1 SYSTEM AND METHOD FOR FLEXIBLE HIGH SPEED TRANSFER OF SEMICONDUCTOR
COMPONENTS Field of Invention 5The present invention relates generally to a system and method for
handling a semiconductor component. More specifically, the present invention relates to a system and
method for transfer of semiconductor components between different packaging media. 10 Background of

Invention SemicoREqgtaT CENIPMETEGY EOATPISEIIBCE H G SPHfeIS, HReSNSEERaFated circuit (IC)

chips, are typically packaged or stored in suitabl%&acka inggmedia (also known as transport media or
transfer media) during their transp§@ng@§pm oR ggﬁwgtﬁ)ns within a manufacturing plant,

as well as during distribution after their 15 manufacture. Packaging media for semiconductor components
can generally be classified as loose packaging media and immobilizing packaging media. Loose
packaging 14 pE LRVt kaging semiconductor components include, but are not limited to JEDEC

trays, TESE@HEaysedontitiighanngl mataimagasigs andatubetern.gyametedsef aorinmebilizing packaging
media is tape media, 20 It is often necessary to transfer semiconductor components between different

types of pacRAGIRGRTHsRS someRammbIdVrsm RS Tt ALK aHIfePIRs LTSRS ER T EDESHER The
transfer of semicarausiorGompRReNtT heiwesnddiferect Mpskagingsnesia igitygicallyarigmiscantly time
consuming and repetitive process, and is generally not 25 manually performed for technical and/or
efficiency re Qs (e.g., ESD protection issues, or an increased likelihood of generating bent leads).
Accordingly, robotic or automated systems for transferring semiconductor components between
packaging media have been devised and manufactured. With the increasing market competition in the
semicorbuctsCHRUYHL AL {ERES8N and processing industry, there is a continuous need to increase the

30speed and ¢hiugipttoof @Yigingsystensiantppasiaiiocthaesicondaaior dempaneiie hetvaeen the
different pacé?gdﬂg(%gdcigips, are typically packaged or stored in suitable packaging media (also
known as transport media or transfer media) during their transport between different
processing stations within a manufacturing plant, as well as during distribution after their
15  manufacture. Packaging media for semiconductor components can generally be classified
as loose packaging media and immobilizing packaging media. Loose packaging media
used for packaging semiconductor components include, but are not limited to JEDEC
trays, TESEC trays, multi-channel metal magazines and tubes. An example of an
immobilizing packaging media is tape media.
20
It is often necessary to transfer semiconductor components between different types of
packaging media, for example from a multi-channel metal magazine to a JEDEC tray.
The transfer of semiconductor components between different packaging media is
typically a significantly time consuming and repetitive process, and is generally not
25  manually performed for technical and/or efficiency reasons (e.g., ESD protection issues,
or an increased likelihood of generating bent leads). Accordingly, robotic or automated
systems for transferring semiconductor components between packaging media have been
devised and manufactured. With the increasing market competition in the semiconductor
component fabrication and processing industry, there is a continuous need to increase the

30 speed and throughput of existing systems for transferring semiconductor components

between the different packaging media.



2 Inspection and testing (collectively referred to as processing) of semiconductor components are

routinely performed during the overall semiconductor.component fabrication process. There are several

conventional systems and methods for processing 52or performing the inspection and testing of

semiconductor components. However, the increasing demand for high-throughput manufacture of high
guality semiconductor components results in a correspondingly increasing requirement for inspection and
testing (i.e. processing) systems and methods capable of inspecting and testing semiconductor

components BT LIMariddy 5888 aeIetriclty I I5EK dhaplaRQTHSENRNISS HPARBENYSF offloading

semiconducteigssneaechts froatitbe PHRERYRBS VisiapsienteRaskagindinedisder tomponeatd transport
of semiconductor components. However, the demand for increased speed and_throughput of

semiconductdPE6HHBBEAE NS dn S aE tesmvartinnah SHirRs Y AReHds fQ5@osRt ore accurate

15 pick and plagerfoesianiassadpecing thedablication afspmicandctonpRmpeNentsydhersamiconductor
components are typicall% transferred or transported between different processing stations or processing

systems. As!BrEASGE] ARd Ny, HehsbrareiriticBrEyatYsents Mgy Bially SeRieyslics in suitable
packaging megipaetianepait medidhesfosliatingiransiat bapweandhasifieaniprosassingnstations.
Semiconductor components being introduced into the ]oroce,ssing system is commonly referred to as input

semiconductdf cBIPBITEIS SR bahth Broets 63PaY thel proess Uiy Bys e thesR SeRtdRbuctor

componentscaifARse8akRA Y igneyepetioahtha aiaggssing system and transferred to another packaging
25 media. The semiconductor components removed from the processing system can be referred to as

output semi nlguc'g)rlcomglonﬁnts. The ackggin% ed(@la for input sc?mgconductor Cer}pone{Hts and output
. ick and place mechanisms gre fsed Yor cfjﬂoa ing serponductar components from the . ..
semiconductor components are typically determined or selecte ased on a customer' s or appllcatlon
processing systems onto packaging media for the onward transport of semiconductor
components. However, the demand for increased speed and throughput of semiconductor
component manufacturing has resulted in an increasing need for faster and more accurate

15  pick and place mechanisms.

During the fabrication of semiconductor components, the semiconductor components are
typically transferred or transported between different processing stations or processing
systems. As previously mentioned, the semiconductor components are typically packaged
20  in suitable packaging media or transport media for facilitating transfer between the
different processing stations. Semiconductor components being introduced into the
processing system is commonly referred to as input semiconductor components. After
being processed by the processing system, these semiconductor components are
consequently removed from the processing system and transferred to another packaging
25 media. The semiconductor components removed from the processing system can be

referred to as output semiconductor components.

The packaging media for input semiconductor components and output semiconductor
components are typically determined or selected based on a customer’s or application
30  requirements. Most conventional systems for processing or inspecting and testing
semiconductor components provide limited options as to packaging or transport media

for packaging the output semiconductor components offloaded from the systems.



30 requirements. Most conventional systems for processing or inspecting and testing semiconductor
components provide limited options as to packaging or transport media for packaging the output
semiconductor components offloaded from the systems. 3 Additionally, most conventional systems and
methods for processing semiconductor components have an undesirably limited speed and accuracy for

the processing @tisaaMN¢ONEHIEI ROt s MeetheXistsHIssYsteprs _RBdipelbpsis Hiatrercome the
aforementioned limitations of conventional systems. 5 Summary Embodiments of the present invention

relate to a sYSERPAFYS hA%EnAY fdralidbbyriHgtethirssduttsr BeTHGHeS. BRePspstetngntf the method

provided by embesimruss iR psenhineatiansefl t§ adareasehledsionrlihedssitedor problems
highlighted in the 10 background. In accordance with a first aspect of the embodiments of the present

invention, thfYsogRiegsd dim it of ARk WAEh YIF Bdnsferring semiconductor components, the first
exemplary system comprising a carrier for receiving a plurality of semiconductor 15 components in series.
The carrier comprises of a plurality of receivers formed thereon, each of the plurality of receivers for
receiving on@ YRR urality of semiconductor components. The system further comprises a gang pick

and place meglyisienkher gRO@RIhanH alaca reechapisnyisapeiable iaueallgetivelyseaeidng the

plurality of semiconductor components from the carrier and subsequently collectively transferring the 20
plurality of s&FIESIMYEISF COmBIBhs e aX i RRIRy %egﬁ%%@%%@ﬂ%t&%@ﬁﬁtﬁg&% The use of

gang pick angiplagenvestibs ek Igniticant iNeasndrosyRaRTEY ou@hpslbtmignamialmonk PH).
10 background.

In accordance with a first aspect of the embodiments of the present invention, there is
disclosed a first exemplary system for transferring semiconductor components, the first
exemplary system comprising a carrier for receiving a plurality of semiconductor
15  components in series. The carrier comprises of a plurality of receivers formed thereon,
each of the plurality of receivers for receiving one of the plurality of semiconductor
components. The system further comprises a gang pick and place mechanism. The gang
pick and place mechanism is operable for collectively receiving the plurality of
semiconductor components from the carrier and subsequently collectively transferring the
20  plurality of semiconductor components received thereby to a predetermined packaging
media. The use of gang pick and place, results in a significant increase in system

throughput (Units per hour or UPH).

In accordance with a second aspect of the embodiments of the present invention, there is
25  disclosed a second exemplary system for transferring semiconductor components, the
second exemplary system comprises a turret structure. The turret structure comprises a
plurality of pickup heads (or turret heads), each of the plurality of pickup heads
configured for rotatable displacement for transferring one of a plurality of semiconductor
components from a first position to a second position in series. The turret structure is
30  designed such that the pickup heads are able to move up and down on-the-fly (during

each index of the turret structure’s rotary movement). This unique feature results in



In accordance with a second aspect of the embodiments of the present invention, there is 25 disclosed a
second exemplary system for transferring semiconductor components, the second exemplary system
comprises a turret structure. The turret structure com‘brises a plurality of pickup heads (or turret heads),
each of the plurality of pickup heads configured for rotatable displacement for transferring one of a
plurality of serRicaRHHGHIGRINRPORRRER AL BHHS RASHIDMQ SRCONE RIS, IRnS&liRe stherturret
structure is 30 dei{qned such that the pickup heads are able to move up and down on-the-fly (during each

index of the tFFORRFUREUPEKUB AR thdDBMmiEntjrepderrital Yecttitedr X uto s ihifteat i rease in
system throughpit-€UPEh i seY e RMbASIN ansy &t @M enset ¢h assRmhlyabpitkupReads that is

circumferentially carried or mounted on the turret structure is configured to rotationally and vertically move

in unison as BYERUIPHIEHES! ATSHORISAIFRE (Frer RYWAMbRF ROSICIRP DY Ay Ut SRE SYRAARE linear or

other tyge ofigthighespegssténotorsagstanotieidneanskivhishdritbaicedecas exale dtaecangdstontrol
complexity. The system further comprises a set of carriers for receiving the_plurality of semiconductor

componentsRBIIEAEhILFERYS IR R SRR e S LA g Pidk shd 1 dbe ReAih R, the gang
pick and plagenmesiaoisicbeipeheperabla tae ¢oliettiyaly pricivineatha phsaisy lisemigepductor
components frogm the carriers. The gang pick and 10 place mechanism is further operable for collectively

transferring f¢ RIASVAEBRISRy BF Sahs RiRHARTR REHBeraHS hrerahesls L4759 55ERE ing media.
In accordangecyiiting thirglaspesdkihe @nhadinestsontns prasant invelrtimHb e dsdikciased a third

exemplary system comprising t@{o carriers,RTa h carrier being movable 15 in cyclical motion with respect

to each btheP BEMEEH A TP UEHIBh WBaRIGA B ARSH TN G BT LETHBBARME O tRIFE HE to the

carrier) and gesgcondLpesitontpesitiomatiransiptinacerpraagmis fieaidhe carrier to a gang pick and
place mechanism). While a first carrier is receiving components from the turret pickup heads at the first

position, the second carrier delivers its components to the gang pick and place mechanism at the 20

second positigndaeadmaouititatiajrdAipe sushthormpdoeinh el wdyhdnesesond eaioer meees down and

is positioned belg)w heAi}r.s carrier, When the first carrier is filled, it moves to the gan%ﬁ{ick d place

position for (GARTL2 A iS%’é’éafﬁé%sé%’nﬁowgp%bv\vl%§ﬂ'bl%stﬁé SRS ISEROAOMRF the turret.

In othersvoras, ¢helisecanstioarnigiths isgting toneeshthaldist saiesmta nfiove poditesaposidigosition, which is

a device offload 25 position, and as soon as the firgt cayrier moves away from the position at which it is
e s A Sy PRl

being loaded" Elaﬂgp ncé)ﬁ@f)ﬂ?éltggg%lﬁ&%%i 98 IR @Hﬂ)e g Cc‘ﬂ? cPPégé(f\l}e%%srlﬁﬁgnents from

the pickup headanSigriili¢ @bhipeneaseftorsyatecartivough puh {PRiR) dsdashieyved ditiis tydliséd movement
of the two C%rr}gg%'caSrrier is receiving components from the turret pickup heads at the first position,
the second carrier delivers its components to the gang pick and place mechanism at the
20  second position near an output tray. After such component delivery, the second carrier
moves down and is positioned below the first carrier. When the first carrier is filled, it
moves to the gang pick and place position for unloading. At this stage the second carrier
moves up to the loading position under the turret. In other words, the second carrier is
waiting under the first carrier to move to the second position, which is a device offload
25  position, and as soon as the first carrier moves away from the position at which it is being
loaded with components, the second carrier is moved up and is ready to receive

components from the pickup heads. Significant increase in system throughput (UPH) is

achieved by this cyclical movement of the two carriers.



Brief Description of the Drawings The following description of the present invention is provided with
reference to the drawings, in which: 5FIG. 1 is a schematic overview of an exemplary system for flexible
high speed transfer of semiconductor components provided by an embodiment of the present invention.
FIG. 2A is a schematic illustration showing a turret structure having a plurality of pickup heads configured

for rotary maygeranés2pfh adi Weditk Praagss configured for cyclical 10movement to facilitate high
throughput offloading of devices from the system. FIG. 2B is a top schematic view illustrating an

exemplary pbBRiGAIOMERE et StiRIEH @ ISP SR RY SRy df lF P drsh B I nIG TP Spse d A difster of
semiconducigh&@mepanamkscarovided by an embodiment of the invention. 15 FIG. 3 is a pictorial
representation of the working of the two carriers and the gang pick and place mechanism.  FIG. 4 is an
isometric view of a gang pick and place mechanism for transferring 20semiconductor components onto a

tray carger. FIG. $ is astpwshastdlustialing stepepbamexamiplaor mathdipnligealahighspeed transfer

of semiconductor components as provided by an embodiment of the present invention. 25 Detailed
Description ESBHOMYAIBE SURREBRYS Qo i By e RAsanst il e QLesrakinie BrSBessing steps, for

example visual defect inspection and electrical testing. Several processing systems have been devised

for the processin% of semiconductor components. Growing demand for . .
FIG. 2A is a schematic 1llustration showing a turrét structure having a plurality of pickup

heads configured for rotary movement and a plurality of carriers configured for cyclical

10  movement to facilitate high throughput offloading of devices from the system.

FIG. 2B is a top schematic view illustrating an exemplary position of a turret structure
within a system configured for flexible high speed transfer of semiconductor components
provided by an embodiment of the invention.

15
FIG. 3 is a pictorial representation of the working of the two carriers and the gang pick

and place mechanism.

FIG. 4 is an isometric view of a gang pick and place mechanism for transferring

20  semiconductor components onto a tray carrier.

FIG. 5 is a flowchart illustrating steps of an exemplary method for flexible high speed
transfer of semiconductor components as provided by an embodiment of the present
invention.
25
Detailed Description
Fabrication of semiconductor components typically involves multiple processing steps,
for example visual defect inspection and electrical testing. Several processing systems
have been devised for the processing of semiconductor components. Growing demand for
30 an enhanced quality, speed and throughput of semiconductor component fabrication has

resulted in a need for processing systems that are capable of processing semiconductor



30 an enhanced quality, speed and throughput of semiconductor component fabrication has resulted in a
need for processing systems that are capable of processing semiconductor 6 components at higher
speeds and accuracy. The semiconductor componerﬁs are offloaded from such processing systems onto
an output packaging media, which is also known as transport media or transfer media. Semiconductor

componentsaigRackadfhwithinpesRlacgdQuribe. Nhekaaing Rageis: AeifdHaNs R LPRSWRRN
processing systems or stations, 5 as well as during distribution upon completion of fabrication. Growing

competition FtRe SR REBFISIRS SITTREPHAL AR Y IRRTEAEIRG B SHIBON IS FHS0I M8 VYR Bimers with
more optiongrassH@vialahleputiiirnastcasing machadat oo ricapsieQr £erpRanests WABLMrecessing.

Embodiments of the present invention provide a system and method for addressing at least one of the

above-identif4Gd e dhq §AebPHORBSHL SRS, A AP CIBFHY AP ERSE BB BFBR&H P9 Bmbodiments

of the present WvERHQIS niteddhersingiardens R B anstemethoddRidsansipingaemigonductor
components. It will however be understood by a persan skilled in the art that this does not preclude the

present inverfiBIFFRSPrCERh RSN B Tealhd e nesrasga M SMBP FARNCH X Preafditotbh g e various

embodimentgefetbptgsantdnvantipr sughapeResatonRIRGtiNAohMeTernanseneharpsteristics are
required. An exemplary system 10 for transferring semiconductor components as shown in FIG. 1 is

provided acdBRSmy IS a Rt RIntst TESHRELBNERAOBNREN 19he NSIHBIAL2B%Re8 Y0 comprises

a turret structddies(binkes) koY StiletbeviAdantinsteadiRk 14, a second carrier 16 and a gang pick and
place mechanism 18. The system 10 transfers semiconductor components from a first device carrying or

packadiﬂg media 20 (also known as an input packaging media) to a second device
For purposes of brevity and clarity, the description of exemplary embodiments of the

present invention is limited hereinafter to a system and a method for transferring
semiconductor components. It will however be understood by a person skilled in the art
that this does not preclude the present invention from other applications where
15  fundamental principles prevalent among the various embodiments of the present

invention such as operational, functional or performance characteristics are required.

An exemplary system 10 for transferring semiconductor components as shown in FIG. 1
is provided according to a first embodiment of the present invention. The exemplary
20  system 10 comprises a turret structure (turret) or rotary structure 12, a first carrier 14, a

second carrier 16 and a gang pick and place mechanism 18.

The system 10 transfers semiconductor components from a first device carrying or
packaging media 20 (also known as an input packaging media) to a second device
25  carrying or packaging media 22 (also known as an output packaging media). The
packaging media 20, 22 can also be referred to as transport media or transfer media.
Semiconductor components are packaged or stored within, or placed on, the packaging
media during the transport between processing systems or stations within a
semiconductor component fabrication plant, as well as during distribution upon

30  completion of fabrication.



25 carrying or packaging media 22 (also known as an output packaging media). The packaging media 20,
22 can also be referred to as transport media or tranzfer media. Semiconductor components are
packaged or stored within, or placed on, the packaging media during the transport between processing
systems or stations within a semiconductor component fabrication plant, as well as during distribution
upon 30compiptigehfayiealipmcilithRe pystetidf atshdachiriarinERsessigoatiie aamicenductor
components during the transfer of the semiconductor components from the first pa,cka%ing media 20 to

the second PEREGIrY] ihsaisDiLordurHY| COBPSBRMEo AR EecEhTh aekts g aria Ay thlSystem 10
include, but g¢eonatpimiiedde nsemiconduaiaiuaier sediRe AN ibtediaiRh &ty eHih{ffen s mthe first

packaging media 20 is, for example, a tray carrier or a metal magazine. The semiconductor components
are disposedy étﬁ’é’négd,‘lﬁmﬂﬁcl?&@é’&eoﬂogrliﬁ’fﬁéi it rARIegHHY e a9 vitieh ArdnEpe#atF do the
system 30. e senepsadpetor components 10 packaged in the first packaging media 20 are
subsequently loaded or transferred from the first packaging media 20 to the system 10. Preferably, the
system 10 comprises a loading station or loading module 24. The loading station 24 is shaped and
dimensionedri@y fRsepioRathedfifsémackagingonedisngd, Rreterahlyidhersemicanaugiosisempenents are
loaded or transferred from the first packaging media 20 to the system 10 at the loading 15station 24. The
system 10 a&‘dﬂfSﬁ%‘ﬁ%‘brm‘fﬁHQB%‘mEén%ﬁeaﬂgﬁgPéﬁ?seWé’ch%iBﬁ‘f%%?dfaBﬂitQﬁ ng' t?ﬁ‘éelo%ﬁﬁwg or

transfer of spaycanduGiRAEONIPARENtSdioparthe fishpasckaeinDMEdiashitothecastempbie@r example,
pick and place mechanisms_of varying designs as known 20 in the art may be emploged for transferring

the serhiconBRCIBFELMMENERERIGHTHE fPSH Back AGing TEHIERSY 16 R SFtam R SrabEy, the

semiconduct@icpaaResantmade transfersad fram 1 ePlicstnbLkaBing sieslif0 2 Mpiesés Colvauy, conveyor

system, or conveyor mechanism 11. , , , : :
y stat10¥ orrqoadmg mo&l:he 24. The loading station 24 is shaped and dimensioned for

receiving the first packaging media 20. Preferably, the semiconductor components are
loaded or transferred from the first packaging media 20 to the system 10 at the loading
15  station 24.

The system 10 additionally comprises means, apparatuses or mechanisms for facilitating
the loading or transfer of semiconductor components from the first packaging media 20
to the system 10. For example, pick and place mechanisms of varying designs as known
20  in the art may be employed for transferring the semiconductor components from the first
packaging media 20 to the system 10. Preferably, the semiconductor components are
transferred from the first packaging media 20 onto a conveyor, conveyor system, or

conveyor mechanism 11.

25  The conveyor mechanism 11 can be for example, a tape drive assembly or a belt drive
assembly. Preferably, the conveyor mechanism 11 transports the semiconductor
components from the loading station 24 towards the turret 12. More specifically, the
conveyor mechanism 11 preferably transports the semiconductor components in series
from the loading station 24 to the turret 12. Semiconductor components placed onto the

30  conveyor mechanism 11 are displaced by the conveyor mechanism 11 from the loading

station 24 to the turret 12. Speed of displacement of the semiconductor components by



25 The conveyor mechanism 11 can be for example, a tape drive assembly or a belt drive assembly.
Preferably, the conveyor mechanism 11 transports the semiconductor components from the loading
station 24 towards the turret 12. More specifically, thé conveyor mechanism 11 preferably transports the
semiconductor components in series from the loading station 24 to the turret 12. Semiconductor

componentsipéacsith eyip theRthrenvayesiMmrchaRishindd ahe dighlaceddithe conveyek mprhanism 11
from the loading station 24 to the turret 12. Speed of displacement of the semiconductor components by

8 the conveyBEFALER AN °PD Y bR FbRMsTh &l SiPa dRIEMEECROPYRIIFEAd. For example, operation of the
conveyor mechanism 11 can be software controlled. FIG. 2A is a schematic illustration of the turret
structure or turret 12 according to an_ 5 embodiment of the invention, and FIG. 2B is a top schematic view

illustrating ab EkePbisrd SHRGRAHSIAHYNEHS DAWBE Uit USHE e B A nE AP LRI of a system

10 configureghippdiexdhte dighspeesiianstarofremmndustascaamaneRts, pevidadyian gmbodiment
of the invention. The turret 12 is alternatively referred to as a rotatori/ semiconductor component handling

mechanism. SKABRIATS: PR MipALLLship Heves L ehitirdhsiiisHtc Foratsb i rilmestiddo the
central shaftsykharcantrabshadarefer aidy gefimeshasksiotRminary axisR ¢hdacvsitieahporemxis) about

which the rotatable portion is rotatable. The rotatable structure comprises a number of pickup heads (or

turret headsP28 KSUHIEd B RRBRS T ARG FBEN Ebicktp HEEWE 26 KiTEREXEM R B iReh and

including twenfythestyagshiidtsihsixorT beniponbgr infndickpmiveagisi2h. May herariet asipasised (e.9.,
between two_and sixty or mqre). The pickup heads 26 are spatially arrapged in a predetermined
configd&tiorﬁ’ﬁgflef&jé%,s%% Bl&ﬁﬂ#@gg ROAASARIRG g)rr%g@&té?{; thENESSEPSRRH In addition,

the pickup hpadsr26 pig:Arefetalpiyspagaehairy axis (e.g., a vertical or z-axis) about which the

rotatable portion is rotatable.

The rotatable structure comprises a number of pickup heads (or turret heads) 26 coupled
15  thereto. The number of pickup heads 26 is, for example, between and including twenty-
four and thirty-six. The number of pickup heads 26 may be varied as required (e.g.,
between two and sixty or more). The pickup heads 26 are spatially arranged in a
predetermined configuration. Preferably, the pickup heads 26 are spatially arranged
around the central shaft. In addition, the pickup heads 26 are preferably spaced at
20  predetermined distances from each other. Rotation of the rotatable structure or portion
about the first axis correspondingly results in rotational displacement of the pickup heads
26 about the first axis. In several embodiments, each pickup head 26 is positioned or

disposed at a radius or radial distance r from the first axis.

25  The system 10 preferably comprises a motor (not shown). The motor is operable for
driving the rotatable portion, and correspondingly the pickup heads 26, about the first
axis. The motor is preferably coupled to the central shaft. The operation of the motor is
preferably software controlled. The operation of the motor causes the rotational
displacement of the pickup heads 26 about the first axis along a predetermined travel

30 profile or travel path. It will be appreciated that the predetermined travel profile of the



20 predetermined distances from each other. Rotation of the rotatable structure or portion about the first
axis correspondingly results in rotational displacement of the pickup heads 26 about the first axis. In
several embodiments, each pickup head 26 is positigned or disposed at a radius or radial distance r from
the first axis. 25The system 10 preferably comprises a motor (not shown). The motor is operable for

driving the refRia) & QK06 1856 G reSRARKIRANY BB QIRIRKUR heq@sed tisaOt ikt adsnTtee motor is
preferably coupled to the central shaft. The operation of the motor is preferably software controlled. The
operation of dEH R skiEsddBdhéttotational displacement of the pickup heads 26 about the first axis

along a predetermined travel 30profile or travel path. It will be appreciated that the predetermined travel

profile of the 9 Hicku heads 26 about the first axis can be altered as required using techniques known to
a person skifféd nﬂﬁg%t.h@%&hzéicﬁﬂﬁ??eé)ﬂ JBCERTReLBY ré@@i&@gd&ﬁ@%e‘?ﬂm%?ﬁfgtoﬁr%w%ﬁnent from

the 5 canveyerayBiesyLEmeehainmidh atian uptakeroptinndtereatielyI knavRRafdifgkposition). In
other words, the semiconductor components are transferred in series from the conveyor Fsj%stem to the

pickup headBSEIGPINE ST 19051 hE e SRR PULIGHH . RBRUGI R LD Yo EREDaSEBRIPEAENt holding or
retaining meghaiisRybreierahlyo the fiokeis kepdeeadst 26 emplio)2vacHe ipaiketigsiespicking up the

components from the conveyor and also for securely holding the components during the motion of the
rotary turret 12. It will be understood by a person of ordinary skill in the art that alternative means or

mechanismsAnaykhp Beagloyestfondickioghpontie BeIice 0 uatohie@nmreRemiHiroPRctiea BB Ry Or
mechanjsm 11 and for securing the semiconductor components thereto 15during the rotational

displacEmerRiidRJEatngGh Ve tTHIHB SHEHRT JUFIRCHNG rBPafiBh £ URRATL i 10t e pickup
heads 26 displacemtheid alenea Geawnfaediad paihorioacnby dbariunes ddfienvthedpsake position to
an offload position &al erna1 ively kgown a(? a second positio i) The s miconducto}r1 components

turret 12. It will be understood by a person of ordinary skill in the art that alternative

means or mechanisms may be employed for picking up the semiconductor components

from the conveyor mechanism 11 and for securing the semiconductor components thereto

15  during the rotational displacement thereof along the predetermined travel profile.

The rotational displacement of the pickup heads 26 displaces them along a
circumferential path defined by the turret 12 from the uptake position to an offload
position (alternatively known as a second position). The semiconductor components
20  attached to the pickup heads are preferably transferred to the first carrier 14 or the second

carrier 16 when the pickup heads 26 are at the offload position.

As further detailed below, the pickup heads 26 are additionally configured for on-the-fly
z-axis / up-and-down motion in association with their circumferential displacement about
25  the first axis. In one embodiment, a given pickup head 26 can be vertically displaced
during its rotational translation around the first or primary axis, where such vertical
pickup head displacement occurs along a second or secondary axis that can be defined
with reference to the pickup head 26 itself, which is parallel to the first axis in a manner
indicated in FIG. 2A. In other embodiments, an entire assembly (e.g., the turret’s
30 rotatable structure) carrying the multiple pickup heads 26 can be vertically displaced

along or parallel to the first axis (i.e., in 4+/- z-axis directions) to provide the on-the-fly



20attached to the pickup heads are preferably transferred to the first carrier 14 or the second carrier 16
when the pickup heads 26 are at the offload position, As further detailed below, the pickup heads 26 are
additionally configured for on-the-fly z-axis / up-and-down motion in association with their circumferential
displacement about 25 the first axis. In one embodiment, a given pickup head 26 can be vertically

displaced dugnadien priiapaidransiation avawnd Hgiirskorspsieraryaplevhieramprhaesisaipickup head
displacement occurs along a second or secondary axis that can be defined with reference to the pickup
head 26 itseAOMANEAVE et Brtsats FrsleakRURUL ARthHRPIARS AHSEFTR Teli8PBIAY-In other embodiments, an
entire assembly (e.g., the turret' s 30rotatable structure) carrying the multiple pickup heads 26 can be
vertically dis%laced along or parallel to the first axis (i.e., in +/- z-axis directions) to provide the on-the-fly

10 up-down RS ERA MSHERT GG T2 BESY SRS eI Wi BlifBeaystdmeolitdl overhead,

increases sygigiRepUtRUv@Nt IR Ve sygiemJielialylitbEhecsy piee ddnfuriner sampsis@snumber of
processing stations or modules (e.g., in a 5 manner shown in FIG. 2B) that are operable for processing

the semiconBRRRIMESH BRI R HaRsieget s tarr e sYLetrsher INFHY s PcRiOSRyS e

processing musdulies facilitaie presssingohtheaaicandoctongrnaanetisnheRdhecsamieenductor
components are being displaced from the uptake position toward and to the offload position. The

processing hYURREIT Bt Do RBCRfhitEMo NGtk PRtHon 1O ATEatNEs'8udly &4 the capture

devices and fugigianaliespreenadylescsucd; aisaleillical tasting mpaiies. tbhe Riecessirgtvadules are
arranged in a predetermined spatial configuration. More specifically, the processing modules are

arrangel in BB EPIASdRp&tiSPRORRig At A0 JHREHEH e e JP el P U AR B et 12. The
spatial configestatiomafdiiespratespng dnaatllesccrinchelsdteratdnasdenlire pritiateratld thpatdd processing
modules are spatially configured for enhancing the space-efficiency and throughput of the system 10.
Further prefé 1%}1{%%% AR raton H‘i‘écﬁgé‘&%‘é’lﬁ%ﬁ‘éé‘g%‘ S ARES T sing the

number of prpagsbicehMagtirm useablehwithdhexsysereAR A0k R CES Shagtthe semidnrdusian
components. 20.The numbfr and type %rocefgﬂing mo?t{ule used with the s srfm 10 may be altered as
9 &8

required. A SOPIGHERIREASH the RFPGSRS B AR the Vs 1D Bl hiHigRPbrodssing steps
to be pegforpaddsihe semigenductepa@itposaitigwidlefthecaanicagdiletoipacsgiinaisyammdeing

handled or transfeyred b thﬁ system 10 to thereb enl%?n at |east one of speed, accuracy and
throughput PRESENTicBdUE 0P S5Mpd lerl SLkTo BSISHA By HIE YRk £gnTeuraton” of the
processing modules is determined for increasing the number of processing modules

useable with the system 10 for processing the semiconductor components.

20  The number and type of processing modules used with the system 10 may be altered as
required. A person skilled in the art will understand that the system 10 enables multiple
processing steps to be performed to the semiconductor components while the
semiconductor components are being handled or transferred by the system 10 to thereby
enhance at least one of speed, accuracy and throughput of the semiconductor component

25  processing by the system 10.

The turret structure 12 is configured to rotatably move or shift its pickup heads 26 from
one processing station to another in a synchronized or simultaneous manner. A turret
structure rotation from a particular processing station to a next processing station is
30 referred to as a turret index. In general, a turret index is a rotational or circumferential

increment of the turret structure 12 corresponding to or correlated with a separation



The turret structure 12 is configured to rotatably move or shift its pickup heads 26 from one processing
station to another in a synchronized or simultaneous, manner. A turret structure rotation from a particular
processing station to a next processing station is SO}JTerred to as a turret index. In general, a turret index
is a rotational or circumferential increment of the turret structure 12 corresponding to or correlated with a

separation Hlsgistans& PeineRacREeassinghatatiRipcAigneni PRk NrpdsrAbicayriect yithe turret

structure 12 successively arrive at any given processing station by way of the turret structure's rotational

indexing. ThEHEYF ol TRsHFSREtistar¥e Ad gNYATETRERFGSHIE RIATER) atibe YidkGpihEsts 26 travel

per turret indgx earcheraceesiiigurabley STREOBRAMBRBIevRM N aishiRased Upaiceroheimaat details
such as a number and/or type of processing stations under consideration. The turret structure 12 is

configured tdeBRSMdE SN He RIgEHR ARSI dFA%H: BEENRBRIKIMIRE 48 25 a8 frtiFErtlfu&%es from one

processing siasiaarenaprRiparamerel Ooaxamplen fanpoiisidrogassingusiation Rinad angrsiongdrocessing
station P2 illustrated in FIG. 2A, the turret structure 12 can displace a pickup head 26 positioned at P1 in

a vertical dir@EREIFFESHS slgtigra WS remiseratidngirection parallel to the first axis) in an up-down

manner, and can additionally vertically displace a pickup head 26 positioned at P2 in an up-down manner.
Thus, pickup heads 26 can move up and/or down as part of 15 each turret index, that is, on-the-fly as

turret indexing o ¢RI SFRFBEFeddes. FAHEREEhAB P thea bRy YR OB A ER T hebdhovement, a

given pickuppnaag 3faan Trasfeia devdcent@aadesievay e eaviae fiamoa statigatervhiebrthe pickup
head 26 is positioned, This on-the-fly up-down movement of the pickup heads 26 sjﬁfalificantly increases

the sys]tgm'semﬁbﬁnﬁ?ﬁ.a G ihPLar e H e BEG e h o debige HedoEgion Skt Reads 26
includes or iF@upledite apnewnatit:RCIZAAN Sdishlas dasplegicheiity X6 PsUBac cylinder that is
configured for vertically displacing Ehe pickup head(s).26 in.a z-axis or ?econ%ar%( axis d'Srection. In various
embodiment&Siet 8?2%’% fure 1281 TS TBhGUred i’o&%&&?& parallel to the first axis) in'an

up-down manner, and can additionally vertically displace a pickup head 26 positioned at
P2 in an up-down manner. Thus, pickup heads 26 can move up and/or down as part of
15  each turret index, that is, on-the-fly as turret indexing occurs or progresses. In association
with the on-the-fly up-down pickup head movement, a given pickup head 26 can transfer
a device to and/or remove a device from a station at which the pickup head 26 is
positioned. This on-the-fly up-down movement of the pickup heads 26 significantly
increases the system’s throughput.
20
In certain embodiments, each pickup head 26 or a set of pickup heads 26 includes or is
coupled to a pneumatic actuator such as a solenoid-driven pneumatic cylinder that is
configured for vertically displacing the pickup head(s) 26 in a z-axis or secondary axis
direction. In various embodiments, the turret structure 12 itself is configured for z-axis
25  displacement, such that pickup heads 26 carried thereby can be vertically shifted up and
down in unison by way of the turret structure’s z-axis motion. The turret structure 12 can
include or be coupled to a pneumatic cylinder, an electronic solenoid, a linear motor, or
other device(s) to facilitate such z-axis displacement. Providing up-down on-the-fly
movement of pickup heads 26 in such a collective manner reduces system control
30 complexity and increases machine operating speed and system throughput (UPH).

Particular embodiments can additionally or alternatively employ z-axis displacement



25 displacement, such that pickup heads 26 carried thereby can be vertically shifted up and down in
unison by way of the turret structure's z-axis motion. The turret structure 12 can include or be coupled to a
pneumatic cylinder, an electronic solenoid, a linear r% tor, or other device(s) to facilitate such z-axis
displacement. Providing up-down on-the-fly movement of pickup heads 26 in such a collective manner

reduces sysiggaiaeniied 30O MmplaxitiARchinsEeRSASMAENIRg RRe ’ling-AReRd @SBRI oughput
(UPH). Particular embodiments can additionally or alternatively employ z-axis displacement 12

mechanismd €M 94 ¥am-driven mechanisms configured to facilitate up-down pickup head motion. In
general, each pickup head 26 includes or is coupled to (e.g., in a wireless or wire-based 5 manner) a set
of limit sensors configured to sense a tog or uppermost pickuB head position and a bottom or lowest

pickup head BESROATIFASBRIEIMBEAmMBARSIWdihErdr &1 Hegd 76 EEH SHERIE S s ¥bupled to

one or ryorefpigipdiale: lonilisensRiscaniswiedrte deteshRickupherdippsitiiiispretperethe top and
bottom pickup head positions. Particular limit sensor signals can indicate or facilitate the determination of

10 whether RSBEGHIT BRLHRERGD R4S A EIPRRARRS IR b serrie BRI ED FIBR R Bickup or

release posifigikupneiadsRssadisfigsladerefete upinptdi cleaance alcsenarainuistanar cendition between
a distal portion qr tip of the pickup head 26 and a processing station (e.g., to indicate that the pickup head

26 has vertiGM SHETe P tE L RETK Bn Beatb ROFHEPRGABRNTERLHE ST 7Y Dekop Hiddyedn safely

continue). Cpgainiberahadimentsiaddiionaliyniiicluge srIsAs sonfigited thedeteshpitkitn hgad positions
or rotatignal tr%? itions corresponding to one oy rgore rotary transport sensing locations. The control of

compohént SYERFEANSI RSN O5A BIFKEPiReAf QIS B R OHR &t R UL 59 BPA SRy al
inspection staiRny pieferally pacltdes MbstagesativfRfirshetderraidbdpitkaniieast 26psrpasitioned close

or very close to the surface of a placement plane associated with a particu tation. When the pickup
head 26 reagﬁé%nﬁ‘?ecglﬁ\gﬂ? ﬁFFé%?ERL?p&\%& B 0ESR %‘\l/f[ %aiﬁ%m?:ﬁ@rqsc@gﬁc%‘?ﬁ%%%e device on
the station. Thisdwesiage ipasitiening pHopasspelns mehnize oarheadcamparagationthadeadce moving
from a highest or top gosition to the staéio[#iThe vertiggetl?%st ce that t}ie!}iicku%he ds§5 26 are moved
or displaced BHSHe SH0graHRBle BhriPie iR e;&mf%r ftah cEOBHE Y pe BFtHickness of a
compongnt exfwdicendusiaitiavice telccensideraitiurdy picadicthsdaiptianal postionobthe turret 12

includes a series ofa;hort r.rt‘lovements th SOEransition the picf‘ku theadsrt26 from net rocessing station to
another (egl"()'fglil(fg E?HR 10nS corresponding to one or more rotary transport sensing locations.

The control of component or device placement at, on, or in any station (e.g., an electrical
test station or a visual inspection station) preferably includes two stages. In a first stage, a
20  pickup head 26 is positioned close or very close to the surface of a placement plane
associated with a particular station. When the pickup head 26 reaches the station, the
pickup head 26 moves a short vertical distance and places the device on the station. This
two stage positioning process helps minimize overhead compared to the device moving
from a highest or top position to the station. The vertical distance that the pickup heads
25 26 are moved or displaced can be a programmable parameter that can depend, for
instance, on a type or thickness of a component or semiconductor device under

consideration.

Typically, the rotational motion of the turret 12 includes a series of short movements that
30 transition the pickup heads 26 from one processing station to another (e.g., P1 to P2). A

rotational motion pause or turret wait or delay time between processing stations will



rotational motion pause or turret wait or delay time between processing stations will 13 generally be
determined by the throughput of a slowest processing station. For instance, in the event that a test station
requires approximately 5 seconds to test a device, and an inspection station requires approximately 15
seconds to inspect a device, the turret's wait or delay time between processing stations will be

approximateps dR38C0ES [ dANASIPYS BRMPRAIMABIL S tA IMKEL WaRtQkHRIaMktIBe DR ieenkigurable or
programmable ﬁarameter. The moment of inertia of the turret assem%ly 12 determines a settle time
%

required for IREREIFEPY FORLABRSHBHEOA SAEFRBBRKM ibads X I siabfY e dffcthadothponents

can be reliabhysgucascisais ikt dr.ppaionplaced Pidelaases inkbismapaiot ohinartiar $ ygepends upon
the mass and the vibration characteristics of the turret assembly 12. In general, a settle time can be

programmally SpA%IHEE BHO S apBrspaesLtnRsiY bs PR emAINel inco R of R &t ment details,

a compgnen¢iyiimeRs, GaP sigRiakaN op delSYSteMsapesation IbQsy pandiaiHidl @ps-arQetesting.
15Referring also now to FIGs. 3 and 4, the semiconductor component is offloaded or detached from the

pickup heads 26 and transferred to a carrier 14, 16 at the offload position. As previously mentioned, the

system 10 campriggscihefiistaaligiddane: the sappnhcastienbfe{ aRf ihe fitsfueadigir keand the
second carrier 16, is also known_ as a shuttle precisor or a receptacle). Each of the first carrier 14 and the

second carrib¥F6 S78'akblaeoen RdosLhsRCkisRdtT b AWREH ZsHLeh BatiompRarat fkeives

semiconducty eQmpgNentsEQeslihpipkekdupphands 2 §lacsl osaetiadeaoIHON @mbibithotheneegeived
semiconductor components are transferred tg the gang pick and place mechanism 18. 25The carriers 14,

16 are Htran{RRFLGEHRAR ﬂgaﬁ?\é‘%er‘@%‘iaE%rﬁB?é?%ﬁﬂ‘?gﬁﬁr{}ﬁ(t}?rﬁ‘ﬁti@rqe?&’éli\]}?’nézde]\?ices from

the turret 12gaeratheseariembb aelepsopempaneRtspethedgang mckpprshalacemrcharisan 18 and
i devices from the turret's

returns to a waitjng or.ready position just below the carrier 14 that is receivin
pickup headgezé?%\‘iﬁléﬁeﬂwé“c&ﬁ%r 418 %&Hﬂ%‘%éi%@é&f?oﬁ?%oﬂ?ﬂtef&pf ig'?ﬂﬁro‘f% FoeRts, this
carrier 14 30srievegstona sielivatn o eopptyirpop esitiendesideliveding or providing components to the

15  Referring also now to FIGs. 3 and 4, the semiconductor component is offloaded or
detached from the pickup heads 26 and transferred to a carrier 14, 16 at the offload
position. As previously mentioned, the system 10 comprises the first carrier 14 and the
second carrier 16 (each of the first carrier 14 and the second carrier 16 is also known as a
shuttle precisor or a receptacle). Each of the first carrier 14 and the second carrier 16

20  shuttles (i.e., moves or is displaced) between a first position where it receives
semiconductor components from the pickup heads 26 and a second position at which the
received semiconductor components are transferred to the gang pick and place

mechanism 18.

25  The carriers 14, 16 are arranged such that while one carrier (for example, carrier 14 in
FIG. 4) is receiving devices from the turret 12, the other carrier 16 delivers components
to the gang pick and place mechanism 18 and returns to a waiting or ready position just
below the carrier 14 that is receiving devices from the turret’s pickup heads 26. When the
carrier 14 receiving devices from the turret 12 is full of components, this carrier 14

30  moves to a delivery or emptying position for delivering or providing components to the

gang pick and place mechanism 18. As soon as this carrier 14 moves away, the waiting or



gang pick and place mechanism 18. As soon as this carrier 14 moves away, the waiting or 14 ready
carrier 16 is lifted up or shifted into the receiving posjtjon, and can begin receiving the next set of
components from the pickup heads 26. After delivering the components to the gang pick and place
mechanism 18, the just emptied carrier 14 is lowered and moved to a waiting or ready position just below

the carrier 1@:A@yvcEeReiviBd <@ mpenantsalem duerfickiRERES20 addisaf Ydisal Breuament of the
two carriers 14, 16 ensures that the machine throughput (UPHA%tsﬁ?i h or extremely high. The first carrier

14 and the B Cidre0EnBpBeate fP Ryt RiTkatiBRge e fHSEpBSitsn HBRRIA S ransfer of
the semiconghéctan poRANAPREOMtMRIGKUR hBaGe2OndRtiel igribrret 126 theicaldiersved, 16) and

the second position_(position of transfer of the components from the two carriers 14, 16 to the gang pick

and place mEtANKEHISY. FAY SN iRAIIE TS SHIX BRIBPBR NGB f MIBWEErs (i.e., the

first carder 1gnenthpisagoRcaaTETHY dBotIaneesibe: swerd widi@nstes 0fthe sasieomslictor
components from the pickup heads 26 to the gang pick and place mechanism 18. In the event speed of

the turret indiS=0asRG thet el pHb Y RN it du e 8 s eetslyhidlre carriers or shuttle precisors (e.g., 3, 4,

6, or 8) can be introduced and used by the system 10 as required for increasing the speed of transfer of
the semiconductgr components from the pickup heads 26 to the gang pick and 20 place mechanism 18.

Each of the st EASHE 1A 2 AME BE SEHPELAECT ANORTBE BEFRE 6 BIMBVEFBrEMBEiHE mechanism

for displacingdtiedispesitiiet dAandfiie sarondcarfi@icts: kewrertherfinst mosiihuphelssibeeceives
semiconductHo;r components from the pickup heads 26 and the second position zitwhich thte received
r

semicortiuctr BE MmO FARETE/ed 1L M R LR HISRRANERAME MR85 8IS dicated in

FIG. 4, eachcghipentirst eavifiahd dwvanchifiersaaond eathie ke GaoriREs] &8 uebemeCe)Venss28 (also

known as egelfig ROSHETRI o 2 op surfece

Preferably, the use of two carriers (i.e., the first carrier 14 and the second carrier 16)
15  enhances the speed of transfer of the semiconductor components from the pickup heads
26 to the gang pick and place mechanism 18. In the event speed of the turret increases
and hence more devices are processed, more carriers or shuttle precisors (e.g., 3, 4, 6, or
8) can be introduced and used by the system 10 as required for increasing the speed of
transfer of the semiconductor components from the pickup heads 26 to the gang pick and
20  place mechanism 18. Each of the first carrier 14 and the second carrier 16 may be
coupled to a mover or a moving mechanism for displacing the first carrier 14 and the
second carrier 16 between the first position where it receives semiconductor components
from the pickup heads 26 and the second position at which the received semiconductor
components are transferred to the gang pick and place mechanism 18.
25
As indicated in FIG. 4, each of the first carrier 14 and the second carrier 16 comprises a
number of receivers 28 (also known as receiving pockets) formed on a top surface
thereof. The number of receivers 28 formed on the top surface of each of the first carrier
14 and the second carrier 16 can be varied as required. Each of the number of receivers
30 28 is shaped and dimensioned for receiving one semiconductor component from the

pickup heads 26 of the turret 12. The receivers 28 are arranged in a predetermined



thereof. The number of receivers 28 formed on the top surface of each of the first carrier 14 and the
second carrier 16 can be varied as required. Each of the number of receivers 30 28 is shaped and
dimensioned for receiving one semiconductor comp& ent from the pickup heads 26 of the turret 12. The
receivers 28 are arranged in a predetermined 15 configuration on the carrier 14, 16. Preferably, the

receivers 28 iffiatianepdinRehaightioworHiee apI9stthRteR suriaca-ohaarBeafithe diratgarrer 14 and
the second carrier 16. The pitch between the receivers 28 is preferably uniform, and can be altered as

required. AdtifoRRINEHEM SEPBrrSiRscaiar e aiuhmirst rarisydisad hnseerrtbefide df-5 increased

in accordancenhwitiich Besiesh GREREERBECAE N NEEARBE Y ITOAACANGR¢ I bd AltdRdvih &uyragcessary
modifications made such that all rows and columns of receivers 28 can be appropriately positioned with

respect to the SRR iealhs JWMsE PO Rt AR S AY TRecEsEd md ide 18981554 iy displaced

to facilitgte the AAsRCRiNICEHRAGILCANGES WIYR SERIGPDANAIRREYTAPRABMIVWITIN QDR fihe number of
receivers 28. This displacement is preferably facilitated by the mover or moving mechanism coupled to

each of the fh&t WARarY Acshsrhe Qodiicrianidrads MoReactlitony 284 gobiRe afdEeaNfs 14 and the
second carrigg ¢nisshasiallyisisn pecdibyea diskarepeetthiopRRUPEROE tie receivers 28 between the

receipt of each consecutive 15 semiconductor component within the one of the number of receivers 28.
The speed of spatial displacement of the first carrier 14 and the second carrier 16 is preferably the same,

and can be gigredrake cigticackidn pOgiionethe sneesheddisplasemeny afshadistcalciaiald mad the
second carrier 16 can be software controlled. 20As previously menti(%md, the first carriey 14 %nd the

second Larritie T &l e RS IhE0BS H BN 0 SR LB HE R T RE BORHBL itS B AHh Undsr8 Wb Qlently
displaced totheiseaorns pasitionisphe seeHCan dpeiei 40 fatiginitdeesives bydherfitst easiigigl4 and the

second carrier 16 are transferred to the gang pick and place mechanism 18 at the second position.
Preferably, tﬁ?ﬂ?ﬂ&ﬁc@&ﬁ%%lé%ee?ﬁléc%%%nﬁi% Séﬁgﬁfis?e{n%flfru ‘berot %ﬁpiﬁ)ﬁ@@rgxtending
from a body gfethifi @iingdqigk dntepfacecamaehanisnd Uk Jdreni daupdins 30 speei aitanigpddedaby
predetermined, configuration. Preferably, the pickup tips 30 are arranged .in a%gne r configuration and
e & oM IR PO @I 16 SPRRIAP S JEIRAE D e kb Ee OB Mbaonas with
the configuratancohdecaiveimidadrachioh the fis cdrtier duhaed dleaetand 28IMitielgeMbig specifically,
the pitch of 30te PIEKR RS 3045 AL QNG PP SR SeelvarR 8. Resh slie st famer 14
same, and can be altered as required. In addition, the speed of displacement of the first

carrier 14 and the second carrier 16 can be software controlled.

20  As previously mentioned, the first carrier 14 and the second carrier 16 receive the
semiconductor components at the first position and are subsequently displaced to the
second position. The semiconductor components received by the first carrier 14 and the
second carrier 16 are transferred to the gang pick and place mechanism 18 at the second
position. Preferably, the gang pick and place mechanism 18 comprises a number of

25  pickup tips 30 extending from a body of the gang pick and place mechanism 18. The
pickup tips 30 are arranged in a predetermined configuration. Preferably, the pickup tips
30 are arranged in a linear configuration and have a uniform pitch. Further preferably, the
spatial configuration of the pickup tips 30 corresponds with the configuration of receivers
28 of each of the first carrier 14 and the second carrier 16. More specifically, the pitch of

30  the pickup tips 30 is similar to the pitch of the receivers 28 of each of the first carrier 14

and the second carrier 16.



and the second carrier 16. 16 The gang pick and place mechanism 18 illustrated in FIG. 4 is operable for
transferring the semiconductor components from eaggof the first carrier 14 and the second carrier 16
onto the output packaging media 22. The output packaging media 22 is preferably a tray 5 carrier 32 or a
tray-type carrier as shown in FIG. 2B. The tray carrier 32 can also be referred to as an output receptacle.
Preferably, the gang pick and place mechanism 18 is displaced for collectively receiving or picking up a
predetermined number of semiconductor components from each of the first carrier 14 and the second

carrier 16. TRAURMAEHMIIR e Fashantial T ek inditénd 18 905AbIe t08I FHRN SRS the 10

first axis andipespRndisdiRidP b sirRationahtraveBfiteaicartaised 4 4 fntiane Ldisicrasitias to the
second position. Preferably, the gang pick and,glace mechanism 18 is cou%Ied to a movement controller

for enabling MR RILBI SRE RTINS Gaittidotck Sht PIRE Rackpainis et FALSPIRERHRK Art¥lace

mechanism d§-6an3zednaveshorpisplaced 4 serrativesdireptions aag aidifierant spegdsbas required.
The movement of the gang 15 pick and place mechanism 18 is preferably facilitated or controlled by a

movement cBIAEEHEIONIS AL SR CEREP e p fealsahhintl sansRickredRle6h R EImMpBARnts is

received by theppickupfips ledithe pangaigk aner plaekimechanisnpdcthainradatenmired20 number
of semiconductar components is preferably a number equal to or mare than two. After recei{)t of the

predetermin&THENREET 6 SEMRBIANCASTBSAPLAEARS, tHE' SaHgehitk ARG PaceRtIatish P8 is further

displaced forrharisipritegnthe preretenminak nudbeicefsernicraduEqs pasnRapisntaant) thekkay carrier
32. This disy:f.acement is prefera Iyl%%rggll | tg the first axis anqﬁf)erpendicular to the directﬁg of travel of
??ﬁ' I X ;

the carters 14L& IS8R %ﬁ firard QL bt sHidhe RS SpbtitR AIMRe itk and place
mechanism 8sisislisplagedstebi@psiativng Hefsaplicomdugiar Gaoxene padeomethamiskurstigs 30 onto
receiving pockets ar receivers 34 on the tray carrier 32. A person skilled in art will understand that the
gang pick ar?@ﬁi%%écﬁ’z?ﬁgﬁﬂ%cfggﬁﬂg% Yo A o‘ilé%lﬁé‘éﬂr\?élttr%ﬁgfgr%@lﬁ ermined

number of sgmicondiigialsgaOCOMMPRNERS pioknaaaghLet thedigsiicarnercid aehthe socanprarder 16 onto
the tray carrier 32.

y l1n a?fternatives directions, and at different speeds, as required. The movement of the gang
15 pick and place mechanism 18 is preferably facilitated or controlled by a movement

controller.

More specifically, the predetermined number of semiconductor components is received
by the pickup tips 30 of the gang pick and place mechanism 18. The predetermined
20  number of semiconductor components is preferably a number equal to or more than two.
After receipt of the predetermined number of semiconductor components, the gang pick
and place mechanism 18 is further displaced for transferring the predetermined number of
semiconductor components onto the tray carrier 32. This displacement is preferably
parallel to the first axis and perpendicular to the direction of travel of the carriers 14, 16
25  from the first position to the second position. More specifically, the pick and place
mechanism 18 is displaced for transferring the semiconductor components from the
pickup tips 30 onto receiving pockets or receivers 34 on the tray carrier 32. A person
skilled in the art will understand that the gang pick and place mechanism 18 facilitates
gang transfer or collective transfer of the predetermined number of semiconductor
30  components from each of the first carrier 14 and the second carrier 16 onto the tray

carrier 32.



17 The system 10 of the present invention facilitates conversion from a series transfer of semiconductor
components (from the conveyor mechanism 11 to the turret 12, and from the turret 12 to each of the first
carrier 14 and the second carrier 16) to a gang or 5 collective transfer of semiconductor components
(from each of the first carrier 14 and second carrier 16 onto the tray carrier 32). The ability of the gang
pick and place mechanism 18 to collectively transfer the predetermined number of semiconductor
components enables tray carriers 32 to be used by the system 10 as an optional output packaging media

22 for the sehieoHGEIot L SfEnRISES ARG RHOgN KL prEY C it 8 HABb ARTEIET EdRnieneht

fabricators ogsmars@sitviecsipontaltiherontior ebikysanieisnsras @ REOfupkPLE Rarkaging media 22
for their customers. It will be understood by a person of ordinary skill in the art that tray carriers 32 of

alternative d&SigHE Endcon SRER I AT hertiLis By drdsthgeirrend mapigtel8biP the?&&8M 10 further

COMPrises aqyIeaiars maRiec UTtEels o duQRCasspbABRLSITRMN Hoat i InSigRalGeRvmymigagon with at
least one of the conveyer mechanism 11, the turret 12, the processing modules, the first carrier 14, the

second carrigic?BhL AR Jongicksn P atd e cHAniLhT 131 BReratal , SR pPidrathth&eScontroller is

programmedhfesHeanxolling epemtien i iha aisrasienpeiithetingt hantberpspcasstiogndimodules, the
first carrier 14, the second carrier 16 and the pick and place mechanism 18. For example, the

programmalSi& RS RIS AR EBMirST Z‘?s edgeAnY dhfatioitcst dPeraBrrBHAR Q4i¥He of the

turret 12, theperegsgingéandeesidhaty sigaltiaidbdidhe segenenearrigscbedandythergang itk and place
mechanjsm 18. 25 An exemplary method 100 for transferring semiconductor components is also provided

accordhlly oSSR SRR AEH FARE AR S ABAM A SN 4R FHS5En BRI S S B F RS Sethod 100 is

provided in Blifasha typesiepulpO phtradnethedikon, betiemissndhetorncompbaantzateodoaged or
introduced 30into the %s em 10. Afj desgibed apove, the semico ductorlcom onents are Io%ded to the
system at thBY528irtY MEHSYor kARG eEaftn B4t Hid¥e Ghatiicatly Othal SERIEh JlFaters 14

constructions may be used by the system 10.

15  Preferably, the system 10 further comprises a programmable controller or a processor
(not shown) that is in signal communication with at least one of the conveyer mechanism
11, the turret 12, the processing modules, the first carrier 14, the second carrier 16 and the
gang pick and place mechanism 18. Preferably, the programmable controller is
programmed for controlling operation of the at least one of the turret 12, the processing
20  modules, the first carrier 14, the second carrier 16 and the gang pick and place
mechanism 18. For example, the programmable controller preferably controls the speed
and duration of operation of at least one of the turret 12, the processing modules, the first

carrier 14, the second carrier 16 and the gang pick and place mechanism 18.

25  An exemplary method 100 for transferring semiconductor components is also provided
according to an embodiment of the present invention. A flowchart of exemplary steps of

the method 100 is provided in FIG. 5.

In step 110 of the method 100, the semiconductor components are loaded or introduced
30 into the system 10. As described above, the semiconductor components are loaded to the

system at the loading module or loading station 24. More specifically, the semiconductor



components are transferred from the first packaging media 20 to the conveyor mechanism 11 in step 110.
This transfer can be mediated by various means or mechanisms known to a person skilled in the art, for
example, by utilizing a gang pick and place mechanism 18. In step 120, the conveyor mechanism 11
transports the semiconductor components in 5series from the loading module 24 to the turret 12. In step

130, the semisARIHEIRS SMRNTBRE FFenirBRSRIIGAIRSAFEM BN GROVENOERISIRhAdi M the pickup
heads 26 of the turret 12 at the uptake position. More specifically, the semiconductor components are

individually t'ari&réiged 19-sEhisrifracabsonfciricRy ¥BrioeysretnsPrmeThetis s Fnovdoiveyor belt)
to consecutiyg,gisky pngatm 2Rcalith iwigindh, A5 Rrevidushomeicnedd e PickHmerd £6 comprises

a channel or airway defined therewithin. Vacuum or suction is applied through the channel faor picking up

the semiconHUEtEP darfrptife MG PRSI hdEHSARE e MamRicRIHE Ol SHRRANFEE HBnisms may

also be empleyed ayrthPickiin H ardsRB IobRigkingdin 2he 15semiconductor components. In step 140,
the semiconductor components carried by the pickup heads 26 are rotationally transitioned to or through

a sequence of processing modules (e.g., from an initial or first processing module to a final processing

module, whee dlap PROCEESIBEMRGMaEidlesEAfbRERTO e alRalieabiP aliRgr P it igPestiancznd/or other
operations) in a manner that facilitates semiconductor component fabrication, testing, and/or verification

processes. IVSEED 150, thehsicRisk Hedade Hartdpde th St nlizotta o e asiteto Mebffload

position (e.gspatigicsuightEo Ripginenis diareeaspracessailiatiiingltpiegessihgnnadeyeloAsapreviously
described, the motor drive facilitates the rotational 25 displaceme{*lt of the pickup heads 26 from the
uptake ! JositRSHEHRE éﬁlﬁ%%@iﬁﬁ?ﬁ%%&éﬁ?&t BEMY Piek HAQSPEHENE & WP AR  Sosition to

the offload pasitioméaliewsia paedeteitiingdisaushpaptieh PhekapmicandusiniperBpoiiRnicregeived by
the pickup heads 28 ?re Rclrgyécess_ed. as hem displaced from the uptake
C186

position fo the offload position.
Steps 130, 140)%h CERE e PSR S P R SH ARRILTS B l?&ﬁ%ﬁ?f%‘?ﬂﬁﬁ%?ﬁﬁé‘?%t is, in
parallel, by wiyief ib@itsiatiscongsifghetatfesalthkSonveyor mechanism 11. Alternative means or
mechanisms may also be employed by the pickup heads 26 for picking up the

15  semiconductor components.

In step 140, the semiconductor components carried by the pickup heads 26 are
rotationally transitioned to or through a sequence of processing modules (e.g., from an
initial or first processing module to a final processing module, where the processing
20  modules can perform electrical testing, optical inspection, and/or other operations) in a
manner that facilitates semiconductor component fabrication, testing, and/or verification
processes. In step 150, the pickup heads 26 transport the semiconductor components to
the offload position (e.g., after such components have been processed at a final
processing module). As previously described, the motor drive facilitates the rotational
25  displacement of the pickup heads 26 from the uptake position to the offload position.
Displacement of the pickup heads 26 from the uptake position to the offload position
follows a predetermined travel profile. The semiconductor components received by the
pickup heads 26 are processed as they are displaced from the uptake position to the
offload position. Steps 130, 140, and 150 are therefore performed in a continuous or

30 concurrent manner, that is, in parallel, by way of the turret’s ongoing rotational



displacement that spatially transitions pickup heads 26 from one processing module to another. A

significant aspect of the turret mechanism's design rﬁéhe on-the-fly up-down 5 movement of the pickup
heads 26 when the pickup heads 26 are moved fronm 0ne processing station to another. This results in a
significant decrease in index time of the system 10 and a significant increase in system UPH. The system

10 comprisegigsResarifgedpleml FP@XMOIR PR&GS MAR iIsURbMSARCHRAQiMOdidesians one or
more electrical, optical, or electro-optical testing modules, which are each positioned for processing the

semiconducf’d‘(o&ﬁﬁponents during the displacement of the semiconductor components from the uptake
position to the offload position. The number and type of processing modules may be varied as required by
a user of the system_10. The ability to perform multiple processing steps on the semiconductor

components t 55HIHEAH e AsBrsHIle fhEn {HFETh TRECTBRIR Dottt tdshb o8 p it &MMances at

least ong of gRRLthcAECHIaBY ey deabputifabiicatiopi@iihensampicendrctabcaimpeRenige In step 150,
the semiconductor components are transferred in series from_the pickup 20 heads 26 of the turret 12 onto

the first carriBCTHBSitEHod 12 AROHIEE s darl BokitisRiinsE dsicanc Ay nd PrdtitehiPed number

of semicondygiconpRNEBisnialsmKnR¥ARS AsPhualiyr semiconductor components) is transferred in
series from the pickup heads 26 onto or into the first carrier 14 in step 150. Each of the predetermined

number of semiconductor components is transferred from one pickup head 26 to one of 25 the number of

receivers 28Taenspdean thediigiealigiotdsahhe dasiRosHieramigtcsablys heroiekupl hegdstdm are
displaced by a pr?determined distance towards the first carrier 14 during.step 150. Further preferably, air

is purgtd thrBAgR ThEUhARRET B AHeSHERE haRHS %6 tor PAEMEaRHE Ut BT B tr Yfthe

semiconductackpnpeseiSdrprotbespickbp addsndadoitherpondrisddtof the displarrrientlf. Alternative
means or 30 mechanisraj may be emplc&ed fortgansferrin semicondl,fzgtor omponents from the pickup

heads 26 to e FERAT 0B IS o F PARS ER P 1R8PS MYESHL? 1 ié)gc@?gré’ﬁ’ﬁ}té(ﬂbti f$ displaced
between recgiphisfreadn gssestdd¢essamitonticiaryosmpeiaa ak withirang, of ika vombeyatneceivers 28

of the first car iei 14. Qﬁore specéiEé;‘allym';ﬂe ff'rst carrier 14 is prefeéﬁblgl ijpatif?élg/ displaced by a distance
equal 5to th (éJit Ao LY ERGENY B tVERR F Ot S8 At AP S S FR SORHEBIog srgponents
15  during their displacement from the uptake position to the offload position enhances at
least one of speed, accuracy and throughput of fabrication of the semiconductor

components.

In step 150, the semiconductor components are transferred in series from the pickup
20  heads 26 of the turret 12 onto the first carrier 14 positioned at the first or receiving
position. More specifically, a predetermined number of semiconductor components (also
known as a plurality of semiconductor components) is transferred in series from the
pickup heads 26 onto or into the first carrier 14 in step 150. Each of the predetermined
number of semiconductor components is transferred from one pickup head 26 to one of
25  the number of receivers 28 formed on the first carrier 14 at the first position. Preferably,
the pickup heads 26 are displaced by a predetermined distance towards the first carrier 14
during step 150. Further preferably, air is purged through the channel of the pickup heads
26 for facilitating detachment or transfer of the semiconductor components from the
pickup heads 26 to the receivers 28 of the first carrier 14. Alternative means or
30  mechanisms may be employed for transferring semiconductor components from the

pickup heads 26 to the receivers 28 of the first carrier 14.



component within one of the number of receivers 28 of the first carrier 14. In step 160, the system 10
determines whether the first carrier 14 is filled, that ig, whether the first carrier 14 should be displaced to
the gang pick and place mechanism 18 for 10emptymg. If not, the method 100 continues transferring
components to the receiving carrier (the first carrier 14 in this instance) in step 150. If the first carrier 14 is
to be emptied or unloaded, the first carrier 14 is displaced or shuttled from the first position to the second
position in step 170, such that the first 15 carrier 14 can be accessed and unloaded by the gang pick and

place mechaHi€rit8CHaibhaPreHedl¥ sRratihydispirediRgmest 'srLRidLas RO TR BN ceiving

position in stepicoadlAINSSAEHBAL Wi IR YHaREOKS AingRNRIB Sve 2 ep U Witk thefiist£arrier's
displacement in step 170. Once the second carrier 16 is in the first or receiving position (i.e., the

component O ersViRECHiTBHY Hositieh CrBi WhithPeolspbhetnatiaty sisphesduty ddisianss sr¥p heads 26

onto or Mto e garrgichbbcampenaMNsarddtarsierrestip: sefiesafipradhe tutrel sseiidapdirasis 26 onto or
into the second carrier 16 in step 150. Once the first carrier 14 is displaced, shifted, or transferred to the

gang pick arf® BRSPS B the THBRsS A5 o8l Vst di s gAtBer bt-semiconductor
components carried by the first carrier 14 is collectively transferred from the first carrier 14 to the gang
pick and place mechanism 18, more specifically to the pickup tips 30 of the, ggg pick and place

mechanism IBSTREY: téésﬁﬁqg%@éﬁqﬂg%}@?é}fﬁf RAUShERRBEr b S Bickor bnents is

transferred sifpulfaneatsly fronhhiadasewepsobdne fitrt 3Qeansiek khdophecpiakutirgm3080fdhe gang pick
and place mechanism 18 in step 180. The Bickup tips 30 of the gang pick and place mechanism 18 are
CO||eCtiU%|y (ﬁgmalé% 2[ not, the method 100 continues transferring components to the receiving

carrier (the first carrier 14 in this instance) in step 150.

If the first carrier 14 is to be emptied or unloaded, the first carrier 14 is displaced or
shuttled from the first position to the second position in step 170, such that the first
15  carrier 14 can be accessed and unloaded by the gang pick and place mechanism 18.
Additionally, the second carrier 16 is displaced or shifted to the first or receiving position
in step 175 in a manner that is simultaneous or generally simultaneous with the first
carrier’s displacement in step 170. Once the second carrier 16 is in the first or receiving
position (i.e., the component or device offload position, from which components are
20  offloaded from the pickup heads 26 onto or into the carrier 16), components are
transferred in series from the turret’s pickup heads 26 onto or into the second carrier 16 in

step 150.

Once the first carrier 14 is displaced, shifted, or transferred to the gang pick and place
25 mechanism 18 in step 170, a predetermined number of semiconductor components
carried by the first carrier 14 is collectively transferred from the first carrier 14 to the
gang pick and place mechanism 18, more specifically to the pickup tips 30 of the gang
pick and place mechanism 18 in step 180. This is to say, the predetermined number of
semiconductor components is transferred simultaneously from the receivers of the first
30  carrier 14 to the pickup tips 30 of the gang pick and place mechanism 18 in step 180. The
pickup tips 30 of the gang pick and place mechanism 18 are collectively displaced



towards the first carrier 14 for picking up two or more (e.g., 2, 8, 10, 12, 20, or more) semiconductor
components from the first carrier 14. Each of distance, speed and direction of displacement of the pickup
tips 30 can be controlled by the programmable contrQO]IIer, and can be altered as required. S In association
with step 180, the predetermined number of semiconductor components is transferred from the pickup

tips 30 of the@aRasPikk ARG PIAGE MEEBARIMALBUL tHe $2GABR Q€ UtpURpagking niedia gdrayhich in
several embodiments is more specifically the tray carrier 32. The tray carrier 32 can also be referred to as

a receptacleSfOP RN FOCBRRITS TEImMbsHEAt S aitifd bitkinshipt detaherisdg pkisstiace
mechanism 8 atpldisplasedtawaikadp the taysauietcidduingtheSieseidimhbR Ri@eigsMined

number of semjconductor components is transferred from the pickup tips 30 of the gang pick and place
mechanism $8%6ahBeBLEGHH pEREE 34 formed on the surface of the tray carrier 32. The receiving
pocketss34 of the tray carrier 32 are spatially arranged in a 15 predetermined configuration. Preferably,
the pitch of the receiving packets 34 of the tra&carrier 32 is uniform. More specifically, the pitch of the

receiving potk&tSOsEPhYithteR ARG S RS HaMas IRt St HBIR PHRLARIOBENG! the gang pick

and place mgghaeised Hbmndapeaeing)s the pitehcobing rsckivas pheacheehing firsteasrige 14 and the
second carrier 16. The corresponding or similar E{tch,between the receiving 20 pockets 34 of the tray

carrier 32, thIRRUY BB SRS Bick: AR aBeSMSEHAATRAU B thaPEesRIL198 ¥t each of

the first and grcang caffigr 12, Theenaplerasetcre-tiansferef bR semisonduGiaiepairipoRe itk there
between. The use of a gang pick and plgge mechanism 1§ also results in significant increase in system

UPH. 28 As STRVS00ERF BESORletie JAREIIPART pack RicstEnRns 1BGCRABHEHALE IR various
directions angéousperds asweauired der fagilitaiinertie thansiere thepsegicornidupied@empaaents
between the fir%i)carri'er 14 or second carrier 16 and th%it’r%y‘ garrier 32.The di}i% cement of the gang
pick and plalSAREERA LB BAABS THERERRY By G RbTEHdFEIRG BT RHR O R sHttFare

controlled. Ipidditiarplte sysiemidd 3Qoaniee nepeisenadsitional Pickaneidaceéneehrbismed 8 and/or
carriers 14, 16 (also. kr;%/r]ﬁgs rece .tacles% dgggjéﬂdig&i u%on embo%gtnent detaih;., The segpiconductor
components EAN Y trahlfdired Y e Gheleria O bMESTRL OB ertsentHE NHBSET iR and place
mechamssmspasnideaiiissd beidieheiog Citdadsn omt pnstesethoriocihi i pydarkicn 3. thbese additional
pick and place mechanisms 18 carriers.14, 16 can be of similar or.varying designs and structure. 5
e et canfE EA S oSO 7 B e TS A AR RRERE bl T bl
increases theasyistedn tittdspihie Wienfist patieotlhis prtalyitgscamppreniaittopidbamicklapeheads 26 at
the first position, the secgnd carrier 16 delivers its components to the gang pick and place mechanism 18
et g G SR R e A SR e o
proximate toaifie fikstspesitiotarjtist H6loThihe aaesigmiidnthak isiaitienilychebetviegh coimpersnisgfrom the
pickup heads. In ot ords, the secong carrier.16 is waiting for the first carrier 14 to finish picking up its
PPN B e R AL RBTEE DO BRSNS LIRS DR B8 HHEt rrior 1
moves to thd ®flehdheositineithe Sedorudicaliidie 16ris movegtond carrier 14, 16 enable accurate

transfer of the semiconductor components there between. The use of a gang pick and

place mechanism 18 also results in significant increase in system UPH.

25  As previously described, the gang pick and place mechanism 18 can be displaced in
various directions and/or speeds as required for facilitating the transfer of the
semiconductor components between the first carrier 14 or second carrier 16 and the tray
carrier 32. The displacement of the gang pick and place mechanism 18 can be facilitated
by a movement controller, which can be software controlled. In addition, the system 10

30  can comprise additional pick and place mechanisms 18 and/or carriers 14, 16 (also known

as receptacles) depending upon embodiment details. The semiconductor components can



15 up and is ready to receive components from the pickup heads 26. Typically, any time delay associated
with vertically moving an empty carrier 16 from the Vé iting position to the receiving position at which it can
receive or be loaded with components from the pickap heads 26 is minimal or negligible. 20 It is thus
ensured that a predetermined number of semiconductor components is being transferred from the pickup

heads 26 to ghedfirsireatiercldat thediist Rasitiancihils acarespandinginiymiepiek samigpnuctor
components is transferred from the second carrier 16 to the gang pick and place mechanism 18 at the

second positiithaniicanderagierndefosedrging miiadeh Pi i aséetrd U8 HEC S f 8. 62 two

carriers) enhpRGes.daiepeahRikirasigief sRONSAREKCIOr RNt irom e RIGiURMBadS 26 to the
gang pick and place mechanism 18. More carriers can be introduced into the system 10 as required for

further enhaeinE&9e8gsrARdLsRF Bisemiconductor components from the pickup heads 26 to the gang
pick andyplace mechanism 18. 23 In summary, the exemplary system 10 and the exemplary method 100
provided by the present invention enable the semjconductor components to be output ontg tray carriers

(i.e. tray-type Madkslgfitgritteliasnch thes ssF At et ise d Brapstain g rAcaialiepth ATEARgs stV hidt of the
system to provif@ austpMarseait amadditienal semicondustomeompenatid owput pagkagding media
option. In addition, different input packaging media can also be used with semiconductor components that

are to be loatBPSPFNHHAELH AL 85afm OrElBili 'RaNbon p S AR diE RSt packaging

media enhangesoaarMm&ftyise trdafficiatensd thaexanmpkaismystem he sabiaepexeinpland method 100.
10 Furthermore, th§ %gemplary system 10 and the exemplary method 100 provyided by tEhe resent
inventiot en BYEESHRTAH G SEE il HiotardinmMuNFLEIRiRON 8 S RIMBEnER % d B hang or

collective oufpsitidhnjubipiel senticeatiston cRmponaniall wethevmera e exesntriantiry piexap0 and

method 100 proyided by the present invention enable multiple processing steps to he preformed to the
semiconducf%aélﬁ‘ Béﬁﬁ?ﬁé’@ﬁhé%é?@ﬁﬁcﬁ%&ﬁ&b@ oM EI(SW@n graalf B%ﬁ%gc HAIRERL PR {B'é]tWeen

different pactg@giﬁg e '?soﬁh;;]ﬁ)a&iﬁimtm:] pesierm mellkiden ﬂrpsﬁﬁaiﬁllgdske@@wmf dhﬁ;ﬁﬁgﬂmmuctor .
components during transfer thereo the system ingcreases at least one of speed, . throughput, an
accuracy of E%?Hiég#é&rgﬁ Eﬁﬂﬁoﬁégﬁ?%ﬁ?i@afﬁ%’]ﬁﬂo g&?%]ﬁ{o%eﬂl?sée%?q;ec?gﬁét h818E%0 enhances
the space effipiangyiofdheysysiersi 1o .cathpopeisonahatdinacy gkildndthecartiiicindersigntchibat systems
10 according é@#@e grese?’t invention gﬁn additionallg or alternatively be c nf\igured for unloading

g

e

components, OEHGE PLUERAGTHG AN S I DS S TR Sérﬁh?{u{%g% AR Y A Bevices flow
in a reverse okdesdeitanpeupitpackeagiitg imediadQivienis ¢anlbadedSwiaiticotasiyh sate Vviasinintsituations in
which components or eéi{?es re uir?(;f re-insfoe.ﬁion, and the component carrying media 20, 22 used prior
to and followiig Y8858 chidh BIR BHPERTEEIRE foregoing manner, an exemplary system and an
exemplary method for transferring 30 semiconductor components as provided by embodiments of the
presen) e ion At deseribetl, S SASIIAIAN PRSI A0p method Addiessos atloast ope of the issues

transferred from the pickup heads 26 to the first carrier 14 at the first position, while a

corresponding number of semiconductor components is transferred from the second

carrier 16 to the gang pick and place mechanism 18 at the second position, and vice

versa. The use of the first carrier 14 and the second carrier 16 (i.e., two carriers) enhances

25  speed of transfer of semiconductor components from the pickup heads 26 to the gang
pick and place mechanism 18. More carriers can be introduced into the system 10 as
required for further enhancing speed of transfer of semiconductor components from the

pickup heads 26 to the gang pick and place mechanism 18.

30



24 problems faced during semiconductor component fabrication 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 5 numerous changes and/or modifications can be made without

departing from {he seepern &Rl 45 thesiBYE N ARd1Pe 25 EARMS InARYSIEID FRIVRIAAING: the 2
component carrier configured to receive a plurality of semiconductor components in series; and 5a pick

and place mBiSRidAY SPEASRARIC I SHIREY UKD SRR PIFRY 'O S AR Ao H RBIFHBIRENtS carried
by the companremtgaiiRs pHieitk Mipipee meehanismyfpether apgiablamtaigotiestivahpléansier the

plurality of semiconductor components from the component carrier onto a packaging medium. 10 2. The

system as in"&fiN ThFURHSLTR M BRRTALE SIS seHcEh Adett PRy PR e SIRIFR & nism
configured tougaRIpackASAE@SedNEPbaliTh atiaamicAntriar GRMANRKRALSHL ABdiR@kepRsEion and
transfer, in series, the plurality of semiconductor components from the uptakecP,osition to an offload
15position. used with semiconductor components that are to be loaded or introduced into the system.
Flexibility of input packaging media and output packaging media enhances ease of use

and efficiency of the exemplary system 10 and the exemplary method 100.

10 Furthermore, the exemplary system 10 and the exemplary method 100 provided by the
present invention enable conversion from a series input of individual semiconductor
components to a gang or collective output of multiple semiconductor components.
Furthermore, the exemplary system 10 and method 100 provided by the present invention
enable multiple processing steps to be preformed to the semiconductor components as the

15  semiconductor components are being transferred between different packaging media. The
ability to perform multiple processing steps upon the semiconductor components during
transfer thereof by the system 10 increases at least one of speed, throughput, and
accuracy of semiconductor component fabrication. In addition, the use of the turret 12
helps to enhances the space efficiency of the system 10.

20
A person of ordinary skill in the art will understand that systems 10 according to the
present invention can additionally or alternatively be configured for unloading
components, where output packaging media 22 is treated as input packaging media 20,
and devices flow in a reverse order into the input packaging media 20. This can be

25  particularly relevant in situations in which components or devices require re-inspection,
and the component carrying media 20, 22 used prior to and following re-inspection are

different.

In the foregoing manner, an exemplary system and an exemplary method for transferring
30 semiconductor components as provided by embodiments of the present invention are

described. The exemplary system and method addresses at least one of the issues or



3. The system as in claim 2, the rotatory semiconductor component handling mechanism comprising a
plurality of heads, each of the plurality of heads configured to carry one of the plurality of semiconductor
components. 4. The system as in claim 3, wherein each of the plurality of heads is rotatably displaceable
along a predefined travel path to transfer the one of the plurality of semiconductor components carried

thereby frompfosisptake RPSiHAY iR afiiead ResiiRheh: THBeiSHRIaMsandRIAlN bovbereiieach of the
plurality of heads comprises a holding mechanism configured to provide a vacuum suction for holding the

one of the pRRRIRYEHRSHRGHIRG Y RpSARNS Hedritdho artHAF thaiyest dethesHa dbPRbmponents,
and whereingagkdotshgppifilits @hd1eadsniscuastically displagealle aonraebircittaie s gligctuate

transfer of the one of the plurality of semiconductor. components carried therehy to one of the plurality of

receivers of tR&CorHpBHERE RPEED P FRs'soRiskilled i it TRMISEr ebARETiSHEI 2SIttty of
processing meghdiesesiiepsdireximalindhariadalinedtiayveliaaits theftualitorf Mrocessing modules
configured to process the plurality of semiconductor components carried by the plurality of heads during
the rotationatHlSPEESHBS &R along the 10predefined travel path. 8. The system as in claim 7, the
plurality of processing modules comprising: at least one inspection module and at least one testing
module for inspecting and testing, respectively, the plurality of semiconductor components 15carried by
the plurality of heads during the rotational displacement thereof along the predefined travel path. 9. The
system as in claim 7, further comprising:

10



a loading module configured to carry the plurality of semiconductor 20components; and a conveyor
system configured to transfer the plurality of semicogguctor components from the loading module to the
uptake position, wherein the plurality of semic¢onductor components carried by the loading module
is received in series by the plurality of heads of the rotatory 25semiconductor component handling
mechanism gijfiagd/ptake position. 10. The system as in claim 8, further comprising: a
programmable controller for controlling at least one of the rotational displacement of the rotatory
semiconductor confpSHERTHEARRAY REechanism and 30the operation of the pick and place mechanism.

27 11.The system as in clpisrpivieateinrthe Riskinealasadvachanisi SR pisesicBi@idy of pick up
tips configured to be simultaneously displaceable towards the component carrier to effectuate the

collective pick up of PSR SFLEMrhductor components from the component carrier. The system

as in clagm 11, wherein thg plukality plaeceiversn@fithepepipRaBeM LRI AkaR0eE iplatniform pitch
configuration. The system as in claim 11, wherein the plurality of pick up tips is arranged in a linear

configuration with & pifHiAARIE P TeEUNBOBSREh GATKI Y BN/ ANEnt BRI T oS Eive BRURIAL) Hdeceivers of

the component carggfeel hacsyaigmmasiri@aiBpklaniateindhecakuslitrafspick wp tipaisisimultaneously
displaceable to effectuate the collective transfer of the plurality of semiconductor components from the

component carrier {5 THEPLEREGing MBLAGRS THERy LR R RPRENM AT IHhFLMh theMSkREGHg medium
is a tray-type packagiagumedium.

10
2. The system as in claim 1, further comprising a rotatory semiconductor component
handling mechanism configured to receive, in series, the plurality of
semiconductor components at an uptake position and transfer, in series, the
plurality of semiconductor components from the uptake position to an offload

15 position.

3. The system as in claim 2, the rotatory semiconductor component handling
mechanism comprising a plurality of heads, each of the plurality of heads
configured to carry one of the plurality of semiconductor components.

20

4. The system as in claim 3, wherein each of the plurality of heads is rotatably
displaceable along a predefined travel path to transfer the one of the plurality of
semiconductor components carried thereby from the uptake position to the offload
position.

25

5. The system as in claim 4, wherein each of the plurality of heads comprises a

holding mechanism configured to provide a vacuum suction for holding the one of

the plurality of semiconductor components thereto.

30 6. The system as in claim 4, wherein the component carrier comprises a plurality of

receivers, each receiver of the plurality of receivers configured to receive one of



The system as in claim 15, wherein the tray-type packaging medium comprises a plurality of receiving
pockets formed thereon, the plurality of receiving poge%ets of the tray-type packaging medium having a
pitch corresponding to the pitch of the plurality of receivers of the component carrier. The system as in
claim 12, wherein the component carrier is spatially displaced by a distance equivalent to the pitch

between the pluralityopraegivess hahnerparaeeipdaboneseiiEoRdurier SRMRBONRNLARd Ryconsecutive
semiconductor component of the Pluraligﬁof semiconductor components from the rotatory semiconductor

component handlinBeasscdiayfginal Yedisrlgstahiechipistigacastalgirtdalissaentpasiesghdhedium: a
second componentackpeiep MMt senfdialityrfRpoRenenicaLdelsFBNRISIAG affilst component

carrier and a second component carrier, the first and second component carriers configured 5 for cyclical
displacement betw@BHH Hr o sestivsisdhs SERMEHSABI each of the first and second component
carriersgonfigured to carry a plurality of components; a pick and place mechanism configured for
gang component transfer between each of the first and second compaonent carriers and one, of the first 10

component packagiff mEtiianl e BetoREBEMiBHELH P ARBIRY Madinresisine madyesry

component handlingogigehenipraaanflioureretpitassiad in-SagstBOMNROPRIESRY Warefdaiational
displacement between each of the first and second comE_onent carriers and one of the first component

packaging medium 3RS ReNdRMsE odRsse Ht QrEGRTIYSIOF rRrEppsH S Haim 18,

wherein each compgneit pakrigityvishindhe pluralitythé Gompenandiepriisdatcariigyratbior axclical

displacement between tlg,e first position and the second position.
10 predefined travel path.

8. The system as in claim 7, the plurality of processing modules comprising:
at least one inspection module and at least one testing module for
inspecting and testing, respectively, the plurality of semiconductor components
15 carried by the plurality of heads during the rotational displacement thereof along

the predefined travel path.

9. The system as in claim 7, further comprising:
a loading module configured to carry the plurality of semiconductor
20 components; and
a conveyor system configured to transfer the plurality of semiconductor
components from the loading module to the uptake position,
wherein the plurality of semiconductor components carried by the loading
module is received in series by the plurality of heads of the rotatory

25 semiconductor component handling mechanism at the uptake position.

10. The system as in claim 8, further comprising:
a programmable controller for controlling at least one of the rotational
displacement of the rotatory semiconductor component handling mechanism and

30 the operation of the pick and place mechanism.



20 20. The system as in claim 18, wherein the pick and place mechanism comprises a plurality of pick up
tips that are displaceable to thereby one of facilitate dffd effectuate gang component transfer between
each of the first and second component carriers and one of the first component packaging medium and
the 25second component packaging medium. 21. The system as in claim 20, wherein each of the first and

second compnent R TigEsaPAPIisefmPIUrally e eseiyeis eanfjgnedie rRaaive b hidealiy of
semiconductor components, the Eluraljty of receivers arranged in a uniform pitch 30configuration. 29

22 The system as iRBIalHY 21 RiffergiHRR&aEd &9 SRty kiprerushr shtplersnbicd 8¢ is at least
substantially equivalgpaptaéae eiteef ihecplealifi ofiecaivers of gaeck afphsrfitgtaphagrpndrcomponent

carriers. 523.The system as in claim 18, wherein the rotary semiconductor component handling
mechanism comprisBRISPHSIRY ORISR RS £ P RARIEF 2 Yeries, the plurality of components
betweens each of the first and second component carriers and one of the first component packaging
medium and the second component %acka ing medium. 10 24, A sg/stem compyrising: a rotatable

turret structuke comPHsiga It ey et HBEEL ek graie RhistahsErt P AEAIPeBRfgured to
carry one of a pluralifitief semisendictancempRePaisent aeafighred for rotary displacement along a

15predefined travel path to displace the one of the plurality of semiconductor
13. The system as in claim 11, wherein the plurality of pick up tips is arranged in a
10 linear configuration with a pitch that is at least substantially equivalent to the

pitch of the plurality of receivers of the component carrier.

14. The system as in claim 11, wherein the plurality of pick up tips is simultaneously
displaceable to effectuate the collective transfer of the plurality of semiconductor

15 components from the component carrier to the packaging medium.

15. The system as in claim 14, wherein the packaging medium is a tray-type

packaging medium.

20 16. The system as in claim 15, wherein the tray-type packaging medium comprises a
plurality of receiving pockets formed thereon, the plurality of receiving pockets of
the tray-type packaging medium having a pitch corresponding to the pitch of the

plurality of receivers of the component carrier.

25 17. The system as in claim 12, wherein the component carrier is spatially displaced by
a distance equivalent to the pitch between the plurality of receivers between
receipt of one semiconductor component and a consecutive semiconductor
component of the plurality of semiconductor components from the rotatory
semiconductor component handling mechanism.

30

18. A system comprising:



component carried thereby along the predefined travel path; and a first component carrier
displaceable between a first position and a second pgsition, the first component carrier configured to
receive, in series, a first portion of the plurality of ser% conductor components from a corresponding first
20plurality of turret heads when disposed at the first position; and a pick and place mechanism

configured to pick up the firstrparsigp&die puriity alggamconductor components from the first
component carrier when the first component carrier is disposed at the second position and collectively

transfer the first portion ofARESPRSHSRBIRINEBERREFRIIREINESBonents from the first 25component carrier to
a packaging medium. 25. T eS0T asnipSHRIN oifsif Oah A I8N e AcoaGI GamPRAGRALCarTier

displaceable between the first position and second_ position, the second component carrier configured to

receive, in series, £'SEE6RA PIRRIATH tREHRIrR6 (5 388d FFEORY GOBPRUTRLEMEIES fori g Eresponding

second plurality of fgirelfigadsiharcdisposesaéthe gt Resitionand secyaessinihie pick and place
mechanism configured to pick up the second portion of the plurality of semiconductor components from

the second comporiBht WridPERMHE SERMNAnTEEHENt CAPHEPIELItH FBRY af thiUsiBng hosition and

collectively transfercthaeand portion of the plurality of semiconductor 5components from the second
component carrier to the packaging medium. 26. The system as in claim 25, wherein the first component

carrier and the second compbHertafiareara<aARE et e diVh AN SRBPAEPIalMEH: between

the first position angeie&eGa0H pOiioRird0aAd. JhemyFenpasdin daiitrbanherRinopreation of the first
and second component carriers f%r receiving, and transferring the first and second portions of the plurality

of semiconductor cEMPSIERSPICEHRH BRTHIBUNNEN SFRPRYHURPRghdiackaging medium;

and

a rotary component handling mechanism configured to transfer, in series,
components by way of rotational displacement between each of the first and
second component carriers and one of the first component packaging medium and

15 the second component packaging medium.

19. The system as in claim 18, wherein each component carrier within the plurality of
component carriers is configured for cyclical displacement between the first

position and the second position.

20
20. The system as in claim 18, wherein the pick and place mechanism comprises a
plurality of pick up tips that are displaceable to thereby one of facilitate and
effectuate gang component transfer between each of the first and second
component carriers and one of the first component packaging medium and the
25 second component packaging medium.

21. The system as in claim 20, wherein each of the first and second component
carriers comprises a plurality of receivers configured to receive the plurality of
semiconductor components, the plurality of receivers arranged in a uniform pitch

30 configuration.



1528.The system as in claim 25, wherein each of the plurality of turret heads is vertically displaceable for
one of facilitating and effectuating transfer of the seg'conductor component carried thereby to one of the
first and second component carriers. 20 29.The sys as in claim 25, wherein the pick and place
mechanism is operable for collectively transferring the first portion of the plurality of semiconductor

componentszand therzesrigPay e o1efnthe pluralitnahspnicanducinccapnpaeisia dbe wagkaging
medium in a coordinated cyclical manner. 2530.The system as in claim 25, wherein each of first and

second componentrHdPichnpriles taIRARABY regBivaI it DarRisTh phitchecatiglifaidh, each of

the plurality of recejyess,epnfii@AJOHe Gake AN Hae Mhisalibn ofseericonductor components. 31
31.The system as in claim 30, the pick and place mechanism comprising a plurality of pick up tips, the

plurality of pick up tips having a pitch that is equivalent to the pitch of the plurality of receivers. 532.The

system gs imglaim Qe Wessindhe Ay, S ikLidipsuaandaiventicalby displrerdancaligetively
receiving each of the first portion of the plurality of semiconductor components and the second portion of

the plurality of semfBEARANES COMPsrisPigINfireadntoBHeHtch iR er st thins¥elivd Bmponent

carrier respectivelypkR:33y Tdte-shficre s hrlasm Stnhvwiereim e packagiad-oisstushicati@y-type
packaging medium comprisi)?rg&a plurality of receivin%ﬂpockets configured to receive the plurality of
S

semiconductor corfSdn&MisHrdht tHE bR RPFIL A& ThzRg s and the second component

packaging medium.
10
24, A system comprising:

a rotatable turret structure comprising a plurality of turret heads, each of
the plurality of turret heads configured to carry one of a plurality of
semiconductor components and configured for rotary displacement along a

15 predefined travel path to displace the one of the plurality of semiconductor
component carried thereby along the predefined travel path; and

a first component carrier displaceable between a first position and a
second position, the first component carrier configured to receive, in series, a first
portion of the plurality of semiconductor components from a corresponding first

20 plurality of turret heads when disposed at the first position; and

a pick and place mechanism configured to pick up the first portion of the
plurality of semiconductor components from the first component carrier when the
first component carrier is disposed at the second position and collectively transfer
the first portion of the plurality of semiconductor components from the first

25 component carrier to a packaging medium.

25.  The system as in claim 24, further comprising a second component carrier
displaceable between the first position and second position, the second component
carrier configured to receive, in series, a second portion of the plurality of

30 semiconductor components from a corresponding second plurality of turret heads

when disposed at the first position,



15 34. The system as in claim 24, further comprising a plurality of processing modules configured and
positioned to process the plurality of semiconductor components carried by the plurality of turret heads
during the rotational displacement of the plurality of turret heads along the predefined travel path. 20 35.
A system comprising: a first component carrier configured to carry a plurality of semiconductor

components; a pick and plagereneenapism seNfodees denafiraiuaigrgansicemRANeptiRS tansfgr between a
packaging medium and the first component carrier; and a rotatable turret structure comprising a

plurality of turret he2UEPRATLRS RORARHEYPARGITH ceBIe A SOF B Hiody haser it OtRB ity of turret

heads configured te4eegivghdh &RIRS oiiecBlHRIHNOt 88 BIGeNEk s QIcCanROnRBIRITHRIbE Aikat
component carrier and displace thefplurality of semiconductor SOComfonents along the predefined travel
S

path. 32 36.The sy<QBRTEER RIS, Rirtisr S pging aledbndrdeiliggnaht ediierdbisjured to

carry a glurality of semisensictshenRRebsMhp ikt daftplasapeabrnisiy frafigHred to effectuate
gang component transfer between the packaging medium and the second component carrier, 5wherein

the plurality of turret heads is configured to receive, in series, the plurality of semiconductor components
from the secogd compogigrimalsier ananlisplacadienpibe ity osepoicandiaesin coampaneaisiiong the
predefined travel path. . i . . )

component carrier are configured for coordinated cyclical displacement between

the first position and the second position.

10
27. The system as in claim 26, wherein operation of the first and second component
carriers for receiving and transferring the first and second portions of the plurality

of semiconductor components occurs in an independent and cyclical manner.

15 28. The system as in claim 25, wherein each of the plurality of turret heads is
vertically displaceable for one of facilitating and effectuating transfer of the
semiconductor component carried thereby to one of the first and second

component carriers.

20  29.  The system as in claim 25, wherein the pick and place mechanism is operable for
collectively transferring the first portion of the plurality of semiconductor
components and the second portion of the plurality of semiconductor components

to the packaging medium in a coordinated cyclical manner.

25  30. The system as in claim 25, wherein each of first and second component carriers
comprises a plurality of receivers with a uniform pitch configuration, each of the
plurality of receivers configured to receive one of the plurality of semiconductor

components.



1037.The system as in claim 36, wherein the first component carrier and the second component carrier
are displaceable between a first position and a secor[%fl position in a coordinated cyclical manner. 38. The
system as in claim 36, the pick and place mechanism comprising a plurality 150f pick up tips that are
arranged in a uniform pitch configuration. 39. The system as in claim 38, each of the first component
carrier and the secqmgd cRMPRNAS T CHMIIBOOMRI AP RIS ReRRIME S IEPALIALI e d I 4aEeive the
plurality of semiconductor components, wherein the plurality of receivers of each 200f the first component
carrier and the secSh@IEEMPIRENhERE HICHIRENRHERS QRG0R AR RS LHEH BREREBIkIC up tips. 40.
A method for transfgiidR @R Wik 8f serieRrayctor components, the method comprising:
25transferring, in series, a plurality of semiconductor components from a rotatory semiconductor
component handling mechanism to a component carrier; collectively retrieving the plurality of
semicorglucty, compengpis i aithel semmm Remireay e ;pandlity of pick ¢@lleptivaly seansiessing the
retrieved plurality of semiconductor 30components from the component carrier onto a packaging medium.

33 41. The method 4¥PACRIFTEPNFREYSN fIRECOMSCHitely HotheviNg' tRETRIrAityhss plurality of

semiconductor components and the second portion of the plurality of

semiconductor components from the first component carrier and the second
component carrier respectively.
10
33. The system as in claim 24, wherein the packaging medium is a tray-type
packaging medium comprising a plurality of receiving pockets configured to
receive the plurality of semiconductor components from the pick and place
mechanism.
15
34. The system as in claim 24, further comprising a plurality of processing modules
configured and positioned to process the plurality of semiconductor components
carried by the plurality of turret heads during the rotational displacement of the
plurality of turret heads along the predefined travel path.
20
35. A system comprising:
a first component carrier configured to carry a plurality of semiconductor
components;
a pick and place mechanism configured to effectuate gang component
25 transfer between a packaging medium and the first component carrier; and
a rotatable turret structure comprising a plurality of turret heads that are
rotatably displaceable along a predefined travel path, the plurality of turret heads
configured to receive, in series, the plurality of semiconductor components from
the first component carrier and displace the plurality of semiconductor

30 components along the predefined travel path.



semiconductor components from the component carrier comprises displacing a pick and place
mechanism to pick up, collectively, the plurality of semiconductor components from the component
carrier. 5 42. The method as in claim 41, wherein the Totatory semiconductor component handling
mechanism comprises a plurality of heads configured to carry the plurality of semiconductor components,
and whereinggansfarping e rias ithelpikyadity ohsenicoRBHIRLCAMPEARNSHPOIR rolaiery
semiconductor 10 component handling mechanism to the component carrier comprises rotatably

displacing each of SRS OFHERAPHEH G A reBIRadUr iRt YRR RS e BByPIdiARb D 8Eplace the

semiconductor compengiisarriediberebytalartsristdregefineshifayiehPaianifef Spthigcaiethied as in
claim 42, wherein each of the plurality of heads is vertically displaceable for one of facilitating and

effectuating transfePSKAFEIRFEBIR ARIbIESHTOBHSSIRATREY tHETEDY to the component carrier. 44. The

method s in claim 43, furiei-eRnaRisings RPRI0GeRsIRehthe Pheralityell I8 Micane U QEgeMPpRNENts
during the rotational displacement thereof along the predefined travel path. 45. The method as in claim

44, wherein procesBIHGHE pluicity Sristrc6ARRERsTEL BidntbistSEonh LBRe8At fHEhABRDY
inspecting and testimgpiecpibéapityr o Seoticenteionaomaaneois Ay i thehéopatiTaldisplasement

thereof along the predefined travel path. 46. The method as in claim 41, wherein the pick and place
mechanism compri8&s'a

10 37. The system as in claim 36, wherein the first component carrier and the second
component carrier are displaceable between a first position and a second position

in a coordinated cyclical manner.

38. The system as in claim 36, the pick and place mechanism comprising a plurality
15 of pick up tips that are arranged in a uniform pitch configuration.
39. The system as in claim 38, each of the first component carrier and the second

component carrier comprising a plurality of receivers configured to receive the
plurality of semiconductor components, wherein the plurality of receivers of each
20 of the first component carrier and the second component carrier has a pitch that is

equivalent to the pitch of the pick up tips.

40. A method for transferring a plurality of semiconductor components, the method
comprising:
25 transferring, in series, a plurality of semiconductor components from a
rotatory semiconductor component handling mechanism to a component carrier;
collectively retrieving the plurality of semiconductor components from the
component carrier; and
collectively transferring the retrieved plurality of semiconductor

30 components from the component carrier onto a packaging medium.



30plurality of pick up tips configured to pick up the plurality of semiconductor components from the
component carrier. 34 47. The method as in claim 46, further comprising displacing the plurality of pick

up tips towards the component carrier to thereby onégof facilitate and effectuate collective pick up of the

plurality of semiconductor components from the 5component carrier. 48. The method as in claim 47,

further compyising simuiiReQUal distiasing themlidialiveot AlekilR WPR:IAE Galegvalianstarring the
plurality of semiconductor components from the component carrier to the packaging medium. 10 49. The

method as in claim 61 GHERSIEHOBIRPARRIof Rkt SRS RIRAR (SRIEISH PRREETH SLARIARRAS dre arranged
in a uniform pitch copfigMi@tipibealeditRitieRosi@sup, CairRtdbeliNeopnRANSNE EHAREARMAESING a
plurality of 15receivers configured to receive the plurality of semiconductor components, wherein the
plurality of receiverSBrRABEGHFIALRT CAMRINSALCHE Biurality of pick up tips of the pick and place
mechangsm have corresponding pitch configurations. 20 51.The method as in claim 46, wherein the
packaging medium is a tray-type packaging medium comprising a plurality of receiving pockets formed
thereon, an&%rhereTﬁ?h@%ﬁ%ﬁiﬁ? dfrsRingl potheemdis fﬂ?ﬁ??‘é’oﬁ@?ﬁiﬂ’i’&ﬁﬁ% tRE'BREAPES each of

the plurality of recejygxgiabthecchanenessmpaies angrhalpuralitiabipicklipaofsheapigkirad place
mechanism. 25 plurality of semiconductor components, and wherein transferring, in series, the
plurality of semiconductor components from the rotatory semiconductor
10 component handling mechanism to the component carrier comprises rotatably
displacing each of the plurality of heads along a predefined travel path to thereby
rotatably displace the semiconductor component carried thereby along said

predefined travel path.

15 43.  The method as in claim 42, wherein each of the plurality of heads is vertically
displaceable for one of facilitating and effectuating transfer of the semiconductor

component carried thereby to the component carrier.

44. The method as in claim 43, further comprising:
20 processing the plurality of semiconductor components during the

rotational displacement thereof along the predefined travel path.

45.  The method as in claim 44, wherein processing the plurality of semiconductor
components comprises:

25 at least one of inspecting and testing the plurality of semiconductor

components during the rotational displacement thereof along the predefined travel

path.

46. The method as in claim 41, wherein the pick and place mechanism comprises a
30 plurality of pick up tips configured to pick up the plurality of semiconductor

components from the component carrier.



52.The method as in claim 50, further comprising displacing the component carrier a distance equivalent
to a pitch between the plurality of receivers thereof between transfer of each consecutive semiconductor
component of the plurality of semiconductor compor?ed'nts from the rotatory semiconductor component
handling 30mechanism to the component carrier. 35 53.The method as in claim 50, further comprising:
displacing the component carrier from an input position, wherein the plurality of semiconductor
components is received in series from the rotatory semiconductor component handling mechanism by the

plurality of réceiverd '8t tRg8L PSRt 28riRitifh SATREHEs JsRET R the Pl TRt ¥Bsition, to an

output position, wheggindhe ki iabty hpe e BEYIOC ARRERE B Caf i Rkth e corpangmkcarrier is
collectively picked up by the plurality off)ick up tips.of the pick and place mechanism when the

component carrier EOHESHEOWRiSKL PBsilorina 0Bl Rl nfdiieEiso MWL SENRORFRS cBioTBridisg:
coupling a programegaleneanéeelieg. to at least one of the rotatory semiconductor component handling
mechanism, the component carrier, and the pick and place mechanism for controlling at least one of the
rotational displacement of the rotary semiconductor component handling mechanism, the 15
displacementgf theraempanentsariesiaandshne paetiamprifiapickhandnelaseymeghadisndes. A method
for transferring a pluralié]ylmcz):;O %c%m onents, the method comprising: transferring components from

an input packaging & PS8 FElGE Y SHa S e B e RaHE H BhehiFgTHI QALY

components from the component carrier to the packaging medium.

10
49. The method as in claim 46, wherein the plurality of pick up tips of the pick and
place mechanism are arranged in a uniform pitch configuration.
50. The method as in claim 46, the component carrier comprising a plurality of
15 receivers configured to receive the plurality of semiconductor components,

wherein the plurality of receivers of the component carrier and the plurality of
pick up tips of the pick and place mechanism have corresponding pitch

configurations.

20 S1. The method as in claim 46, wherein the packaging medium is a tray-type
packaging medium comprising a plurality of receiving pockets formed thereon,
and wherein the plurality of receiving pockets has a pitch corresponding to the
pitch of each of the plurality of receivers of the component carrier and the
plurality of pick up tips of the pick and place mechanism.

25

52. The method as in claim 50, further comprising displacing the component carrier a
distance equivalent to a pitch between the plurality of receivers thereof between
transfer of each consecutive semiconductor component of the plurality of
semiconductor components from the rotatory semiconductor component handling

30 mechanism to the component carrier.



transferring components along a rotary travel path between the input position and an offload position of
the rotary component handling mechanism; and transferring components from the offload
position to an output packaging 25 medium, Whéﬁein one of transferring components to the input
position of the rotary component handling mechanism and transferring components from the offload

position to the outpyhpacdaeing Meditm SPTRHRe Tomprising: Serially transferring components between
the rotary component handling 30mechanism and a first component carrier; and 36 collectively

transferring components HHEREEN e Efir SCERAPIHe FTESH ISR A iR RO PRSI fedium and

the output packagingumaeiust. &8aithe1mesn Qb ApHGAINM S clirtaeCOBREISIRGPIREa&THIG-gOMponents
at Sparticular positions along the rotary travel path during transferring of the plurality of components

between the input FEEHRIN AT BIRRP bRAHIEAL sreehARi T BYJE R WAk secahitEt &htihe of

transfergng compoggmisot@he-impet RasHomOligpeialy eamponeat handlpe: pesiianist and
transferring 10components from the offload position to the output packaging medium comprises:

serially transferring CoRHHBAEHLRRGEER thie RN L ohisBHEMR RSt RTiTR IR T it § % tBe cond
component carrier; @wbonefodaeiéraly JsaBsiREIN@ieRBIPGNBRtGbPIvRERTDE SieraidGRapanent carrier

and one of the input packaging medium and the output packa%mg medium, .
pick andplace mechanism when the component carrier is at the output position.

10 54. The method as in claim 53, further comprising:
coupling a programmable controller to at least one of the rotatory
semiconductor component handling mechanism, the component carrier, and the
pick and place mechanism for controlling at least one of the rotational
displacement of the rotary semiconductor component handling mechanism, the
15 displacement of the component carrier, and the operation of the pick and place

mechanism.

55. A method for transferring a plurality of components, the method comprising:
transferring components from an input packaging medium to an input
20 position of a rotary component handling mechanism;
transferring components along a rotary travel path between the input
position and an offload position of the rotary component handling mechanism;
and
transferring components from the offload position to an output packaging
25 medium,
wherein one of transferring components to the input position of the rotary
component handling mechanism and transferring components from the offload
position to the output packaging medium comprises:
serially transferring components between the rotary component handling

30 mechanism and a first component carrier; and



15 58. The method as in claim 57, wherein serially transferring components and collectively transferring
components comprises displacing the first componegﬁcarrier in a coordinated cyclical manner relative to
the second component carrier. 2059.The method as'in claim 57, wherein collectively transferring
components between the component carriers and one of the input packaging medium and the output

packaging medium compriggi&ivuliangRusiEatyinh R e cRaPaReNts UiRpenbitkantplace
mechanism. 25 60.The method as in claim 59, wherein the pick and place mechanism comprises a
plurality of pick up @€ fhsd b aigpriceskheetmstBy dhd brmeintheaskiedtemttittyang component
transfer between the component carriers and one of the input packaging medium and the output
packaging medium. 37 62.The method as in claim 61, wherein_each of the first and second component

carriers compfises AUPAHRCGr AScalVifb b cRets HERRELTRERE FEEE ETiTIPB nERP ISR Avherein the
pluralityf receiving.packrispkRRER afohefiestoraydiaeerpaicampeneMsafirsohask prirhistantially

equivalent pitch configuration as compared to the plurality of pick UH tips. 38
of components between the input position and the offload position.

57.  The method as in claim 55, wherein one of transferring components to the input
position of the rotary component handling mechanism and transferring
10 components from the offload position to the output packaging medium comprises:
serially transferring components between the rotary component handling

mechanism and a second component carrier; and
collectively transferring components between the second component
carrier and one of the input packaging medium and the output packaging medium.

15

58.  The method as in claim 57, wherein serially transferring components and
collectively transferring components comprises displacing the first component

carrier in a coordinated cyclical manner relative to the second component carrier.

20 59. The method as in claim 57, wherein collectively transferring components between
the component carriers and one of the input packaging medium and the output
packaging medium comprises simultaneously carrying multiple components using

a pick and place mechanism.

25  60. The method as in claim 59, wherein the pick and place mechanism comprises a
plurality of pick up tips that are displaceable to thereby one of facilitate and
effectuate gang component transfer between the component carriers and one of

the input packaging medium and the output packaging medium.

30 6. The method as in claim 60, wherein the plurality of pick up tips has a uniform

pitch configuration.



SYSTEM AND METHOD FOR FLEXIBLE HIGH SPEED TRANSFER OF SEMICONDUCTOR
COMPONENTS Abstract 5A system for transferring 33 miconductor components comprises a rotary turret
structure, a first carrier, a second carrier and a gang pick and place mechanism. The turret comprises a
central shaft and a number of pickup heads rotatable about the shaft. The pickup heads are rotatably
displaced to transfer semiconductor components between processing modules to processes the
components. The semiconductor components are 10 transferred in series from the pickup heads to the

first carrier 8P the SecaRet sy I HdAgang pidhsisinptack HetifabitinardnsgeradEirRmtiitor

components colleciiyglfioabigfiest andreerRd 6AIMEES PO RRekagingonBdisedO ot dbiwp-down
movement of the turret heads between processing stations, dual carriers which operate in cyclical motion

with each other for SRARRPBFRL,BSEEL MBEFRAR (S BI by O el VaneROR Podisarh fhdhg B8 hang pick

and plase mechanignal R gD ENRUNPRACALS HRUbIRM MY catieiRintpiRIPUEHAIANIBANaNCes

system UPH. FIG. 1 20 ] ] )
as compared to the plurality of pick up tips.



