rotated by
connecting said one pair of pulleys, and one or more moving members
having one end coupled to the belt, and another end coupled to one of the

supporting members.

In order fo inwardly or outwardly move the supporting members

L



10

15

20

25

At | east one rotation shaft of the pulleys of the
driving unit of the 15 second supporting brackets may
be connected to a coupler having a controll able
coupling length of the rotation shaft. And, the driven
pul l ey may be connected to the rotation shaft of one
pul l ey of one driving unit of the second supporting

Qﬂ%ﬁ%@@d at YotMBhde of 1Ré aéé&ﬁ'lda‘éuéﬁtﬂ'nﬁ@l&Wa@RetSThﬁe moving

co p er may be provided with an insertion hole for

I ey}sls g%pfdﬁ&%gi%'d?% bAIE ?Elr‘?ﬂ tﬁ@ﬂd\ﬁng?f"nérﬁ@ers may be

riving unit of the second supporting

f
SABHEL ¥ et SAETTE A0S 0
t ool ﬁon'prl sing: a first supporting bracket inst aI | ed
%‘CQSO %" be novabl e al ong a transferring tool guide of

a sem ct.or .25devi ce handl one pair. of, .s

S uppor ciT Y56 68526 Qesrr U Vot hiay ip B L hpBR0 Hlglor for
bracket with a therebetmeen and
SleieaRting 2 SptaSoRRbIECH 6 S B mdfe@fpcwﬁ?igﬂm?c%wﬂg motor,
devices with a gap therebetween d hori zon a
cofiven pelley sonaestiest 4p |an¢doéat@@p5*aﬁrﬁ Pﬁ%ﬂ%p&@@? gulles% 5 the
installed at the second supporting brackets, wherein
tdiyingornit sespectiyaly iosiallediat dhe sscerisHPRIEING| hragkelsi ard a
having a link structure and installed at one of the
sivorgibsit farannegting ek dtiwng fvdley anddbe iddiyes meiPey-t i ng
menbers where the respective pickers are installed; a

dri vi ngrhenidtiving gtidlelyedagtbeonenfiguret dostervend dsialpi@mrt $mgller

brackets, for controlling a gap between the supporting

rteabhethat f thel diingn tildyi ndinthée sdrivangl rmothri miaygbé odicectly
generating unit for driving the driving unit, and the

ddnnieBied OfoC &hgerieiviRigl NghiLneft themzecsrs: sapdd)ntmgng)rackets
notor for generating a rotational force; a driving

rekh @M]V@gppl ed to the driving notor; a driven pulley
connect to a rotation shaft of one of pulleys of the

dri vi ngt\tw@b%r acé%f&tbﬁ@é%ﬂ 8t b@l‘%’ey%t oft e 88GAginit of the

supporting a driving belt for connecting

Lé%%fvﬁﬁgﬁv@&@ﬁé B i PE) S SRRACE, gavely fgvino @
\ﬁ?ré)@ E&%pﬂrngs ‘%@ﬁro Randibin %aﬁh%ner 'tN@rberﬁé'n' ﬁéﬁley

for era r|V|ng m)tor referab
Prﬁ%{/ Z}#:%(?rgrf? c? {c%) ﬁ;! got%{ﬁ)r% gﬁgﬂ | rﬁJIL?&g%ft nﬂ% d?\{ll?\g unit of
S @%&}% (LR
| nvent| hne ggapite?emgylbleoﬂoﬁ e atﬂ 87 5Rsertion hole for movably
inserting the rotation shafts of the puileys of the driving unit of the second
supporting brackets.

According to another aspect of the present invention, there is
provided a transferring tool, comprising: a first supporting bracket instalied

so as to be movable along a transferring tool guide of a semiconductor

device handler; one pair of second supporting brackets coupled to the first
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Firstly, positions of the pickers can be prevented
frombeing influenced by an inertia of a gap
controller, by separating one pair of supporting
brackets (second supporting bracket) where pickers in
a row 25are installed froma first supporting bracket
where a gap controller for controlling a gap between

ﬂg) PRIGiE otadiet! Wihad | @b therebetweePe COR INaviNPPE Purfty of

pi cKers can be precisely control'l ed by nmaking

;ﬁgﬁﬁsfo?fp:ggrgngseﬁq.ému%rrd mém\n@w 880 hhaihseen:

e pic ymetric to each ot her, by separatlng

S AL 5P SHPRRBL PO N P
A T g iy

E%nr%ér?%'ﬁﬁ i P'é';%?‘%w‘gd? oSG ne Ffiel'at 818 &t
SRR PR ACRE g CANEFBIS Eﬁﬁr?wmeaﬂ%mbvﬁﬁ Hgere the

the gap between the_ pic urth
dERhesiveoRigkers A& é}sﬁa*@& tdAMng ngéw kf%fc@érme of the
devi ces, a gap between one pair of supporting brackets

i SECOnat $ttﬂﬂ0éwgaibf ackes. fat .centrg@ﬂweaamt@ﬁweaﬁd ¢ slupporting
screws, or by using a cam This causes the pair of )
suppwiers iy dindog dbs link uts) mpdezidsiing fesoe @eneratinahusit for
15 first and second gaps has to be preset. The first
ghpring the speimdsuniy amdgthe deving dorcecgeoating tuoit aevpisss: a
on a tray, and the second gap corresponds to a gap
hiiviveg atemfarogeharhiting derdtationa formes actriting etutiey dodeled to
these configurations, a gap between the sem conduct or

daei ¢iesn dg $ndtas S \ivien Quilelyoddredeted & a tdiaticgaphaf of one of
adjusted only to the first and the 20second gaps.

gﬂlll’e yEoftihe drmang et icdpetomly fivdtakedriat ansl wetond supporting
evi ces of the present Invention, a gap between one

RFLEKOE: SHBROAAVIMG bBIt 36KESfdctin M@@'n%r@%\ﬁ!fe‘?'érﬁﬂtﬂendnven

conbi nat ron mannets between pul Feys and belts, and
gﬁ”\%gen gears and chains. This may enabl e the gap
en said

Preferably, the driving pulley may be configured to have a
diameter smaller than that of the driven pulley for deceleration of the
driving motor. Preferably, the pulleys and the belts of the transferring tool
are implemented as timing pulleys and timing belts for precise control.

The transferring tool for semiconductor devices according to the
present invention has the following advantages.
| Firstly, positions of the pickers can be prevented from being
influenced by an inertia of a gap controller, by separating one pair of
supporting brackets (second supporting bracket) where pickers in a row

are installed from a first supporting bracket where a gap controller for
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250ne pair of supporting brackets to be real-tine
controlled without any Ilimtations, thereby

i npl enmenting an active handli ng. Fifthly, in
the transferring tool for sem conductor devices of the
present invention, a diameter ratio between a
plurality of pulleys is set to be different so as to

dedreoliirdy 8 gapebatdieen the pigkees Isiingtaliedcket s where the
5 pickers in a row are installed, and the gap

cont r ol §8corfdly, &HbAROH tHEY piclk@dP d2et veeprdoilpicokeblied by
This may enable a rotational force of the driving

RERg eARFS Qﬁséré’VitSFhQﬂbn@SbBE 8 saggbitingnBlackets and the
decel érator. he foregoi ng and ot her objects,

f&@ké‘fs?sérmrﬂéﬁﬁ?@seé’&poﬁ%f%\} 8g55rafthg BR Bﬁt@%%ﬂitog supporting

invention w ecome nore ‘apparent”fromthe

£ oLl owi { ai o ) :

Bl ERL A Rer o e B e JhSGIBH 7 e gap controller
| ' .. BRI E SCRI PTI ON OF THE

%Cﬁi\%gﬁl@){'h@%@épg%@%}%ﬁeﬁgg W ngs, which are

i ncl uded, .t /i d furth t i NG

e S At kAT 4R R BBl dfroted by

F¥Rng VUG SRR (BYad ey o Bate T ErTBN B Lagde said

to explain the r{Qri nci ples of the invention. 20In the

dPRsiPRgsef supporting pregkets whefe JheJUpkers iMa qvaireanstalied,

sem conduct or devi ce inspection ggrgar atus provi ded

wichthe gapeeniseliernigr ealroling the gappebyrrit e Pigk’fiSce of

the present invention; _ _ .
Fourthly, in the conventional transferring tool for semiconductor

devices, a gap between one pair of supporting brackets is controlied by
combination between right and left screws, or by using a cam. This
causes the pair of supporting brackets to be imprecisely moved, and thus
first and second gaps has to be preset. The first gap corresponds to a
gap between semiconductor devices on a tray, and the second gap
corresponds to a gap between semiconductor devices on a socket, etc.
Under these configurations, a gap between the semiconductor devices is
passively controlled, i.e., the gap is adjusted only to the first and the
second gaps.

But, in the transferring tool for semiconductor devices of the
present invention, a gap between one pair of supporting brackets is
movably controlled in combination manners between pulleys and belts,
and between gears and chains. This may enable the gap between said

one pair of supporting brackets to be real-time controlled without any
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FIG 2 is a conceptual view show ng a configuration of
the 25transferring tool of the sem conductor device

i nspection apparatus of FIG 1; FIG 3is a
per spective view of one exanple of the transferring
tool of FIG 2; FIG 4 is a plane view of the
transferring tool of FIG 3; S5FIGS. 5 and 6 are side

. ¢
Et@ offs hafed AP HRbUAT s ekl ver

S t I I

d¥“ 8o L%, @%%?qr@%{iﬁtéﬁL 3 PRITEPI lEes of the

an 9 d 10

PESHRIE N VRPN @oﬁaﬁgetgp TP PARRTLR | ﬁ@?@oﬂf bi%s: st to

SRS S A SR SR

15Description will now be given in detail_of the

pickesin anfown eraimnstaliady and the gap controller for controllmg a gap

between the pickers. This may enable a rotational force of the driving
motor to decrease without using an additional decelerator.

The foregoing and other objects, features, aspects and
advantages of the present invention will become more apparent from the
following detailed description of the present invention when taken in

conjunction with the accompanying drawings.
BRIEF DESCRIPTION OF THE DRAWINGS

The accompanying drawings, which are included to provide a
further understanding of the invention and are incorporated in and
constitute a part of this specification, illustrate embodiments of the
invention and together with the description serve to explain the principles
of the invention.

In the drawings:

FIG. 1 is a conceptual view of a semiconductor device inspection
apparatus provided with a transferring tool for a semiconductor device of
the present invention;

FIG. 2 is a conceptual view showing a configuration of the

transferring tool of the semiconductor device inspection apparatus of FIG.
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reference to the acconpanyi ng drawi ngs. Hereinafter, a

transferring tool according to the present invention

will be explained in nore detail with reference to the
attached drawi ngs. The transferring tool 700 of the
present invention serves to 20 transfer an object to

be transferred such as sem conductor devices 1, and is
install ed at a sem conductor device handling apparat us
uch as a semiconductor device sorting apparatus and a

sem conduct or devi ce inspecti on appar gt us. .

Ref ef 1 PG § & FIPGSPECIURYIEN of RBe AR 0% rags (s tool
i nspecti on 25appar atus, one exanple of the

o&MGotiduct or devi ce handl i ng apparatus installed

with the transferring tool 700 of the present

i nvent IFOB, 4 coapiarsedew ofdheitiagsiairing 100 of 16 Bst

vi sion inspection unit 400 installed at one side of

the | o&UGBYS5wmict6 A60siderviews péthe trgnsfewing tan ehF Kadk

of the sem conductor devices 1, a second vision

i nspectFi@8. Uni and® drestahtestuatl vimes siedpeofivaiheshdving a
| oading unit 100 for inspecting upper appearance of

yBaiceeHhe eoatelerfolevhteling a wntcal g betagenrthe B0 ferring

for sorting the sem conductor devices 1 according to
hOSRFH 0. s&pul ts by the first and the second vision

i nspection units 400, 500. The |oading unit 100 may

have Vaiialsy Conf i@HLAL | ioepfifalSHBWR. rddpelctivély Gshdwing a

the loading unit 100 may include a guide portion 110

fLar._qui. di 2 8 IHahabdd

SRzl B PR O ophicTig” g BBpaal feh bighber he
riViD ni hown) for noving the tray 2 al ong

?ﬁ@sgﬂﬁaﬁt%’##?ﬁ§-§1o. The first vision inspection

unit 400 is installed at a body 10, and

DETARED DESCRIPTION OF THE INVENTION

Description will now be given in detail of the present invention, with
reference to the accompanying drawings.
Hereinafter, a transferring tool according to the present invention
will be explained in more detail with reference to the attached drawings.
The transferring tool 700 of the present invention seives to
transfer an object to be transferred such as semiconductor devices 1, and
is installed at a semiconductor device handling apparatus such as a
semiconductor device sorting apparatus and a semiconductor device
inspection apparatus.
Referring to FIGS. 1 and 2, the semiconductor device inspection

apparatus, one example of the semiconductor device handling apparatus

10
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15 serves to inspect the appearance of each

sem conduct or device 1 by anal yzing an i nage of the

| oner appearance of the sem conductor device 1. The
first vision inspection unit 400 includes an i nmage
obt ai ni ng devi ce for obtaining an image, and an i nage
anal yzi ng device for analyzing the imge obtained by

t.he e, 0 n dev VISl ;

tﬂgﬁeu%%‘%aw (i rtag B i e 7B f“ﬁ?%ﬁgg%ﬁfi?‘g%*ﬁ@ (g IRises
st Vi Si ectlon uni t .k er ond
Liboing Fapdobi Bt ehigoadB neg o AR el aiﬁﬁ Side of
per side of th bod 0 as to obtain

ttﬁ asbes gk fon e RO uEh AR AELE ! dit seaTgoductor

The second vision_ inspection unit_ 500 includes an

i dRiresobt aisecaRd Zﬂ&!@le"&@@@Gnl%tt 00 eptalisshat o sideaf the

2 where the seniconductor devices 1 have been | gaded,

floadiopt unihi109 fon inepeeing upper @ppenraisseak He sepricenhistor

sem conduct or device 1. As shown in FIG 1, the

i deviEeso bt andhiangortiogi wdt 330 femgoivgithe tsaimieendidoedeyiees 1

| oading unit 100 so as to be noveable in horizontal

aautording eo trnspeictidn resulisdns theXirahdnd thi secardvisionanspection

a noving path of the tray 2 in order to enhance

I EReN0, @oospeed for the sem conductor device 1. And,
gui de portions 510, 540 for guiding novenent of the

i mge Offi@ididiey daki T Y haveXvandus cdnfigakitions. As ashown
installed at the body 10. The first and the second

Vihsten 1i gﬁpﬁﬁhhr@u!‘#ﬂ'm@ $80.in&08e ianguae tpoHomh e ier guiding

bal | gri | ead has been” damaged, appear ance states

SHEPeRS Pw%tﬁg sqdreth tRaGinashNef sBRfidorRitictdtedevices 1

sem con UCtOf vices 1 are good r not, etc.

e BELL 824480, P BAFIng @&go@wure bl & tray 2
PLBRG S Yuldd SBHIBR"180 as o be classified

The first vision inspection unit 400 is installed at a body 10, and
serves to inspect the appearance of each semiconductor device 1 by
analyzing an image of the lower appearance of the semiconductor device
1. The first vision inspection unit 400 includes an image obtaining device
for obtaining an image, and an image analyzing device for analyzing the
image obtained by the image obtaining device.

The second vision inspection unit 500 may be simitarly configured
to the first vision inspection unit 400. However, the second vision
inspection unit 500 may be installed at an upper side of the body 10 so as
to obtain an image of the upper appearance of the semiconductor device 1.

The second vision inspection unit 500 includes an image obtaining

device 530 installed above the tray 2 where the semiconductor devices 1
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15 into ' G (good products), '"Rt(having first inferior
products), 'R2' (having second inferior products)
according to the results of the sem conductor devices
1. Each of the sorting units 300 may include a
gui de portion 310 installed at one side of the |oading
unit 100 in parallel, and a driving unit 20(not shown)

f ' the. t l. t [ '

iy Pas Jondin o o o alyaY uMBptt el bbbl pdpearage of
a %;at us égot S ovvn% 1between the | oading unit 100 and

t SPCRGUUHPT €%68.7 And, the tray 2 may further

i nclude an enpty t unjt 200 for transferrin he
enpty ﬁsa)ﬁhﬁ’r‘lg'h 'Wﬁrigyh T hEes dRPEB nARIEINd |'C€e%3 RiYe be
not been | oaded, to the 25sorting units eégge .
Thetalegepove Me lnadinopoit 180 sorrs ke MYERRE Idhqrizental and
210 installed at one side of the loading unit 100 in _
partidal alirectings &X @nidvY diyegtions)(aieng HoeMNIRAth @hiiefay 2 in
the tray 2 along the guide portion 210. The )

sedic tmeénbaoce despentionlspmed fardhefsamieantiestae davicael. And,
first 5 vision inspection unit 400 and the | oading .
uniitie 198tioan s et Sk ot yeidingysogemegnbd e wpage obtaining
transferring tools 700, 620 along a transferring tool

qivile: 890 in Ksdral Y efliteatiohd ardvdsalita.at the body 100 or der
to enhance inspection speed by the first vision

i NspectTrA fitli dncAHd sbedraevisionrigbeefios emits G¥i) G0 inspect
devices 1 need to be transferred 10 at one tine.

SYREBet PRISHIE 6PRHLChE baeH dffaded! SpiRI8AES kSiates such as

transferred by being |oaded in the tray 2, the

tcer?L?fo‘?rsrciré‘t\%h% ﬁﬁhswﬁ&ﬂer 24K the dBitieshduRidedevices 1 are

confi gured consi deration of a structure of the
t c s a gap between the sem conductor devices
1663%80%1;“&%‘%%%(2(1 inthe tray 2 and a size of the

cem ConEHERBSERE bop P SRRRBUBUEHER as g un

100, and may be configured in plurality in number so as to be classified
into 'G'(good products), ‘R1'(having first inferior products), ‘R2'(having
second inferior products) according to the results of the semiconductor
devices 1.

Each of the sorting units 300 may include a guide portion 310
installed at one side of the loading unit 100 in parallel, and a driving unit
(not shown) for moving the tray 2 along the guide portion 310.

The tray 2 can be transferred by a tray transferring apparatus (not
shown) between the loading unit 100 and the sorting units 300. And, the
tray 2 may further include an empty tray unit 200 for transferring the empty

tray 2 on which the semiconductor devices 1 have not been loaded, to the

sorting units 300.

12



10

15

20

25

or a gap between sockets for inserting the

sem conduct or devices 1 therein, or a gap between
accomodat i on grooves of the tray 2 for accommobdati ng
t he sem conductor devices 1 therein may be vari ed.
Accordingly, required are configurations to transfer

| arger nunber of 20 sem conductor devices 1, and to

o ot S0t 2B TE e Bl e B e
R ST 09 ey, FRRCIAVE 0P o
P B P 2 S A 5 PRI, 52 5,

when necessary, for picking-up the sem conductor ,
devi cesle semicondudon dexises gfﬁfef ansferRes Retwasy the first
sem conduct or devices 1 by picking up the

Sasiboansnestion unikAd andriag loprieg Wit B and between the trays
configurations, and may include a suction head 731.

Thby smetdronocteesangfatringetonés 780 §Hk&long a iignsfaging tool guide
sem conductor device 1 in a suction nmanner by

dgibieinatalled = tvebodmifr essure together with up-down
novenment. Each suction head 731 may be installed so as
to be up-glaentorenealdeinspdepandpadd py the first vigion inspection
supporting bracket may be inplemented as the plurality

QiniP4 0tk 8afgef UG dfhatbegudtor tudceoWndan @ batrans@rred
manner. As shown inio FIGS. 3 to 6, the supporting

bitage time Ginete Sheéd sbirlisdndrieritaddvidiss Draekpdnefdly transferred
noveably installed at the sem conductor device

;t{}gg@ﬁ !IBQd%t?Wrtl?é %%5;2% tﬁe_tra?i%@er‘i’lﬂs tBais' 764, s8F aRdrequired

orting ackets bei ng coupled to the first

Sio aﬁbéﬂﬁénﬁﬁ%m%oﬂﬂe%{%n@y hr@r ﬂ?repéfct'ﬁ%rllza%@such as a

ins ereat wth a gap therebetween. e first

SR BEbath, 1S SRRiediug d; UBgERS (ERgEOnRioddiadt gne tray 2
ARES st eBilab 8lNistt g bracker 720 s
moved tﬂwengi\ég otfr%ﬁe %ie%gornsdu%%c?r'devices 1 to be inspected or sorted,
or a gap between sockets for inserting the semiconductor devices 1
therein, or a gap between accommodation grooves of the tray 2 for
accommodating the semiconductor devices 1 therein may be varied.
Accordingly, required are configurations to transfer larger number of
semiconductor devices 1, and to more actively cope with change of the
size of the semiconductor devices 1 or change of the gap between the
semiconductor devices 1.

Therefore, one of the transferring tools 700, 620 may include a

plurality of pickers 730 installed in two rows so as to be movable along the

transferring tool guide 601 when necessary, for picking-up the
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The transferring tool guide 601 serves to guide
nmovenent of the 20transferring tool 700 in various
directions such as X, Y, and X-Y directions.

As shown in FIGS. 3 and 4, a coupling portion 711 for
coupling the first supporting bracket 710 with the
transferring tool guide 601 may be forned at or

TieBPa ol BBabt 3, §?ZE’EL? 7901 & pr ovi ded with f
712 25 - di '
The. pi o @icks TR0 AT HaaHBrhicShiBEbE RRyRies 1 by

the apertyres 712, pneumati.c pi pes (not shown) f .
ORI e SR indbRry Gaucet Y (8 (BISUE bghfihuations.
pi ckers 730. . The fjrsg supportin cket 710 .
Ry Mavtirglide mesyriiondipasi {8 nbe 5&&%‘6‘?‘%’ Bége“ewe?’ to pick-
connection nmenber 713 firstly connected to neumat | c
sugyeher semicopabetos dsige fbrin g ndicdienngaangh nerating a
pressure by external pneumatic pipe (not shown) and
seamoinich yresmnmeclogdthes witke yndowat meveineat Eagh suction head
connecting the respective pickers 730 so as to prevent
nivemaytbestdiiedpicaetebd 3p-dovemipieag'd intependeniiby

t he pneumatic pipes. 10The one pair of second

suppor tA ngigpoatketisatRét arsy ibestraplessemied has thapplurality of
t her ebet ween, and each of the second supporting

higiedsat B30 20e NMAstaley én Waoi ows Foaf vainat mamset.0As shown in
install the pickers 730 thereat. The plurality of

P IeXS 1 3 to/ 0thal Syppdsfird) britkat ireasiesseimtduppppioytbragket 710
bracket 720 with a gap therebetween. 15Here, the

pﬂn%%@é@lﬂﬁ&aﬁ'é& at (He gbhednatcRrdRvitk ihBgegRFOAsharatus, etc.,

supporting brackets 720 in a horizontal direction,

8h8 (ﬁaﬁxeopéééoﬂ SWH%WQ&@& 799 BEiAG BLBI ® the first

I sposed 1Th a vertic rection. Wth consideration

LR P S P G IR 0t o
SESONLELBR na

The first supporting bracket 710 is installed so as to be movable
along the transfer tool guide 601, and is transferred by an additional
transferring apparatus. Accordingly, the second supporting bracket 720 is
moved to move the pickers 730.

The transferring tool guide 601 serves to guide movement of the
transferring too! 700 in various directions such as X, Y, and X-Y directions.

As shown in FIGS. 3 and 4, a coupling portion 711 for coupling the
first supporting bracket 710 with the transferring tool guide 601 may be
formed at or coupled to the first supporting bracket 710.

The first supporting bracket 710 is provided with apertures 712

opened toward an upper direction of the pickers 730, i.e. over the pickers
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20br ackets 720. In the case that the pickers
730 are installed on the facing surfaces of the

adj acent second supporting brackets 720, a gap between
the pickers 730 installed at the adjacent second
supporting brackets 720 may be mnim zed. 25The pair
of second supporting brackets 720 nay be

BT e, SRUEIEE. L ISP, SRS 0w o
o e L BB RORA S B ARt o
720, e SR S0k Sl BP0

notion of the second supporting brackets 720, .
TREYMAEG PIPFoEPHICCHAN dBE el H%ofirﬁﬁy geRpecigdl to a pneumatic
configuration for |inear-novably coupling the second
amsoatar ngobshoke) Sor zenetinge af praYmatip foessiHg by external
bracket 710. As shown in FIGS. 3 and 5, the |inear _
nutdunatipipiiee (not sfaenhendi aeteniby Loguegedrintibe permatic
coupled to the first 10 supporting bracket 710; and a
qipee frocknid@inpupkedesmedine gickees néddeso 743 v prevent
to be novabl e al ong the gui de nenber 741, and coupl ed
traotdeeneedntiespioRers 769 hoacbetrngy #ilienced by th&hmneumatic
transferring tool 700 may be installed so as to have a
gsipeé Ph or Pv) controlled by at |east one of

hori zontal and vertical directions. And, 15 the

transf erpd BetRM off ScdRY sisodHIAY ibiackats t7203areeintiatiall with
gap controller for controlling a vertical gap (Pv) of
té‘?a@@hére%@t@@&r‘ﬂ%cﬁé@&%? {HOs &K Elghofdfy bAitkeds 720 may
hor'it zontal gap controller for controlling a horizontal
g?)ér}{tel(r\cl) i\loelliréf %%r é@é 0 cg)nlt%?%l” tgaﬁg‘}lﬁ%a@g%p ( ngg”hgfplléxghty
t pAl c PROL I | . :
STaEReS 750 ARERRBPROSA AU S Torfifg LB 72tPwith 2

contﬁ]%l ler, includes a vertical driving unit installed
MR r?ti)?@i%%pporti ng bracket 710 for generating a

oK 75 R P RITRL D popportng
g%gg@éﬁ?ngaw%sﬁ&%%%téu@ﬁ"g(r:ttlfi)nr]gwwé?é:lhe%ﬁé ga?rr of second
supporting brackets are disposed in a verlical direction. With
consideration of the structure of the pickers 730, the pickers 730 are
preferably installed on the facing surfaces of the second supporting
brackets 720.
In the case that the pickers 730 are installed on the facing
surfaces of the adjacent second supporting brackets 720, a gap between
the pickers 730 installed at the adjacent second supporting brackets 720

may be minimized.

The pair of second supporting brackets 720 may be linear-movabiy

15



10

15

20

25

25bet ween the second supporting brackets by being

linearly-noved by the vertical driving unit

The vertical gap controller may have vari ous

configurations such as conbi nati on between belts and

pul | eys, conbi nati on between gears and chains, and a

screM/nethod 5As shown in FIGS 3 to 6, the vertica
control ler, as one exanp include a rotation

dP WRiag tmithe7&isti syppeitieg Ma@maé ¥195ﬁosa§p&tfﬂa+ge a gap

bracket 710, and one pair of pulleys 762 installed at

t therebetweesy ppbireliasy byr acketical @ago castrotiehéhatondt &g later

by the rotation driving unit 761. And, the

| €xgainedotHesa, the seoend 'rsuppazxdiegdmckeﬂs BH) nay7b8 coupled to

coupled to the 10 pair of pulleys 762 and connected

t thet Fest sequpudtiregy gpacketng1driacleelinea2 hctmrnagutde coitt 740 for

a gap between the second supporting brackets 720 by

bguidggninead motion of the Begondtsaibportinds bracketswaid. 761

serving to rotate the pulleys 762 of the vertical gap

cont r offherlingay maven \(Ride Uit inghlf dlbvengny ABAfigliraton for
15 rotation driving unit 761 may include a driving

mﬁr@ar%ﬁé@abl@%@bhﬁ@ thé deltendlidiploosiRPerddkats brackethe first
0, a driving pulley 761b coupled to the driving

bra®iebt a7 4.1 Ad RBoRA! fn ﬁﬁi@ @Oén&@ﬂﬁétl?%%ﬁtrﬁﬁuon

dri ing IIey 761b to one of the pulleys 762 o
j 2 h L, Se:
I T

FeSTpofihd TG f10 t?ﬁ%[]%@fﬂ%*ﬁ J&?gﬁﬁgﬁ%ﬁe‘% e guide
‘SLI F‘ﬁb@% ikl e%?%‘é 175 RASVE Hiang dbe guidE dﬂE'E”l%%f%f‘“d
i

ried B rseqt? Eéfﬂa@?)?uﬁ’eabgﬁc’ﬁm%i'?nngddieutinmt
deceler 5can be

to e.verti controller 720
moro ackif H?@F‘ rmt%%ﬁﬁ REURBIUES RRAG AR &P (PN

rati o betwe
or Pv) control[ed by at least one of horizontal and vertical directions. And,

the transferring tool 700 may be provided with a vertical gap controller for
controlling a vertical gap (Pv) of the pair of second supporting brackets
720, and a horizontal gap controller for controlling a horizontal gap (Ph) of
the pickers 730.

The vertical gap controller serves to control a vertical gap (Pv) of
the pair of second supporting brackets 720 where the pickers 730 are
installed. And, the vertical gap controller includes a vertical driving unit
installed at the first supporting bracket 710 for generating a vertical driving
force; and a linear-motion unit installed at the first supporting bracket 710
and connected to the second supporting brackets, for controlling a gap

between the second supporting brackets by being linearly-moved by the
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the driving pulley 761b and the pulley 762 of the
vertical gap controller 720. Here, the driving pulley
761b nmay be configured to have a dianeter smaller than
that of the pulley 762 of the vertical gap controller
720. The rotation driving unit 761 may further include
a driven pulley 5 761d in the conbinationa

coq&i%u ation.ﬁetmeen the pulleys and belts. Also, the
rTHET SHVEIE ¥ithg unit 761 may rotate the pul l eys 762

of the vertical gap controller 720 by various nethods
such aST@%gpﬁ@gb%anqﬁntroller %Z‘EV?\){%Q”M%‘\?'QV@QWSSS“W
installed at the first supporting bracket 710 so that

A ConR e Petwerh dsitscanh RUIEKS | GRMPBalRNNBYNRSR gears
of the 10 second supporting bracket 720. And, the

drnd chgingoand assiewinkethadtal led in parallel to

rotation shafts of the pulleys 762 of the vertical gap
cont r oRBeshq®0.in FIGS. 3 Theb pHia veftigall gay sonbpliar eas one
installed at the first supporting bracket 710 so that

a @ample| rbay tindld8e camotadionndtidhy edhit 76dr oséaltade at the first
second 15 supporting brackets 720. And, the pulleys

768 ppytite bratked I 71M16d asd @ peirkd puliess aii2einblallbdi atghe first
supported by a suppl enentary bracket 762a. The
CofpprtimebiackBB 7116 sonsd @l heebtateddsy the latattmruphiddg tumit 761.
the pair of pulleys 762, and so as to be rotated by

r ARl B Hedrfotid LIBN AP frci@NE cBhtroDbEIS 68 colPRdTRY the
be formed at the second supporting brackets 720 for

yA i st ' { k
COPO Bl ) apscn kR stateotrpelpodtitg e 12

h
7 . ) ._
75 S LS b8 hEnpnaappel g biseteveo by
drﬁé’ih@%&@(&a@ers 721 are together noved, thereby noving

t he"'sécond supporting brackets 720 fixedly-coupled to
the 25dﬁ'16\3/ 'rgt%tigﬁné)rﬁlriﬁg Zj%?t 761 serving to rotate the pulleys 762 of

the vertical gap controller may have various configurations. And, the
rotation driving unit 761 may include a driving motor 761a installed at the
first supporting bracket 710, a driving pulley 761b coupled to the driving
motor 761a, and a driving belt 761¢ for connecting the driving pulley 761b
to one of the pulleys 762 of the vertical gap controller 720. The driving
motor 761a is preferably inwardly installed. With consideration of this
structure, the first supporting bracket 710 may be provided with a slot 716
for passing the driving belt 761¢ therethrough.

Here, the pulleys and belts of the rotation driving unit 761 may be
implemented as timing pulleys and timing belts with consideration of the
accuracy. Without an additional decelerator, the vertical gap controller 720

can be more accurately controlled by controlling a diameter ratio between
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Preferably, the pulleys 762 and the control belts 763
are inplenented as timng pulleys and timng belts

wi th consideration of the accuracy. The vertical gap
controller may be installed at various positions 5
according to designs, and may be installed at a
position corresponding to the center of the second

JBRELH ”39'%%%%@5 Sitapdfef vel R Bie Siniann pagroier 720.

brackets 72 he case that the vertical ga
clafen of FaeFj“V'Egl Raiey |7§d at"3y PEsFPNUHINESr 10e SRYR R gw@ter
one end of the second supporting brackets 720, a 10
vEnalerdhag dptiefdhe outiey ¢BAGY 819 Vertisal gap contgller 720.
symetrical to each other. For this, may be further

i nst al I'Bee aotetipp| driving ainjt T&t maafuggs oshideoa diven pulley
i ncludi ng one pair of pulleys 862 installed at

paEid ironke comlasptentingprtfigurdtiorobisbweandie gfullelie and belts.
second supporting brackets 720; a control belt 863

cllep| Be totattdmedpang uoit 701l inayso8ae thapdlleen @2 péthd vertical
the second 15 supporting brackets 720 so as to

cgay cohtralleg JROUBL veroust hetisrisandhsapgeat inglibgacket s
720 by being noved; and a connection shaft 865 coupl ed

to t heTheldrisy FeRopT7et heisvinstalical ataap Mensuppding ipadket
coupl ed to one of the pair of pulleys 862, for

t rans g ithatng dRivirdf é‘lﬁé\f?'ﬂ?éreﬁpﬁﬁﬁn&fmfllh@wd@bh Wév&ﬁ@n@éf the
the vertical gap controller to one of the pair of

Pml%é tsﬁ@%o %gﬂi eﬁéia?ﬂz(y ARG @I o8 ANt idthiRdd in

a sensor for sensing a gap between

f/;k%rﬁﬁéﬁ%dro?é{%o% opfh%cﬁﬁtez/sy@z of the verti cghﬁog\)/ Sqnoller

Ical "gap con er can nor e preC|se
nati on betmeen belts and pul |l eys and conblnatlon
betWween gears and chains, thereby nore actively

cont ol 888 RS ThE% RPSEIRAIRYEL Bty GEPRlg bracke
710 so that a conirol belt 763 can be installed fo cross the second
supporting brackets 720. And, the pulleys 762 may be installed so as to be
rotatable by being supported by a supplementary bracket 762a.

The control belt 763 is installed so as to be coupled to the pair of
pulleys 762, and so as to be rotated by rotation of the pulleys 762. One or
more slots 729 may be formed at the second supporting brackets 720 for
smooth installation of the control belt 763.

Once the control belt 763 coupled with driving members 721
fixedly-coupled to the second supporting brackets 720, is rotated by
rotation of the pulleys 762, the driving members 721 are together moved,
thereby moving the second supporting brackets 720 fixedly-coupled to the

driving members 721,
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and the structure of the tray or socket, etc.

Wth reference to FIGS. 7 and 8, will be explained a
process for controlling the vertical gap (Pv) of the
pi ckers 730 arranged in two rows by the vertical gap
controller. Here, it was explained that the vertica

gap has 5 decreased. However, the vertical gap may

i ncreas and.the vertical be en th i gkers 0
my be_ biaeanL y b PUSES A T nehaiih R n are
pul | eys. As. sho in F 7, .the pickers. 730
iTR{RgERtech A BT inGuRUES miﬁaﬁa@ oS Wi &Pas eFipn of the
positions, and have a predeterm ned vertical gap (Pv).
VWAEHPRE vertical gap needs to be narrowed while

pi cking-up or transferring the sem conductor devices _.

1, a cohbe oertigal (gan cgﬂtwk?gr anayves inglalledrati afiougapositions
controller. Firstly, the rotation notor 76la of the
ratcardiog tordedigns, wand mayibe staipd at atpesition eorsespanging to
si gnal under control of the controller. As the

r thicatcieaternof adhe768&eond suptpairing hracketsn20] dselt &a3osition
is rotated via the driving pulley 761b, the driving
bedtest@hdiraptipbes ehd dof lee deconchgumairtiey brédkets 7he.

driven pulley 761d coupled to the driving belt 76lc,

and the pd tays tgtzheoprecdlashy cotthellatris vestalad bew position
761d. 200nce the control belt 763 is rotated, the

dr bk IHRIRENRS diid SRURK aflet SeddiRl %gpbbﬁingbakacké@% 720, a
are together noved. As the result, the second

SURRQEAS ge%%i c@@@oweb% icPob @nﬂﬁéwﬂcagtdreaa%%her

721 are own I n . Heré, the second

SUPPOfid r}ﬂﬁgrb%ciiﬁ%%r r%Qal&tha%% %ﬁ?%ﬁﬁg?&?& E@oﬁgoiler,

t he suppl ementary vertic gap 500 nect e

%Hlutdr}ﬁgeBHlacgﬁé'els 0?9%@3&3% ga&%ﬂéﬁhe seco fe rgt%g) ndlngg to
85508 B D ST B 98 oy o

m)c\zlot,idpled to the pair of pulleys 862, and connected to the second

supporting brackets 720 so as to control a gap between the second
supporting brackets 720 by being moved; and a connection shaft 865
coupled to the pulleys 762 of the vertical gap controller, and coupled to
one of the pair of pulleys 862, for fransmitting a rotational force of the
pulleys 862 of the vertical gap controller to one of the pair of pulleys 862.
Preferably, the vertical gap controller may further include a sensor

for sensing a gap between the second supporting brackets 720.
The vertical gap controller can be more precisely moved by
combination between belts and pulleys and combination between gears
and chains, thereby more actively control a gap between the

semiconductor devices according to the size of the semiconductor devices
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When the vertical gap (Pv) of the pickers 730 di sposed
in two rows 5is to be controlled, the vertical gap
controller is used. The vertical gap (Pv) of
the pickers 730 can be nore precisely controlled by
using timng belts and timng pulleys as the vertica
gap controller. The suppl enentary vertica

VAR R a R or the connect i on
om 1 1 ca B EERDE DS 2naE. SRS ERRbIALH gigges for

controller serves to ntrol a. hori tal gap .(Ph) of
CRntslingsing Verhoalgap (RY) 9idve Piskers (30 %W%Eﬁr'étt‘f"br{gws by
As shown in FIGS. 9 and 10, the horizontal gap ..
cwﬁt\f%twc’érgsfpayomtf@l%dféeﬁﬁwaﬁietxg'ar%qc? %@tithgt‘%ﬂm@é{ ggp has
t he second supporting brackets 720, for connecting.
sdppersehgHawaber sha yerige gaprt maypneleass. asd theevertical gap
installed to each other; a driving unit installed at

t betweeoole sicheisr T3Ggnay hekearpuphoset by usor tisling Mgita and
gap between the supporting nenbers 732 by driving the

| imkgumilieys751; and a driving force generating unit

for driving the driving unit. 20The link units 751

serve Ae slwwi dh BT, tentpidkega [y ebwaegethie preckews are
730, and may have various configurations according to

degisgdsed Ahfreddierrhingl puditichs? Zthdneave agdredeteamined vertical
plurality orf link nmenbers 751a, and pins 751b for
Cogdleptying the link members 751a to each other. Here,

the 11rnk units 751 are coupled to the supporting

Menber gyia3? 1y vertsa ijcjlé%gﬁéé’és 25 12 nalfogkar aBliy pigihglep or

portions 721 for qgui novenent of the supporting

%?g%@etﬂﬁohﬂ%@r '(51%95(:%% 1 hecserong (ﬁHP_QI%\lR/hPSrives

Iving unit consecutively

no, [ ' 51 or the supporting nenbers 732,
thtér%eéyeﬁ%%%éﬁoﬁﬂt'tnoge‘he hori zontal gap (Ph) of the

SDPO! RS L R RSP o By g B
r%tta%tegbtlayy a driving signal under control of the controller. As the rotation
motor 761a is rotated, the control belt 763 is rotated via the driving pulley
761b, the driving belt 761c coupled to the driving pulley 761b, the driven
pulley 761d coupled to the driving belt 761c, and the pulleys 762
connected to the driven pulley 761d.

Once the control belt 763 is rotated, the driving members 721
coupled to the control belt 763 are together moved. As the result, the
second supporting brackets 720 coupled to the driving members 721 are
moved as shown in FIG. 8. Here, the second supporting brackets 720 can
be more smoothly moved by the supplementary vertical gap controller

connected with the pulleys 762 via the connection shaft 865.
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installed at the second supporting brackets 720, and
rotated by receiving a rotational force fromthe
driving force generating unit 753; a belt 755 rotated
by connecting the pair of pulleys 754; and one or nore
novi ng nenbers 757 having one end coupled to the belt
755, and anot her end 10coupled to one of the

supporHe\?% %\%bﬁﬁékgréz-?so . o7ud?é§f & ably sé&ﬁwhde supporting

respecti g nenbers I's coupled to t

respective. SUpportin rs,..7 AN t

BFR AL RS bl R e () YEIebERRECR B 8 sdcond
t he suppqrtin ers 732, the noving nenbers 757 are
158Pﬁ%@'"gﬁ)rﬁﬁ‘é&ﬁﬁ?ﬁﬁ’ﬂgo}ﬁq'r of moving 15 nmenbers 757
may be coupled to the belt 7 so.tha Vi n .

i 1 ect RGN irevepalar o afte il iag n tyg rows
the case of installing the novi menbers 757 and the
§%Bb@¢ppﬂ@0W%hﬁ@@§e¢§@1aﬁPGBBHQF'éS§§? aces of the
second supporting brackets 720, slots 727 y be ,

f or med Tiiet verdieak paeri&ivi ot toe @@h@r@cﬁgrpaéhggn@p(%,premsely
t hereof. 20The driving force generating unit for
apetratiéchdoyt bieingi timim,gqﬁzeitsmrld Bimiaei pukgyst Be e veligal gap
unit may have various configurations. As shown
iconfrbl@&s. 3 and 6, the driving force generating unit

may i nclude a driving notor 753 for generating a

rotati anal sfipslementatyavaiticali gap kehtrolf&3kas er similar structure
connecting a driving pulley 753a coupled to the

&l NG e ap2&ctitdlief excéptaos thd tomueaionaheatf 86&|and thus
force and the driven pulley 753b a driven pulley 753b

GRMNASIE e kfapiforOhMtdOBmRRRS for EoBvehiehbe. pul | eys 754
respectively installed at the second supporting

br acketo B8 5% gapetstitadiicpnsetied he dhintndl ng hwiontal gap
753, ”;Ifeped%ig\r}]zng pgl Fey 753a is preferably forned to

ggﬁg o?t@ @ﬁ%ﬁs‘f 75078 Ehal R et Bitouel cdrifiguebitionsn ABWHOA in

considering that the second supporting

%?@fﬁé %Péfzg?g’&ﬁ% Hc?ﬁi(%rg?i: %%o g&\ﬁﬁgileﬂ ReaydhicMide0IinPLRlts 751

y Tns e first supporting
J5 G181 450 5BLE0 OB Eh RIS T80 ARG s
B SRES e st Bl S i RABIER Bl g
Cuonri]’tf |jn %Jarll?ag atitothgesedciorngcstdp}/po?t?r?gn %&%ts 720, for controlling a gap
between the supporting members 732 by driving the link units 751; and a
driving force generating unit for driving the driving unit.

The link units 751 serve to control a horizontal gap between the
pickers 730, and may have various configurations according to designs.
And, the link units 751 may include a plurality of link members 751a, and
pins 751b for connecting the link members 751a to each other. Here, the

link units 751 are coupled to the supporting members 732 by coupling pins

752. Preferably, guide portions 721 for guiding movement of the supporting
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to driving unit of the second supporting brackets 720.
Al so, at |east one rotation shaft 759 of the pulleys
754 may be connected with a coupler 758, and the
driven pulley 753b is connected one of the pulley 754
of the driving unit of the second brackets 720 or
installed at the coupler 758. 15 The pair of second

su rti brackets . 720 have di fferent

THBGset ada A Her el Bt ihe SHoRoR ynrs i eRPis 72,
unit is_required tg smoothly fransmt _a drivi ce

to the I VMG AN GPRSRAHIVEN APYenfNG ditkednBS 9L the
change of the gap. The coupler 758 js confi vred E%
HeRPORtingaeamre s ddptiiaigby érgiralling tee Wl&?ﬂ% gap (Ph) of the
bet ween the second supporting brackets 720 can be
cBippogingamepybarad 32ers shewn gapleon? evd &t For

i nstance, as shown in FIGS. 3 and 6, the coupler 758

i s i nsThé|divisy Wt eapenciodat abe epdiy of pilidyisg 7b# atitetably
758a di sposed at the first supporting bracket 710, and

i nodtatles agdtho@pecoint sughortial dracketad 20n sedtrotateth blyeeceiving
758b for novably inserting the rotation 25shafts 759

ofa rdratipudll yse ot dfe tdneirds farcageaneirating ubhe’Seebdlt 755
supporting brackets 720. The rotation shafts 759 of

t hetRed 18y sorfRdktiply theepdlr io¥ ipiBeyi7B40fantihenes ee onore moving
supporting brackets 720, and the through hole or two

| NRERHERD 789! 1esvin® 3B ae cBeb ke dBahe SRAL 7952ANd another end
surfaces. And, the rotation shafts 5759 are coupled to

IS0 oty Rarioan Tmles 193 20,55 o
rotat eﬁré’f&%%tlfeche respective moving members 757 is coupled to the
respective supporting members 732 positioned at both ends thereof. In
order to inwardly or outwardly move the supporting members 732, the
moving members 757 are formed in one pair. The pair of moving
members 757 may be coupled to the belt 755 so that moving directions
thereof can be opposite to each other. In the case of installing the moving
members 757 and the supporting members 732 on opposite surfaces of
the second supporting brackets 720, slots 727 may be formed with
consideration of connection and motion thereof.
The driving force generating unit for operating the link units 751 by
driving the driving unit may have various configurations.
As shown in FIGS. 3 and 6, the driving force generating unit may
include a driving motor 753 for generating a rotational force,; and a driving

belt 753c for connecting a driving pulley 753a coupled to the driving motor

753, for transmitting a rotational force and the driven pulley 753b a driven
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Preferably, the horizontal gap controller may be
further provided with a sensor 820 for sensing a gap
bet ween the pickers 730 installed at the second
supporting brackets 720. Wth reference to
FIGS. 9 and 10, will be explained a process for
controlling a horizontal gap (Ph) of the pickers 730

TOOTED Al o Bkl RhOT T B 7o
SRR LSRR o 5 5PET b TG e, oo

and timng pulleys 15 As_ shown G, 9, e.
piqelerstion of dhe shyee MRIAWD S cmg J&W@Qdi?%’ﬁf‘d’s_é%&ais preferably
predet erm ned positions, and have a predeterm ned
hf@fm@drt@ Aavgapdipmeter smaller than thatesf tgﬁé’i‘wsm%ﬁv dP38ap
needs to be narrowed while picking-up or transferrin
t he seni\itbndomsiderinigthaedhe S@O@dnﬁmﬂ)mf@ﬂg(hl’cﬁckgﬁoMﬁ are
drives 20t he horizontal gap controller.
Rrartically, maveddthe idnigingototor7883 d$ praterablyvinsiglledraighe first
generating unit is rotated by a driving signal under
camposiingbrddket ¢ddtrathler éhan A thehseabridv$ugporting brade@ts $20.
rotated, rotated are the driving pulley 753a, the

dThey Fifd SupbbrtiffeBbraeep’ €0l may bbeprdvidedngitipal siely7 7T63a, as to
the driven pulley 753b coupled to 25the driving belt

7§ﬁ§otwﬁhstd1ﬁh@wmr@b515853@nne<:t ed to the driven
pul l ey = 753 Once the coupler 758 is rotated,

the rotatd 9\(‘]v§%%bto¥%3¢r@ﬂé@'I:%dcél‘?fldd?éd GO ! @ife&l@&:drﬁwed@d

r ot at ed, e belt 755 is rotated via the pull ey

7t§4d|‘?\9 | B BPtﬁéﬁeéﬁ@%hgﬁoﬁtﬁgfEra%ﬁ@ts m‘cﬁlsbh%t ki’@éstt one

5is otated e novin ers (57 coupled to

étuo??éwﬁ( fﬁé Qg ﬁ{ehﬁtalf%{}%"ﬁit {n%ﬁ Bé;SOﬁWé’dtQ@ %@%éﬁ)%g?sa,

e Seco upporti rackets coupl e

TR 50 PR SRRy B 55 of o
Ccﬂ'bxp | er g%?g'r%gegor&f brackgg\/% 6r H%ta%ll%% aﬁqﬁé tco%fe?%%h.m

The pair of second supporting brackets 720 may have a different
gap therebetween. Therefore, the driving force generating unit is required
to smoothly transmit a driving force to the driving unit without being
influenced by the change of the gap.

The coupler 758 is configured to have a variable coupling length
so that a gap between the second supporting brackets 720 can be
controlled by the vertical gap controller. For instance, as shown in FIGS. 3
and 8, the coupler 758 is installed so as to be rotatable by a fixing bracket
758a disposed at the first supporting bracket 710, and includes at one
through hole or two insertion holes 758b for movably inserting the rotation

shafts 759 of the pulleys 754 of the driving unit of the second supporting
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to rotated together, thereby snmoothly controlling a
gap between the second supporting brackets 720.
As the second supporting brackets 720 are noved, the
pi ckers 730 installed at the second supporting
brackets 720 in two rows can have the controll able
hori zontal gap (Ph). IsWhen the horizontal gap (Ph) of
t.he Eic%gﬁﬁ 730 arranged in two rows needs to be

AERSP| , the horizontal gap controller can be used.
Especial ly,, the horizontal ,gap bet e pi.ckers.730
can be%tﬂ%rr %taﬁpﬁé@gﬁy? Qr,boﬂ{ P’% F@E@yﬁyi‘gﬁf 9’%8”‘('[‘9{1% of the
belts and tim ng pulleys as the horizontal gap ) )
c oYRGEHH| POt Oragiedd didfy aRbhe HEPYh LR 28V WAL IB§R-IoN
are nerely exenplary and are not to be construed as
| i rales §8bhbaye eobgional seribnal surfasespfddetie retadiRn ngwfts
can be readily applied to other types of apparatuses.
TH 59 desscoupded da the threughdede oo twe ingartien Matdsy é58aad as to
not tolimt the scope of the clainms. Mny
al teemuatiblecis, thestiaftidiection andaoda v tr bardtatesd @gatidr. be
apparent to those skilled in the art. The features,
st r uct Urreserablve ttho dsyrizanthi ajdpecosthalteraney itst huthaf prokigled
exenpl ary enbodi nents descri bed herein may be conbi ned
ity &r $enbor VENBfdr GedBingl 8 Repdbétinesaal thansitiasrs 730 installed at
alternative exenplary enbodi ments. As the present

fipatdd8ad MY pbRIrgMadkad 7ap several forms without 5
departing fromthe characteristics thereof, it should

al so bepiRderstbAOA 14 F‘,@G,St. e @ Ve WP BE dxpPdned a process for

enbodi ments are not Iimted by any of the details

R OB LR L SRS e R e

SRS ARSIl o B PRRZAERLEP.e PR g,
rW%teeﬁ'or"?lznodrvtaI gap may increase, and the horizontal gap between the
pickers 730 may be variously set by using timing belts and timing pulleys.

As shown in FIG. 9, the pickers 730 arranged in two rows are
disposed at predetermined positions, and have a predetermined horizontal
gap (Fh).

When the horizontal gap needs to be narrowed while picking-up or
transferring the semiconductor devices 1, a controller (not shown) drives
the horizontal gap controller.

Firstly, the driving motor 753 of the driving force generating unit is
rotated by a driving signal under control of the controller. As the driving
motor 753 is rotated, rotated are the driving pulley 753a, the driving belt

753c¢ coupled to the driving pulley 753a, the driven pulley 753b coupled to

the driving belt 753c, and the coupler 758 connected to the driven pulley
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10 bounds of the clainms, or equivalents of such netes
and bounds are therefore intended to be enbraced by
the appended clains. Wat is clainmed is: 1. A
transferring tool, conprising: a first
supporting bracket installed so as to be novabl e al ong
a Stransferring tool guide of a sem conductor device

h?g%l(er; one pair of second supporting
b ets coupled to the first supporting bracket with

a gap therebetween, havjn luralit Lcker

for pic P?F@-ﬁ‘ﬁ)CQBWI@E%gdétrB*at%%\é}‘ihgé@%%Whgréa%ggé cotpfed to

t her ebet ween; and a vertjcal ontroll er

e et E o, g el Sh5ob ARBedSA ARL ey 754
supporting brackets by noving the pair of second
s@%ﬂﬁ@dﬂhgﬁbpﬁmaﬂ%ha 29ein the vertical gap

control |l er conprises: a vertical driving uni t

i nst al | @dcathe heltfibbsis retgipdrthierigovnadrembesy 757 coupled to
generating a vertical driving force; and 15a

| thedealt iH aom tagethen meved ) Adl the maving mesebergpfor dlengoved,
bracket, and connected to the second supporting
bihacdeatond $upporimg baddkietsy 720 gapiplest teethe tovirgeoembers 757
supporting brackets by being linearly-noved by the

vgyel inofkd dis ghdwgn WniRIG. 9. Here, the rotation shaft 759 is coupled to
the coupler 758 so as to be movable in the shaft direction and so as to be
rotated together, thereby smoothly controlling a gap between the second
supporting brackets 720.

As the second supporting brackets 720 are moved, the pickers
730 installed at the second supporting brackets 720 in two rows can have
the controllable horizontal gap (Ph).

When the horizontal gap (Ph) of the pickers 730 arranged in two
rows needs to be controlled, the horizontal gap controller can be used.

Especially, the horizontal gap between the pickers 730 can be
more precisely controlled by applying timing belts and timing pulleys as the
horizontal gap controller.

The foregoing embodiments and advantages are merely
exemplary and are not to be construed as limiting the present disclosure.
The present teachings can be readily applied to other types of
apparatuses. This description is intended to be illustrative, and not to limit

the scope of the claims. Many alternatives, modifications, and variations

will be apparent to those skilled in the art. The features, structures,
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20 2. The transferring tool of claima1l,

wherein the vertical driving unit conprises a rotation
driving unit installed at the first supporting

bracket; and one pair of pulleys installed at the

first supporting bracket, and rotated by the rotation
driving unit, and 25the linear-notion unit conprises a
control belt c o sai d one alr of pul | eys
oAy (RESs aiaeBasfion 1 S géﬁauﬁa o Seppdfients
control a gap between the second su orting brackets
byetdineg heirdy may berhe SRS FOVRTAGS MEWE B OBIRLR dgitional
wherein the vertical driving unit 5Sconprises a

r 8RGO afemative myermliaryisigbadinentat the first

supporting bracket; and one pair of gears installed at
the firAs eeppeseant feptbrescRay, baapabodtest indaygralierms without
rotation driving unit, and wherein the

| depantingoirdranthen bhamtﬂﬁsﬁtisestharex:rﬁnitrmouitﬁ\aalﬁo dsu phddrstood
to said one pair of gears, and connected to the second
st thié Bhgvdiaskidite] smbaslirhentsCare ot linlited maanypef theedetails
t he second supporting brackets by being noved. 4. The

t ohtief RIredoigg tdesleripfion,] @ilosd otivdradss spédified i btrather should
supporting bracket is fornmed with apertures over the

Phé khstreed thaadip \eitiR tilsCsdipress define®m tied |alpbénﬁ6@ claims,
pi ckers can be connected to the pickers.

;ggd glg%?fcgr?rdll iR afd nsddficatbnsRaT Bllnwithia t‘ﬁ@%éﬁa@ and
bounds of the claims, or equivalents of such metes and bounds are

therefore intended to be embraced by the appended claims.
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is installed at a position corresponding to the center
of the second supporting brackets, or at a position
corresponding to one end of the second supporting
bracket s. 6. The transferring tool of any one of
claims 1 to 5, further conprising a supplenmentary
vertical gap controller, conprising: one pair of
pul l eys installed at positions corresponding to
anot her 25 ends of the second supporting brackets;
a control belt coupled to said one pair of pulleys,
Whadiscdaimsd 8d to the second supporting brackets so as
to control a gap between the second supporting
brackets by being noved; and 5a connection shaft
coupled to pulleys of the vertical gap controller, and
coupl®ed t o Atrensiera obrenpmaisingf pul | eys, for
transmitting a rotational force of the pulleys of the
ver t iz afirsyagupponting | backebd iostelled sai ds otve fEai movéble along a

pul | eys. 7. The transferring tool of claim?2
frasfrringtteckeguldé e arseihditbedudsd deige hkdiet; conpri ses:
one pair of second supporting brackets coupled to the first supporting
bracket with a gap therebetween, and having a plurality of pickers for picking-up

semiconductor devices with a gap therebetween; and

a vertical gap controller for controlling a gap of the pair of the second
supporting brackets by moving the pair of second supporting brackets,

wherein the vertical gap controller comprises:

a vertical driving unit installed at the first supporting bracket for generating
a vertical driving force; and

a linear-motion unit installed at the first supporting bracket, and connected
to the second supporting brackets, for controlling a gap between the second

supporting brackets by being linearly-moved by the vertical driving unit.

2. The transferring tool of claim 1, wherein the vertical driving unit
comprises a rotation driving unit installed at the first supporting bracket; and one
pair of pulleys installed at the first supporting bracket, and rotated by the rotation
driving unit, and

the linear-motion unit comprises a control belt coupled to said one

27



10

20

25

a driving notor installed at the first supporting

bracket; a driving pulley coupled to the driving

not or; and a driving belt for connecting the

driving pulley to a driven pulley connected to one of

the pulleys of the vertical gap controller. 15

8. The transferring tool of one of clains 1 to 5,

conprising a horizontal gap controller which

conpri ses: link units having a |ink

structure and installed at one of the second
pajuphevitayagand aereeded 1o the sepnsst suposiighbrackaty seadée sontrol a

where the respective 20pickers are install ed;
gap beiwdangherseconasuapbiitigdirackass by ey sevedd

supporting brackets, for controlling a gap between the

supporting nenbers by driving the link units; and a

driving force generating unit for driving the driving

unit.3.25 The transferring tool of claim 1, wherein the vertical driving unit
comprises a rotation driving unit installed at the first supporting bracket; and one
pair of gears installed at the first supporting bracket, and rotated by the rotation
driving unit, and

wherein the linear-motion unit comprises a control chain coupled to said

one pair of gears, and connected to the second supporting brackets so as to

control a gap between the second supporting brackets by being moved.

4. The transferring tool of claim 1, wherein the first supporting
bracket is formed with apertures over the pickers so that pneumatic pipes for

conirolling the pickers can be connected to the pickers.

5. The transferring tool of claim 1, wherein the vertical gap controller
is installed at a position corresponding to the center of the second supporting
brackets, or at a position corresponding to one end of the second supporting

brackets.
6. The ftransferring tool of any one of claims 1 {o 5, further

comprising a supplementary vertical gap controller, comprising:

one pair of pulleys installed at positions corresponding to another
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9. The transferring tool of claim8, wherein the

driving unit conprises: one pair of pulleys

rotatably installed at the second supporting brackets,

and rotated by receiving a rotational force fromthe

driving force generating unit; 5a belt rotated by

connecting said one pair of pulleys; and one

or nore noving nmenbers having one end coupled to the

belt, and another end coupled to one of the supporting

menbers. 1 O The transferring tool of claim9, wherein
endseofribeisegone suppertiagérackeater med in one pair so as to

i nwardly or outwardly nove the supporting nenbers

di spaseEtat bedt toupnteld tofsaidensepaindf quplpys t ang connected to the

brackets, and wherei n said one pair of noving
savemdesupparttconaekeld dooas ke cortrélss gap beawearothengecond supporting

di rections thereof can be opposite to each other.

brhbidts Byebdingnsdvexdt and tool of claim9, wherein the
driving force generating unit conprises: a driving

ot o daheggne 'shiaftngowiePttat hargt dfotreevedicdr p¥bndntroller, and
pul l ey coupled to the driving notor;
coupled to one of said one pair of pulleys, for transmitting a rotational force of the

pulleys of the vertical gap controller to one of said one pair of pulleys.

7. The transferring tool of claim 2 or 3, wherein the rotation driving
unit comprises:

a driving motor installed at the first supporting bracket;

a driving pulley coupled to the driving motor; and

a driving belt for connecting the driving pulley to a driven pulley connected

to one of the pulleys of the vertical gap controller.

8. The fransferring tool of one of claims 1 to 5, comprising a
horizontal gap controller which comprises:

link units having a link structure and installed at one of the second
supporting brackets, for connecting supporting members where the respective
pickers are installed,

a driving unit installed at one of the second supporting brackets, for
controliing a gap between the supporting members by driving the link units; and

a driving force generating unit for driving the driving unit.
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a driven pulley connected to a rotation shaft of one

of pulleys of the driving 20unit respectively

installed at the second supporting brackets; and a

driving belt for connecting the driving pulley and the

driven pulley. 25 12. The transferring too

of claim1l, wherein the driving pulley is configured

to have a diameter smaller than that of the driven

pul | ey. 13. The transferring tool of claim

11, wherein_ the driving notor is 5directly connected _

to the driviligy isnsfeingt Heok eformtpigupporwhieiginoriiek stiging  unit

respectively. 14. The transferring tool of
CETRIASL1, wherein at | east one rotation shaft of the

pul l eys of the driving unit of the second supporting

br ackastes paig of pulleys rotatably installed at the second supporting brackets,

and rotated by receiving a rotational force from the driving force generating unit;
a belt rotated by connecting said one pair of pulleys; and
one or more moving members having one end coupled to the belt, and

another end coupled to one of the supporting members.

10. The transferring tool of claim 9, wherein the moving members are
formed in one pair so as to inwardly or outwardly move the supporting members
disposed at both ends of the second supporting brackets, and

wherein said one pair of moving members are coupled to the belts so that

moving directions thereof can be opposite to each other.

1. The transferring fool of claim 9, wherein the driving force
generating unit comprises:

a driving motor for generating a rotational force;

a driving pulley coupled to the driving motor;

a driven pulley connected to a rotation shaft of one of pulleys of the driving
unit respectively installed at the second supporting brackets; and

a driving belt for connecting the driving pulley and the driven pulley.
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10connected to a coupler having a controllable
coupling length of the rotation shaft, and
wherein the driven pulley is connected to the rotation
shaft of one pulley of one driving unit of the second
supporting brackets, or is installed at the coupler.
1515. The transferring tool of claim 14, wherein the
coupler is provided with an insertion hole for novably
inserting the rotation shafts of the pulleys of the
driving unit of the second supporting brackets.
The ttansf efha tignstestingftoel af wlgim Memefﬁewh@ep@rwgspuﬂey is
and the belts 20are inplenented as timng pulleys and
carfigurgs sehavse a digrmetar smatier thani thgt ebibe, drvepmulleyng: a
first supporting bracket installed so as to be novable
along a transferring tool guide of a sem conductor
devi ce handl er; one pair of second supporting
brackkl.s cdum@ éwdnsfertimg tbor sf chaippddt iwigerbinatiieetdrivinigh motor is
a gap therebetween, and having a plurality of pickers
difemtly picokin@gied p ts ethiec aitidiraf aunitlesfi tles weddnda gaporting brackets,
t her ebet ween; and 5a horizontal gap controller for
reepatthvely).i ng a gap of the pickers installed at

14, The transferring tool of claim 11, wherein at least one rotation
shaft of the pulleys of the driving unit of the second supporting brackets is
connected to a coupler having a controllable coupling fength of the rotation shaft,
and

wherein the driven pulley is connected to the rotation shaft of one pulley of

one driving unit of the second supporting brackets, or is installed at the coupler.
15. The transferring tool of claim 14, wherein the coupler is provided
with an insertion hole for movably inserting the rotation shafts of the pulleys of the

driving unit of the second supporting brackets.

16. The transferring tool of claim 2, wherein the pulleys and the belts

are implemented as timing pulleys and timing belts.

17. A transferring tool, comprising:

a first supporting bracket installed so as to be movable along a
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the second supporting brackets, wherein the horizontal

gap control |l er conprises: link units having

a link structure and installed at one of the second

supporting brackets, for connecting supporting nenbers

where the respective Topickers are install ed;

a driving unit installed at one of the second

supporting brackets, for controlling a gap between the

supporting menbers by driving the link units; and a

riving force generating unit for dr|V|ng the driving

’ffamﬁf@mnaﬁeow\té%pﬁatae@fa@nducﬁ@r dayieehgederat i ng uni t

conpri ses: 15a driving notor for generating

r ot atAMEnRPIrt of secorw GHPRPHIGIpbIackgtsceoyidied tpothehérst supporting

driving notor,; a driven pulley connected to a
breekeit With asbap therebetvesest aowl havyisg of pluhdityl of wickgrsifen picking-up

respectively installed at the second supporting
samnigoRewcipr dedces dith\d gap berebétareenpanect i ng t he

driving pulley and the driven pulley. 18. The

t r ansf aorizorgat gap cohtroliexi for Lontretiege gap lod the ipickegs installed at

notor is directly connected to the driving unit of the

theaeoodd supportihgngatietsket s,

wherein the horizontal gap controller comprises:

link units having a link structure and installed at one of the second
supporting brackets, for connecting supporting members where the respective
pickers are installed;

a driving unit installed at one of the second supporting brackets, for
controlling a gap between the supporting members by driving the link units; and

a driving force generating unit for driving the driving unit, and

wherein the driving force generating unit comprises:

a driving motor for generating a rotational force;

a driving pulley coupled to the driving motor

a driven pulley connected to a rotation shaft of one of pulleys of the driving
unit respectively installed at the second supporting brackets, and

a driving belt for connecting the driving pulley and the driven pulley.

18. The transferring tool of claim 17, wherein the driving motor is

directly connected to the driving unit of the second supporting brackets,
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respectively. 19.The transferring tool of claim 17,
wherein at | east one rotation shaft of the pulleys
of the driving unit of the second supporting brackets
i's 5connected to a coupler having a controllable
coupling length of the rotation shaft, and
wherein the driven pulley is connected to the rotation
shaft of one pulley of one driving unit of the second
supporting brackets, or is installed at the coupler. i
020. The transferring tool of claim19, wherein the
respe@lively.i s provided with an insertion hole for novably
inserting the rotation shafts of the pulleys of the
driving unit of the second supporting brackets.
21. The transferring tool of claim17, wherein the
drivity pulThey traasfebiamftoguokdlainn haveharaln aateleast one rotation
smal l er than that of the driven pulley. 22.
shEfte of rthespalfayisngf tteel dridfingneritobf dhai secdhd sap@drting brackets is
wherein the pulleys and the driving belts are
canmektatert doapidrihavirg fWoneyialde cdupimadedightss.the rotation shaft,

and
wherein the driven pulley is connected to the rotation shaft of one pulley of

one driving unit of the second supporting brackets, or is installed at the coupler.
20. The transferring too! of claim 19, wherein the coupler is provided
with an insertion hole for movably inserting the rotation shafts of the pulleys of the

driving unit of the second supporting brackets.

21. The transferring tool of claim 17, wherein the driving pulley is

configured to have a diameter smaller than that of the driven pulley.

22. The transferring tool of one of claims 17 to 21, wherein the pulleys

and the driving belts are implemented as timing puileys and {iming belts.
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