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TRANSFERRI NG TOOL BACKGROUND OF THE | NVENTION s 1.
Field of the Invention The present invention rel ates
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. 10 2.
Background of the | nTRANSRERBRINGATOQL seni conduct or
devi ces having conpl etely undergone packagi ng
processes undergo a plurality of tests such as a
bumin test for the reliability by external thernmal

f BAOKGROBND OF THELINVENRIONT ect current (DO
characteristic. According to the test results, the

sem conductor 15 devices are classified into good or
bad ones. In the test and sorting process, the

sem conduEQH dfeNe FRErdbR | caded on a tray and/or a
board, and the trays are sequentially transferred.

ghe Semrﬁ@gﬁéﬁé fin@&%io?ﬁu%lét@é‘i& t?éh&geltrfn@ytoaﬂ‘ynﬂrpéhicularly,

oard are picked-up to be transferred to-sockets, a

80 o ol 7 GREBH LB BRSTBHERY such
| . . : B

o e FETRERIG AR 195 S BEFBIeR sne PR REaRGgP pBsiton.

havi ng suction heads at the respective ends thereof

for sucking the upper surface of the 25 respective

the 1 BeBkgroHad SRnERYEHRed {0 be seriaily
o 11 andpereralty] seRicongO6Rr decs bavirer CoERtel updergone
OInp(?':lckaging 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 tray 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 conventional 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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time. However, the sem conductor device inspection
apparatus or the 5 sorting apparatus having a
transferring tool may have different inspection or
sorting speed according to the nunber of sem conductor
devices to be transferred by the transferring tool.
Therefore, the transferring tool needs to be

c pitkersrmdy tbe tonfigufed to Megseriallyrareangsd inetvia; dodu eight, efc,,
devices. In order to solve the above problens, there

han manabepsopas ¢l teansfer & rplnslity of sgmicanduciorn devices at one
pi ckers arranged in two rows. The conventi onal
trigasferring tool having pickers arranged in two rows

are configured to control a gap (horizontal gap)

bet ween fbRebrC KRE SserdibEndudap devRke! indpbctiGRipparitusesr the
one pair of fIXI ng brackets where the pickers are

' ”sfdrﬁﬁ#n%gg U hav EQPJr%‘fér?iﬂgsﬁoﬁn{a?aﬁWé difer&et wepection

t he se ctor |ces to be transferred.
HoYeYSiing s@ebﬁ%c%ﬁf‘ﬁ‘ﬁ{j‘%Qﬁé"ntﬁr’iﬁ’é?séfeéérh”%n& flbr BavicBs to be
pi ckers ran WO T OWS gap contro or

, #P%ﬁﬁq{i rgﬁqiﬁr{%"{réﬁ%hﬂ% {5, ?ﬁe%{or\éertﬁé Tr%'ns%?ﬁné{; ﬁcéol needs

I XI'ng G ACKets for’ su

b 1 Sl 1 PnRR ok hFyBer b A g
LE?; et ibracer bo BB ArkTve BRI B bR peEifibposed =
caraTeing Kl hebig BIKERD 25aRGer fhivat Tous. gne gonventional

bransieuingrict TR eikees ATEaee I b Gowsopre fBRGured to

pi ckers to be |np033|ble due to asymme 25, bet
cefRniral 3 gagr harzpntdl gam ﬁeafthﬁ RiC ’%ys@@{@l@t gap z(vertical

SUMVARY OF THE | NVENTI ON .
gap) between one pair of fixing brackets where the pickers are installed,

with consideration of a loaded gap between the semiconductor devices 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.

Furthermore, 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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Therefore, an object of the present invention is to
provide a s transferring tool capable of preventing
position control for pickers from being 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 pickers. Another object of the present
invention is to provide a transferring i0 too

CaIMPARY OF THE AIVENTIONO! | i ng motion of pickers by
maki ng centers of gravity of one pair of supporting

brackets and the pickers symetric to each other, by
separating said one pair of supporting brackets where

of  pi Ckﬂ-{e??fo?e,aaho\ﬁlb & oY prededt’ HUALIBAPIs to provide a

controlle or controlling a gap between the pickers.

| ol ¢ i ioH® foP pickers from
ST RIETING e CeRRRIcP OF AEUSH PREHBHCERIY, foF pickers

o . b I . . o '
s BN byt e PE R U Gihtraier, by sepatflifly ohe pair of
supportin br t.1ns d. to b b

S RGO ot b RobBER % i AL EEA kb, e oo
devi ce hapdl er: one pair, of secgnd orting brackets
2&%@%?% ftcentfﬂﬁmsiﬂf)%@ Qﬁf}'b%?'? ﬁ}?gpréﬁ%gket with a gap

t her ebet weepn, and , havi ng a ural i.ty.o ickers f .
pi cki ng APIBRHPBERLAE His Prsent Heplipl 1o Bigée 3 tifsferring
t herebet ween; and a verti ?_al rgatg? contr Ilgiﬁydfos(. " f
cdret eanable o peagisely cprioliipg motipn phpickers yymaking centers o
supporting brackets by mpving the pair of second .
sugFputY iofiPner Rait afssupprstiag (Pragkets and ¢he pgt‘jﬁ?rs symmetric to
controller conprises: a 25 vertical driving unit

i rRachl ptheraby separating saidppre PaiTgehsuRating dirackets where of
generating a 3 vertical driving force; and a )

| i piekersnint 4 sawuaiie: installed| frear atgarheonirelar fos gepbellingga gap
bracket, and connected to the second supporting
brizativees,thé pickers.

To achieve these and other advantages and in 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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controlling a gap between the second supporting

brackets by being linearly-noved by the vertica

driving unit. 5 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

I QAN deving Aérceni dnd aadlindid-thbtie®r unitoinstilledniat the first
conpri ses a control belt coupled to said one pair of

g;&gg?étﬁing BRALKE HIRF ESAnded N6 the GeBENng $RPRbINYKbrackets, for

Ssso as to control a gap io0 between the second

i i d . i .
3%031@% i%’r@k Hotwddn DheN ¢cBBNE suﬁéﬂﬂ? rbragRéts by being

y conprise a rotatio ving unit

Rl o bt bgPapRRG AR P ackel . and one

gears e first supporting
br acket , L Dy 1. .at i Vi P foee s
D" Y BehEPHB Rt B iEbk 3 ich B i imtad
chai upled to said one 1 ir..of - .
O e P b ind B P Bt BEREB nBfiteg gt et
control,a gap, between . the second , su r.ting b .
o URBOHI AR, PG Fotetag S tEt T Avin Sut, BpAHE inear-
fornmed with apertures over .the pickers so,that .
BRI IV pOIBRISeH SoemHtial el GOUpIES b A0 one.pais of pulleys,
connected to the pickers. 20 The vyerti cal ggf
coHid sppeectad orhe; seoond| sipparting é&%ﬁ"ﬁ $ /0 as to control a gap
corresponding to the center of the second supporting
brheiwees the segend, suppeiting dacksts Sy g MPYEs- one end
of the second supporting brackets. The transferring. .
t ool mayTheirvesticaicdriyingsunih maypremprsar @ talalion friving unit
gap controller, conprising: one pair of pulleys
i rinstalled ditdbe fisst supporting bracketeapd wienpair of geersinstalied at
ends of the second supporting brackets; a 4 control
bethe firstipupporting Seradketn @ndaiotatet! putheyatatiamdriving unit. And,
connected to the
the linear-motion unit may comprise 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.

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 to 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
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second supporting brackets so as to control a gap

bet ween the second supporting brackets by being

noved; and a connection shaft coupled to pulleys of

the vertical gap controller, and coupled to one of

said one pair of 5 pulleys, for transmtting a

rotational force of the pulleys of the vertical gap
casuntmll [bait toupled tof said dnengaipaifrpuifeypulaindysonriduted to the
rotation driving unit may conprise a driving notor

| nsdoahdeslpiortindg ®rackets souppdotdontrobraagliptbetweeni thiengecond
pul l ey coupled to the driving notor, and a driving

beduppofting® Bravkets by élﬁgdhbvemgamld ednfgctidndshafedoupled to
pul 'ey io connected to one of the pulleys of the

Veﬁdll’e?@'of P vERiehl Qéﬂ) ebntrélett Qﬁ@EbMpledttB%n@f d)f\/éd?& one pair of
'ey may be conffgured to have a di ameter smalle

t Hﬁ.ﬂlg}t@afor tfgnsh}ﬂﬁ;ng_l%\‘&ﬁt@h‘éllf% Caelf 8f th‘éeﬁtﬂiet‘y‘sacff' tﬁré \fr%fgt;cal gap

r'ving noto ori zont gap con

| ;Hsgt?\yﬂﬁ& td Hé(of‘gé%:lsb élpgf ﬁ%’“éﬁppom ructure and

one 0 seco rting brackets,

1l TR SO O 0 o v
Pl el SRR TSl B 5 B o

ool 2 efingnPeh i BF fnsRtino hE &ifibe bty 8 Srven pulley

- Rt tneral e e GBeRilivd e BRIpie: Preferably

brackets, and rotated by_receivin otati ona
f rtBFn driyingipulley,gravdpe &Oé &Wﬁw &a@et%wm'!ﬁréf\@a that
connecting said one pair of pulleys; and one or

rrmféhﬁﬁkr/wﬂg mﬁﬁwéqrsdeqeéﬁmhgn eﬁwee%wawm 8H to the
belt, and another end coupled to one of the
suppor t i Hig herzantal garscontrollesenay eomprige dink whits having a link
outwardly nove the supporting nenbers 5

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.

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 to inwardly or outwardly move the supporting members
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di sposed at both ends of the second supporting

brackets, the noving nenbers are forned in one pair.

One pair of the noving nenbers nay be coupled to the
belts so that noving directions thereof can be

opposite to each other. 5 The driving force

generating unit nmay conprise: a driving notor for
gems?osém Git sbatht end® ol theosesond stppwiting pradkess, the moving
coupled to the driving notor; a driven pulley

Comeaitedd ar@ fohted i Giie QﬁlrSOﬁétpaﬁrf ofahe mbvih§memberaymay be
of the driving unit respectively installed at the

SecAlifled YORRE RS dof el Phdving HireRtions ithvéraef bﬁhtbe‘ @bposﬂe to
connecting the driving pulley and the driven pull

10, fving pulley nay be configured to have a
dléﬁgfggk%naller than that of the driven pulley. And

the dri Vi HO QBB TofE adifrling Ehittnal BBRRFEC Whvirkimotor for

dr|V|ng uni con orti

o
T ?ﬁ’ceu HrBid bl 35. 23k 3% aﬁé‘ﬁ""mg motor;
su pOL LI ng brac c C
il Bhug tcpﬁr'%%ﬁ?i‘*c%ﬁpﬁ“%&r Sfidt B ofefdtdRe Blleys, of the
the dri Ll b nn h
roﬁ%.‘fmw rappSeively BoRAAP e SteRd SBPRG T PracBets! Snd a
sec rt|n cket s be,install ed at
56 5el o & |t€¢ S ot AR08 YR el
|nsert|on hol e for anabI 20 |nsert|nﬁ the rotati
shafts ofheKEving Pely Brav b capfighied tonPavee @'ﬁ@efef Smaller
second su%ﬁortlng brackets. According to anoth
theydsivent pHliRd\ng rthet deyiBg; motey man@@ girectly
transferrlng tool, conmprising: a first supporting
br e@Mactedstal thed drivingasunib Bk ﬁm\/ﬁ‘:@nm Sagparting  brackets,
transferring tool guide of a sem conductor 25 device
harespectivelye pair of second supporting brackets
coupled to the first

At least one rotation shaft of the pulieys of the driving unit of the
second supporting brackets may be connected to a coupler having a
controflabie coupling length of the rotation shaft. And, the driven pulley
may be connected to the rotation shaft of one pulley of one driving unit of
the second supporting brackets, or may be installed at the coupler.

The coupler may be provided with an insertion hole for movably
inserting the rotation shafts of the pulleys 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 instailed
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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6 supporting bracket with a gap therebetween, and
having a plurality of pickers for picking-up

sem conductor devices with a gap therebetween; and a
hori zontal gap controller for controlling a gap of the
pi ckers installed at the second supporting brackets,
wherein the horizontal gap controller s conprises:

| iguppartisics brasketowith | a rgaps thierebetweem dandHavirgea piurality of
one of the second supporting brackets, for connecting

SUjiskers | fog pIsKTRGUp YBmicdridietor ¢9REsE with Bi &S thefdbetween,;
installed; a driving unit installed at one of the

Seqfd horiRBAE gaa dIntoHeF for cﬁ:ﬂ'ﬁroﬂi@n@té ghpigighé p&iklérs installed
between the supporting nenbers by driving the |ink

Udtl the nd op drﬂﬂ fﬁé&l@etge%b?élgqﬁe%ﬁ dn®l g4b controller

driving the dr| n|t and r|V|ng orce

OCRhddd 1R ﬁmgﬁaw peéOllrr@(esﬁuét\gl'é‘%nﬁohg{ﬂllﬁﬁrat one of the

generatl ng a rotationa rivin

c ool sibpghitfy Q{agl‘%t%gfdiﬁcéﬁbecﬁnﬁ%ﬁ‘f#‘“ﬁérﬁ“ Bbgrs,yhere the
¢ TRsBedtHr Bickdrd. Arg2 &%%@&6'%4@?.}93 g R the

paraeapd et boackefk, Yk pitieiinea Ggb iRaiBen the supporting

¢ BewBers e?evpcfnwaﬁtp%ﬂmgm' ilRe AR Ao, foace &tPPGH’EE'Q unit for

notor. Preferably, the pulleys and the belts of

t ripvingthe H[:l‘"f'gd-Fn' and Fhﬁp‘l"é\fm aﬁe’lqriﬂ'% ugmqoggnses a

and timng belts for precise control. 20 T

t riving: piotag farganerating anfotafinnat fercey evdrww pelisy grHgled to

to the present invention has the foll ow

adbaririviig mator,sa idyivep qulliey aepnectadhto gix @ét@ shaft 9é one of
prevented frombeing influenced by an inertia of a
galleyataf dheedriving unpespectivgly instaliad atthe sepprd supgorting
brackets (second supporting bracket) where pickers in

a hrackets; and a driving belt for connecting the driving pulley and the driven

pulley.

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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25 are installed froma first supporting bracket where

a gap controller for 7 controlling a gap between the
pickers is installed. Secondly, notion of the pickers

can be precisely controlled by naking centers of

gravity of one pair of supporting brackets and the

pi ckers symmetric to each other, by separating said
oneomiselling & gapppetweendhe pickers és instelede a series of

the pickers are installed froma gap controller for

cont r ol | Segordlgamdiienwet the Ipickers kears beTpreadely cutialled by
of the pickers can be nore precisely controlled by
usimagirg wenterbedft gravity bf roneg pairl b sspperting beackets and the
pul l eys for driving said one pair of supporting

br picketsssyrhevetrid tteesicts bites, by seéparatingrsaid bak Pdires, supporting
and the gap controller for controlling the gap between

t hpragketsewherd-aWdridlsyof fhe piBResOaéEEtaNBa from a gap controller
transferring tool for sem conductor devices, a gap

betopepRnrBiifgRrhsp BEIUIPHE iskeldr ackets 1s control | ed

by conbi nali on between right and |left screws, or by

using a ?ﬁi‘i?llg,Tmoﬁonco?HﬁS%iéI@?s hf%%’mﬁﬁﬁgepgépg?%qtroued by

brackets to De 1 nprecisel'y nove _

o0GB8 G B8 RS S I il g sa

o DR Epe sl e8P, &8s e

NG RBAb CHBRLINTIR, ROl HSEp sk e g

a0 U5t e 20y E B bieae AR A s Sconductor

OS5 SR e DU oot B eoted by

Congclnqgitniaggn ”t\rb%%% ﬁgetgt\’\%%g ’%?tl lsg e%vs?ngr B$l tt.zssihg 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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and between gears and chains. This nmay enable the gap
bet ween said 25 one pair of supporting brackets to be
real -tinme controlled without any 8 limtations,
thereby inplenenting an active handling. Fifthly, in
the transferring tool for sem conductor devices of the
present invention, a dianeter ratio between a

g';%i&lﬂohg Herdy Inﬁﬂlén#e?léiﬁngtaﬁé)cﬁv%qqéiﬂihgrent so as to

rive saltd one pair o porting brackéts where the 5

pi ckers l-*iﬁ’lplg1 Erp‘fhé‘rtf‘ar{.s@%rgiﬁ%@%i tfﬁf;‘%ehh r%%tqrgﬁéﬁi%é f the

for contro ng a gap pi ckers. 'S may

enabl . | O Vi . .

G eSatiniBhfi & Blarhler fatl phFect o bORINERE pLISR s set to
fqreqgai ng .and other. obj ects tur

ke Atage 61 a8 6 BN e, e ol sERpe R R yere the
apparent. fromthe, i,0o follow.ng detailed descriptio

o rkRS o b B el Al e gRE ST i ARl = gap
wi th the acconpanyipg draw ngs. BRI EF. DESCRI PTI oF ..
THiShRRO) eSO IR, T e THRY ARG BaatRgel TP cPl e, driving
included to provide a further _u_ndeLata di ng of the

i Tvetarite desrrpsarwithout dising ar additionah decelgrdel t ute a

part of this specification, illustrate enbodi ments of

the invEm i deregaing ogad heathes ¢ Rblasts, ddeatures. oAsRAGtS e and
to explain the principles of the invention. 20 In the
dracvaniagesoidhel praseat dnientipnuaill beceme maere apparent from the
sem conduct or device inspection apparatus provided )
wi followingr aletdiledr idegeription fofrthe peeserdninvention owben etagen in

the present invention; FIG 2 is a conceptual view
S heowijingctionowitt tiaedormpanyfing deawings.

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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25 transferring tool of the sem conductor device

i nspection apparatus of FIG 9 1; FIG 3 is a
perspective view of one exanple of the transferring

tool of FIG 2; FIG 4 is a plane view of the
transferring tool of FIG 3; 5 FIGS. 5 and 6 are side
views of the transferring tool of FIG 3; FIGS 7 and

8 are conceptual views respectively showi ng a

vertical gap controller for controlling a vertical gap

bet ween e transferring .tool. of FIG 3: F L

and 10 H1E adh Aeraarc e Bia erapl ot g tool
hor,i négl gap controller for controlling a horizontal
ga‘HFﬁ& en the transferring tool of FIG 3. DETAILED
DESCRI PTI ON COF THE | N_\/ENT} ON 15 I?es_cri ptigﬂz\&)\: | now

be gi verFl4dephlane viewear thedsanwtermngdap! o 1Gudi n
reference to the acconpanyi ng drawi ngs. Hereinafter, a

t r ansf erfriG§y & ard 6are side gwsolithe tianstasripg terl @filens;

w || be explained in nore detail with reference to the

at t acheFl&&wnged 8Taee toameephial i vigwsosespestively shewing a
present invention serves to 20 transfer an object to )
bevetrtical gfapr candradlec forawntreftingomvericel gae betvesen theathansferring
is installed at a sem conductor device handling
appalaftkl&. Suahdas a sem conduct or device sorting
apparatus and a sem conductor device inspection

appar at G Redeand nt tareFtéiceptuaindievs réspectively showing a
sem conduct or devi ce inspection 25 apparatus, one
exfarRiogtdlf gap ecartrollep nfdrcéantroling e Hotiadhiah gap (etween the

transferring tool of FIG. 3.
DETAILED 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 serves 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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10 installed with the transferring tool 700 of the
present invention, conprises a loading unit 100, a
first vision inspection unit 400 installed at one side
of the loading unit 100 for inspecting |ower
appearance of the sem conductor devices 1, a second
vi sion inspection unit 500 installed at one side of

th ' ' [ ' r :
RS S s ol S B AR ARG B Bries
30 . o th em con r,. deyices 1 cordin

¢ o &l Bl Y, o fesT SR Bl S 40P iUl of ohe e of
vi gion_inspecti units 400, 500. The | oadjng unit

T ofbenig e B, 4PP ok MepReing lowar cirpearanc ot e seinicqnductor
Fléi.l, the | oadi ng unit 100,nay_igﬁlude ui de
pof@YiEEs 118 $eFONGLYIsIoRgNSRRRHOR:MRIt Odﬂﬁtﬁﬁ‘if??t PRerside of the
the plurality of sem conductor devices 1 have been

| olo@ding HAH ﬁOQJIFW\/M’?@eGHW unRer anneakangey of 189 srInicpaductor
tray 2 alon% the guide portion 110. The first vision

i nd@viees dn angia saoing wnit 390 Jpr sarting thepsrmicooduetod deyises 1
serves to inspect the appearance of each sem conduct or
deg@¢cardingdp inspegtioni regulis by theyfirs anditbe Isesend vision inspection
appearance of the sem conductor device 1. The first

vi gnits4d0sdHEt i on unit 400 includes an i mage obt ai ni ng
device for obtaining an i mage, and an i nage anal yzi ng

devi ce f ®he dvadipgiunit 10@ mayrhgee oatiaus abnfigutations mMigeshown
obt ai ni ng device. 20 The second vi sion inspection unit
S50 FEy 1hehe loading unitcddl mayrindude @ ghidefpdrtibn Vi 8ifenguiding
i nspection unit 400. However, the second vision

| Npeeiient dfn ttray0Q whsrdie the Platdligd oftlsefiicotiiftors dedices 1
of the body 10 so as to obtain an inmage of the upper

apRea dBeR 1Bhdédcandd aARECURE (REVEIKGNA) foFNRPCYREOINE tray 2
vi sion inspection unit 5007 ncl udes an image obtai ni ng
along the guide portion 110.

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 similarly 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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25 device 530 installed above the tray 2 where the
sem conductor devices 1 11 have been | oaded, for
obtai ning an i nage of the upper appearance of each
sem conductor device 1. As shown in FIG 1, the inmage
obt ai ni ng device 530 may be installed above the

| oading unit 100 so as to be noveable in horizontal

a%ve5b¥§ﬁt§§@éc}| c{ll' &ﬁt % ﬂHQ%éf di“t'hgcﬁ épﬁéé’l@:ﬂce of

a novi ng pa In order to en

ﬂcéérﬁ ﬁ@&g&é&lgége sem conduct or devi ce 1 And,

e por for guiding novenent of the

|rrageo al in LnXa Y.dir ctio ar.e
i nstal orﬁe"b‘éﬁ? “the, ifade 2Bty (e 320"y be
Vi.Si,op i nspec nits 500 | ect
bartSlied ABBYE theslpaiiny HitA00 st Bpa&aéﬁaaﬁ%rgpe?' and
such.a crack qr scratch, and mhether nmark on )
M@J@F@?W@W@és\?@rsﬁ@nsg@ww meying fath O%rﬂtﬁ tray 2 in
sortl ng unit 300 has a simlar configuration as th
I 6%5@?'?189 gAhance gtspestan fppedfos dhe |S§m'@@"d'~i9t9'l Q?‘&F@W And,
|n nunber so as to be classified is into'G(go
e tportionsRH10n HAG dor grisling rpeyersenpobdhet | Ig)age obtaining
R2 (having second inferior products) accordi ng to the
r slayiaes53H) in Xandevidireations are ingtallied @ the bedy A0of t he
sorting units 300 may i nclude a guide portion 310
i nst al | ddheafirsb mpdsihgesedondneisionaitispgction unit®@00n 500 inspect
parallel, and a driving unit 20 (not shown) for

mwhetget ball gridyorZeatddmas been glantsyen) rappearayice: stabes such as
tray 2 can be transferred by a tray transferring

appackabyscatoh, asd whethéemaeieror thie semiiongducturtdeMides 1 are
and the sorting units 300. And, the tray 2 may

f Woodedr notcétede an enpty tray unit 200 for
transferrlng the enpty

The sorting unit 300 has a similar configuration as the ioading unit
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 éhown) 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.
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tray 2 on which the sem conductor devices 1 have not
been | oaded, to the 25 sorting units 300. 12 The
enpty tray unit 200 may include a guide portion 210
installed at one side of the loading unit 100 in
parallel, and a driving unit (not shown) for noving
the tray 2 along the guide portion 210. The

7T S Bl it 296 St RS 58l it 21 mstatea
(7ot PR SR PR RERIE Tl BT in B Snd o MRy et (no
O SFouR o BBYRA A8 Bl # B e ShiEh 550, ©

P ook TP elegAiRocr HERed 4185 oSS Hibeees the st
o U5 PFudSH T SR HEO B ikt 405 nd heeen the rays

trznsferrin tools 700, 620 are required to be _
cohYRNGAr Kiore ragstaraey 1agle £08r 620 alang-a teasterring tool guide

tr 2 h as.,a gap between the sem conduct or
deé&t@?wfegc%tdme@-i nthe tray 2 and a size of

the sem conductor devices 1. 15 The size of the

seni condiic@réer @ enbanca inspestion spped thydther firsbvisizh, inspection
a gap between sockets for inserting the sem conductor
dewugegm largefrarunber of semigapduetondevices domeantits be transferred
grooves of the tray 2 for acconmodating the

sedfi e dina. Sinde the senicariictomdeviyedd arer garsbrally transferred
Accordingly, required are configurations to transfer

| dvyybeinguiobded o tRe trsaqrﬁ,dbacttmtsﬁérriﬁgvtbc%s?dﬂ, 620 afe required
nore actively cope wth change of the size of the

s etoi e cdnfiguneddeith consiliepitiorhend stRictirBeofafB PAf Pesith as a
the sem conductor devices 1.
gap between the semiconductor devices 1 accommodated in the tray 2
and a size of the semiconductor devices 1.
The size of the semiconductor 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 farger 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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Therefore, one of the transferring tools 700, 620 may
include a plurality of pickers 730 installed in two
rows so as to be novable along the 25 transferring
tool guide 601 when necessary, for picking-up the 13
sem conduct or devices 1. The pickers 730 for
transferring the sem conductor devices 1 by picking

ugy .Eoﬁtﬁ'tiﬁt&oag%é g device | may have various

configurations, and may include a suction head 731.

Lo 2o 74 7 g 68 oo sovos 1 o
ST e BT A SRR e P gtone

as_to be.up-down nmoveabl e j endently. A porti .

o ancboey iadude 3 b dieciir 36 Thecs iisrihedd, 74 B8NS pick-
pickers 730, are installed in two rows in a various )
methdhe semigapdicton deMirerici & sugtign Wﬁ@"?ﬁg}%ﬁ?ﬂﬁ@?‘t'ng a
bracket includes a first supporting bracket 710 .
nYRSHBEMY Pressuse (tegether with siprdQwndieyenenk fagh suction head
i nspection apparatus, etc., and one pair of second
supdonay kg lbﬁ&ﬂﬁétsg o heeLpglavsupioveable indepemndently.
supporting bracket 710 and having the pickers 730 _

i nst al | ¢4 suppeding hiratked mgypbehunplemeanted . as shehplurality of
first supporting bracket 710 is installed so as to be
mpickere 73 are indtalled imdferowsoh guiatioushanaer] Ass shown in
transferred by an additional transferring apparatus.
AFdGEi3ntgl §;,thé Bappedingdoracketintiudgs @ firsk shppiting bracket 710
noved to nove the pickers 730. The transferring tool

guwhohedliM irtstaliezisat theendicondwaoe dévioé indpectidA apparatus, etc.,
transferring tool 700 in various directions such as X

Y amingneX pXirdifr sReboh@suppofting beibkets 720 Geing3ceusled todhe first
coupling portion 711 for coupling the
supporting bracket 710 and having the pickers 730 installed thereat with a
gap therebetween.

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 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
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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first supporting bracket 710 with the transferring
tool guide 601 may be forned at or coupled to the
first supporting bracket 710. The first supporting
bracket 710 is provided with apertures 712 25 opened
toward an upper direction of the pickers 730, i.e.
over the pickers 14 730. Through the apertures 712,

. . s ol L
PNFGORt ThroRighe $hd ngﬁeﬁm@%mwpﬁugﬂéﬁ@k@gs?w shown) for

pi ckers 730 may be connected to pl C

[ | bohtrEMAG ¥é pkefy A5 fay/BO cBRNecHl 18 e bRELIISSEN y

external “pnelmatic pI pe connection nenbe
connecte £ 1.C for
gencr at  npeaat S0EHERigras BT hEY Ry MU ap; Exemal
pi ; .seco ected to th ,
pn Eﬁ%é\'?‘lg?:'c ¥ i ép e% nﬁ%&'c’j’b ﬁ??&g$¥rng?$ ﬁ'égtiyegmq&%‘i i3 RBgumatic
73 prevent . novenepnt of the pickers 730 from
oBn e [RPLPEY farceitaTaig i Prgrnlaic Sgsswe byesxiomal
pajr.of secand supporting brackets 720 are installed i
i Phedralic pibe (Pob Shoum) andh 3eeardly fonnastad darfae pneumatic
suggprtiép bracket s éég nag have vari ous
coRPESu Mt i5omaectng nthea respegtivel igkess 7380t ser @st o Theevent
pluralit of pickers 730 are installed at each second
suB‘ﬁ’U?meﬁ'ﬁ o e pickess 730; from bging inflirensedwey the 1pneumatic
Here, the pickers 730 are installed at each of the
sellBRE8 supporting brackets 720 in a horizontal
direction, wherein the pair of second supporting
br acket sThe &ngi paibstaetonchsupparting brackets t7i26nareVinstalled with
consi deration of the structure of the pickers 730, the
pi @ Bapshewbetween,mang eacth bf thenseaindeslipporting bf ket 720 may
surfaces of the second supporting 20 brackets 720.
have various configurations to instail the pickers 730 thereat. The plurality
of pickers 730 are installed at each second supporting bracket 720 with a
gap therebetween.

Here, the pickers 730 are installed at each of the second supporting
brackets 720 in a horizontal direction, wherein the pair of second
supporting brackets are disposed in a vertical 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 instalied at the adjacent second supporting brackets 720
may be minimized.

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

15




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
m nimzed. 25 The pair of second supporting brackets
720 may be linear-novably 15 coupled to the first

SU@QQ%IEU”% brac kpét ﬁl@gﬁgﬁr@s BrackV 918 $8Pas to ave a gap

t her ebet ween contro y a vertical gap contro
th ' | i ned. i
nafordbbhvdeh BpEbIeE3R) U e dIAPOTE B i pe tatr
7a0Rpiredd] FERERS SOl S bt Btk Cal ey be"tdupled to
SURROLL N t,s . 720, e |inear notion quide uni
74%%3@%%\‘)%5%65 c‘Zfﬁ‘Pﬁ@h 7 ﬂiu bY, g JReaf maign %blv‘gem%ﬂ 740 for
i NG, [ th

s PR Bt ot Detod Rl PR kRS, 3 anc
5 th j ti i d it 740 i ncl ud
ui do- miBeineAr ol dide Sritnead imay TavesampspDigation for
bracket 710; and a guide block 742 coupled to the
gui tRearpayably coupling 4he secprd fuppening bragkets 42§ odbe first
menber 741, and coupled to the second supporting
br a3YRRAtING bragket 1A showmgin FEBS7G0andyb, tbe linear motion
installed so as to have a gap (Ph or Pv) controlled
by @dideedrit 79femsty insludeat gliidentherberi Z41 atiupded itortke first
And, 15 the transferring tool 700 nay be provided

10 wi t sURPOring ikracketap1@.0andod | guidé dlodoMd2obbipledato the guide
vertical gap (Pv) of the pair of second supporting

br amlember 74D soaas ta hwmhavatilal algag theguide Imenmber 741, and
controlling a horizontal gap (Ph) of the pickers 730.

Thecoupled tathepserondgupporting Beickess 720.control a
vertical gap (Pv) of
The transferring tool 700 may be installed so as to have a gap (Ph
or Pv) controlled by at least one of horizontal and vertical directions. And,
15 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 controiler for controlling a horizontal gap (Ph) of
the pickers 730.
The vertical gap controller serves to control a vertical gap (Pv) of
20 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 finear-motion unit instalied at the first supporting bracket 710

and connected to the second supporting brackets, for controlling a gap

25 between the second supporting brackets by being linearly-moved by the
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20 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 |inear-notion unit
installed at the first supporting bracket 710 and

CQIUI6, . second supporting brackets, for
controll%?'r\{g%aﬁ@gp 25 between the second supporting

br acket ' jnearl y- 6. vertical

drivi ngsrtjﬁ‘ly ¥ Qﬁkﬁggéhr(‘teo?\g@legﬁﬁaﬁ(gggﬁ B’EﬁSPérPé’yﬁﬂa ions such
various.,configuration uch , as, conbi nati on bet ween

bels Sompalion’ Bsfvert hs ahd, BUleYS.ceampialion befween gears
chai .and_a, screw nethod. 5 As shown in FIGS. 3 to
e,aﬁé“%&t#%ﬁ SgHY EHG‘PSI ler, as one exanple, may

i ncl ude, a rotation drivin? unit 761 installed at the
first A HEMN g biGRksSt o &, thenyedikal gan centrpllen &g one
762 installed at the first supporting_bracket 710 so

as PE@MRle; mayt inplude ensotabont draang unit £61uinstaliediat the first
And, the linear-nmotion unit may include control belts
763uppapingdbraskeh & 190apdioneopaip of Ipsileysy §82dnstalled at the first
connected to the second supporting brackets 720 so as

t o stipportalg bragket HHl seas tothe tated bysthppotationgdriving unit 761.
brackets 720 by being noved. The rotation driving

uniAnd7 atte dimeair-mption unit atay inchudeutdmtysl k2 783 cobpled to the
vertical gap controller may have various

compainefrmilieys 762/l colmectéd to theabeoondisupparting hirhckédd 720
may include a driving notor 76la installed at the

fi rsot as tppontrong gumbktiestlthe gsedsny isupp@mhgemazﬁéi@ 720 by
coupled to the driving notor 761 a, and a driving

beldeingawvedr connecting the driving pulley 761b to
one of the pulleys 762 of the vertical gap controller

720. Therhd iotafiéh driving unit 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 761c¢ 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 761c¢ 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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notor 76la is preferably inwardly installed. Wth
consideration of this 20 structure, the first
supporting bracket 710 nay be provided with a slot 716
for passing the driving belt 761c therethrough. Here,
the pulleys and belts of the rotation driving unit 761
may be inplenented as timng pulleys and timng belts

a&glgtd?gﬁ@l ﬂ-gr e a?ltnd tcljfk? u ?BY fhev\'ﬁérﬂeé'l rﬂé'H‘F?ntroller 720.

el er |ca gap co

éndﬁ\ﬁngoﬁlﬂl ?Bﬁﬁ't ﬁ]l n&érﬂduigdtqé hgve a dlameter

con rbltﬁ rati o

e i b t*i%ﬁsﬁ’éﬂ 186l ﬁfﬁ \Z{ﬁ é%'?qaé,e%%ﬂ’eﬁ%?%e

configured t ave a. di anet t.h an t hat

Che. pai 1% Hetatidy Sriid, B84 mihfurier B 3 sibeppulley
r tion drivi unit 761 _ma fur her include a drive
e 4 somtaianal GoRBBRIAL noanéew%ﬁﬁ fhg.PRIPYs and betts.
bet ween the pulleys and _belts so, the rotati
d§9.igertationgirving U96t7§t1em?)ﬁ éO'i?;E# tf@yeultearz 473 Phtrlne vertical
verti cal controller 720 by various methods such
asga@emnt&ﬂapﬁm &y varieugimethegs seict @saers qosiplingt al | ed

at the first supporting bracket 710 so that a driving
shaft tHe dovingameder V%M ueriestabded @bteediist spppaorting tgacket
second supporting bracket 720. And, the driving notor
7674 0i 30 thattadrivingi shafathelréef carnat dnfluence e atavenoént of the
the pulleys 762 of the vertical gap controller 720.
Theepand sapperdingdyracket? 24, And) shathiddgahotoh Z6flans installed in
supporting bracket 710 so that a control belt 763 can

be pansiieditd ediationshadts dfithe grilleps 76R5ofsthepeerticalogap controller
brackets 720. And, the pulleys 762 may be installed so

as 720. be rotatable by being supported by a

suppl enentary bracket 762a. The control belt 763 is

i nst al | qthesgaindf palidyes T2 e thstalddat Bl firsPSupporting bracket
710 so that a control belt 763 can be installed to 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,

18



10

15

20

25

pul l eys 762, and so as to be rotated by rotation of
the pulleys 762. One or nore slots 729 may be forned
at the second supporting brackets 720 for 20 snooth
installation of the control belt 763. Once the contro
belt 763 coupled with driving nenbers 721
fixedly-coupled to the second supporting brackets 720,

[ [ 7 h

riving npreni el pligys f J’”&%ﬁ  ‘Sichgts 763 are
j ad. [ tS,.72 . .

r1 ¥hBPrietfed B it BARs: 88 HoRY Sisoaty opnpidergtion of the

Prggﬁfrggly, the pulleys 762 and the control belts 763

are 1 ‘emrented as timng pulleys and timng belts

with congjderatign of th accuracy., Th ertical gap ..
cont r ol |ibe r?ﬁﬁ"ﬁé gqgtcgpﬁgl!,erama\yapédn§taﬁg§iqti gflousspositions
accordi,ng to,designs,, and may be installed at a )
poBPITEING G iSRRIy may b staliad 8t agrositien eeizesronding to
supporting brackets 720, or at a position

o SEOIRTI R flc‘S §ReoRth SUIParting dyasketss dgBorari Ay a position
brackets 720. In the case that the vertical gap
cofRiFeRAdingtq ere gnd &f the secqosksupparting bracket®Radng
to one end of the second supporting brackets 720, a
10 vert Incthe gage that the vsstical gapocorttoller iménstalldsbat a position
symetrical to each other. For this, may be further
i nsearesponding io| enee reral pf \thet sexaindg spppomingobiaskets 720, a
i ncluding one pair of pulleys 862 installed at

posvearticalgam hae dp bedconfrollzd shasophiss sgmisetrital foeeach other.
second supporting brackets 720; a control belt 863

coupbrettiig, onay befaithepinstalledey supplemetidrycrstiesit gip Eéntroller,
the second 15 supporting brackets 720 so as to control

e L0 oIecPRGIa, SERIBSAN 8 SRR it
the other ends of the second supporting brackets 720; a control belt 863
coupled 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 transmitting 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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coupled to the pulleys 762 of the vertical gap
controller, and coupled to one of the pair of pulleys
862, for transmitting a rotational force of the
pul | eys 862 of the vertical gap controller to one of
the pair of pulleys 862. 20 Preferably, the vertica
gap controller may further include a sensor for

sens p be n the s supporting brackets
d{h%esatv'g??‘t'recqttﬂezﬁyﬁfrﬁchﬁfég ‘can be nore precisely

aned by, I nation ween helts_and pulleys and

conbi natWSh n%r%% t@efﬁ&@ aARd &hawvilsbe ?KBP@’!%ﬂ Aoprecess for

actively control a gap between the 25 sem conduct or
desantedingctbervarticalgapt (Fy) of the pickere73@ arr@paed dn vo rows by
devices 19 and the structure of the tray or socket,

ettbe vartical gepesantedler. Henecst was guplainedutiat the vertical gap has
expl ai ned a process for controlling the vertical gap

( Rlecredsach Hpwvevean they sortival gapevay rincrease oand e vertical gap
vertical gap controller. Here, it was expl ained that

t ietweenitbel pigegrs iZ30 hajebe amsindslyHpetele usinghtiming belts and
vertical gap may increase, and the vertical gap
beirmegpullegs pi ckers 730 may be variously set by using
timng belts and timng pulleys. As shown in FIG 7,

the pi ckershowip iRrFIGN IR dthenpickers 788 air@ngsld Snomed rés are
predet ermi ned positions, and have a predeterm ned

verdisgated é@pﬂa%l@térﬁﬁhed \%%ﬂlohﬁeaﬁéfﬁdv@aé p@é’ﬂbt@ﬂﬁﬁﬁedt ¥ertical

be narrowed while picking-up or transferring the
se ctor devices 1, a controller (not shown)
dri'ves he vertical gap controller. Firstly, the

rotati ofy/Hnt 7@&1@appaer}fééd¥ o) |b NnalrbWed Wiy Picoi?b-up or

is 15 rotate by a d i ng S|gna under contro

t NP AL AL -seffichudiBl 864iB8s 1, a controlier (not shown) drives
the vertical gap controller.

Firstly, the rotation motor 761a of the rotation driving unit 761 is
rotated by 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 coupied 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 resuit, 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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notor 761 a 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
pul | ey 761d coupled to the driving belt 761c, and the
pul | eys 762 connected to the driven pulley 761d. 20
Once the control belt 763 is rotated, the driving

menbers fab §uIPhRielL 756 ?:BUH?g' 18€lthe 7 &3cBhé s_uRBorting

toget her noved. AsS the result, second supporti

brt?rﬁgﬁétéﬁﬁ(?n WS 'f@%tao\éé.rhﬁglfgé'ﬁ’ pﬁ@ @E{%’cﬁéﬁrgéa% hl%nsecond

moved as shown I n ppor g

DI AR BARSE 7APaPBEIooL Nl Y moved by the

ary vertitcal gap Controller 25 connected

with th I ' e ect i h 865.. .20

ere,  « RSN ARE Verbanad (b PR MR8 2o i Remst Ragows

brackets720 i.n.rows forma vertical. gap (Pv)

¢ e i Betehbtaad, BRertiel odp Snbistet idiesk acket s 720

are noved. Wen the v I C ga Pv) .qof the pickers .

750 o1 spiissyeriival dap; e Gothel Pekbiss 730 kan beomors rrecisely

vertiCﬂI g;p controller is used, The vertical gap éPv?

ofcantoligd dpe usings iming baltshapd timing pullgys asntheovegigal gap

by using timng belts and timng pulleys as the

VEONOHEr.gap  control I er. The suppl enentary vertica

gap controller has a simlar structure 1lo as the

ver t i calThsapupplemestaryr verticalpgap sontraliercbasecsinglar structure

shaft 865, and thus its detailed explanations will be

oras thedvertical gapveonteiies extept floo thez conngctipapshafhn86%)| ane thus

serves to control a horizontal gap (Ph) of the

piitskaetailetBexplandtiors/whicheeomitiedbfos coawénignecat i ons. As

shown in FIGS. 9 and 10, the horizontal gap

cont r ol I'dre hayizomtal gae tontkolleni sesveSlo control a horizontal gap
(Ph) of the pickers 730, and may have various configurations. As shown in
FIGS. 9 and 10, the horizontal gap controller may include link units 751
installed at the second supporting brackets 720, for connecting supporting
members 732 where the pickers 730 are installed to each other; a driving
unit instalied at the second supporting brackets 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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15 installed at the second supporting brackets 720,
for connecting supporting nenbers 732 where the

pi ckers 730 are installed to each other; a driving
unit installed at the second supporting brackets 720,
for controlling a gap between the supporting nmenbers
732 by driving the link units 751; and a driving

ThaqmBERLTR i S slIRH 4 ithd Blond SufborthTbrifiets 726
b i 7 g .
Con o 18 AT e SR B, 191 o o
75sbPpdho Msmbets 12, Befea Rorthoir® tneL RS R R of he
75 . h h he. ' [ 751
co ﬁ?é&'ﬁ@%ﬁ%"?%gﬁ%%ot%ﬂﬂe é'&?ﬁggﬂé%goup! ?;18 pi ns

5 overeniier STHBSSUBBTEY e PDenpas o pulleys b rotatably
install ed at the second supporting brackets 720. The
dr i (AstRjlegrat the siesepdsupppitingbrackets 720 anshiatatedday eaceiving

the supporting nmenbers 732, thereby controlling the
hor BAGHAtIaNag fgrcedromdhet driving dpiser gengrativapmits7 3% 0a pelt 755
shown in FIGS. 9 and 10. 5 The driving unit may
i ncratatedoby: ceanectiig the peiyofBaleyst Zditand onewranbesi moving
at the second supporting brackets 720, and rotated by
r ecEiembrrs %57 bavingors endcoapledoto theebelt i766ngnél another end
generating unit 753; a belt 755 rotated by connecting

10 t hecqutled db opeldf dys sipgortinganembers 73@.r e novi ng
menbers 757 having one end coupled to the belt 755,
and anoPnefleratrigl, thEOrespeptivel nioving enembehe 75W s wdupla to the
menbers 732. Preferably, the respective noving nenbers

75 7raspectvep lsappbringhhentiRaP 732 pPEsifioRed 4t ibtih Ehdeethereof. In
732 positioned at both ends thereof. In order to

it E\gwd@rnoqhw@ﬁlvmrdbuww idQe StHRPQIEAdHIngRAGPbErs’ 332, 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 puiley 753a coupled to the driving motor

753, for transmitting a rotational force and the driven puiley 753b a driven
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novi ng nenbers 757 are fornmed in one pair. The pair of
nmovi ng 15 nenbers 757 may be coupled to the belt 755
so that noving directions thereof can be opposite to
each other. In the case of installing the noving
menbers 757 and the supporting nenbers 732 on opposite
surfaces of the second supporting brackets 720, slots

By 50 TR o G5, TSI e 7o
o FesreniivaBT iRtaRy | 86t St ﬁfﬁ@épﬁth%ﬁér'a%ﬁs h%«*‘iaq For
B SR OE g et L S Ta) PgH breteratl
BT N RTRTRIN R O

dr|V|ng tor 25 753, for transmtting a rotationa

force ang?'ﬁm&oﬂ'ﬂ@é'ﬁgpmq t dhe7s8g0nd (ﬁqppeﬂlngzbr@qhqt%yno are
753b connect ed to one rotation shaft 759 of the

pubegically saoved; dhedrivirg ynotas (783 isopreferably installed at the first
supporting brackets 720. For deceleration of the

dr BUPRRyting thsackal ¥ 10 radherrthanral theiseegnd s8pporing brackets 720.
preferably formed to have a dianeter snaller than

t hdhedirst $upporting bracket &1079ak besprvidedcwithiadslot 77 so as to
that the second supporting brackets 720 are

vesmoothly ynatall the, drivieg belt\7i53¢. not or 753 is preferably
installed at the first supporting bracket 710 rather

than at The driwinghotopPss tiaygbé configiredidbe difbetiy tomected
supporting bracket 710 nay be provided with a slot 717

sotcadriving wmiv of they sesshalsuppbetirdy brdoket#R0. AR atl€ast one
The driving notor 753 may be configured to be dlrectly

A Sl 5510l 94 e AL cglr 750
gggfx@ethéuéiﬂl\%{'ﬁ p(iiéy BB eBAREEtEAdoNE tdF heCPHIRYET54 of the
driving unit of the second brackets 720 or installed at the coupler 758.

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
infiluenced 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 6, 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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and the driven pulley 753b is connected one of the
pul l ey 754 of the driving unit of the second brackets
720 or installed at the coupler 758. 15 The pair of
second supporting brackets 720 may have a different
gap therebetween. Therefore, the driving force
generating unit is required to snoothly transmt a
drdpsbigts f7@ce to the driving unit w thout being
in{ ugﬁgggbby t he change of the gap. The coupler 758
is conf4gur : VAaf i.ab ' enait.
THY r&gtlgﬂ SPaRE ﬂir? 8f th@ ﬁ@!e&%p%por E?Eﬂge glﬁé\lﬂg é_ﬁ@t of the

so that a gap betweeh the second s
Lo i ST b Bl G ) B
or 16168 758b e ppigBia Seciul isiBoes Al e "oopahans

71 and i ncl udes at_ one hrough hole or two

in éﬁt?r&chﬂ'%@ o e thiHghdplep two dnsartion hples 758b so as to
rotati on 25 shafts 759 of the pulleys 754 of the

dr iR& gvablerin dhe shaft duestien and seras tape rofateddegether.

720. The_rotation shafts 759 of the pulleys 754 of the
dri vi ng Riaferably, thes hogzental Qénpﬁﬂntt'oll%g rpaw beefusthez rovided
and the through hole or two insertion holes 758b have
pdﬂV‘g@rﬁ@nsgéé%godﬁaBeeaingaa: g@sp betweenibe rpickers 7i30sinafalled at
5 759 are coupled to the through hole or two insertion
hdhe secasbsupperting bratkets@2abl e in the shaft direction
and so as to be rotated together. Preferably, the

hor i zontith gefererse tooFI@8. Bmndot0 f will he explanediaprocéds for
a sensor 820 for sensing a gap between the pickers 730

| wehtrblliag ahorittrtab gap (Bh} op tiee pickerd 730 lertangédlin thd rows.
Wth reference to FIGS. 9 and 10, will be explained a

pHEres#t Was explainéd lthatntheahbezdrnangap HRPdédiehsed. Hbwever,
pi ckers 730 arranged in two rows.
the horizontal gap may increase, and the horizontal gap between the
pickers 730 may be variously set by using timing belts and timing pulieys.

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

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 7563 of the driving force generating unit is
rotated by a driving signal under control of the controiler. As the driving
motor 753 is rotated, rotated are the driving pulley 753a, the driving belt
733c coupled to the driving pulley 753a, the driven pulley 753b coupled to

the driving belt 753¢, and the coupler 758 connected to the driven pulley
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Here, it was explained that the horizontal gap has
decreased. However, the horizontal gap nay increase,
and the horizontal gap between the pickers 730 may be
variously set by using timng belts and tim ng

pul leys. is As shown in FIG 9, the pickers 730
arranged in two rows are disposed at predeterm ned
pogsgpons, and have a predeterm ned horizontal gap
(Ph). When the horizontal gap needs to be narrowed

- A
7oaiel BOuder 98 8 totaich. 8o, ti bk s i ratsted Vindndtedley 754
aocBydetto Bk i shaW 2887 S ot at ed, rotated are ¢ he

the "ar PvDige e b et rolsied d maving mepbess 57 coupled to

coypl e 25 the driving belt 753c, and the coupler
75&9&3152@?@69#%%@ AovednAp the sgoving, mamberscre atehaoved,
co*PIer 758 is rotated, the rotation shaft 759 coupled

t ofher $rReangupHRROImE brackets {28 ouplet tothermavirksMersbers 757
rotated via the pulley 754 coupled to the rotation

sharet mpyed a5 shown imd 1Ge Pt HESS, the notatioreshaft 7&69risvdougled to
menbers 757 coupled to the belt 755 are together
nothedcoumten ThB soasrtg heenoyable7bithershaftodissttiontare so as to be
second supporting brackets 720 coupled to the noving
meiebated togethesr theretwe dmastis @omtroling! £5.9ap. bétevern tHeesecond
rotation shaft 759 is coupled to the coupler 758 so
assuppdstingrbramdiets 720.t he shaft direction and so as to

be 10 rotated together, thereby snmoothly controlling a

gap bet weenhé hseconrdosubporting brackets 720 are moved, the pickers

730 installéd 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 puilieys 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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supporting brackets 720. As the second supporting
brackets 720 are noved, the pickers 730 installed at
t he second supporting brackets 720 in two rows can
have the controllable horizontal gap (Ph). 15 Wen
the hori zontal gap (Ph) of the pickers 730 arranged in
rows needs to be controlled, the horizontal gap

C 0 rr‘ﬁ tAbHE" e@lﬁei" SBfar. E?Eé al 'r Yihd &Jl}ﬂélaég lnél%lbodiments

gap between ckers Be ot e pr €

B A AR P
TN SRR R B RR 1 oL o

z'pzf: 3 f8 tg?ﬁ»sssé’qxséé b R 4 i

de IIO |s i nt to. be illustrative, and not
ST 't"ﬁe Bpihe rsticSpiberanfnjt ahowdnalspvhe Uinderstood
i,catjons, and varlatlons 25 wi || parent to
t hg?é tag Appug-desciilbed gmb OWQHMem@élmf@dPWauv ok the details

gﬁ] and ot her characteristics of the exenplary
qr%}wgo'neet&ﬁcrf@t;@n.h@ml@ss] othgrwise spedified.dbutrather should

varlous ways to obtain additional and/or alternative
exBRpIoAsiruedisaadiywithin Ats scapepas dlefined datthe @appengedelaims,
enbodied in several forns without 5 departing from
t hand riaergforeralk changashand ofiodificaticmsuthdt &lbwithie the metes and
understood that the above-descri bed enbodi nents are

10 nobounds tofdthiey claimpspfort eguidaleats of suich neetber andiwinds are
description, unless otherw se specified, but rather
s hthgreforé interndesd tolbel ebradéd byithé appehded elimsas
defined in the appended cl ains, and therefore al
changes and nodifications that fall within the netes
and
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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. 26 What is clainmed is: 1. A
transferring tool, conprising: a first supporting
bracket installed so as to be novable along a 5
transferring tool guide of a sem conductor device

hapdh&tis cRipenasr of second supporting brackets
coupled to the first supporting bracket with a gap

t her ebet ween, and having a plurality of pickers for
pi cki ng-up sem conduct or devices with a gap

therebetvyeen; Agt%(#&tﬁﬁg\{gg’ ifzsg‘bor@ :control ler for

controllihg a @ second

suppor G SGHERRE AR 8 el BACfbbebie song o
o e ETBLIGEe SelfiaiRln i bt 1o

generating_a vertjcal driving force; and a i
P hear- nBipoRaEnPt Second) EuBatinan brackits “conpied (tonghe firs
bracket .. and onnected to the second support.ing .
or SERERTNG Brackehwit F 58P AhgERPETHER O R, avIad o Rlurality of
SUBE‘?“ ng brackets by being linearly-noved by the
vePIKeR Ty picking-umisemioenducter, deyvicgRswith 13 ggier Barebgtween;
claim1, wherein the vertical driving unit conprises
a ABdation driving unit installed at the first
supporting bracket; and one pair of pulleys installed
at the farvartisaipgap tcongrollendaeceontrolling 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 tooi of claim 1, wherein the vertical driving
unit comprises a rotation driving unit instalied 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
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and rotated by the rotation driving unit, and 25 the
linear-notion unit conprises a control belt coupled to
said one 27 pair of pulleys, and connected to the
second supporting brackets so as to control a gap

bet ween the second supporting brackets by being noved.
3. The transferring tool of claiml1, wherein the

vephir Gt puliely] A5y ctéﬂlg@%téd 48R ise8Snd sbsbgm‘ nbr%kgﬂgg% as to

unit installed at I rst supporting racket;

on P . . .
orSoftora g 888iceh U5 B4t Alpgdfd kol BB ovea.
and wherein the linear-notion unit conprises a contro
chain coupled to said one pair of gears, and

connected to t . rti g brackets .io so as. ..
Lo cont 181 a gAReDErReanng R8Sa e LoSHSHeln i veicaarving
brackets by bein ved.. 4. The tr ferri ool of .
o1 Bt eomiiede i) Horlon Puviios LR oinsiilE5 ah R, Y sibporting
forne i th, apertures over th i ckers so that, 5
onbtekef Al BB bl ot asrs nsthle a e ek sRporting feacket, and
connected to the, pickers. 5. The transferring tool of

cl Eﬁqﬁteﬁfebmﬁ@r@tﬂ'%@rwmvmaaﬂ ap ‘controller is

installed at a gosjtion corresponding to the center of

the 20 woaemin teadinear-melios Hakcomprisesaa cantiekphaiprcoupled
corresponding to one end of the second supporting

br txfaid Pnegpaimatgearanand connecteddo the seegndbaepprarting brackets
clainms 1 to 5, further conprising a supplenentary

10 veg@iasalo ceipfralongaplbatween dhersesond:suppodting peaakets by being
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pul l eys installed at positions corresponding to
anowived. 28

4. The transferring tool of claim 1, wherein 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.
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 transferring tool of any one of claims 1 to 5, further
comprising a supplementary vertical gap controller, comprising:

one pair of pulleys installed at positions corresponding to another
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ends of the second supporting brackets; a control belt
coupled to said one pair of pulleys, and connected to
t he second supporting brackets so as to control a gap
bet ween the second supporting brackets by being
noved; and s a connection shaft coupled to pulleys of
the vertical gap controller, and coupled to one of

Sabﬂd%‘?alf?éécéﬂd %ﬂcﬁ!ﬁg bfﬁﬂ{keﬂ ansm tting a

rotation €ys of the vertlcal gap

controlle f y 7.
The trafs %fﬁt?ce*ﬁ%i S ?’%ﬁéﬁ §% Paff o ey Sing iprqred to
n drj |t comn rise a driyvi.n or
| ndhesp et lhriitig Blackei, o AR oL A g Bethemih@gecond
to the.drivin and a driving
bePFp%@% gﬁﬂéﬁﬂ?ﬁyq¥¥ﬂ9(ﬂqV§ﬂn§"éulIey to a drlven
pul I ey 15 connected _to one the pull eys
vertica® W%ﬁmrw\ﬁewumed M@wlezﬁwgf the va@icabaap spntroller,
one of clains 1 to 5, wherein the horizontal gap )
coARd mualedctwmer' 9é§a1d| onex Paiiof pullays.fgr trapsmitting a rotational
structure and installed at one of the second 20 _
sufspee of fie pulieyeobther wertisalhgar conigoltardpoms absaidrser pair of
where the respective pickers are installed; a driving
unpulleysst al | ed at one of the second supporting
brackets, for controlling a gap between the
supporting menbers by driving the link wunits; and 25
a driving force generating unit for driving the
10driving @nit. T8 tRansTdrengrteosékone g dlains ¢ftocd avhein the
wherein the driving unit
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 puliey to a driven pulley

15 connected to one of the pulleys of the vertical gap controller.

8. The transferring tool of one of claims 1 to 5, wherein the
horizontal gap controller comprises:

link units having a link structure and installed at one of the second

20 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

25 a driving force generating unit for driving the driving unit.
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conprises: one pair of pulleys rotatably installed at
the second supporting 5 brackets, and rotated by
receiving a rotational force fromthe driving force
generating unit; a belt rotated by connecting said one
pair of pulleys; and one or nore noving nenbers having
one end coupled to the belt, and another end coupl ed
to one of the supporting nmenbers. 10 10. The
transferring tool of claim9, wherein the noving

outvar d§ movel TedrarisiAetBkl of &R b areBinctye, fiving unit
bo %ﬁﬂgé'pf the second supporting brackets, and 15
vvh‘%e S d one pair of noving nmenbers are coupled to

opposi t o1% BAICAT pullBYs Taiptadi sl en gesand Bporting

claim9, wherejn the driving force enerating unit,
col?fﬁ‘gl‘%tés.a” GOLat%é i TRgeifBidhA rptﬁtlogeﬁ@rae freg the driving force

rotational force; a driving pulley coupled to the
dr9enesgling uBit: a driven pulley connected to a rotation
shaft of one of pulleys of the driving unit

r espect i ¥ belj rotatadiby eanaectingssaid evepaitpipiieyagand
brackets; and 25 a driving belt for connecting the

dri vi ng Qg PemMoiadnevieg dembersphdvieg one3mdlcoupiied to the belt,
transferring tool of claim9, wherein the driving
plandcgnother eod fcoypleddotanehofthesuppertiigemesatrser t han

that of the driven pulley.

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.

11. The transferring toof 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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5 13. The transferring tool of claim 11, wherein the
driving notor is directly connected to the driving
unit of the second supporting brackets, respectively.
14. The transferring tool of claim1l1l, wherein at

| east one 1o rotation shaft of the pulleys of the
driving unit of the second supporting brackets is
connected to a coupler having a controllable coupling
length of the rotation shaft, and wherein the driven

ul | & 1 200NN Sfhrdleig tbﬁl?ﬁéf&@gi@igﬁﬁaﬁerg n B driving pulley

puIIey of one drivin

cr SR EArR o Bt %fcﬁ%'f"??% stk Eﬁésu%?sré pUfiSy

provided with an insertion hole for novably inserting
the rotation shafts of the puIIeys of the driving

unit of e se artin cket 0 16.

transferr Bng tg-EPq g%é'"ﬁf O&I 'ﬁ% 1f,ow§er%gpeegﬂwpgénotor

pul | nd the b are inplemented as timn

pufsl @@6% t n%owi‘mfgt% ) Qﬂvmgﬂnﬂmftthsmnﬁ.wppsmg brackets,
risin 25 a first supporting bracket installed so
respesiveliyabl e al ong a 31 transferring tool guide

of a sem conduct or device handl er; one pair of second

supporting brackets coupled to the first supporting
bracket with a t her ebet ween, and having a

pl urality4of Egekfemsfmmgortwu oig claims 4ty whedeiot at least one
devices with a gap therebetween; s and a horizontal
gafetation isbhfteof ther polkbeyisr of thengriaingapnibfoftthe gucokdr supporting
brackets is connected 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
puliey 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 pulieys of the driving unit of the second supporting brackets.

16. The transferring tool of one of claims 1 to 5, wherein the

pulieys 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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installed at the second supporting brackets, wherein
the horizontal gap controller conprises: link units
having a |link structure and installed at one of the
second io0 supporting brackets, for connecting
supporting nmenbers where the respective pickers are
installed; a driving unit installed at one of the

OIS N URIOEE e ond Rl AR, 2

bet ween t porting mne
its: . S ¢ . .
ari ving he e, Bh e LpBoRFRERapis Boopbd o the first

oengpap é@%(gﬁ?«"ﬁﬁ%fS%@s?éﬂeﬁ\i“%?n% lrlafa%gya plurality of
coRReEfs. 167 bRk sKineBhdhctoR debiabSonih, 4 [y tharebstyeen;

5the griving unit respectively installed at the second
su rting brackets; and a driving belt for

connecting, the driving pulley and the driven pulley.

18. The fr BR4ZUNRE @gPy efgmrqﬂefcﬂoaiffﬁnirp,lllnmar 8p ¢hihe pickers
drivhgganntor 25 is directly connected to the driving
uninstajied: atdhe sesand suppertinpjagketsket s, 32

respectively. 19. The transferring tool of claim 17,
wher ei n wheTeindbe bpazentahgap gostialier comprisespul | eys of
the driving unit of .the second supporting 5 brackets
i s connelitletnits havinguplink straotung anddostalied babhe of the second
coupling length of the rotation shaft, and wherein
10 t heupparing pradkeds,i forc moneettng t suppatingt adénobpershafhiere the
of one
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

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

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 pulieys of

20 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

25  is directly connected to the driving unit of the second supporting brackets,

32




pul I ey of one driving unit of the second supporting
brackets, or is installed at the coupler. 10 20. The
transferring tool of claim19, 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. 15 31. The

tr ik tool of claim 17, wherein the driving
pu??ﬁ%ﬁﬂygﬂgonfigured to have a dianeter smaller than
that of the driven pulley. 22. The transferring too
of one of clains 17 to 21, wherein the pulleys and

the bel tag?r ¢ il faRGLRhFIodl BF Wil U7 XheBh bt TeE& one

belts.
rotation shaft of the pulleys of the driving unit of the second supporting

5  brackets is connected to a coupler having a controliable 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 instalied

at the coupler.

10
20. The transferring tool of claim 19, wherein the coupier is
provided with an insertion hole for movably inserting the rotation shafts of
the pulleys of the driving unit of the second supporting brackets.
15 21. The transferring tool of claim 17, wherein the driving pulley

is configured tc 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 belts are implemented as timing pulleys and timing belts.
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