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1 AN APPARATUS FOR HANDLING A SEMICONDUCTOR COMPONENT
Field of Invention The present invention relates generally to handling or
transfer of semiconductor components. More specifically, the present
invention relates to an apparatus and a.[l 5 method for facilitating transfer of
semiconductor components by the application of one or both of vacuum and
pAfediPAABAKgrotRiR HMQM&\EEO‘P\ o MeHrEHa L& drRBriS MR RN FN T
FRIMPIfSemMisanductor wafers, dies 10 and integrated circuit (IC) chips,
typically involves numerous processing steps. Such processing steps

ThEpRIGRGThJRNREIGN &E1eSt ARTIEERI W6, \DisDaNHAEISe Qo dliviee|&XtrReAN 6e5HHETOT

cotiiBReRRMICRIEUSIEi ARAMRONAR HrERRD RIRGRRTINERIGR BPIsRINHPERHIS 3nd a
ditferent and distinct processing station and by 15 a different processing

meHsLier facdidner EARS e ssaVEPARYg e RN RRBEAB A g Hsation OF one or

bdilRBFIRIEINEtARSSIRiEaREICtor components between processing stations.
Typically, the semiconductor component is first picked up or received by the

system or apparatus at a first position (or an input position) and transferred
B pdhe different processing stations before being thereafter deposited
or detached at a second position (or output 20 position). The semiconductor

TR FRPEFAIRG QfespriERRded L CRRIRRBRAESS TR SKafiRE eHREORINI MAlRTendies
ar@r Whratea BRI Y RIRLIMIGSY §hibaIpraseRIsEa miriens depeasding Qfpgdlesuch

processing requirements. Several existing or conventional systems or

PraERsSIng RS IR RAMS s IR ARSI A8 SR ARSResRsY dadzelectrical

tesatRiabtpdysiaidoadingonedimierists:up heads (also known as semiconductor
component handlers). The pickup heads are operable for receiving, holding,

and transferring the semiconductor components. Rotation of the turret

Edtisplacessitiesriskypichippdecaiendg a dredeteruningdiinyelareidiagGriierdyd by
the semiconductor components receiv?d and held by the pickup heads are

a ﬂlgﬁgﬂgprg@@sss@%&@gg J Beg,susrently exist several systems and apparatuses for

transferring the semiconductor components between processing stations. Typically, the
semiconductor component is first picked up or received by the system or apparatus at a
first position (or an input position) and transferred between the different processing
stations before being thereafter deposited or detached at a second position (or output
position). The semiconductor components are processed at the processing stations either
while in motion or when temporarily stationary at the processing stations depending on

the processing requirements.

Several existing or conventional systems or apparatuses for transferring semiconductor
components comprise a rotatable turret having multiple pick-up heads (also known as
semiconductor component handlers). The pickup heads are operable for receiving,
holding, and transferring the semiconductor components. Rotation of the turret displaces
the pick-up heads along a predetermined travel profile. Generally, the semiconductor
components received and held by the pickup heads are transferred to be positioned at the
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different processing stations for processing at the processing stations as the
pick-up heads are displaced along the predetermined travel profile. Each
pick-up head or semiconductor handler comprises means or a mechanism for
5 picking up or receiving the semiconductor component at the first position,
as well as means or a mechanism for depositing or detaching the

difgrAf sHaeRsEPE SiRihveior R eResSireahtiHBEIGETHINE BaHANSASIABPIskkiRpeads
ahearfamepERsy IR RiG MRS aalRTpiRfiRecuring or holding the

semiconductor component thereto during displacement along the
predetermined travel profile. 10 A first exemplary existing turret structure 200,

E¥h RAtially Rawbindetieiditol | FarleCeBRBIFES ntany abshathedamsmh Xor

_rotatable portion 204 coupled to the central shaft 202. The rotatable portion
PIAGHRCANY RSH B e 18NS (RICRATPABRH SbahevFifsh RRsiéoqpas well as

mé@@@@@%@éﬁﬁrﬁ@ﬁ?ﬁ@f‘@@b@@fiﬁgﬁb'f’td%@&iﬂi?{b fﬁ’é%@ﬁi@é‘hﬁﬂé’té‘ﬁ%&ﬁﬁyﬁérﬁ%ﬁhe
202 for 15 transferrinﬁ the semiconductor components attached thereto, and

SeRRMbHRSIHIRD. JBnARYRA0 cRACBORITHEHR MeRH COBISISESH BRI O R eeshiRalsm for
seBhaHg2S 2HoMNTY I8RSSBN TGS Of @dfnild@@éatetﬂéféﬁéad’ﬂ!ﬂ&ﬁ‘diéﬁlé@ﬁé@ along the

position. Vacuum is applied via a first air tube 206, and through a pick-up
Predeier eGSR the semiconductor component at the first position.

The pick-up head 208 then rotates around the central shaft 202 to the 20

second position. At the second position, air is purged through a second air

A5 ETRIARY SKISHOSKHU TR USRI BRIl SHB W B ENAGRTEFIC. 10,

coPRIRRNCEHHRRICSHAR 20 RNt Afo thiekGio I heRd 268146 tehawBelitraiGtarft 202.
the pick-up head 208 is directly connected to the first air tube 206, and

Theatatatapf5eostivd ROShMICTHY EYBRUSEh RS ARTEPIS P (gad 288 sWHIER Ricks

ud-ieRivdRa R thecuaponehRresatisiHetaie, hetuesartip ditk-venhaprshaft®02 for
and 25 the second air tube 210. When the pick-up head 208 is d;iplgced_
[

trapSHRTEY firdten oS M ORI UHE s cEYRAE i or A6 NP LN §Pes e iSER9SIfEq the
sethiRks{ouctbis cpsssIReoharpliedov@ssit e S ecofigal resafttsompdisdataisg a
of the semiclT(L)Hnductor o‘ragé)tnent from th&é) ick-up head 208. A proplem \/ﬁith

Nyiferd Ak SHRBaRi Sk ArREd IRt B8 & FOLELgPatIgH via a first air

tubesROBCign warougmaeicdes watel v secruingdkiagapiaerdtitonductor component
at the first position. The pick-up head 208 then rotates around the central shaft 202 to the
second position. At the second position, air is purged through a second air tube 210, and
thereafter through the pick-up head 208 for detaching the semiconductor component from
the pick-up head 208. As shown in Fig 1a, the pick-up head 208 is directly connected to
the first air tube 206, and vacuum pressure is stable therebetween. The same is the case as
shown in Figlb where the vacuum pressure is stable between the pick-up head 208 and
the second air tube 210. When the pick-up head 208 is displaced from the first position to
the second position, no vacuum pressure is applied thereto. This absence of applied
vacuum pressure often results in dislodging of the semiconductor component from the
pick-up head 208. A problem with this first exemplary existing turret structure 200 is a
possibility of an insufficient vacuum for adequately securing the semiconductor
component to the pick-up head 208 during rotation of the pick-up head 208 around the
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30 component to the pick-up head 208 during rotation of the pick-up head
208 around the 3 central shaft 202 from the first position to the second
position. Accordingly, this may result in unwanted dislodging of the
semiconductor components from the pigk-up head 208 during the rotation of
th%f)ick-up head 208 from the first position to the second position. In order to

cepralethelh@ U iFantehefdieiagesiii i the seapicbRetib BC6RipBIsdNtEMomay
rE3GIPIRKIHRAREE RiZRRIgTRG 6P aCR Rl dbRdRIGT RO RPBABHEORAASHE ek pHead

a relatively high speed. However, centripetal force exerted on the

2080 BB dIELoP A Rk RigkeeharfrEikrmpihe dtisp pogdaRiajne second

pdSIGERSER VYFehadnGiRasitg greqmvRirietatigRoddemeiekas MradeiRonductor
Accordingly, a fine balance or optimization between applied vacuum and

CORRAETHE BRI BisUD Berderiedetnforobaiioning ihe RIKsymieads 8 has to
oc@gmm@mgi\;a]yhﬁgw%bééa.h@aﬂe%&aﬁ ebrie sl RYEMXaRYEYItNDs BT nductor

structure 200. This fine balance or optimization is generally difficult to
CogypfBGaL agéﬁwéw%m%em%é%@% grasERthy SERAgea Vit thaingsasing speed

of SO EEHIERIP PREN DS PRSP XGNP IBAIANE BF BitRTIRISR Befifeen
shown in FIG. 2, comprises a central shaft 252, a rotatable portion 254

appdithriiiguuIapte Sheedipofe SRI8 1, HEsdS Haphsr AHHRAYEEr 598 sRatig the
sehftoRAiheceripbrbaals AR2mad ihasatprableMAEiAREEANYIHy Ba SRRt

exemplar% turret structure 250, vacuum is continuously maintained within the

Stk er 958! iR el Hifaktarcss § fuRRHBHEAHS KurdeherghinstidHamg e rgchieve,

espaciHiN AVRASURR 2(h@agkbe!nféa OxRcoiaedan wnsialiarmpsiesk vaswitBnductor
found in the first exemplary existing turret structure 200. Vacuum is
CORRRAAEMY applied through each pick-up head 256 onto the semiconductor
component attached thereto during rotation of the pick-up head 256 about
the central shftft 252. Maintenance of a continuous vacuum within the

A SREPRBEPS B Rt AR SHHPI A o o SEOMEh b AR et R BARSS gh Gfdral shaft

250iCk: Lipthedtk 256 fioh Sesuritgndpishe) seigsledpiieupondaesersshamia gap of

CHOEH OB AGTEER TR SN Dok AR RIS o0, With

thingyenreexdiiiifuiy reva tortice rdgiBioNat vokimeeitkaeusy inadihearanietin the
chamber 258. The chamber 258 functions as a buffer against changes to vacuum pressure
and helps to overcome an unstable applied vacuum found in the first exemplary existing
turret structure 200. Vacuum is constantly applied through each pick-up head 256 onto
the semiconductor component attached thereto during rotation of the pick-up head 256
about the central shaft 252. Maintenance of a continuous vacuum within the chamber 258
facilitates application of a continuous vacuum through the pick-up head 256 for securing
the semiconductor component thereto during rotation. However, the presence of the
chamber 258, and therefore vacuum, between the central shaft 252 and the rotatable
portion 254 increases difficulty, due to the additional volume of vacuum in the chamber
258, to accurately and quickly adjusting the pressure of air being purged through the
pick-up heads 256 for subsequently detaching the semiconductor components from the
pick-up heads 256. In addition, air being purged passes through the chamber 258, thereby
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258, to accurately and quickly adjusting the pressure of air being purged
through the pick-up heads 256 for subsequently detaching the
semiconductor components from the 30 pick-up heads 256. In addition, air
being purged passes through the champer 258, thereby 4 affecting the
vacuum pressure within the chamber 258. Accordingly, maintaining an
aftesHiRe QAL BIR tRFSSHER SUHEithi? BhanehelmiRs: 25 dingiicEIRigtaining an
OGS WD dbestanErBleSile it APtheT khmbae58 G 3RshrtartyRITHHR LAk the

proposes an apparatus for transferring semiconductor components. More

UYBEEHEAYE 8498 -apparatus of US Patent 6,298,547 utilizes positive and
negative air pressures (i.e. blowing and suction or vacuum) for removing and
mounting comgonents to pick-up heads or nozzles. Vacuum is applied to

UBolRafRRE cArg8radrits btk idk-Bp RbaddR9SRYy G- plRRRATREN ofthelfSiRK&ipNg

sehfiesiluteoMedin N@héesl\ﬁé?er%ﬁé&iﬁ@am,”ﬂﬁepﬁﬁ#mﬁ?%s@ therepereS47
of US Patent 6,298,547. The use of multiple valves for the multiple pick-up

UtHZ &8P RRYE RO SR M RAKiBF ESP e tifin § QP AR SCHRBLBMVEF &) for

reFﬁkﬁQH@a‘iﬂP rﬁ&hﬂﬁgh@tﬂﬁﬁo%ﬁ@wogbi%lﬁmaﬁyéﬁ%?ﬂe@ lnsdamiial Moébm%d to
within component 224 of US Patent 6,298,547, it may also be difficult to

halgh {Re eRIBRREBIStEOp G @isl: RLiesag S Fiingh Hisp|seamspti 8 g kA heads.
mihapNCk anesplase BiRfess faayHee sikkugs Rigadicnthe BRpARSIOHPTIULS Patent

Patent 6,298,547 is more suitable for theta correction of semiconductor

6.2%attinehte aisa 7 VBHttkAESiITRSIdhfe YRS R smiOsA dRsreases the
cORITHRPYES SPRRINBYaipMEtiDRIEVRIGO® aifishrreAsAerpimIRipyRehds at any

.apparatuses for transferring semiconductor 20 components, especiall

Oi%EIbHMLERE L MPYRTRRIRLY SHRANEE R SOaMORREf A A2y RRLE. 298,547,

it ﬁﬁﬁgi@maé (s gtﬂ@@ﬁt @@%mfflpri]%dm af Ehﬁ@%ig@%ﬂ%@i&%"@%@ﬁjﬁim iex-up
pPICK-U eads, securing of the semiconductor compone_nts ot ICK-U
heads q5Warith§ M%&i@?ﬂdﬁa&%ﬁ%éﬁé’?ﬂ% Slowed $19nH té(ntTg‘éigﬁﬂﬂgbﬂf Us

Pavdrihe, 3e8BAgNdUREvE comPRNRITShERNBothe thiPKof RdMiBERd 2StdP WariRMents and

is very difficult to implement on rotary semiconductor component transfer systems.

There therefore exist needs for improved apparatuses for transferring semiconductor
components, especially apparatuses comprising turret structures, for enhancing accuracy
and efficiency of at least one of pick-up of the semiconductor components by the pick-up
heads, securing of the semiconductor components to the pick-up heads during rotation or
displacement thereof, and subsequent detachment of the semiconductor components from

the pick-up heads.

Summary

Embodiments of the present invention provide apparatuses and methods for handling or
transferring semiconductor components. The apparatuses and the methods provided by
the embodiments of the present invention addresses at least one of the needs described in
the background.
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Embodiments of the present invention provide apparatuses and methods for
handling or transferring semiconductor components. The apparatuses and
the methods provided by the embodiments of the present invention
addresses at least one of the needs described in 30 the background. 5 In
accordance with a first aspect of the present invention, there is disclosed an

Inspardanss v srilishasina dhihetnresamdy saitemdhare dautisdatisled appaeatus
cBffbAYMGIH sl SPUREGFe SRHGYERGHACL AR BRE DG RIELEI W ARKRG R EE TRe irst

therebetween. The second structure comprises a module having a

stryglus R dDeIeaRed ﬁﬁ%ﬂfﬁo@%ﬁf‘ﬁ/ﬁiéhﬁg‘ﬂ?ﬁdﬂ?@%m?ﬁﬂnﬁﬁgl@%fiﬁ fijgicture
cophsHaeera theRlMREVIlRY RIOKIEINRG NS OtvARBYMIRAAHIYIREC Whkch is fluidly

passageway. The apparatus further comprises a plunger coupled to the first

cospLRicabIeni K ihe ShBRGY. g FeaIne iRitATR NG 2Ra It 3eHBRANg Tluid to
thESERSABEWRGSTIAR Atk CHIRRECEhRRSIERNA WDRGAE IR I8t gRTPASHiQBIIe,

the plunger is spatially disposed within the chamber for substantially

thériheedRg FRIRS YRRRERRBLATRIBNRSFhaTRbER AT HER ARdr d haferhRRYIEgR RaS . an

extdmRicisicRmanheh e eRaaHt H&iﬁé@ﬁﬂ@ﬁlﬁﬁ?{éﬁi%é@ﬁﬂdﬂﬁﬂ i3p&s&d within

vacuum and fluid to the passageway to thereby facilitate one of attachment

the B cfan ek sieaHaly P et B HHIfE SRR SR SRRIRED the Fharmgrs, and
thASRREIRNCT M i RRERRARIACNIGEr REQAE RKIBNEETIBDsI BT Bridvides one of

disclosed a method 15 for handling a semiconductor component comprising

VaUUEiAECa LRiidEnHifctBRSRSHRA Rt BYFEEodRE K6 pReY 18Ta #iigehment “and

desdtuetidre rddpedinadyler commpiienil acRrseRgsMaNt detieedomaeethrough. The
first structure is coupled to a second structure and defines a chamber
therewith. The passageway is fluidly communicable with the chamber, the

Incitapraghidenate Wdiamnaspéotasiumian askfitiavientih passagcwaoddtea method
m tho@_further 20 comprises providing a plunger, the plunger being i
foaijpﬂa g 1w T GRARAE A RMBRA e P ARSI o TRERINIBH o dgAIconductor

coﬂ?}@@ﬁﬂﬁ%?@&lﬁ@cﬂ' 'f; .dlalﬁ\/&tﬁiplﬁt?t@@ﬁgﬁfsﬁtﬁtdl’@ mrﬁ@@ﬂ@ﬁﬁi@ﬁﬁ@glpasslageway
amber is in fluid communication with the passageway of the handler. In.

eS8 SRerGTEN Be HRSHUE SEACTHES dx EkRlAS Batisteand Brre g dtings 2
cheiapesenktienstbsthetipissagnesding fllidieprosawniadtan oeiveendheéhamber, the

hamb d
ch%m%rgr Forr%r}ovtirclj?ng one of vacuum and fluid to the passageway. The method further

comprises providing a plunger, the plunger being displaceable within the chamber
between a retracted position and an extended position. When the plunger is at the
retracted position, the chamber is in fluid communication with the passageway of the
handler. In addition, when the plunger is at the extended position, the plunger is spatially
disposed for substantially impeding fluid communication between the chamber and the

passageway.

In accordance with a third aspect of the present invention, there is disclosed an apparatus
for handling semiconductor components, the apparatus comprising a first structure and a
second structure displaceable relative the first structure. The first structure and the second
structure define a chamber therebetween. The second structure comprises a plurality of
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25 passageway. In accordance with a third aspect of the present invention,
there is disclosed an apparatus for handling semiconductor components, the
apparatus comprising a first structure and a second structure displaceable
relative the first structure. The first stru%ture and the second 30 structure

define a chamber therebetween. The second structure comprises a pluraliﬁﬁagly

medigesn saahe 9 etiien RIFERELY | Gfa P 1l Ao BRIRY 18818 pti A 0P aY aHialvay

cintivisHycappenmn g R theRamRSsr for p HePEPYSERERNR @ Fluid
vacuum and fluid pressure through the assgoiﬁwa%go@fa(:hﬂfi %%he lurality
dsd to

PreFSHE NS IPh1e H3aTaAEY areh H2EBraprise e gpBAratus
fuec B @MtlisagRRPIRIBRIA therchAMBRIAGRVERN BispikReEiEANRRIANhe

to an extended position. When at the extended position, the plunger is

chaphesI PeBNgsHsa d SHnsiRd RO e ram exiansiath PIRIEPTexMERge BhewRdended
pddIRdHhameSsIaREING PISARIRIVAISESRE TFEhRf e RHERNSEOFoMaRigasing NAuid

displacement of the plungsr to the extended position Frovi_des one of

eXGHRNYMDEAUERDId A r SRR Fibdhg RasRer Ul Aottheli5krafit6r hydiRys of
méR . faiitatigg REaehmentRO P RARSDanE resreptucPostiorspIGRITUSIE of

component to the module. In accordance with a fourth aspect of the present

vesHpRaH el Bratsiotsa passagsyanat foflFirefitesBlifeliagEdsodules for

fa6MMARRG MR ARRAratLE ISPRHTSINBCHVERE ofa SHMFURARA6H 2S5APOAGh to the
structure displaceable relative the first structure. The first structure and the

MQ@¢End structure define a chamber therebetween. The displaceable structure
comprises a plurality of modules, each of the plurality of modules comprising
a passageway that is fluidly communicable with the chamber, the chamber

N GCRAEHRARM ¢V iRaih B HE SeReS (c Oh h (T ERE N Y ROOR G HRFERe!S disclosed an
appasagevRhaiaRe) eftiepbuality frmtomemtilere THpaBRRIFSIAIHEAG! a first

comFrise a plunaer displaceahle within the chamber from a retracted

SULGUHD AT 5P EORE LG R AChaB 5 GRS HE TN eI B GH YRR aHe Bk sl usture
and firet redute afib@relweline of meahtes. Wénsieaidhe extengiegiaeatienstrii@ure

corass 5 Ay GP modules, 'saeh o the pluratey S moduies Comprising a
passageway that is fluidly communicable with the chamber, the chamber for facilitating
maintenance of a constant vacuum provided to the passageway of each of the plurality of
modules. The apparatus further comprises a plunger displaceable within the chamber
from a retracted position to an extended position for purging fluid through the
passageway of a first module of the plurality of modules. When at the extended position,
the plunger is spatially disposed for impeding fluid exchange between the chamber and
the passageway of the first module to thereby substantially inhibit change to pressure of

vacuum provided to the passageway of each of the other of the plurality of the modules.

In accordance with a fifth aspect of the present invention, there is disclosed method for
handling a semiconductor component. The method comprising receiving the
semiconductor component by a first module of a plurality of modules at a first position,
each of the plurality of modules comprising a passageway defined therethrough and is
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the passageway of the first module to thereby substantially inhibit change to
pressure of 25 vacuum provided to the passageway of each of the other of
the plurality of the modules. In accordance with a fifth aspect of the present
invention, there is disclosed method for, handling a semiconductor

component. The method comprising regeivin the semiconductor component

coypladitar it eRIRCRALACORINAIY b f THEdTIRER0S: BIFRSr KosRRbisInh dsRIACHgnibe first
ALY BRMAE RS GUBIRRING A RBSSRYPHSYiSIe B RCTRYr Qe RB ISR first

coupled to a displaceable structure. The method further comprising

stigiciracing the fiselanemillfe SruRIUIte AR R 9O SiBRATBRS 'S EERRE PR ANB G
belihgl RAHAESMBIEaDIS IR PRSSANBVHFRIRERaPSF A BIUFR P BRIRD Gules for

chamber therebetween, the chamber being fluidly communicable with the
PrRyising & FAPBHEAGC i ThEBiEiRIR BTSSR PR EHBh BisPEasHgam PlUnger

erﬂCH%rﬁl@éQt‘ﬁoﬁh@thé@ﬁWéﬂm diFAriHe RAHHee fdFofRcRitating
retracted position to an extended position within the chamber for facilitating

PYsairef diuiditniRrendhamessasaugewbiherfife Mmegwonhenihrfitsempdule is at
thEebiRl isoaltitne PREANE IResHaN of ieJeRjarEMEMaAl QPGB @ended position

mechanism to the extended pagsition spatially disposes the plunger for

SPRHPLYIARASEP B RIUPSEATR 1eRGRs thaRamiben e g ReRy B a7 SRRy Ler
an@f the JIH@a@W@H&JQ)fotﬁ@Qﬁeﬁmﬂlﬁ@fﬁiﬂﬁwé}ﬂﬁ@@%ﬁ]ﬁw?séhﬁﬁg@fth@ﬁmre of

provided to the passageway of each of the other of the plurality of the

Vaghii RISV igs b iBs BRI WA eaciuih g eXshRTAR; BIMisHEHi Broghdes.

present invention are described hereinafter with reference 15 to the figures,
in which: FIG. la shows a partial cross-sectional front view of a first

BEgEREPHARR SIS LTAWINGS with a first existing apparatus for transferring

ExxenpieepdntiodisempaTenésredateiventibatapictiete Mearhis aharféishinaséierince
20 FIG. Ib shows a partial cross-sectional front view of a first exemplary turret
o dfie BIHEDAPHEIE, wherein the first pickup head is at a second position:
FIG. 2 shows a partial cross-sectional front view of a second exemplary turret

structure _ . . .
FIG. 1a shows a partial cross-sectional front view of a first exemplary turret structure

used with a first existing apparatus for transferring semiconductor components, wherein a

first pickup head is at a first position;

FIG. 1b shows a partial cross-sectional front view of a first exemplary turret structure of

FIG. 1a, wherein the first pickup head is at a second position;

FIG. 2 shows a partial cross-sectional front view of a second exemplary turret structure

used with a second existing apparatus for transferring semiconductor components;

FIG. 3 shows a partial cross-sectional front view of an exemplary apparatus for
transferring semiconductor components accordingly to an embodiment of the present

invention;
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25 used with a second existing apparatus for transferring semiconductor
components; FIG. 3 shows a partial cross-sectional front view of an
exemplary apparatus for transferring semiconductor components accordingly
to an embodiment of the present invenéion; 30 8 FIG. 4 is an enlarged
cross-sectional front view between a central shaft and a rotatable portion of

FifaeAdp3aailpsasriassssaeional fions irwbetwerma cantialiig andatrpiatable
PRPRSH L OBPPSTatdidDRERT el AEBRIRRSII New FE3; R es of the

cross-sectional front view of a second junction between the central shaft and
APPAEAYERABISCpSiiaH dFtHBCRShRREIR Y FIG. 3 according to View "B",

wherein the plunger of FIG. 3 is at an extended position; FIG. 6 shows a

direction of applied vacuum pressure when the plunger of the apparatus 10

FIG 5165 28 p0lar9Rd CERPESRAUMMAITIONT ey ofavarRnd HIRCHGSPBRYRAR Hisoemtral
shﬁﬂrﬂﬂjmﬁlﬁm’é%ﬁﬁb@Bﬂﬁ@dﬁiﬁ@f%dﬂ Ht6 3 3deorditeteXIsvdes” wherein

position; and 15 FIG. 6 is a flowchart of an exemplary method for transferring

the, RIIRYBLRABG B EothpdRERNEEEBRSHIGe an embodiment of the present
invention. Detailed Description There are several conventional systems and
apparatuses for transferring semiconductor 20 components. Conventional

FIS shethaiing AppriienudedPRIHEARF UM BFSHRINRBR Hieiynaeank e apparatus

of FamicPRAeHRreRRRRNSEYtigndlers for picking up the semiconductor
components at a first position. The semiconductor components attached or

mounted to the pickup heads are then transferred from the first position to a

FISRCOSHb RO iRRCHiBE oPEMIGIANBI0LFGERABEIE BligheebpShHRNHABIEG,

pickup heads at the second 25 position. However, many conventional
3 B £4RRASP PRFHIG8e &Y r transferring semiconductor components have

deficiencies in at least one of the picking up, transfer and detachment of the

semiconductor components as dis?ussed in the background above.
FIG. 6 1s a flowchart of an exemplary method for transferring a semiconductor

component according to an embodiment of the present invention.

Detailed Description

There are several conventional systems and apparatuses for transferring semiconductor
components. Conventional systems and apparatuses typically comprise multiple pickup
heads or semiconductor component handlers for picking up the semiconductor
components at a first position. The semiconductor components attached or mounted to
the pickup heads are then transferred from the first position to a second position. The
semiconductor components are then detached from the pickup heads at the second
position. However, many conventional systems and apparatuses for transferring
semiconductor components have deficiencies in at least one of the picking up, transfer
and detachment of the semiconductor components as discussed in the background above.
Accordingly, improvements to apparatuses and methods for transferring of

semiconductor components are needed for semiconductor fabrication.
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Accordingly, improvements to apparatuses and methods for transferring of
semiconductor components are needed for semiconductor fabrication. 30 9
For purposes of brevity and clarity, the description of the embodiments of the
present invention is limited hereinafteréo apparatuses and methods for
transferring semiconductor components. A person skilled in the art will know

FahaHTRRSeRoBS RIS IRt ddafiy b SasTEniabPiHE§ RssRedITREBISHRH the mresent
VBRI GPPICaTRITY N ARG AL NERLRFHIGEIC SISV HBINOBE ORE thRansferring

various embodiments of the present invention such as o%e]:rational, functional

SeBHpMYRIRArRUTRRARA e S tRY Sk SE et K¢ dtbmlarkPappHIaiBia ¢iass not

pri@0SEeHBIHRIBIARRANCIBF QRBRPBRALS AYSHINN DI Gtharibiffcadidhs where
provided by a first embodiment of the present invention. The 10

fusdamieR MU BESICRIER SHBYRLE TR oRBRBANTIE aMafiave desPatingpar &lusheo AFesent
in(RhesARIRIe SespisanshtauMEisTa Si9BRaNAIs ERBacENGHIESIS) shipRedhe

apparatus 10 comprises a central shaft 12 (also known as a central
structure, a fixed structure or the like structure) and a rotatable structure 14

Akalzenthia Eﬁa@amﬁaigrﬁbﬁt’fdﬁﬁﬁéﬁiﬁ%@éﬁﬁé&ﬁ@@é‘@ﬁc&%@ﬁéfﬁ% ROYRNRh IR FIG.

the central shaft 12. 15 The central shaft 12 comprises a supporting base 16

3 dPshipfort THe RSB &Y isMPBHAIRNbILE'6r BEesEMed¥egtion. The
seRtiE@fRictor exapeterishiasiosnawh flaansfiiFityPaEaEgsraiuth e0rRRAG ERample

1Q. 20 The central shaft 12 preferably has_a circular cross-section.

SCRKANHRIAN VB Bttt Shife R AP d Kt CacagRs; Jibe ARaTalHd carpRYises
a ¢cemMraImardereiee dibainsioaldihal sendtalshaikdd Qrefups GItRENAY Structure)

shape, size or configuration, the rotatable structure 14 or displaceable

anghACtGRIAONT fSHYHR ikl BRI FtofilAMAMISHERE R Shasplageable
strRethiRe crpdsatiesHORHtREsIsFMIrises a number of semiconductor

component pick-up heads
The central shaft 12 comprises a supporting base 16 or support. The supporting base 16 is
typically placed or attached to a surface, for example a platform or floor, during operation
of the apparatus 10.

The central shaft 12 preferably has a circular cross-section. Alternatively, the central
shaft is of a different shape, size and configuration. It will be understood that should the
central shaft 12 be of an alternative shape, size or configuration, the rotatable structure 14
or displaceable structure will follow an alternative travel profile around the central shaft
14.

The apparatus 10 further comprises a number of semiconductor component pick-up heads
or semiconductor component handlers (hereinafter referred to as modules 18). The
number of modules 18 is typically between and including sixteen and thirty-two. The
modules 18 are coupled to the rotatable structure 14. Preferably, each module 18 is

coupled to the rotatable structure 14 via an interconnect structure 20 or an
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or semiconductor component handlers (hereinafter referred to as modules

18). The number of modules 18 is typically between and including sixteen

and thirty-two. The modules 18 are coupled to the rotatable structure 14.

Preferably, each module 18 is 30 couplﬁgi to the rotatable structure 14 via an
_ interconnect structure 20 or an 10 intefconnecting arm. The interconnect
INEICRANLEING GaM bENGINBEF VIR FEURUED 301 San tBe e ¢pYoPToindiToEH YiSigpled
SRR OGN KBRYHGRBSE AReakiRAGRANS &f{Seffs’aﬁ SRR EERIt. The

_ structure 20 can rotate about the first axis during rotation of the rotatable

intgreRRNPE! SITUSTHR 2R ERIb PG tnRDRYtatAB I Estravtt A inga FRSaH AReOf rHieakpiatable

stieifegtsptational displacement of the modules 18 about the first axis. The
modules 18 are displaced about the first axis along a predetermined travel
profile or travel path. The predetermined travel profile can be altered as

THEOKtRGOHSIPE tREhRbIERIKNS R (@& Rarspidekiigg et 13Eashrotational
module 18 is shaped and dimensioned for picking up semiconductor

digRacsBieah e tretedHisg AR ARrLbMpiesarisahbtomaduise HaMERTisPlRak Rgout
the Bt RRBISAY dYsFfeteAMPRNRRVAI-BrdAlcadiaghiR0 Jh® . SERBI BRI AMed travel

component thereto) as well as means or a mechanism for subsequentl
PraBis camBe ! R T B EC A EHE B LENRRHHIRUEY 19 ESFﬁ%ﬁ‘ﬁHﬁf’rHPﬁP{ﬁéﬁ-

module 18. Each module 18 comprises a channel 22 or an airway defined
therewithin thrplé%h which fluid is communicatable. Vacuum or suction is

EaghomodUialthis SHAPRFLADS E1TRBSHABER IR BIRSHHI K g TSNS LRRT CORRAAIHS:
ERAMRONABt 18 icismprissesibinueh shaehanngh 23 g éraititainendeiaeitormictor

of the semiconductor .component from the module 18. Alternative designs

CORRPRERT A FrelO LR HABRINR tHE LA B B IR SATRORERTADE A ARIEALMERBR OT

mudiiaRisheleroatiggieicing ScrracRindg e dnvesTigdingT hRcentiahebakichd @rductor
the rotatable structure 14 cooperatively define a chamber or a space located

CORBAEBRLARER R bEr DR 1A entPeFATIRLISFS 1R PEA T W4 Ahaigvay
defhmbrrRditHinersmgshaps MtuderigymaiaebibevrouHd chaMOei2hplied

canb varl?
via the channe

d

22 of the module 18 for picking up the semiconductor component. Air is
purged through the channel 22 for facilitating detachment of the semiconductor
component from the module 18. Alternative designs and structures of module 18 can be

used for achieving the same function without deviating from the scope of the invention.

The central shaft 12 and the rotatable structure 14 cooperatively define a chamber or a
space located therebetween. This chamber or space is hereinafter referred to as a vacuum
chamber 24. The size, shape and configuration of the vacuum chamber 24 can be varied
or adapted as required. Preferably, the vacuum chamber 24 extends continuously about
the central shaft 12. Vacuum is created, maintained and controlled within the vacuum
chamber 24. The substantial volume within the vacuum chamber 24 helps inhibit changes
to vacuum pressure within the vacuum chamber 24 thereby facilitating maintenance of a
constant and stable vacuum through the channel 22 of the module 18. In addition,
vacuum is constantly applied through the channel 22 of the module 18 during
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25 or adapted as required. Preferably, the vacuum chamber 24 extends
continuously about the central shaft 12. Vacuum is created, maintained and
controlled within the vacuum chamber 24. The substantial volume within the
vacuum chamber 24 helps inhibit changes to vacuum pressure within the
vacuum chamber 24 theret;i/ facilitating maintenance of a constant and

digplasrmasd @hiherrody e t aag e predsien inrsdirvel Sradiled ditRsrsagpskilled in
tNEGHUIBLIGIEP REIE!20MIEN hERKIA dRRChaRALE £ Gt RMOHWR 8R0S 10

11 displacement of the module 18 along the predetermined travel protile. A

COFESIIG K foMar UMeCAAMOS i 4t Hiundsrsianerihahdivg Hegersinaensionad format,
th QRS IRV RAIR PBRARBIUD Afh GABIPTEHDG: the v@fkhghamber 24, will

understand that in a three-dimensional format, the vacuum chamber extends
continuously about the central shaft. 5 The vacuum within the vacuum

THOaaeben 24ty vaRlaseshuitbeluid oy Bxarmieainwilin A MacKIBxhple air.

alternatively pressure of the fluid within the vacuum chamber 24, is

ThéoNBeHBICARISARIB P ES FeguRb el i AR it a8 HikBpmber 24, is

cor@IPEIE SRt tRpsitane RIpigepder inlet line (not shown), which s in fluid
communication with the vacuum chamber 24. The inlet port is located within,

or is coupled to, the central shaft 12 at a portion of the supporting base 16.

ThHeg palekiReTh faplitaiasmrlo@siaresPhHREGNIBIQdrIRIHRDARE AIARAMIOLWHich

. the vacuum within the vacuum chamber 24. A control mechanism (not o
is 4p Sk cARBRNIGRLIGREIET RSUREUUD fleriBentd Jdt 1BIL ARttomihgcatRd within,
ora@aupley ithinHb ecviacl uRatnarbe hedichier artivayotiag inkek nertfaeiliigtesort

supply of fluid into the vacuum chamber 24. The control mechanism is

fagilitalps.ah deashPORiR) HR\LRIOP B IAtiEeRRE 87d GaRIARPEARMRGUSI Wifbin the
vaeaDad bl 24unhengempsgem RIGASE SNSRYIEGIABAMREIBARISOR 2580 the

. known as 20 purge plungers or plungers) located at a predetermined
5580810 RETIRLNRG HoURSHESETS ey IGEa acd: Allematively, the
inRif @om g ntiaéPaupe of ofuis eerntiehsbatin 2hdhvidl ba. appresiaisichittiganism
s FrBBHE AL PO oB AR unel 2L AR LR AP A0k Ao 26 i
installed at a
The central shaft 12 further comprises at least one purging mechanism 26 (also known as
purge plungers or plungers) located at a predetermined position. The purging mechanism
26 is preferably located at a circumferential periphery of the central shaft 12. It will be
appreciated by a person skilled in the art that the number and location of the purging
mechanism 26 can be altered as required. The purging mechanism 26 is installed at a
location corresponding to a predetermined position along the predetermined travel profile
of the module 18. More specifically, the purging mechanism 26 is preferably installed at
a location corresponding to a predetermined position along the predetermined travel
profile of the module 18 whereat the semiconductor component is to be detached from
the module 18.
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location corresponding to a predetermined position along the predetermined
travel profile 25 of the module 18. More specifically, the purging mechanism
26 is preferably installed at a location corresponding to a predetermined
position along the predetermined travel #J]rofile of the module 18 whereat the
semiconductor component is to be detached from the module 18. 12 The

THAUPYII96"eh BRGS BRI 26 COMPBFISSsAPHIEBe P SRS lafer disalaptaeniagiyveen a
rOPRMEE HsitRMAGISRIAARIHON &S ShAWRIE FIGnd ANEXRicE BBS Ruh axtemsIen in

position as shown in FIG. 5 and FIG. 7. The purging mechanism 26 further

Flgomanddd @ HiaSHoPhTeEMaRIerhaisB28 BIHSRICEIBRAISA? fob iBpaggasanism 30
orPAUBRSIECefirHRRtr eFaBIRIRPBIHORNuUNGE BB sibahe MGk STBsHILAROTREISRSsing

at least one spring, the number of springs being variable as required. The

meghaftie Tl IS aRIBRSE0 35 eapiaBNe SPHRGINBEPWBBRINY R IpEmBRINg e atiakle as
re6@iFagtathPBRItPY NeRANIS RS AlsipRVEAdIM BIURSBIAHE BiasgeH 28 at the

maintained at the retracted position by a combination of the biasing

refiaeiathRRsHH &bl arePERERIAL MMTEWDRHIE eV BIHTIGEE ENHRIAS B HiddtiRed at

thERPHBNDHRRIBIABIEA ShinRaBtAest anOhang ehsehtaim kP Wivad @ ailum
passage, an airway or an air tube) defined through the plunger 28. The

WItRIRLHIS 8CHEL MR cniLARKAHSR tihe YRR JRESHEAISE. Rfpomprises a
chRBEITEANsERIANBE hA 21 HABIEEC AN BIHDSA0 BrodiR LY PHERMEEtRIBHGIE the

28. The channel 32 comprises a first opening.34 defined at a first terminal
PIWNGREABTHEErFRRNDS! cisepial e L Qi HRicREN EugheiimglinesTie8 More
sp\éé\mﬂaﬂypﬂfé’ﬁﬁﬁ{r\%ﬂ wherske BMATRicASioh af Hlﬁtff?lf@gﬁ&ﬁeqﬂﬁﬁ'tj@’rtzﬁhe

channel 32 is further fluidly connected to or communicatable with a central
fluid supply or fluid source (not shown). The channel 32 is fluidly connected

Thiithihaet IR FIpHEELRIIbsY e 3y e fieiingdaviisindheisanialeshafhd first

The apparatus 10 can comprise a control module (not shown) f%Eg\Eled to the

ORSHIBG ifhds 38 st AhteThd I 6 QREHGICBHBIo VAR AN EAMB of SR SNe
plorgesueeiohiluie ranuredsitiontEnehianaréB22 AstoredoHsidestnased to or

the plunger 28 is operable for displacement between the retracted position
copB i CRIHHAIR M § SHTTPAGUE) BN SHA BN Fo Lt T8 S g, ghannel 32
is fluidly connected with the central fluid supply via an air tube defined within the central
shaft 12. The apparatus 10 can comprise a control module (not shown) coupled to the air
tube 36 for at least one of setting, controlling and adjusting volume and pressure of fluid

introduced into the channel 32.

As previously mentioned, the plunger 28 is operable for displacement between the
retracted position (as shown in FIG. 4 and FIG. 6) and the extended position (as shown in
FIG. 5 and FIG. 7). Preferably, an introduction of fluid into the channel 32 of the plunger
28 triggers displacement of the plunger 28 from the retracted position to the extended
position. When at the extended position, the plunger 28 extends into the vacuum chamber
24 and abuts the rotatable structure 14. Alternatively, the plunger is disposed adjacent the
rotating structure 14 when at the extended position. At least one of initiation, extent, and

speed of displacement of the plunger 28 from the retracted position to the extended
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25 FIG. 5 and FIG. 7). Preferably, an introduction of fluid into the channel 32
of the plunger 28 triggers displacement of the plunger 28 from the retracted
position to the extended position. When at the extended position, the plunger
28 extends into the vacuum chamber éand abuts the rotatable structure

14. Alternatively, the plunger is disposed adjacent the rotating structure 14
PORINER &RPhBeekRaNRbEhaBHiGHIUsiad 25t B tdnibiaficramilenthan dershaag of

igitidtrshacERNAN SpealdRaRbHiER HURtbe e ERMGEr PO Rt BURSNRIRIAGRIs

13 position can be controlled and adjusted as required. For example, the at
26 &a8thsr3016rarEangR! ledtent, and speed of displacement of the plunger 28 of

the purging mechanism 26 can be software controlled. 5 When at the

extended position the plunger 28 is spatially disposed for substantiall

WP Rl RS Re RARLR A8 CRBER 175 VA REIR IR SRS tahcRtipstantially
intfg@@mget@?doéommlm%mﬂnlt?etmammﬁm%mmmg&ﬂa BidIUiARE 22 of
e

channel 22 of the module when at the extended position. Imcg;eadiment of

the He g rtsui ReABINGR R eraiies Para g of flwiddatothe phppne deaphibespasule
wheg seestuisibBavhpdhpPlungenidskit of MaEsinsedid&iBRIERTen the vacuum

substantially reduces changes to the vacuum, more specificall _chan%gs to

chiebe24aRf shesianehah afvieunnelsaHpuresuthe Rluggpa A Mk Axignded
pRATBRrie@Stantid MP esdRitBdheRRst oo nedinitna HU it of® RSN ANOBHRRHNE €6 the

the vacuum chamber 24 and the channels 22 of the modules 18. 15 Vacuum
VaCHHPETESH Rt HRfoYRAY AR BRBIST e number of tubes 38 and through the

channel 22 of a corresponding module 18 for picking up the semiconductor

component. In addition, air can be purged throrgagh any one of the number of

ThEHERPIEHE 0 4G TN SAEE DA WBRE s ndiRgE mdRiufar gspiating fluid

codetaghbatidhaatirenatspmitpnétaimecompangit drprnheneanofive dbdules 18.
Furthermore, vacuum can be supplied through the 20 number of tubes 38
?&&r}f E?Pfé’“gh the

Vg ih A TgReSHRAMEANETO U HEnBINGTTIHIRES 98 FpesSedtiring
chaffricRP difci@oaeLpeAt R SIENAN ed foeibingaghthé thentiomietef tehtnent.

38,comprises a first opening 40 defined atagr t terminal thereof, the first
InaSHERL i BrB5iRAPES REUSEL Y R AR RUTRE LA wouan the
channel 22 of the corresponding module 18 for detaching the attached semiconductor
component from the module 18. Furthermore, vacuum can be supplied through the
number of tubes 38 and through the channels of corresponding modules 18 for securing

the semiconductor components received thereby.

Each of the number of tubes 38 comprises a first opening 40 defined at a first terminal
thereof, the first opening being proximal to the vacuum chamber 24. The first opening is
directly adjacent and opens into, the vacuum chamber 24. Each of the number of tubes 38
comprises a second opening 42 defined at a second terminal thereof, the second opening
being distal to the vacuum chamber 24. The second opening is directly connectable or

communicatable with the channel 22 of the corresponding module 18.
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25 directly adjacent and opens into, the vacuum chamber 24. Each of the
number of tubes 38 comprises a second opening 42 defined at a second
terminal thereof, the second opening being distal to the vacuum chamber 24.
The second opening is directly connecifl le or communicatable with the
channel 22 of the corresponding module 18. 14 As previously mentioned, the
AgiRisecEshe ApesttiasegiLihg i acetRenEakHifeRl poaslicr EalieSXagdmResition
A6t MRKEIRkYEICR] eonaReWIRY N IrkHakIe Bl GHY @otdaBiRestructure 14. The

displacement of the plunger 28 to the extended position further juxtaposes

digplagpaterpehiiy 3 WogieahanriBe 3XiRRAR tReSPIGRgBI DB @Rothsthe first
opRRRTYNEUABFOhR ShERREFSPONHMINURE 3RinbBe soMieh ahi¢iexI8pemRg 40 of a

speed of displacement of the plunger 28 from the retracted position to the
CophanainB d4nsotPracilitates precise purging of air or fluid through the

channel 32 of the plunger 28 into the tube 38, and subsequently into the

channel 22 of the 10 corresponding module 18, for facilitatingg more

Theceenir! abthererent aidmeeed oiicisrlacaBicabridonetmesah & prodifdefected

poditRidtaOMetRRENRIAGREIENN FaENRAINGIBEILS HiargiigeoredipeiednasifiRigh the
%hthe vacuum chamber 24 for abutting with the rotatable structure 14

h
Chfﬂ)?rio?&}ri. Hhexpbes 284 B it RreRSs IBbreRsaBR ¥ AN Rh aPREE ke 4R the

coYRSHEAMiAG AimPRFSUrBBWitldin theikagitgm shatbher Z4uRteveRtih@ent of the
reduction of vacuum fluctuations within the vacuum chamber 24 is important

sefpicapgictiag semRoReaLomE e MALUR Miconductor components to the

module 18 while the modules 18 are rotating about the first axis. In addition,
the ability to maintain a continuous and constant vacuum in the vacuum

Incagitiody e HelRes Do ebiesBNERA dEABNB IS EARiFEPRIAION through the

va@@@ﬁﬁ@ﬁ%@r%ddﬁh@ﬂtﬂr@%ﬂli@mmé spuRMaesyaitachethtodkended
madules 18 while the modules 18 are rotatiné;?about the first axis. The

POSHRIRE bl AR s AT SHHSE NS0 T0F (HREUNPPARE PEEFTRRALNYY the

vaheinirgianpepdimerd\@htivh e tie 6t 9adoeaa st tidiRips wathiaitiaiasuum
ontinuous and consf%nt vacuum for securin thefstﬁmiconduc or

chg ffo%‘ér‘ﬁé”&??ﬁté% Hlectmgyeliable securing of the semiconductor components

to the module 18 while the modules 18 are rotating about the first axis. In addition, the
ability to maintain a continuous and constant vacuum in the vacuum chamber 24 enables
a correspondingly continuous and constant application of vacuum onto the semiconductor
components attached to the modules 18 while the modules 18 are rotating about the first
axis. The vacuum chamber 24 is an important feature of the apparatus 10 provided by the
first embodiment of the present invention because it helps to maintain a continuous and

constant vacuum for securing the semiconductor components to the modules 18.

In addition, the use of the vacuum chamber 24 removes the need for valves in
maintaining a continuous vacuum for securing the components to the pick-up heads
(equivalent to the modules 18) as with conventional semiconductor handling apparatuses
such as those mentioned in the background above. The inhibition of application of
vacuum pressure between the channel 22 of the module 18 and the chamber 24 (and the
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In addition, the use of the vacuum chamber 24 removes the need for valves
in maintaining a continuous vacuum for securing the components to the
pick-up heads (equivalent to the modules 18) as with conventional
semiconductor handling apparatuses stch as those mentioned in the
background above. The inhibition of application of 30 vacuum pressure

fliyd GasmURCEHIhBRIVE bR SRk 8218 AMintve 43T=aR 586 she ahanas 2350T the
nﬂbﬁ@l@%%ﬂ@%&%%& ShenenagnatSAdh Bt PRRGESANEG R extended

channel 22 of the module 18) is achieved by way of the displacement of the

Psitingetpaddting, dhtcritpdisaBgifbANeValHHTb R PR BRI flgnnel 22 of

thy%HHl%MQS%HQﬁ@BHS%éPQWWQIH@%IEéomtfﬂeﬁ%ﬁ dBei0&on of fluid
chamber 24 (a E?ﬁtd the disconnection or discontinuation of fluid 5

CORRHALTARRI DR IHERNSER AN PBANS: BHNBRIERO8 bR thanpRhARET the
meaut)tRechedkia)isaghievrgRvemaM rdirninesiBens e the rirneel g&sifon.

the retracted position. An exemplary method 100 for transferring
semiconductor components is also provided according to a second

ARBROAMRBN R tHAE RIRSEHH i%%%g&éﬁ%@ﬁ@b@rtbﬁﬁﬁmw al$d provided
method 100 is shown in FIG. 8. In a step 110 of the method 100, the module

acearding o Aspsaradiemenpiennt pf e @E%i’&dmﬁ‘ﬂ&BPc%rﬂﬁlﬁﬁ@ﬁ'ﬁ%oéttﬁefﬁé%mp|afy

mensdiand ASBENAIIFS ag input position). Vacuum or suction from the
vacuum chamber 24 is communicated via the tube 38 to the channel 15 22 of

the module 18 for enabling pick up of the semiconductor component onto the

Inmoskdle 180 TetvaaHeimoar soTtie isreeiileoiR0lsr anel agpasiakielasgrasiig the
The vacuum for enablln%plck up of the semiconductor component onto the

SeHGA0RGI8"; SOPrRPBRALHL BHIErBOSHIRFOIRLEP KRRMANATALIP UsARSATY VARRUM

orMRSRIMCRGHthe Vacuwm cEhambers2d eninaiifsatapeiaskagst rsgYoofhdehannel
vacuHm beln? lied througﬂh the tube 38 20 and theﬁhannel 22 of the

227 fathe 1eey ity FHRHR BIkiLBrRfu L6 O ROHERE FAmRRERu RN the
méa@Stes. 1P tagcoedue 8cisodiselacntainmil thedirgjastsbiroas theylireld. The
position to a second position (also known as an output position). The
VT e U ko BT e R oL GURBE TP Lo Gl 16 s
proRsiHiy sstiesehnalledisplaceiudigble as required. The presence of the vacuum
chamber 24 enhances ease and accuracy of the vacuum being applied through the tube 38
and the channel 22 of the module 18 for picking up of the semiconductor component by
the module 18.

In a step 120, the module 18 is displaced about the first axis from the first position to a
second position (also known as an output position). The displacement of the module 18
from the first position to the second position correspondingly displaces the
semiconductor component attached to the module 18 from the first position to the second
position. As previously described, the module 18, and correspondingly the semiconductor
component, is displaced about the first axis or rotational axis along the predetermined
travel profile.
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semiconductor component attached to the module 18 from the first position to
the second position. As previously described, the module 18, and
correspondingly the semiconductor component, is displaced about the first
axis or rotational axis along the predetelrﬁnined travel profile. 30 16 The
semiconductor component is secured t0 the module 18 during the

ThssRicandier CuRmRRMH USSR BrHToNERt BRShEEHE Sretadhifisalacanegnt of
sBRAbH HRT ERDMFTRAB ARG héS SREEMHMLSTHAR DRoRIE \HIMS el @irst 8T ion

a continuous and constant vacuum is applied onto the semiconductor

10 dhfnBRARESE ROS KNy RFRY KAMC SRERIERBH cBRRRITIRUD 3 ehEORRGLlI¢/agIUM s
apMIRE SREGHICanivGIIRIT GRBBREhYIRIRE IR IRANIRE RtR I Ioff dent to

the module 18 onto the semiconductor comEonent for securing the

the dRsRgR ki titocosRpeifEAt Yo YReUHBdBIRPREEGUYIAG G SBReC3Riist BiersBannel 22
of SBIRIRRMINCIOS GRITPEREBEMIEh EORDRLIASBAENEFBPIaEHUYRRIYB Kiconductor

securing the semiconductor component to the 10 module 18 is maintained
COH‘WBF@Q%F%@%WH@%&@M EepdacomerdihidheeSeRAHE Ot ERRAPRRRIF 12

and the rotatable structure 14. The vacuum within the vacuum chamber 24,
and accordingly, the vacuum applied to the semiconductor component

THR SR RSS9 ASHRNY HaACULTH eI SEAE KIS AR PR LSt EAFBROREB R i e
meddedBIsMenheiibe Kapriehis Ginte RitactRdRaniber cantiefirRechaniesn: the

For example, the control and 15 adjustment of the vacuum can be adjustable

Cep A YK ikt hHIE VRIED StHELHSE 14 tHECINRAUHBH Bl NAGHAM chamber

245 QRHICRIEHAHY COMPORRINS dPFREEARASE HERIOHINOCRT OB SRR Witdéhed to the
being transferred gr displaced between the first position and the second

mogkIR 8 thsonEliasle A pYdpeRli AREeMiITeshe (AN RS :adigimant of the

vadeteetinspachonAagtelesyrionl esitng. Maerarmsassag exihpRrRemecsshtiPrand
components as the semiconductor components are tranéferred or displaced

‘j"d#&m‘ﬁ% BHdp AN GRS AEBIRIARIEMOEEOhEHEABE 1) firoearagslpd to the

infgsbites or stations (not shown) that are positioned along the predetermined
travel profile. Such processing modules include, but are not limited to,

Preferably, the semiconductor components undergo a series of processing steps while
being transferred or displaced between the first position and the second position. The
processing steps include, but are not limited to, visual defect inspection and electrical
testing. The processing of the semiconductor components as the semiconductor
components are transferred or displaced from the first position to the second position is
performed by processing modules or stations (not shown) that are positioned along the
predetermined travel profile. Such processing modules include, but are not limited to,
image capture devices or cameras and electrical testing modules. The number and type of

processing modules may be varied as required.

The processing modules are arranged in a predetermined spatial configuration or
disposition for processing the semiconductor components as the semiconductor
components are displaced along the predetermined travel profile. The spatial
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25 image capture devices or cameras and electrical testing modules. The
number and type of processing modules may be varied as required. The
processing modules are arranged in a predetermined spatial configuration or
disposition for processing the semiconql?ctor components as the
semiconductor 30 components are displaced along the predetermined travel

CopfiHEatioRe Y P TOPEEIRG JUPSKIS dF HRISFRIEEdsTR #hdeAsleans QbtaaxsiRweNg
sfricatlanshane of MRxMFRduSPRFAMTIFEAURRAHIR) APRAFRIHBeFONEr#RBssing

Increasing the number of processing modules useable with the apparatus
madulsspigsableywiti-ies aRaGWIAE plunger at the retracted position. As shown

in FIG. 6, vacuum maintained in the vacuum chamber 24 enables application

of a continuous and constant vacuum pressure or suction through the tube

F'@s.“xﬁ@éﬂﬁ-&é@%Wr%PBua%ﬁttH}%L@Fﬁﬂ@ R9BLIaD AsshewR ifhhp@.dvacuum
miivieliedd thetabanpeliRlcabinshandginsst HER NG SRBHEANBUEIRTI constant

component to the module 18. 10 In a step 130, operation or activation of the

VARG SF BRI SEU IR BRUIGSNS SURBIFPNEATUFA REEEHER RIoHIEY FRNrough the
tubxtggdeckpendionariciGied aneugline ranntiecnlutopk Lhalkkie1exenrdeste the

paosition. The operation or activation of the plunger 28 is preferably software
Se PRSI AR BRI AGIABEHRRNS 3B facilitates the maintenance of the

plunger 28 at the 15 retracted position. As previously described, the plunger
28 is preferably biased or maintained at the retracted position by the biasing

N RSPt PRE B RS RFENG) O 108 toeplkpash &RbTIRES IHIRIHDEER S TRART the
refRiERAPAPOsHIRNe Breeruiansestipasitia slisniaaes theplunBepRA S 08%t the

the vacuum_chamber 24 towards the rotatable structure 14, Preferably, the

eXIFOARRE PO& UL RRPRSTHN LERGUUFR LlvkEnPHNEY S dhdsefIaibshbare

conttghed. Preéesrllvg thre dirstiopestfachtabinpohametar defitrdonitaer teeat the
re&Iunger 28 is directly gecgacent or juxtaposed with the first _openin% 4 of the

BFFEY RARIINY-af luBEE B Whe rERer 1D thg K12 B 198 teP e e PIEE itRipsed or
mdiR@iexsteasier pftthede ungeticts ihrevgbitkthyadtmarhansoemddpaideBtinghe

dis%ifgcgrr]ﬁerrlct)tg}amg %Lun(g:gtgrreZB from the retracted position to the extended position
displaces the plunger 28 across the vacuum chamber 24 towards the rotatable structure
14. Preferably, the plunger 28 abuts the rotatable structure 14 when at the extended
position. Further preferably, the first opening 34 of the channel 32 defined within the
plunger 28 is directly adjacent or juxtaposed with the first opening 34 of the
corresponding air tube 38 when the plunger 28 is at the extended position. The extension
of the plunger 28 through the vacuum chamber 24 for abutting with the rotatable structure
14 helps to reduce or prevent significant changes to the vacuum within the vacuum

chamber 24.

In a step 140, fluid is purged through the channel 32 within the plunger 28 through the
tube 38 and subsequently through the channel 22 of the corresponding module 18 to
thereby displace or detach the semiconductor component from the module 18. The
direction of fluid purge when the plunger 28 is at the extended position is shown in FIG.
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14 helps to reduce or prevent significant changes to the vacuum within the
vacuum 25 chamber 24. In a step 140, fluid is purged through the channel
32 within the plunger 28 through the tube 38 and subsequently through the
channel 22 of the corresponding modulg,18 to thereby displace or detach the
semiconductor component from the module 18. The 30 direction of fluid

7. gl etephAPtRecHis el BesPiyRaer S dh db i SXiBAAGE BAYHANINTERPrassure of
tHAGEBelAY EStRANBPLHAAREIZD IS RhIRGIREINRS POHRBe [d¥fitrolled

pressure of the fluid being purged through the channel 32 within the plunger

andevaHAGRS etk d NErRPYAIRE PRYIPRIUNSR. Athat Hessridendeeheopiiiipiydrnag the
stél U erd@N8 coPQsréirim@UsingiFRAnE PR AABH /USRS RICOIRY /Rt 79 GARLIUM

variation of the vacuum within the vacuum 5 chamber 24. In a step 150, the
chaIRget®s is retracted from the extended position to the retracted position
before the module 18 is rotatably displaced from the second position back to

the first position in a step 160. It will be appreciated that the. _Iur;ger 28 is
InR48ieR égﬂne”fbF?lét’ﬂ&%fegep'ésfﬁlffﬁobﬁﬁaﬁr%ﬁs%r@(@f‘ﬂ?@ ma%ﬁ@ Rdharripacted

podilisRhéfs & arUMBHMAITEaN Rty Qithtarad from ehasabei P Aodiiiibback to the

rotation of the module 18 about the first axis. The plunger 28 is activated for

|
firglsPRSEEAR IRt drotePtHE dettatlabs caRERF teIH sk i BlNNgeE B S Piased at the

reREeHRABBAIMRAIPataesRDAS SEENENSESIAG MEdRERTIAYSY dME EIOR@ILMEaintained
pl nc%er 28 is positioned at a predetermined position along the perif)_hery of

W'l’i‘?in RYAPLHAFCRIMRRS & M IR RO I8P 95 B ARG fyst axis. The

plGAGEesENg witivadacasionisleraratrrristaimiraddiay Jarabie @t weiektended
semiconductor components are to be displaced or detached from the module

POSHIORH PRRASlpRRhINSIANCRS BRE ¥R fic matching or mating of plunger 28

activation with positioning of a 20 corresponding module 18 for effecting an
accurate and precise detachment of the semiconductor component at the

A REBSRIYREYSRARHNEAUGER A I RRRIHRSI AL RIEJB eHTIAgd Position along
thelispiasenent fas retitataamumingpé apddiruadl, the ainwpe 38 angositioned to
cq%r?#‘é]r?(lj G 2 T -A 0N Along the PreCereminad travel promie At wirich SemBontucior
components are to be displaced or detached from the module 18. The present invention
enables specific matching or mating of plunger 28 activation with positioning of a
corresponding module 18 for effecting an accurate and precise detachment of the
semiconductor component at the predetermined location as required. In addition, the use
of plunger 28 displacement for facilitating purging of air through the air tube 36 and
channel 22 of the module 18 to thereby detach the semiconductor component helps
reduce or prevent significant changes to the vacuum in the vacuum chamber 24. This in
turn enables maintenance of a continuous and constant vacuum within the vacuum
chamber for securing other semiconductor components to the other modules 18 of the
apparatus 10. Furthermore, the matching or mating of plunger 28 with the air tube 36 and
channel 22 of the module 18 represents a simple structural design that removes the need

for valves as with many conventional apparatuses.
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reduce or prevent significant changes to the vacuum in the vacuum chamber
24. This in 25 turn enables maintenance of a continuous and constant
vacuum within the vacuum chamber for securing other semiconductor
components to the other modules 18 o B’]e apparatus 10. Furthermore, the
matching or mating of plunger 28 with the air tube 36 and channel 22 of the

Thasee R YaREReNs SS8RING St U N HESYH IPraeeBRRARsSHH the dipdules 18
eVl es a8 Wil MARYLCUVSPERRAIAPRRIHAERRNB T ShENTBSA&S VBCWIBRg the

enables securing of the semiconductor components to the modules 18 even

PregeiaiiiBah Gy O HRERR SRR O HEntRAMPEHEIRAE S1EB%ldglth &S0 of the
metRIEEIBIAS Rl PEQTHE RRE VAN GG dhe bRy AalREC DRI SRS I Mrier of

150 of the method 100 can be varied as required. In addition, performance,
repritEABPRYRE AbRRsreCE b St PR b ob HestrHd ét%&@ﬂ@%’%@ﬂ as

re@ﬁjﬁf@g.method 100 can be varied as required. In addition, a person skilled in
the art will understand that there are alternative embodiments of the present
invention from those described above. For example, a third 10 embodiment

InOhHaRIBFESENEREN NN IREP Vil ah e APRANATUSIERSESHOMEY SRERPTIFChRcHRative
structure and a second structure coupled to the first structure. The function of.

erphad FRen L Dt NFPERRE Th NP KacthipeeHRte perh 88QN RN R @RI sh drd
enfoaitetieof ARt YRR UsterRidd propRet\@lYaspardtef the: fiisd\wHHeBHR@Ifg a

.the second structure can be of varying shapes, sizes and configurations. A

Firgh SHHSE ea Rl ieh 8R6ANSS S UpikER USG5 e Jih SH Wdiife e EnURFEON Of the

filstregiiaranshihenseqad clstiGhiife theEpeAns WitiCtHEedeteipRIageatleand the
relative the first structure. Preferably, the second structure is displaced along

rotzighlel st FAvRR At BRSO the sk LesluR e AR S 6R stiketure can
beSeRAirRjrsiRipes sREs disohieRrkatang A Girmbéithadirkhsimatytes Rbe o gap,

travel profile of the second structure can be varied as required. 20 The

s GELI0E SEVEERe R HESh S SHUTE AR bR AEGAUTESBICHARdIRE SeRpStucture is

dispRigdsbId Relative the first structure. Preferably, the second structure is displaced along
a predetermined travel profile around the first structure. Alternatively, the second
structure can be displaced along a side of the first structure. The travel profile of the

second structure can be varied as required.

The second structure comprises a number of modules or handlers coupled thereto. The
modules coupled to the second structure correspond with the modules 18 of the apparatus
10 described above. As with the modules 18 of the apparatus 10, the modules of the
second structure also comprises a passageway defined therethrough. The passageway is
fluidly communicable with the chamber. Vacuum is present and maintained in the
chamber. Alternatively, fluid, for example air, is present in the chamber. Pressure of fluid

within the chamber 22 is preferably maintained at a constant value.

The apparatus provided by the third embodiment of the present invention further

comprises a plunger. The plunger preferably has equivalent functional, operational and



10

15

20

25

30

modules coupled to the second structure correspond with the modules 18 of
the apparatus 10 described above. As with the modules 18 of the apparatus
10, the modules of the second structure also comprises a passageway
defined therethrough. The passageway,is 25 fluidly communicable with the
chamber. Vacuum is present and maintained in the chamber. Alternatively,

stiyGiyrabeheapipsietics astReadungsh 28O tHIerABRA atiye 48u FOPHAMPIGvibsiRlRWer is
IRRRERS 1€ BRI A Althd Ted BERIEIBH At R APERHMAUSIt BROVGRBREAEYS Unger is

provided by the third embodiment of the present invention further 30 )
at dom e d paskiger. trhalpnaspés shatabadispesee devaRsintiady dmaeding fluid
coRRBIRICAR AR e St HEM SR T IRE Y808 A9 NI B4R, AURBR the plunger

apparatus 10. For example the pIur\l/%;r is displaceable between a retracted

is shdRRAderAash BaETedSoRHBAEWHERCTHR BYifRsepiideR VAR R R dgd to the
paReRjiRay the Menasrisesratialiisepserior ﬁMBSIﬁr‘@@HMHm?QHBWgeW%nductor

communication between the chamber and the passageway. In addition, when

deyrieeofMpdhe Roghipdleiehficisasingie e pahyas ﬂ]‘rfﬁéﬁﬁ?@?}i’&éé‘%ﬁtﬁé}igher

ra@@fUTH ebihuittde tHe apasPAaRW R AGEIeoAqsies 4 RisaMAll errrEalindielRriugh
detaching the semiconductor device from the module at higher speeds when

thERaloINE DT tife YRAGHHBEhal WahidhetOrNaYesr aacHParsavigshdiprah the
padfiRdNp IR COmPHRRBIR chrnnel deforhdhersthRedhinghreudRewbiehidbRductor

vacuum or fluid is convzi%ied. Vacuum provided through the 10 passageway

g
COBTRARERTIAUIRESMABILS: ditdichRiEAebINOLGR Hh P RsEAGRWAY i piUNger Causes
detRUNPRAEHH fRcteienerdiiRdrivitrparaad fiaraued Hwgmassageway of the

plunger causes detachment of the semiconductor component from the
module. As mentioned above, the spatial disposition of the plunger at the

ASXiRNE6Ap0sHR, TheirsRanesdikiosapsnnoinisatisionehvaethéheedaiedeiosition
. and the passageway. The spatial disposijtion of the plunger at the extended .
'%Qﬁ%ﬂ@%&ﬂ%‘f“ﬂ&’?%&@ é%&‘ﬁ@%% E%%P?QWH’@M%F% FRICWAE wlifisepatial
disheseherimbethd ifuisginRertaa tdadieae MovRRIIBISOr hilld PEESSsIIEheRGRIRS the
in the passageways of otf?]er modtﬂes should the apparatus comprises
Vaﬁ‘rl'l’lfib% E{S&ﬁjfgg e within the chamber. This is important to prevent vacuum or
fluid pressure changes in the passageways of other modules should the apparatus

comprises multiple modules.

In the foregoing manner, exemplary apparatuses and methods for transferring
semiconductor components provided by embodiments of the present invention are
described. The exemplary apparatuses and methods address at least one of the issues
faced by existing semiconductor inspection systems and methods as mentioned above. It
will however be understood by a person skilled in the art that the present invention is not
limited to specific forms, arrangements or structures of the embodiments described
above. It will be apparent to a person skilled in the art in view of this disclosure that
numerous changes and/or modifications can be made without departing from the scope
and spirit of the invention.
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In the foregoing manner, exemplary apparatuses and methods for
transferring semiconductor components provided by embodiments of the
present invention are described. The exemplary apparatuses and methods
address at least one of the issues faceéjlby existing semiconductor
inspection systems and methods as mentioned above. It 25 will however be

Claih#érstood by a person skilled in the art that the present invention is not

1limiteda® aﬁﬂﬁ%fﬂgsfgém?r@m@ngements or structures of the embodiments
described above. It will be apparent to a person skilled in the art in view of

this disclos @& iHAT¥IHBrous changes and/or modifications can be made

without depariing AEPse bR RCen I8N oSt FiRftbRUAVRO AR St AL USRI the
An apparatus comprising:_ a first structure; a second structure coupled to the

first SPCRAGreSHHEMHSt SRTIRINE: AndREDSTSSESRPENESUreltfefipfRENY  structure
chambeighsiRPe iMeaNe thA HRE ANFh i d@ﬂﬁwiﬁié\@tﬂrﬁﬂgﬂ%’\lﬂw%ﬂ@glé‘idl
F;h ?:fine e nBve % sﬁuidly communicable with the Y

passageway d therethrough which i

chanf9EMRl GRAerER e roRmiRg BifechrmIRSa AT FRYIFING RPgHRS Vacuum and

passagRMethapdssapkirgerargupled to the first structure, the plunger being
displaceable 10 within the chamber hetween a retracted position and an

extended pésRISAYERITaHBIE v iSt HEE SHRTIHEY H¥sRBINGRE RaingydisRlaceable
spatigliynfiapespanitripetarahambattar sedistrniialliimeesie foition,

communication between the chamber and the passageway, and whereby the

Yy
displacemeMNSF & WliERyek tBetR¥taoekshRRY URSs fnPBURIdE SpaliaHy disposed

vacuynHnahBuid 4o bee forseasRMaM It ifpsamy khufacdbiateumie®dn between the
attachment and detachment respectively of a semiconductor component to

the nfOBMRErANEHOPRSAIRYAY s AT MIRR AIAR AR IS Bt SMHNgeig the

plungstdaddtEposition provides one of vacuum and fluid to the passageway to thereby
facilitate one of attachment and detachment respectively of a semiconductor

component to the module.

The apparatus as in claim 1, wherein the displacement of the plunger to the
extended position for providing the one of vacuum and fluid to the passageway of
the module substantially reduces alterations to one of vacuum and pressure of
fluid in the chamber.

The apparatus as in claim 1, the plunger comprising:
a channel defined therethrough, the channel being fluidly communicable
with the chamber when the plunger is at the retracted position.

The apparatus as in claim 3, wherein the displacement of the plunger to the
extended position facilitates purging of fluid through the passageway of the
module to thereby facilitate detachment of the semiconductor component
therefrom.
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extended position for providing the one of vacuum and fluid to the
passageway of 20 the module substantially reduces alterations to one of
vacuum and pressure of fluid in the chamber. 3. The apparatus as in claim 1,
the plunger comprising: a channel defi therethrough, the channel being

fluidly communicable 25 with the chamber when the plunger is at the
5. retradteRI3pO3rAEH. 2. ictaHp FalHitREBSAMRIEIRGS, wherein the displacement

of the plungey taibeneideROIRHRP SHio s L TR UHIINACIIHARBravEbERe the

passageway of the module to thereby facilitate detachment of the

semiERTRRBIIR FHBbISERINBORHIRM A AN opering e thp SHARIAS as in claim 4,
further compyiringh atHbS IHErSMINRSIING HhetRassagRdetithpsestlankith fier

chamber, the tube having a first terminal rovidin%&agn opening to the

chaniB&iaRARRS N6 \ORGMBEOBITGRING i therehYeFeHiaB HISAL P GREhgh fluid

5 juxtepipsas EherPeepfaciithydrrdendaneby facilitate direct purging of
fluid from the channel of the plunger into the tube 6. The apparatus as in

claim 5 wherein the plunger abuts a surface of the displaceable structure

6. whenrabthe arignsded ppsitrimths andreipntied tEﬁJﬁé}éﬁQ@éutlso yVifriage of the

surface of the displaceable structure facilitating the impediment of fluid

comrHIRIBESRINECRA-IETS B ISP RRARA9aL L PP MERE L SPaRiHRger

as inglainhé suieceiprthie pidpReEdsIB iRt D RERAANY & eBetdfhent of fluid
position. 15 8. The apparatus as in claim 7, the plunger comprising a biasing

mectROmEHTIsatRRReNRR Bk ABARRS R KIE I A ted position. 9. The
apparatus as in claim 1, wherein the second structure is displaceable with 20

reference to the first structure. . . )
7. The apparatus as in claim 1, wherein the plunger is normally biased at the

retracted position.

8. The apparatus as in claim 7, the plunger comprising a biasing mechanism for
resiliently biasing the plunger at the retracted position.

9. The apparatus as in claim 1, wherein the second structure is displaceable with

reference to the first structure.

10.  The apparatus as in claim 9, wherein the first structure is a shaft having an axis,
the second structure being displaceable about the shaft for correspondingly
displacing the module between a first position and a second position along a
predetermined travel profile.

11.  The apparatus as in claim 10, wherein the module is rotatably displaceable about
the axis between a first position and a second position along a predetermined
travel profile.
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10. The apparatus as in claim 9, wherein the first structure is a shaft having
an axis, the second structure being displaceable about the shaft for
correspondingly displacing the module between a first position and a second
position along a 25 predetermined travel profile. 11. The apparatus as in

claim 10, wherein the module is rotatably displaceable about the axis
12etwdBA FPRAERIYS SRIBhCAHE 4 LS BHETFOMBBIABNg a predetermined travel

profile. 30 23, }RurENE APPBALESSAR IMredies! hoSitithRE CaBIR IHRTp RMHIed

of processing modules positioned along the predetermined travel profile, the

pluralfgy ek pidées SR aine RiPeaeibating PHee dasagitiaghg processing of the

semisaEHNEOMRANSHHARCRINERIAY ByetRromdgud méRetRROFHIBR R§iBBing
5 displaced along the predetermined travel profile. 13. The apparatus as in

claimP¥5P]36R AAARSBSINIRRRL T IRethisans REQEEposition when the module is
at the first position and at the extended position when the module is at the
second position. 10 14. The a%oaratus as in claim 13, wherein the chamber

L3orovidBs RIS R HUGKRIRE

YOI HismAURSE ISR the ERiERGRg Beeition when

semigenAigEiAE GO RIRN BRstfodiIgomanyia thirextdhgempekiteois\ahénatiéshodule is
position. 15 15. The apparatus as in claim 1, further comprising: an inlet

coupfdBSERONMARHE For supplying one of vacuum and fluid into the
chamber; and a valve coupled to the inlet for controlling the one of vacuum

and fluid supplied into the.chamber. 20 16. The apparatus as in claim 1,
14I‘urthgrh€dar%‘?f§ﬂ=|§:as in claim 13, wherein the chamber provides vacuum through the

15.

16.

17.

18.

passage of the module for receiving the semiconductor component to the module
when the module is at the first position.

The apparatus as in claim 1, further comprising:

an inlet coupled to the chamber for supplying one of vacuum and fluid
into the chamber; and

a valve coupled to the inlet for controlling the one of vacuum and fluid

supplied into the chamber.

The apparatus as in claim 1, further comprising:
a motor coupled thereto, the motor being operable for driving

displacement of the second structure about the first structure.

The apparatus as in claim 16, further comprising:
a programmable controller, the programmable controller being in signal
communication with at least one of the motor and the plunger for controlling the

displacement thereof.

A method for handling a semiconductor component, the method comprising:
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a motor coupled thereto, the motor being operable for driving displacement
of the second structure about the first structure. 25 17. The apparatus as in
claim 16, further comprising: a programmable controller, the programmable
controller being in signal communicati%r with at least one of the motor and
the plunger for controlling the displacement thereof. 30 18. A method for

handling a JERSIVEMH FCRSMHERREEROR CRTBPATEMo8Y GriPAdiNg: couplediding first
a SeMiGRREANEIPRCOMBANB oYL ALY BSuRIREVIQIETitis] BABSIMSudREthe first

module comprising a passageway defined therethrough, the first structure

coupREHEEE ROstPuBHSREANISHEGRIFY AENFHBEIOFe FERMREEBerewith, the
PasSBEaAGNAGI NS gl IR ESHIRRICHEN Wit ikamibamiRe GRanRgmiRyr for

5 providing, one of vacuum and fluid to the passageway; and providing a

plundBPMIHENSIBRR)BF YRRl dhadpietinPassaeeRaAlr between a

retracted poé?i@@i@li‘ﬂ@daafﬁ] endgd BQﬁ&&%WH@@%V&B@M@%&NH%@i%ﬁhtmber
the retracted position, the chamber is in fluid communication with the

passHENEY dfeHackRheASHIAmANARB RN RASHISN 10 at the extended
position, thepleegeiiResPaiEafdignosed tae sehatacdipbsitomadinerid@er is in
communication between the chamber and the passageway. 19. The method
as inf&%’éﬂﬁ%ﬂﬁ?tﬁ@i%%ﬁ?i%ﬁ@%ﬂ%@fﬁ@%&ﬂ%’& RO WhE TR teger is
positiantif thetexdendpespRsitiaRe %@P'Wgﬁéﬁmwdi§[§b§e§xf6ﬂd§%stantialIy
position providing one of vacuum and fluid to the passageway to thereby
facilitR RO U cOmARIICA P BelMERRERE ?B%’&B@fi@@ 1B RassMRBRHUCtor
component to the module. 20. The method as in claim 19, wherein the
displacement of the plunger at the 20 extended position for providing the one

19%¢ vadlitmeiReckRidns'ahd p8sLyan 89 $iB9module substantially reduces

change to ogighsiagunEpRGar e tBcOfctiuistdn phtiitamber extended position,
the plunger when at the extended position providing one of vacuum and fluid to
the passageway to thereby facilitate one of attachment and detachment
respectively of a semiconductor component to the module.

20.  The method as in claim 19, wherein the displacement of the plunger at the

extended position for providing the one of vacuum and fluid to the passageway of
the module substantially reduces change to one of vacuum and pressure of fluid in

the chamber.

21. The method as in claim 18, the plunger comprising:

a channel defined therethrough, the channel being fluidly communicable

with the chamber when the plunger is at the retracted position.

22. The method as in claim 21, the passageway of the module being fluidly

interconnected with the chamber via a tube, the tube having a first terminal
defining an opening into the chamber, wherein when the plunger is at the



21. The method as in claim 18, the plunger comprising: 25 a channel defined
therethrough, the channel being fluidly communicable with the chamber
when the plunger is at the retracted position. 22. The method as in claim 21,
the passageway of the module being flujdly interconnected with the chamber

via a tube, the tube having a first terminal 30 defining an opening into the
chan®¥éNdedePStitioRetth P NIRTelUsiaRasks 8 REMNABAGDISRIJHDENE thereby

IO|Ung?édﬂﬁﬁé’ﬁﬁ%éttﬂ?rq%lﬁ?'ﬁf‘ﬁlﬁﬁltﬂﬁrﬁlﬁ% EpdheEpbY HepNIRier dHRhRYIBEY
o

of fluid from the channel of the plunger into the tube. 23. The method as in
claim 22, wherein the plunger abuts a surface of the first 5 structure when at

23he exiandqghpasiion BkiAPYINeMGEhatduaRV EbIe aSYiiass Bbfhfe first

first structure facilitatin&éhe impediment of fluid communication between the

chanfifeiCBel Meep s HgefasNaes. RRRiticRiHbe aRUeinl 188 vikheneh ih the

champefbaseMagHdPIRaREr eactRARAEMEMpEintdne SratnR @mimGHidation
24, further compr S%}% displacing the plunger from the retracted position to

[
the eREENBRIHIRR SHATAPSHAM FARRFSRIREIMAY the passageway of the module to
thereby facilitate 15 detachment of the semiconductor component from the
module. 26. The method as in claim 18, further comprising: biasing the

245 \ungEieatMRE P8 ratdy SE4Moh820vasTelhd R8BI il afn LR RERSUre

the plpgi@griigiRiased at the retracted position by use of a resilient biasing
mechanism. 28. The method as in claim 18, further comprising: displacing the
first structure relative the second structure for 25 correspondingly displacing

28he moiuieealefndsaPeslpiounfatdr 28l Hioiig: 29. The method as in claim
28, wherein the second structure is a turret defining an axis, the second

structure beftRPRADGLN AISPRELSECIhE ffice5ied Rosition to the extended position

for purging fluid into the passageway of the module to thereby facilitate

detachment of the semiconductor component from the module.

26. The method as in claim 18, further comprising:

biasing the plunger at the retracted position.

27. The method as in claim 26, wherein the plunger is biased at the retracted position
by use of a resilient biasing mechanism.

28.  The method as in claim 18, further comprising:
displacing the first structure relative the second structure for
correspondingly displacing the module along a predetermined travel profile.

29.  The method as in claim 28, wherein the second structure is a turret defining an
axis, the second structure being rotatably displaced about the axis for
correspondingly displacing the module between a first position and a second
position along the predetermined travel profile.



correspondingly displacing the module between a first position and a second
30 position along the predetermined travel profile. 26 30. The method as in
claim 29, further comprising: processing the semiconductor component
during the displacement thereof along %e predetermined travel profile, the

processing of the semiconductor component being effected by a plurality of
3GrocesEmeiasLAs dndaihARd IbIgE COMREHIASHetermined travel profile. 31.

The method g iR ERGtROsdMEBRHGEIRIPEHIBIRI GG 38611 de6 BN RBereof

the displacement of the first structure relative the second structure; and 10

providitifa Bro§raAstREBIBeSL HRYAE PEREIDrJhPaRrTRIEERNEoRIrSher SrETHEPRAUCtOT
signalgrapoRtHisatienetfibial IRAaIAnRMRE Fretessing iR Pk 8ssifdhed along

controlling the displacement thereof. 32. The method as in claim 18, further
compheiREde s st iRy I Piacuum and fluid into the chamber via an
inlet, the inlet comprising a valve coupled thereto for the one of vacuum and
fluid supplied into the chamber. 33. An apparatus for handling semiconductor

3lcompuifemeinaskas gpalalfn S IR MBds i st structure; a second
structure displrgaria FebRdVRERRIlIRY SHUGISTRCEMRATIf BlEUTktraapg the

second structure defining a chamber therebetween, the second structure

compR&HYE4N9 SPSRBA SIMSBRE S ach of the plurality of modules
comprising greaRfAg WA R RbIIEbN GBI WRGRBIG At dbR EORTIPEF HEiAg

25 chamber for providin? one of vacuum and fluid pressure through the
passHyEWR) COrERERICAtAR With&fdpet Arscridhe FiRics B PLOgsdd o the
first goneisiehgreedispReetlt wihiprthe chamber between a retracted

position to an extended position,
32.  The method as in claim 18, further comprising:
supplying one of vacuum and fluid into the chamber via an inlet, the inlet
comprising a valve coupled thereto for the one of vacuum and fluid supplied into
the chamber.

33.  Anapparatus for handling semiconductor components, the apparatus comprising:

a first structure;

a second structure displaceable relative the first structure, the first
structure and the second structure defining a chamber therebetween, the second
structure comprising a plurality of modules, each of the plurality of modules
comprising a passageway that is fluidly communicable with the chamber, the
chamber for providing one of vacuum and fluid pressure through the passageway
of each of the plurality of modules; and

a plunger coupled to the first structure and displaceable within the
chamber between a retracted position to an extended position,

wherein when at the extended position, the plunger is spatially disposed
within the chamber for impeding fluid exchange between the chamber and the
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wherein when at the extended position, the plunger is spatially disposed 30
within the chamber for impeding fluid exchange between the chamber and
the 27 passageway of the first of the plurality of modules, and whereby the
displacement of the plunger to the exteﬁded position provides one of

vacuum and fluid through the passaa%ewc?g of a first of the plurality of
modiressagpwavirbiiteg st inrerturahity adasivientaed pdwioby the displacement

semicef\%%mnzi,_@meqn@@kf&m BHHA- prodAdeSBh @B P AsRlkF AN FRIAITh ftigh
|

wherein the spatial disposition of th%ﬁlun er at the extended position

redudBd BasAgRMRY1RE Bl SrafabeuptiEa B alapedulasréoifacifinting attachment
passage W pheatheahibs eiDer af diRiedutRlE PERRnas SR ibsule.

providing of one of vacuum and fluid through the passageway of the first of
the 10 plurality of modules. 35. The apparatus as in claim 34, the plunger

3comprisdngparshianikahdeiinedsharaiiaugs s&ﬁ&@%ﬁi@@ﬁr&‘ fisdddunger at the

communicable with a fluid source and comprising a first terminal defining an

openfEiRARESTISILRANASECHANGS tRANSIGRE ST IEaY YRE IR ATsER IR OUgh
whergip disRiapemeiobios RINBLIRdNEIRNBRIMRSINMHAGAROSARBethe

first terminal of the channel with a surface of the second structure. 36. The
appaPsRYEgiTpatnOBy BT A L RER 1R B BRI R¥ RIS BEHioh the
20 ayitsaiing serfreriled the second structure, the abutment of the plunger

with the surface of the second structure for reducing change to one vacuum
and fluid pressure within the chamber. 37. The apparatus as in claim 33, the

3Plungeicfpihee/riisiM34 iagnagesemidengiasing the plunger at the

retracted position. 38. The apparatus as in claim 33, wherein the first

structure is 3 HARRA HRHBEAN SRR G Hisn BNtk RIS Y FbtSRBR Unicable
displages apoi te@iafiareprieieg ateitingehiafitRfining an opening into the

chamber when the plunger is at the retracted position,
wherein displacement of the plunger to the extended position juxtaposes
the first terminal of the channel with a surface of the second structure.

36.  The apparatus as in claim 35, wherein the plunger when at the extended position

abuts the surface of the second structure, the abutment of the plunger with the
surface of the second structure for reducing change to one vacuum and fluid

pressure within the chamber.

37. The apparatus as in claim 33, the plunger further comprising

a biasing element for biasing the plunger at the retracted position.

38.  The apparatus as in claim 33, wherein the first structure is a turret having an axis,

the second structure being rotatably displaced about the axis along a
predetermined profile.
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30 28 39. The apparatus as in claim 38, further comprising: a plurality of
processing modules positioned along the predetermined travel profile, the
plurality of processing modules for facilitating processing of the
semiconductor component received byé e module as module is being
displaced 5 along the predetermined travel profile. 40. An apparatus for

3%handRhg FRATBBRASALFIBBMPRDTERREtFRTPFANEtus comprising: a first

structure; a SeeMAIRYUSTURPLERIAGERBIR a8 IBR:HI 2l GG CHer DréaBtislined

10 structure and the second structure defining a chamber therebetween, the
displ&e¥abRECSHEiCHR & LERIPriST e pTEIRgIT SRS defidaciBirtna mIRsesRipgI Ry the
of MEAKIESHB0EIR iSishBrRASIBEWRY P ahiSHbiRIM GRTBHMEaD et iE1aced

chamber, the chamber for facilitating maintenance of a constant vacuum
providleAgierRssisl Ay BerhlaYeLBEHIK the plurality of modules; and 15 a
plunger displaceable within the chamber from a retracted position to an
extended position for purging fluid through the passageway of a first module
%PW&HWH&H%&QW@%&@%@& BOIRHRIHS fognprising:
plunger is spafiailytdisipesed for impeding fluid exchange between the
chamber and the passageway of the first 20 module to thereby substantiall

. . Y.
inhibit chan§e $eFBREs ST B & al3ntcerBIRd £R1aHVen dgadisly sHG e dER Jirst
the otheeeidhemiurgity etine medeter Adefiimetaodhambandiie@eBetween, the

semiconductor component comprising: rece_ivingf the semiconductor

SRIRGERDIS AHUIHERIGRIGY 'SPy BN Y & aRiss Rasid: e phiulity of

eachrbdep|WaibrieifosulRs LEEWRIsINtA RashAGEWaYrARiinRAble with the
therethrough and is coupled to a displaceable structure; displacing the first

mod (RAFRRT tHE FRATSLifBNTRS L GHRE ARPHUEnshe Qb4 RCATRSL YT Erayided
first sustIsaREwhy dinlasentie shivaiuetebainesaand

a plunger displaceable within the chamber from a retracted position to an
extended position for purging fluid through the passageway of a first module of
the plurality of modules,

wherein when at the extended position, the plunger is spatially disposed
for impeding fluid exchange between the chamber and the passageway of the first
module to thereby substantially inhibit change to pressure of vacuum provided to
the passageway of each of the other of the plurality of the modules.

41. A method for handling a semiconductor component comprising:

receiving the semiconductor component by a first module of a plurality of
modules at a first position, each of the plurality of modules comprising a
passageway defined therethrough and is coupled to a displaceable structure;

displacing the first module from the first position to a second position
about a first structure, the first structure and the displaceable structure defining a
chamber therebetween, the chamber being fluidly communicable with the
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chamber therebetween, the chamber being fluidly communicable with the 29
passageway of each of the plurality of modules for providing a constant
vacuum thereto; and displacing a plunger from a retracted position to an
extended position within the chamber fgr facilitating purging of fluid through
the passageway of the 5 first module when the first module is at the second
positRATSIIRBI PR dbe PierIBY tAE POrYIRY IreBrRYHRY @ ¢RBSEReYRfAYM
positiqRespRtiaiy disposes the plunger for impeding fluid communication
between the chamber and the passageway of the first module to thereby

substantialligHasie delsnraesufoBr dataliasias RAsEianotenaH axieRgedapdtion
each e Rt epibd Ot Riating PR ed aeR: throdfh #e pdsageway of the

first module when the first module is at the second position,

wherein the displacement of the purging mechanism to the extended
position spatially disposes the plunger for impeding fluid communication between
the chamber and the passageway of the first module to thereby substantially
change the pressure of vacuum provided to the passageway of each of the other of

the plurality of the modules.





