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1 SYSTEM AND METHOD FOR FLEXIBLE HIGH SPEED TRANSFER OF
SEMICONDUCTOR COMPONENTS field of Invention 5 The present
invention relates generally to a system and method for handling a
semiconductor component. More specifically, the present invention relates to

a systgmVRANDeUET o tias R ISR MHEENANEPT SPRRDTERIANSHFERDF
different packaging media. 10 Background of Invention Semiconductor

components, for exﬁ%‘%%@ Q& @%E%ﬁ integrated circuit

(IC) chips, are typically packaged or stored in suitable packaging media (also
known as transport media or transfer media) during their transport between
FIglHEIRVbO8ssing stations within a manufacturing plant, as well as during

THlstHessan iﬁfﬁ@:ﬁtﬁbﬁirr&ﬁltl@sabrgefri@m%?- élaa@klagbf@ﬂﬂai@a f_ﬁétﬁam(;?@lnmaﬁdlﬁng a
Co_mponents can genera e classitie as 1oose paC aglr] media an
SelTHRABEHE R OGS MR SPEGILGRNadbS REESCH AP TG felies feaginistem

ansemienbg uRIotePRTRORENSSHIcHHdactort esmpaidinitediiged i RiFteréraypackaging
TESEC trays, multi-channel metal magazines and tubes. An example of an

M&¥thobilizing 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.

BWWM OPYEHBnductor components between different packaging

Semestiadaciomicatty ensigrifiantydinpee cesaismmagand veetiiveigr asrssnraehted
.is generally not 25 manually performed for technical and/or efficiency reason

ci SRS o G, P b B G B B B, (150

krieadlsas Acgsitingiyedboticiansfgtomediy dystgmadior eanptetringween different
semiconductor components hetween p?Ckfgé?"%%rﬂ%ﬁ have been dew%eedr their

P LR 2 T TRR YRS A T ' gfpution a
maaufacturdLrRiokaginy pastiia féakbeivattnniactdryeopsaungsivagyye i Br ddscRassified

continuous need to increa ethe%gﬁ.s eed and throughput of existing systems,.
asel0qse magsg}ﬁ?ﬁ'gr%\gi & Hfasca\(agmg mAdia. loose paagag}ﬁg 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.

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
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
speed and throughput of existing systems for transferring semiconductor components

between the different packaging media.
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between the different packaging media. 2 Inspection and testing (collectively
referred to as processing) of semiconductor components are routinely
performed during the overall semicond%ctor component fabrication process.
There are several conventional systems and methods for processing 5 or
performing the inspection and testing of semiconductor components.
However, the increasing demand for high-throughput manufacture of hi

h
INGRESAIINs ettt ofseitiRgor (RIS GOt GRS i a%or?é%‘i?éﬁ'&ﬂ?gl?ﬁné?gaégﬂﬁjucmr

coffpomEReRISOFdNERERLIQR ADEhestingrikice tRs06QERINISEYEBARRIABE component
methods capable of inspecting and testing semiconductor components with

faRHFAlRL a0 HRICREPA A 6PN AP RS AR G RO % QU RIQ GE7SING

oropBerReIB G eNRIGAESHItoN GAM BRI fresmhibendUQBEIIRDESHEMEIONYer, the
) E‘ack&%ier:g media for the onward transport of semiconductor components.
INEIGRREEE

RS i MY PO ShaBUTartHh dlu g Bl RESAFaeRbctor
coP@iBReie RésMR T acibriBeh bagimgBLItREcIRIAY fogiR@mant Tecthdpsdastesandsting
_more accurate 15 pick a d&lﬁlé:c? mechT‘?nis s. During the fabrication of g
(- 8e RIS EHNG o?yéé‘?{ﬁéo foethrs hanaBlta ﬂBFW%&ﬁBHtE‘*%’BQtW&'&W uctor
colfrsiatred i tisnspentesebebmaardifierent processing stations or
processing systems. As previously mentioned, the semiconductor

_ el o . :
RS ARGl SR BRI rom e
pretatising. Seteicondictpactagipgnvaticbiinghatanivarddtintspbié ¢frseassimguctor

co?jéﬂ@hfé W@é@@%ﬁ%&%ﬁh&?ﬁ%@rg’ Sé’&‘%&%&%%t”@f‘&énﬁ%%uctor

INg process € processing sy ese semiconductor
cogapnpeienas st sons dgs cesiytediose thineasitgnerocts erjes poe masgdccurate

pil:ﬁ?&‘?&eé%oﬁé%ﬁgﬁﬂs‘?ﬁs@mkagmg 25 media. The semiconductor components

remov e processing system can be referred to as output
semiconductor components. The packaging media for input semiconductor

D LR O
typisallgritianiespdtomt sospordee Hsiepen isfrseningraerssingiaigtions or processing
systems. As previously mentioned, the semiconductor components are typically packaged
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
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
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.
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semiconductor components provide limited options as to packaging or
transport media for packaging the output semiconductor components
offloaded from the systems. 3 AdditiorBfally, most conventional systems and
methods for processing semiconductor components have an undesirably

AdigniierhApeeroanN daRrMiRATOS SR OReP SINGHIISFBHGRAEREIAG semiconductor
components. A need exists for systems and methods that overcome the

COgIBPORTLH tIEHEd AMmHARRHL Bl c SR iR Ly RMdnReCE gy fRG {jie processing of
sefrfabRglBteNtoAfphiR ML SAhiveatior flatgdemssysiemeaidametbas dome the

transferring semiconductor components. The system and the method
ARSI A S I LRRS AECORYRRUBRAL YRS ntion seek to address at least

one of the issues or problems highlighted in the 10 background. In
accordance with a first aspect of the embodiments of the present invention,
SURURAY disclosed a first exemplary system for transferring semiconductor

ErapoupeRaRiafthe fiskexanelansysamntieanysringaadcarieihot reseiMngfaring
lurality of semiconductqr 15 components in series. The carrier comprises o

se 5 CRBERER S e BT 0B ER LM BN P PR the

preeesiving s gbékadhddity af RasticondiiaierissadpepesiitenidrighEidad in the
rther comprises a gang pick and place mechanism. The gang pick and

f
baﬁ 84%chanism is operable for collectively receiving the plurality of
semiconductor components from the carrier and subsequently collectively

transferring the 20 plurality of semiconductor components received therehy to .
I ARG b AERRETHE rARE. SPBLB AT R fIaat ik et
disolassipaifivantieniphse systysidor tarseghipytddanidsroeictoe woaipgdRd)s, lthe first

accﬁance with a second aspect of the embadiments fté]rﬁ prefent .
SXERIRIEENSYREM i£0P8 40 e (e S @8%161%9995@ Yo Pl SRy ctor
copaoiemnslirctsyrieampianeaise thengaies chxephpiaiyy systeceivermfosasdathereon,

tl}!}l‘l’e{ ﬁt%ruciure .The_turret structure comﬁ)]rises a flttéralit?/ ofgéi/ckfp heads éor ¢
el 2t Ml AR Oh RIS MR aIRY BOSIAND A0 BEAHYIRIY 18F rS{QtsRguctor
cothpplagesnant foysean Stathiagoongp e plgemifypicksemiptatduntehanism. The gang
pick and place mechanism is operable for collectively receiving the plurality of
semiconductor components from the carrier and subsequently collectively transferring the
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
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
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
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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 4 significant increase in system throughput

suﬁhiﬁbb)at'ﬁé@é@éﬂhewﬂ@é}ﬁimﬁmgh@ﬁ BOPS) SR SWvaapembyiaidpickdR fRAdSet or

that is circumferentially carried or mounted on the turret structure is

assRIARbLRIARISFUBa S A A I S SHticATIERRBURIIM GRIESH Q6 ARUTidoPYetiRdpITet

stiatieniotoheifureet rstaxbhaliselhdeseriba Iyt anamsdneEaliredl of vertical
other t}/pe of 5 high speed motors, or another means), which further reduces

MeYeI Afntee dHET RN R BRE OTIRY YRketh F0RRENERS neds A Qdhesitype of

h.gnréﬁé@df%éﬁﬁelvmgaﬂ&mwmbéwgf WRICIoAHGt O 60tap By S ilFRMHE control
lurah%@ |ckup heads in series, and a %Iaggé pick and place mechanism

CORBIEXAY T8 ST L R SRS b I G EABRS P BRGNS bl of

sefirdndtRlity ebraporeaRdrPtROpIPRIGNTT iﬁmmeraasrmrgerme gang guﬁb pick
la emech nism is further operable for col ctiv I‘gtran ferrln%

nd 10
AN REGed b f*gﬁﬂl‘o’f SRS A ARG RIBER B SRheRg APsrRPI 105G

re@fok&gmg ghediny of @mh dﬁmmombmdmredw@gﬁﬁﬂttﬁé lmrmbwdmngsmék and
the present invention, there i ex ary system
DI A A LA OB B SR PO UADAGET B 5 CRCE BRI o
sewidbneapertosngreRmt werbktveen@dinsleekalinpeasiten of transferring of
components from turret head to the carrier) and a second position (position
of transferring components from the carrier to a gang pick and place
|nme¢zh’da|imm)mwmlehiadfiasp@@trrjerths ermsbdirgenenuiaheniedeamitbentivretthere is
d'?i r@d at the |rst osition, the.second carrier delivers its cczé onentsbI
6'HR §.8%%m Sﬁ%@cﬁ%’ﬂ%‘i'ﬁ? OSSP HO SAIGI s PG fnovable

inoccgtpuéatramoﬁﬁerwuhhregnwotterehdlehm thetweeord ﬂamn@bsmome@dgwm of
sitioned bel Wthe first g;ﬁ hen the first carrlerl fille

an
trg \%ré ﬁaogaww STEQM S ALOLIRAS %EF?H L 8’1’#805'“0”
ofseqryfieh Gagrmpunesssfpoto the mmn@mgmmmdMawmeChamﬁm) While
ords, the second carrier is watl gf(’lf he first arr| @move g i

a ﬁléio%(ﬁrl%éﬁ Bﬁ?e'vmghc%‘%\“%‘%ﬁ Se rb%s‘h' f HLshpsition,
théirsdooad iedmsves mwaytéronnnbmpmsmamrmgahg:but@b&m@ckm@edam% at the
secor%ponents the seconpl rler |N:[no ved ug and is r?%dy to re%ﬁ:' ive

position’ near an ou p ray er such Componen Ivery, the second carrier

moves down and is positioned below the first carrier. When the first carrier is filled, it

I ectively

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
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.
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components from the pickup heads. Significant increase in system

throughput (UPH) is achieved by this cyclical movement of the two carriers.
5 Brief Description of the Drawings The following description of the present
invention is provided with reference to the drawings, in which: 5 FIG. lis a

BSeheERifaer semoDaaAKgsPlary system for flexible high speed transfer
of semiconductor components provided by an embodiment of the present

ThavIRIANE | BESSIHRUAR Lh SR RIETROGHAYRIAISR IRiRE Y St i elare RS iR ghe

draviakielity whiglekup 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

FlitustiaingrRimatemalanenas tararmpires \stastioieriewibie | gy sieed transfer of
canfigured for flexible high speed transfer of semiconductor components

SeRHSORRMUEISY SHTBRISER R SR HUBREGHIMETERGINS RIS HEIgHERtion.

representation of the working of the two carriers and the gang pick and place
mechanism. FIG. 4 {s an isomefric view of a ?{gﬁfiCk and place mechanis

a A
F'%r%éﬁ%?e?ﬁ*ﬁ%[“%é Hﬁ%BH%EW‘EB%BHé Sy B%thga?r Mty f RIGkup
hellgwehatiglitestratingtsig provearRx@RITVIAeh od darflexibia fiiareafeedyclical

transfer of semiconductor componepts as proyided by an embodiment of the
VECER N DY DO HORRIb S e TOARY  GF SLDR S tor
components typically involves multiple processing steps, for example visual

I R AEh PR RSl ST A BB AEEIB A RUHENE g uctre

witleimarsgstem3ébafigemnswb raetles ittty ghpseddnaniiee uf Rpui cfrsrRanmatutietaents
cond)é)é) ent fabrication has, resulted.in a need for processing systems that
PryAced AR S POLRELh AT L SRHBror

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

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.

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
an enhanced quality, speed and throughput of semiconductor component fabrication has
resulted in a need for processing systems that are capable of processing semiconductor
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6 components at higher speeds and accuracy. The semiconductor
components are offloaded from such %rocessing systems onto an output
packaging media, which is also knownas transport media or transfer media.
Semiconductor components are packaged within, or placed on, the

cOPRSIROIBGMAESHAr SHERS RN SPAIFRGIVTPRRATICH RRIBGD SYSHRTORDtSEpéi oo &led
as well as during distribution upon completion of fabrication. Growin

rBmsetiBEPCRTING SSHRIES MR/t ﬂﬂﬂ%r@ﬁﬁ@mgdﬁeﬁiﬁwé%‘é%ﬁlﬁ'%ﬂmm as

trdAsPORV IREdTY TP RETSTYItR MR S RIEORE RSO0 RYRIGRIALS WU R REka®IRGthin, or
media for semiconductor components post processing. Embodiments of the

Plared Ont IMGAGKAIIB RS dyEnRa TaRePATERFONGRT PLaTHeSehey SieMas.of skeions,
asatdneabonaddentibatddasyes ddhipRitivaroPaesicAtIe VEYAVIE S Bitpethfon in the

descriﬁtion of exemplarsy embodiments of the_ present invention is limited

SeUERHALN 1 NI USIH AR e RUEAUPY Y HERRRTHYT JanRiQyidR Gisomers with
mERNPADBASES. th WikinmNeyehbeJaokE Rig enkhla ddpeksairehdletbictmpareitapost

this does not preclude the etgresent invention from other applications whereo(JjSfor

PrRSRESe eI AR Bt DE1dREST o HY SAH AL RERY Lib STER&Gr T

adaressng dnuestionesifaheashoperiatantibdigodonal or performance
characteristics are required. An exemplary system 10 for transferring

semiconductor components as shown in FIG. 1 is provided according to a

Fdirpluepobeyd onené vty dreiaeing inhe fésori giish exte sxelaplaOcsibbelimatts of the
comprises a turret structure (turret) or rotary structure 12, a first carrier 14, a .
DrEHUATEETIED 16 AT B RO IR oo i, T PG )l ring
setricsienstoervamuhieatsr Kanil denigfronumdisaiioeyiog spensmy skilled in the art
ackaging media 20 (also known as an input packaging media) t9.a second
g BoeRaOtn B Haes R A Ea BUETIRR K albe ahigaTons here
fupaaiaginlg pradipled herpadkaginnongdiaeOsa2id garealbodiedeferfd tieapresent
transport r%edia or trans e][m dia. Semi%onductor coméﬁé){n%nts are

H ;

e A R iR n' BICHRELQIRE TRETRIER SOME IRHES AP e

transport betwe_en processing systems or s_tatiorys v_vithi_n a semiconductor
ASSRBRER: SBeatan It SSvel S5 MERRSSHIARY: Hown in FiG. 1
is provided according to a first embodiment of the present invention. The exemplary
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
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

completion of fabrication.
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7 The system 10 also facilitates processing of the semiconductor
components during the transfer of the_semiconductor components from the
first packaging media 20 to the second packaging media 22. Examples of
semiconductor components transferred by the system 10 include, but are not

THETH{RELER, IBLANEORBURREIVRHGESssHRSANHd iaarsRbu & dTesH iR A9iBErhG &he
first packaging media 20 is, for examPIe a trat% carrier or a metal magazine.

trapger s iR SaTUROP BB AR o ARMROAFE i <FIB i aFHish RAGK ARG oS <5h (or the
setbiae e JIAg Haging Tpediarp e endsancariteebcbepayisirsdasitRed by the

semiconductor components 10 packaged in the first packaging . media 20 are
sysigga L niydeatet Be et ieHed f%ﬁ?ﬁﬂc?ﬁéﬁﬁgéwﬁéfﬁﬁ’rﬁé%ﬁaaﬁé {9tgggated

cigysterne)léhipyeferably, the system 10 comprises a loading station or loading
module 24. The loading station 24 is shaped and dimensioned for receiving
the first packaging media 20. Preferably, the semiconductor components are

Tﬂﬁaﬁgﬂ chkég"Iﬁ@?W%d iﬁr;m tbﬁlefﬁrSémqmog md%@eéﬂ?iiéﬂ & meustRydARL The
the logding 15 station 24. The system 10 additionally comprises means _
SeRERNNGILS S PRBBRE iR TSRS AHG B8 iR KAdean by I the. first
paBRrAYiERNGUEIQ rlzoqmmrtea;ﬁq;fm@m ﬂ@tﬁéﬁﬁ@hd}?ﬁ.ﬂgh@@&éﬁ@ﬁld@&i@ﬁmmms
10. For.example, pick and place mechanisms of varyin signs nown 20
PR 112y RO o L e e AR B e the
firsopadkey firgimeaik2gina o egieaD 10. the faystiemtas sidteferabbortipgises a loading
semiconductor components_are trapsferred from the first packaging media
SR LIS 7y SP S SEEIR DT L el rERREh SH EATBESRg for
recsinirey dieTfchpaiskeayiny oandie for exefapalsly attapseativendasembbipoadmedt are
drive assembly. Prefergbly,. the conveyor mechgpism 11 transpoyts the .
O8gRoE TRTEIEH LB B L oA TR 0 D o felthatzelpaging
stavlone2gpecifically, 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
Trareydteplateddoytidrealip voeyeriserectranssappdritosestbe destiongsiskafonfad iating

the oI o R o SR S P oSt R e SO PARRAS e P 20
to the system 10. For example, pick and place mechanisms of varying designs as known
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.

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
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
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8 the conveyor mechanism 11 can be determined and adjusted as required.
For example, operation of the conveygr 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

theERmale wiewnihistiatinganbexrieptaRSRAIdRIGHANENBRRRME #B AkHigile,

structure 12 and other elements of a system 10 configured for flexible high
ORSHRIIN P4 G SOBY RN BE AR LbFAI0PRPREVWHE\REREM SN embodiment of

the invention. The turret 12 is alternatively referred to as a rotatory
semiconductor component h_andlin%emechanism. The turret 12 comprises a

FIfp figedf RtnaaRtis WHSTRYomRlolaeBrtiEh LOEHER % tHELektraFeainarir an

ensissiiepnadt Eefaradlyisielings &iTstas nematypsihématicanewiqaustrating an
z-axjs) about which the rotatable portion is rotatable. The rotatable structure

exegnfas 0y ial At ogF R MERHE (i ieh R YriWSsT 2B i elsmsareef a
sydtesm nLonberfajusiek yorhiiads [26HRHospexamplesfac bfesimadishduetddioemponents

twenty- four and thirty-six. The numbher of pickup heads 26 may be varied as
ORI BB, LTS IR b 5 A P2 AL eS8 e o as
a spatEly Rfacgeiidioa doregetent ined oanfioetedinemP referaihat the psHsphses a

heads 26 :s&]eg%patially arranged around tf?e central shaft. In dithon, the

fitsieR Rl et 8t SPAARE ) UHRREPUP'SE b fnimletidfitaRe s&THhshatt
preresbiihesfiRntatitnsofoheriaiataligist(gefyre oemesios akeis)tapdinsiith the
co%ﬁspondinqlg/ rest%ﬁein rotational displacement of the pickup heads 26
ro B IRRIYRL 3 KD G veral embodiments, each pickup head 26 is
positioned or disposed at a radius or radial distance r from the first axis. 25

TR U1 P LA SR, A B BCHER) R A gouplec
théveas)STRG, ralpehértbe fickiugieadsiEs ot iexarafésabiyvessnnied indlveiogrixehty-
P A R R IR SR e oo,
belhmaets BGoakntit sheyfitat axisedongeagokdptéradseotrarelsptipthfilercmyedein a
or B i P ARB e SNaL G P SR IR RerALeLBrole QLY arranged
around the central shaft. In addition, the pickup heads 26 are preferably spaced at
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.

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

profile or travel path. It will be appreciated that the predetermined travel profile of the
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pickup heads 26 about the first axis can be altered as required using
techniques known to a person skilled in the art. Each pickup head 26 carries
or receives one semiconductor componhent from the 5 conveyor system or
mechanism 11 at an uptake position (alternatively known as a first position).

pitRPRENIda0HIR BRMALRANILCAN BRMIREIEE S AR HRNSSRIFAEIMRRIS KA to

the conveyor system to the pickup heads 26 of the turret 12 at the uptake

a prRsiorileditkH]s Aad 26 includes a component holding or retaining
mechanism. Preferably, the 10 pickup heads 26 employ vacuum suction for
picking up the co&n§)onents from the conveyor and also for securely holding

Eqfie BYHIONEIE drifg tHRE rMbtiGeYEheRiabGGARIUCOT Gafnpenent from the

coADEIBIaREERY ¢t RRISRMRRPIdiRahSkitdRethe Mo fil &l tBERREKE KNRANESO4 first
mechanisms may be employed for picking up the semiconductor components

PORBIAthd L SRS PR RS ERN SO A F SEPORRY S S HAIRIGHE o pertes from

theebvepentysleaietand pidkiinadhe Teatianathsplazementpigkepbsivng the
predetermined travel profile. The rotational displacement of the pickup heads

26 displaces them along a circumferential path defined by the turret 12 from
A thiekuiptakednzss e de s clitipade masiliging alteend e nrernumisas dPeefepalsly, the

_position). Th iconduct ts 20 attached to the pickup head
PR AR A EATRH R e T IS S A0 BB EP e e
cmgmm fge@dﬁnﬂéeatﬁw Hrtﬂlclnff@oa;é I@Oﬁigi?ﬁelﬁ@ dﬁrthlgrthl@ta'tbﬁ/drbetom thigary

Ic ea 6 are, additionally configur on-the-fly z-axis .
ot 0T o CETe 00 At HECHAD, R HF PO b Gl Altstive
m@dmubrliZﬁ%tfhﬁrIﬂBﬂﬁ?ziaylbeom;ﬂmbdd’i?nemtk?wi\dﬁrﬂmd@mcthwmf &6razumipenents

vertjca isplaced during its rotational translation around the first or primar
o A PR e e N S s LT
dwingetbendatjoazlsitssihcandne tdeféoé dlonghie feeebtertindiet piekdupr dftiad 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
Trsgructiatenadrrylingdb@mmttiple phekupidieadsn2édear2de displiastly digplaceidng a

.along or parallel to the first axis (i.e., in,z-axis djrections) to provide the

e B2 P AR ol Flotr A ARG Q04D Qi an offload
postiopl€altyrrsitivelijidensyaieas a second position). The semiconductor components
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
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
rotatable structure) carrying the multiple pickup heads 26 can be vertically displaced
along or parallel to the first axis (i.e., in +/- z-axis directions) to provide the on-the-fly
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control overhead, increases system output, and improves system reliability.
The system 10 further comprises a number of processing stations or modules
(e.g., in a 5 manner shown in FIG. 2B)'that are operable for processing the
semiconductor components handled or transferred by the system 10. More

uSBERIGEItK U BREPERSEHRD \iRed IesiadidateypranessingXithesimplifies system
semiconductor. components when the semiconductor components are being

CORTEPN QUEH RS IEE B RE 15 BB RIBAUo ARH AR YBSRS GldaHE fion. The
processing modules include, but are not limited to, visual inspection 10
modules such as image capture devices and functional testing modules such

ThessYRlemidS) TR ATBRITES ATIENDRS USRIREERBILIALIGNS A 1RgUiEM(§9- In

maigeetshinedrsRi@ ephfignsation. bheresiperificplycdfgngroeessisgiconductor
modules are arranged in eﬁredetermined spatial configuration about the first
6‘@(??; u

CORONGNEL AR A PRLPY She-Rustemaitl- Morrgthetibiiaipimipe processing
mEtaReSRititie Pudresshiy e tltesedissnhadieshmseferabhtretAdsemiconductor

rocessing modules are spatially copfigured for enhancing the
O U 8 B o e Rk P P S Al o Toac
pcsrfwdiﬂl cr?gefigl;d@mm@fﬁﬁwmgﬁﬂam, nmgldtdeas iﬁ?]ﬂetﬁ'ﬁlf@madg?ﬁémfﬁﬁ%@tion
the number of processing modules useable with the syste or .
S SCUIRR i U G B o TS0 SR et e g lectrical
tefiogesrioglesodiiespisesbsiitn ihediNsiearcl Qummydee hlterepredeteamine spatial
person skillgg in the ayt Wil" understand. that trae sgstem 10 enables multiple . q
COB?&&H% QR R B AL R o PR 958 S RRLBIGS Gt IS Rb A R SRR TREmine

spthial somicpnaistosampanéinis axes heingrendirafoofransiemwet 1, ke spatial
system 10 to thereslt?/ enhance ac}

| t f ,
CopUNRL: 8F (E SO R RE SRt e e erably. the
pra€esiing tenoetikisuaterephilddcanbidigiaddofoptatalalycimgvehersphife-iesfiviskey and

heads 26 fiom one processi ation tQ anogther in a synchronjzed or
TR RN E LR TR A T RE e T e R
pretetisingonaodekispioakssindgnethtion inG@0asifgrned tounsbartwfebriowdssingy modules
is a rotational or circumfe eqtial increment of the turret

Sgaﬂeral r?t uerret ind% atio | !
UG A T HEID SR AR P 169 Bl s NG R A LOh SPRRIT S distance
between processing stations. Adjacent pickup heads 26 carried by the turret

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

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
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
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structure 12 successively arrive at any given processing station by way of the
turret structure's rotational indexing. The linear or curvilinear distance (e.g.,
turret rotation arc length) that the pic heads 26 travel per turret index can
be a configurable or 5 programmable parameter, based upon embodiment

distefRESARRERS [ cHeNRY SREMISYREjRERIQHERSH BRI QBSIARGES by the turret
consideration. The turret structure 12 is configured t?ﬁ%ovide on-the-f|

y
SUMGUEWH S HERETRYRISE IHEY itk APV S REOLSTHRGFAUIR . ot Blfeturret

StRKAGRSS RGBT igerNREhamhRRe R rammliRe P orsfiist (@G 6 E: $68IRTh arc
1 and a second processing station P2 illustrated in FIG. 2A, the turret

R eihal 19 CARAPIEBLS A ENERPR O SR BHEN S o & GEgUfeble o

proesivadle. garaieneraReeo NP exismisbai Meacderipasaial 40 sheiséexis) dn type
an up-down manner, and can additionally vertically displace a pickup head

Of RGN PAHE P IR 6P Pnanner. 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 orarfltogres es. In association w!igﬁwe on-the-fly up-down

T RS S FHER dfn 5 £00 BHHERC {0 B HISE PR NEs NSRBI, glRiep! of the

pigi g & & diae immnastadidroat whichibe pickuptiesd 6dfother.  For
>§osi’ior§{d. }'_his on-the-fly up-down movementé)f the EiCkuan) heads
e f tﬁ/ i S |

2 :
13hRtfic IEREBSES R8s TGLIRBOE RETRREY ﬁ%‘?ﬂtﬁ’@d‘iﬁh‘éﬁ?&?d n
FleachwicheipurradZGeaira set @irpitispladeeadsick@pnibadescopdsitisnadled ®Lain a

R e R T R
u;ﬁeoﬁmdaay\r?d%rtgr?miedd mggrgyu&]@mmwmpm; a;]@ictuq;ihsaﬁzaépezlgoned at
t IS contigured 10r Z-axiIs adJS cement, such that picku eads
P AT BORARY RARTEE v LTSRS 2062 B G ACEIP b, 37 Of
eatitatretrinciex ethal BxnAtaifly. at her teriati stingtoceut2araiogretsete br dxsociation
R e e R
a dovige-fty andioemembed pickeyideefrdm26 Blasiooha euhiehtives npékugr heddi 2 is
S T e
inaltasosithety tenplothmagimaisplacement

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
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
complexity and increases machine operating speed and system throughput (UPH).
Particular embodiments can additionally or alternatively employ z-axis displacement
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12 mechanisms such as cam-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 top or uppermost pickup head position and a bottom

mECHANIEAS RIGIY R AR RIPRIER MiAIRAMMETNTRIredth FaNRE Ap-BiRkHDickup
heads 26 can include or be coupled to one or more intermediate limit sensors

headiRgHiPad to detect pickup head position(s) between the top and bottom
pickup head positions. Particular limit sensor signals can indicate or facilitate
the determination of 10 whether the pasition of a pickup_head 26 (a

I IEECHS FOK SRR AB SRIOES SIS AGHP KIS O fEIe AU s pire-based

manHor 4bJesadisiipgie fiedeietonngarete dsansROhSRPALRLIgNHHARAgsickup head
condition between a distal portjon or tip of the pickup head 26 and a
POSHRR 2043 RALABHCleIOHIES) TEKLR DAL PO BT MR S D6 R Rl samy or al

pi@ll@@rﬁd}atlﬁlﬁ ztﬁaé_wnirﬂﬂé@tj@w@_r %’ég@ﬁﬁ%@tﬁm t@aesséonﬁ@%ﬂwﬂamibugaﬂ@emﬁt 2@nsors
C sa continue). Certain embodiments additionally include sensors
CORBIAEH 20 (Pt SR o B Ue R Geale oF (R PrckUp head
pas?im@p@aﬁtiﬂglm éjﬁqtoger:s@resr@maw U@n&m&&easimimiqn@.dﬁmzﬁm@? of
of component or Vvice placement at, on, or in a station (e.g., an electrica
W POSHIO0 B A LB St TETBrah, SO A Elds ampogent
piﬁkﬂ?&bﬁ@@fte@se%@@i@lﬂm a;aﬂer@)jsSmﬁiig@rseﬁremgmﬁrI\wwl@mm@ (?]h%epr?ration
.surface of a.placement plane associated with a particular station. When the .
disfangs SRR B HeeRR A IS RLAHOMG IRRL A R BACKUR heeyS Andha rocessing
statmtiqalgdjstﬁrmﬁcareoﬁmﬂammkm' G Qk? hlad§ \ﬁ&i@hlygﬂé‘arﬁw/%wstagﬂon, and the
ositioning process helps minimize overhe mpared tp the device movying .
i b e R T i e T
enbokiinpdresdsoifonal Brénal odle depisolis partfigl can tb eletgpogickupniadaé positions or
end, for. instance, on a or thickness of a

. d N .
rof e bR o O TUTELAAE B, Bl QI AL R CFE TR o gptons.

rotationa_ll_motion qf the turret 12 includes a series o_f short movements that
T LR L R S g e
tedistatt@npravesaingspiedimssation) preferably includes two stages. In a first stage, a
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
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
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
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13 generally be determined by the throughput of a slowest processing
station. For instance, in the event thai test station requires approximately 5
seconds to test a device, and an inspettion station requires approximately
15 seconds to inspect a device, the turret's wait or delay time between

geREPSRP PBGGEHARSIEY B aRRT@IMAENalNRREe MScASs Ry IQHSIM. For instance,
embodiments, the turret wait or delay time is a configurable or programmable

in SBe-AMent that RdStiotialion JEHUFES BRIX NAEDASSERMIS 1S HstedHfyieqand an
in§RIteoNBRtIoA VHQH ey dher kRt yats it eot anspast/ @ divechiGkE pupREESVait

26 to stabilize such that components can be reliably or precisely picked up .

Or e T BEf P B I RS S S HBRT M b P i AR X BT ¥ s SE UM B dhy3EQus
endshiimenvb alQDrRhaTaRterigtiey Ghibesty daifagsanblr blodfarganelah@ameter.

settle time can be programmably specified, and an appropriate settle time
can be determined in view of embodiment details, a component type under

Tr@nﬁiﬁlf@mtbm nldﬁﬁ@bﬁmqmﬁpgéf@éi%blw%oﬂﬁte@ﬁﬁﬁ@é Higdtevdigig opdaFdaTor the
15 Referring also now to FIGs. 3 and 4, the_semiconductor component is
g A AT TR B SRR A28 B AP B 09 Bt can
belﬂelibﬁlgtﬁﬂ?]oﬁéfﬂrsé@/ pnﬁdé@mp'%grﬂt:'@vipmbdgmm @U.Ehm?/aiewehfe of inertia
comprises the first carrier 14 and the second carrier 16 (each of the first
A et R ST U S
gereseptacialictnnb cfihe fisgearinibly snrditiwi sesond apprgiribe26slruiies can
(i.e., maves or is displaced) hetween a first position where it receives . :
e L B QO T e COMBRT P BBl opsideion
privrwireintloperaiaiviesisgmiedistudtdrapdrapongstihgre 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
Réfeerinyetldd nihe athetGardendd deliverseatioopdoetols ctoribenganis piéHandd or

lace mechanism. 18 and retugns to a waiting ar ready position just below the
S T N REP e HoR R R b oA Aot Tpeiifoac
pddidosaepkdiretivingntionick sHeosystbe tLoredhrisdsiihef Gsngmrientss trid the

carrier 14 30 moves t liyery or tyjng positiop for.deliyering o
S LGB U 11 R i AN B RRECHL GRS Torag ks o
shthttteavaadsct bma vesepiaely) tEaohadfn@efirst carrier 14 and the second carrier 16
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.

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
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
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14 ready carrier 16 is lifted up or shifted into the receiving position, and can
begin receiving the next set of compopents 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

redid§t Qe 168sORfidaUbSOPeMTTES v ENeceRTHORINR S, HRIMLARS BT WBceiving

heads 26. This cyclical movement of the two carriers 14, 16 ensures that the

thengefiist A eRIGABRTIS BRIERigICRReAdH 2R, AR S8l $HOghR RAMROTRRYS to
thehgaRg pRe eRIFiRIcA GrepRiAkeIN Sy HIClJT@tipidaeturaien theshik ep@siitnmoved

(positign of transfer of the semiconductor components from the pickup heads

to 75 WHIBBAE kEAHN ASSHIhEISLAREW e 1By AR oLh O J5REFYIBYitien (pBERTNtS

frérthttaapiek@l HadkorspTARNS§INean the/bvemastigls téb déierteigan@migtes that
and &ace mechanism 1%5. This is illustrated in FIGs. 3 and 4. Preferably, the

the, S G SURHIORUTI(E PR YR AR e e MBI second carrier 16) 15
enhances the speed of transfer of the semiconductor components from the
ickup heads_ 26 to the gang pick and place mechanjsm 18. |n the event )
THEHE, Gtk A R SEeBR0 AAT REr SRRERE WAL BH DB
pdé&i?}ﬁ@@iﬁb@?ftﬁr@ﬁ@ﬁtﬁer_‘rﬁcém(ﬁj_c%r ﬁbmbrﬁ?@tr@dumf m;kd:hmae@tjs 26
the system 10 as require increasing the speed of transfer of the
of iR TRy BB GG i T8 W RBEPRE RIS B SRR pRERSERIcPT the
codthpress freahaieiswo B fraach of 1beditst gankeridikd aadoihe:saccnmicarrie). Ihis

._may be ouJ d tg a mover or a moving mechanism for displacing the first
1S ﬁl‘ﬂgfé?ti 'QHE %?egﬁgg; d 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 a
PrERR

LS LM SANEIA ] actD USRI 1 3BOAS RS FATISLE)
enfiaeeshtio Bpedtr sif qednisferl éfahd sbmisendoct@acurpbbertsipsisethe piukupéeads
2 TG, e R bR T A e el e S L itypases
anfirsknegrmord dexickheespannssedrrivrd Gatenrbervsinigdeas eeiqurte@. d=a8Mob, or

o) BRSSP e AP ERReP RS RIS H Y SPBa of
transfer of the semiconductor components from the pickup heads 26 to the gang pick and
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.

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
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
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pickup heads 26 of the turret 12. The receivers 28 are arranged in a
predetermined 15 configuration on thi carrier 14, 16. Preferably, the
receivers 28 are arranged in a straigh Yow or line across the top surface of
each of the first carrier 14 and the second carrier 16. The pitch between the

coifRRivaTsreensHerefenabliaundormfanglgambecalirias 286 4R0AHFAed in a straight
Additionally, the number of rows and/or columns of receivers 28 can be

FOM GHiHIBE 1 &b SR 06 AR QT {RH SSHERHER KhATSONESEEA fag ier 16.

TiRepRGitydeneactheastandd, 28 Gs pisherddiynesEsaANA RSN GRS MG equired.
such that all rows and columns of receivers 28 can be appropriately

Adaiionallye RN WBRET ST TS ABR(RS SQLHBNSOELRCR NP &Fir<AT: 26 igroglfied or
inavegsHieinecendisaisiovitBiusnaiptypirmlancshia fagiitp ihefo @asseimtief 14,

each consecutive semiconductor component within one of the number of

16, SR 218 CR5 R LIRS R SHIBIY P At S R AP hEP HHBIS, i receivers
2geavingappeshaipesitRasitaraekspddhe tisttearighdddand. the second

carrier 16. More specifically, each of the first carrier 14 and the second
carrier 16 is spatially displaced by a distance equal to the pitch of the

Edeiceiverstist katwaenithedrereipt sicaaniaorsecsittaly gieprcendoi¢iellitate the
caompopent within the one of the number of receivers 28. The s

d of
oG BT RS AR BY B ST ORGHRLD SOMRP RIS ENR QBfidy faegumber of

reciaéf@*ee:tﬂ& t%i%ﬂﬁ@;}ﬂ@;@d@ﬁﬂ e @m%d@ilfaﬂuta@@u Ibyadnlétimo\mebspaﬁndving
of displacement of the first carrier 14 and the second carrier 16 can be
eGSR SOHREHRLP SACRGhr Ao LR, FREHEo A ae o hpQ S RSnb CR Ieh o More

spsetgwadﬁwg&r ﬁ&helcr&bt&ath%rzmmi@ mh@@é@ﬁamﬂamélemﬁhsﬂswﬁaﬂmﬂ tgpﬂﬁ@m by
are subsequently displaced to the second position. The semiconductor .
o Qe e L e B s S S S e e sl utive
setricsieuctor toding @rng widki ankkpdaecomeehamisiver 16 attbi/esc2BdT ho s, of
Pr. bly, th ick .and pl hanism 18 ' ber of 2
PR TR S AT s o D e, T s o CURLEIARI, The

saitf®, Ghe carckelipe@Qsareqairedhgedadditipne dedeposaedt ahspigesaiton of the first

o R e BRLrAP ) o Gt S ation of he piokup s
30 corresponds with the configuration of receivers 28 of each of the first

AS E%)rrrei:(\a/golu%I?n%énﬁo%%ﬁ?r}ﬁec?{rrsi? rc%r6rie|\r/|(1rf aha Ctiff1ig as"e}é’otnhoe gail'%ﬂ%r()fw 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
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
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.
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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. 16 The gang pick and place
mechanism 18 illustrated in FIG. 4 is operable for transferring the
semiconductor components from each of 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 QPG AR B BRaTIEM LbHuatig e B Heidui Epepledor rarisferting

thEsefricaMiudhs eamgdickiandmlasehroeehanisttddiés 1dspeadsond carrier 16

collectively recejving or pickin?%r:{g a predetermined number of

onde e SHEEBRLGHPB TRFRE FSm | 85 G RUHRARKEP HSH G2 2nls ETEERRING tray

cabaEreler al igydigplacamentothodvaanopEkamdplaceyneghrnisn ddh islso be
referab%éparallel to the 10 first axis and[ferpendicular to the direction of

refeLiRg o 3R QL QHIRYL rEaePiRR'S T TRETAYY . JO8iHBRA ke 0 JIACr JBETiGAISM 18 is
disprateabiyr thelpatigdickrapshalaceomesicRMgmubs i padetethim@ number of

movement controller for enabling th gj;%p%lacement of the gang pick and .
Se A0 HEoh SAIRORENE HET IO 47 TSI CEAPHBE AN LA U8 SBSPBA FABHRILS:
Thfh@iiﬁﬂmmnimoﬁ}tﬁﬁr@dhgﬁﬁildgagﬂl?ﬁlag@i}ﬁba’ﬂaﬂiﬁﬁf@&_ smfgkejraa@ rfﬂugﬁlmo the
. e movement of the ang ICK an ace mecnanism., IS Pr ra .
g A A BT ) 1 QUERUR RaravEN Sl W f Estamhactf TG the first
pdSI‘ﬂS@twﬁﬁBEyéd?mﬁlmsi@l‘bﬁerl?(ﬂéfﬁié&iulﬂom@%ﬁﬁg)rrﬁtﬁsdﬁdqgl@é‘deﬁhgbh’amﬁn 1d8 is

pickyp tips 30 of the gang pick an e mechanism 18. The predetermin
COlBR it By B AR AL EE S R o SHSPLASE A AL WP ) Py and
plmermdhmm%mtﬁﬁer@@eggpwthmppﬁtel tﬁfinmctmumb%hofhesmred' dIrMng?raced
. components,.the.gang pick and place mechanism. 18, is _further displac or
RTINS CHE o G R B BB BT KORETS hesgeng
pitkedndyptacsianechahiys displigcemrterdds/ pfaitiabdy paralietdtatienfirst masement

and perpendicular to the direction of travel of the carriers 14, 16 25 from the

comtgi)l Jsition to the second position. More specifically, the pick and place
mechanism 18 is displaced for transferring the semiconductor components

e R o S T A R e
byptheepiokopaipsm3dldffabbitgé@g pick and place mechanism 18. The predetermined
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
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
components from each of the first carrier 14 and the second carrier 16 onto the tray
carrier 32.
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gang transfer or collective transfer of the predetermined number of
semiconductor 30 components from eagh of the first carrier 14 and the
second carrier 16 onto the tray carrier32. 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

The YREAVECHnde PEFamiBYRIRR JRE b aESHeRnLErian BQrh B FtResiFgnsfer of
sefALOAHIGRD ISR QRBIArtAE CitvelRe HrRYIRRIEEr BRlo the ahitity 2f 4he from

gang pick and place mechanism 18 tg collectively transfer the predetermined

the B bt 4R rARSONBLIARS: TEShFEHEN Y AbIKE tPRGORSnFaFEeS21E) HE Fs8aNgy 0"

collesysteandferass aarmibatat ©vtbsihfRekag Mmedih 24 ieethest carrier 14 and
semiconductor components. Accordilpégly, this enﬁﬂbles 10 semiconductor

SCERRAREHERT rABr OO HANAHAIANRAE 1 GHAPHY Jbie ARGy RiGKiand Blace

méshanigRe 08 outpidiRaakeninganseiatie fortheirausionmerabér Wil Beémiconductor
understood@j%éa erson of ordinarg}ékill in the art that tray_carriers 32 of
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rocessor (not shown) that is In sighal communication with at least one o .
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Prefer ,.the programmable controller is progra ed for controlling .
SR A W NG e P P W v s TSR
cofestueaisiey rhdy treused dpdreasyigerh@@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

Prefecgingensgstalas] ohfufiteir camisriskd, theepanmiabdsrianirolincoihe pritgssor

iIck and place mechanjsm 18. 25 An exemplary method 100 for transferring .
Qo e T A
11thdeorasert IntentieceBifigwaltnesf thudiryplenyistells tie theomethadel 06 amd the
provided in FIG, 5. In step 110 of the efthogl 10(% the SemiCOH%LfCtOI’ .
ga&gm%lg eﬁps.d apéq%%dgggﬁ)p%pa dE] od refera ly,” the programmable controller is
programmed for controlling operation of the 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. 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.

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
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
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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 18 cormponents are transferred from the first
packaging media 20 to the conveyor mechanism 11 in step 110. This

coaRiETtSar PrsRMadeldRY fﬁ@ﬁ%ﬁﬁé’tﬂ’@@ﬁ@hﬂ@@ﬁ@‘fﬁmﬁ lkBAVEYEP nfechanism
person skilled in the art, for example, i// utilizing a gang pick and place

ke SHeRnid: 181S (agstef £36 b edialed BY NAEIHSIREATE PHERSPYHER&NOWN to
a PERUA QR et P WW&M&&&J@W@M@&;Wmﬂplgcammﬁusm 18.

turret 12. In step 130, the semiconductor comfonents are transferred in

InsifR sl fdnin é%WdePe&PéfB?ﬁ‘ 1t eI I en BB DK R RIRR eSS 1N

sefie HpiakAdRatiag-Miage spasifieatlréhezsemiconductor components are
individually transferred in series from a 10 portion of the conveyor

mechanism 11 (e.g., a conveyor belt) to consecutive pickup heads 26 of the

IntetEptiBY, Ak p@vievstycnenimnpshershrpitknerbead ﬁﬁs@ﬂ@%pﬁiﬁﬁﬁtﬁe conveyor
channel or ajrwa f|n E)ad:u?erewnhm Vacuum or suction |s lied through
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spmmmmsmeléerﬁqkt@ﬁdeam m@ntm@hﬁmmmamimﬂmmm@@mdﬂm a
heads 26 for |ck|ng up the 15 semlcotg‘g ctor com onents. In

pagt E%SE f%ﬁ%’@%ﬁéé‘ﬂ%%?’@&%%ﬂeﬁt&%’ﬂé’é 12 pRERG UHas&é%pa*asads
26 ofatienaltyttiznsipreddosty teatighed, sachipiieehpadcBssongprisedialelannel or

.(e.g., from initial or first processing. madule to a final oces dule,
a0 R EERATHY  AFCHOIGE S RPN L G Peking
udmls@eem’mmdtor cshgyonpetr ﬁﬁmmﬂ)dm@\mmnﬁédhailmllllaw&ernatlve means or

miconductor component f brlc 5 l%Stl n‘f' % ion processes. h
m‘?ﬁ 50" MNe Pk h8@8 O¥R0 Qs itk %rﬂ%l%ﬁhgntg%t €
sethe@ftlocdmsitndety., 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
Inpsgipon4o, thiscofftoadapasidton. caiamrbaeamemﬂédhe)piakapmaaqs REafton26 are

T e e b e e
injtigdicesfadtasrtioess e chsgldead ﬁrdmrnah@mpmkiagmﬁdcmhetamhere the processing
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
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

concurrent manner, that is, in parallel, by way of the turret’s ongoing rotational
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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 19 displacement that spatially transitions pickup heads 26
from one processing module to another. A significant aspect of the turret

disprReearismMisdesiEalis thensnivhe-Hickipy dram 2aTTryianaastbtassRigkMBdule to

heads 26 when the pickup heads 26 are moved from one processing station
anheiother. This results in a significant decrease in index time of the system

10 and a significant increase in system UPH. The system 10 comprises

processing modules, for example one or. more visual inspection 10 modules

A arldrBHEBE RECbIE RS, P REAMNSMBIR G ofRRIAN tdStiHYF nRBasE M HRedoWn

mévenRACHPeBLipied foheies s iRBdRetse picRNS URRISCOM PRty LGN one
the displacement of the semiconductor components from the uptake rﬁosition

PrRSEFRSAEAP D ARiABAIEh e THE RSEHS Y 3y e i R TIBIORE HEY 19E the

syvRfiedmeantes vigatibyn inseraeé thegsteWPH0. The ability to perform multiple
processing steps on the semiconductor components 15 during their

displacement from the uptake position to the offload position enhances at
Theastene1af mpdsm@@ymmmugfmumémémgm afdfevisual inspection
semiconductor components. In step 150, the semiconductor components are
RGP C5rRR BIETHE D SR oo DR O BB R Hhich re
ealirspesitiored 4o0p psiitessidpthth sefititont veasiciigppesitiotuigresaaplicathera of
redetermined number of semiconductor components (also kpown as a
O S B i SRR e L aP iR Bty Oy A R iton. The
nupibieu priteggs abppotessintindie ds siaabsemiiddnssteguired by aasaf dhene system
wor_?eﬁeteéﬁlined nu%}ber of Iserlniconductor comgoneﬁés is transferred from ¢
ord pitRUPhELAESR 1 SIS IR EERT UL IEFAHAY Sqpponents
duliist casiieditgladdine fir stoposhio npfikefemition thethickffloadasisiZioamnhances at
displaced by a predetermined distance towards the first carrier 14 durin
L T N Gl e T A e
conganhen®6 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
In step 150, the semiconductor components are transferred in series from the pickup

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
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
mechanisms may be employed for transferring semiconductor components from the

pickup heads 26 to the receivers 28 of the first carrier 14.
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30 mechanisms may be employed for transferring semiconductor

components from the pickup heads 2§ to the receivers 28 of the first carrier

14. 20 The first carrier 14 is preferablgospatially displaced between receipt of

each consecutive semiconductor component within one of the number of

receivers 28 of the first carrier 14. More specifically, the first carrier 14 is

preferably spatially displaced by a distance equal 5 to the pitch of the _
The dERIGR s 4 RETRIBDIY: P4LRIBO HSPIRRAREENGRD HERFLRS T8RP SRBRRCUtIve

seWidtRdeRe PERH BRERDRI BT epeive tRelfuaTisicofiistsrigie N8 Hf he @Rt kafkier 14.

the system 10 determines whether the first carrier 14 is filled, that is, whether

Mite sietificaibh 10F dHSLRIBIE"tepihBETAG the SBarY b dicRREGA QYA ISR SAYa

to LEhéorpildhepTriyie orelfen@irthisefiedindeLOfhEQsTtiRies ttansdedtive semiconductor
componenlm ther ceivin%wcarrier (the first carrier 14 in this instance) in

cogppneBb Wi s CEANRANTIDG B8 15Ed¥aiel JriinidshEd el 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 %an f?]e rialccessed and u _hoad d by th
SHES

In RO Ple FARRURILRT Yae WAl CRHdeEdEdRdI et iésiﬁemef
thelisipdacadier Saiftedunithe tiisplacdeasivirgga0gitok ianstenatd miscaamiemes for
that.is simyltane@?es ort_ﬁ;&er%)lly simultaneou§ with the first carrier's .
R e e AP tn B PEHOIG U G BHER M IS &MRCRFD L Jpe receiving
caFeieetiveoriosHiaier(i.8 inttsostamwein eepage 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

If headi 2@ anier adintotthbesespidairiendaded, stiep S0 carnee 1aeidirgispiicer or
14 is Z?S laced, shifted, or transferred to theﬁﬁﬂ? ick anmace 2
b

, 5 .
ShHHER JF9LH e fr e di9st98n oGRS &S SEBehhibortfilcfBpt the first
capaenponents beadtcedsey el fustwridte b 4he cpihgcpusKyaiianstewatdechanitne 18.

first carrier 14 to the, gang pick and place mechanism,18,. more specifically t
ARG BB F07 AL 1 IRACHS G UECHENE- b T SR poi on
inTdep is 16 Hay, thenpeedbterivisielitanebes of gemiatipkintotamoyondtisie first

transfecﬁe simultﬁneousl onéthe raceivers of the fir%(thOc rri(ir 4 to the .
CaSk R SE B R AT SRy ik ARG SSRGS & 'Fn'@t%\s 0. OfeceVIng
position (i.e., the component or device offload position, from which components are
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
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
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
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pickup tips 30 of the gang pick and place mechanism 18 are collectively
displaced 21 towards the first carrier é4 for picking up two or more (e.g., 2, 8,
10, 12, 20, or more) semiconductor ¢ ?’nponents from the first carrier 14.
Each of distance, speed and direction of displacement of the pickup tips 30

toRAFdSeHeoniEe ety 1Refr QUERTGAPIaveooirallre (8d 0ag beoaliered asr more)
required. 5 In association with step 180, the predetermined number of

SeRUAORAHIRICESPRARRIR IR ibefkrarrias HoRat itk tpsRerd AltkdiaRyen
of Aifp RBENMACOMIRCHRINSINIHS 50 i Beeontdea WP uhPpEkdIENRMIR 28ntroller,

which in several embodiments is more specifically the tray carrier 32. The
angl can Be Alieeer A5 fequlbede referred to as a receptacle for the 10

semiconductor components. The pickup tips 30 of the gang pick and place
mechanjsm 18 are displaced towards to the traé/ carrier 32 during the ste

In ASEOCHIO P U RINED AR B QAR BHAREL R T SRANEHELQE comporients is

trdrefisfesraebfrotnet iRoRigk uip$isD ¥ ahéhgaegnsickiakdpthpdasrdnaeikanizantd 8he
to the receivin% %?gckets 34 formed on the surface of the tray carrier 32. The
?i@f&la

Seropgidh g4Rdk ﬂgoFWéatr%&f & '@298Y8r§b5 UPER 5dTIoTE fRecifically

th@;ﬁﬁiﬁtﬁmmesiz_cqn;‘aggr@@ti@_far.ri%re:fsl\/?r@berVatﬁts_?métﬁhf@:]réhe_t@eﬁ@i?/irr]a:m@&@_tsdié&he
of the fray carrier IS uniform. More specifically, the pjtc e recelvin
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ar8Qizhihecgang/pick andhelacs medbadsndukih@tkageprdBmiyriee piabt@inined
the receivers of a(_:h_ofthe first carrier 14 and the secon carrjeré@. }he

n %Fé osr‘?B?rLFé’%‘? [R5 SPOROAPE R HANRE R éf\%‘g‘ RiGR I8 Ph%‘%rﬁi‘ﬁg

picRiier plRcthmdtkistips30 aidhecgiggpivicians Magmeechanienuifdcanst the

h i 8 of h of the fi d d ier 14, 16 I .
AT S P LR A AP RSO BpleBa A axRacsgdn a

predetcyauingepickrdindirgtiane Prefoheiysnind Binls of elselitscdignpuckets 3drefgeitray
UPH, 25 A

syst reviously described, the gang pick and plac
coR B TG T RS VB I R SRR iR the tray
careiguigedctor demilithtingththérpitsfeobthibepiskupicipsBEiof tengaogeritk and place

between the first carrier 14 or second catrier 16. and the tray carrier 32. The
BP0t Ae YAy R A RdeH RO e Ol B aer 14
and the second carrier 16. The corresponding or similar pitch between the receiving
pockets 34 of the tray carrier 32, the pickup tips 30 of the gang pick and place mechanism
18 and the receivers 28 of each of the first and second 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.

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
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
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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 receptatles) depending upon embodiment
details. The semiconductor components can 22 be transferred, either in

besedasrairapllertively, batveon ditladriitnnalaitkeanddladatiBiReapks R apidce
carriers before being offloaded_ or transferred onto the tray carrier 32. These

MRS HIECAHUE PRI SeRAARISHLOAd Y Lanaiperad Onep dhR Havofarrier 32.

Tisdei@idptioviar in degigns anckstengitie 18 dme diisicearrierikicandéhsr seaaad or
carrier 16 operate in a cyclical arrangement, which significantly increases the

vagy g SEeNSIS a0AHEHEW First carrier 14 is receiving components from the

pickup heads 26 at the first position, the second carrier 16 delivers its
comé)onents to the f%angéJick and place mechanism 18 at the second
Br

ThSoUFAEHT K8 BFABMARAIE rDRBEBLCK 18 MIEHEA BINdRIARG which

sigasigpnIpraxsratedotiee fysteositian, jyghivelanethBraarcigridd thatis receiving
currentl?é receiving comm}ne ts from thegickug heads. In other words, t
i

COUAUATAFARL H§ IGKY herie LUFHRPYHAB, ARSSFRCRAER) RS 18 geelivers
itsCosnipuments anthénure) toithese gnask pasttianisAeygatafitosst pasitesmioAsand is

the first carrier 14 gnoves to the offload position, the second carrier

soon a 1 .
'°‘i’8r&dnq€8%ljaf§ l%ogﬁé Rack G, 5 FEaX Qe BIHBARA S PIREIRdiEf the first
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e carrier 16 from the waiting position to the receiving position at which.it.
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picRingNa s oegii@mats2éhtt iade! soehs weed ibgiosi pordetsicy it dadmbsitiof). As
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pia%agd(ﬁ%%g ggﬁtﬁl&e [ﬁﬁﬁl gféﬁn%]?g Eg?ege mechanism 18. More carriers can be

It is thus ensured that a predetermined number of semiconductor components is being

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
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.
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required for further enhancing speed of transfer of semiconductor
components from the pickup heads 2 to the gang pick and place
mechanism 18. 30 23 In summary, th exemplary system 10 and the
exemplary method 100 provided by the present invention enable the
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packaging media) 14, 16 or other types of carrying media. This enables the
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pack a%mg media can also be used with semiconductor components that are
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semiconductor components toagan coIIectlv output of multiple
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method 100 provided by the present invention enable multiple processing
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helps to enhances the space efficiency of the system 10.

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
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
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
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different. In the foregoing manner, an exemplary system and an exemplary
method for transferring 30 semiconduzc;[or components as provided by
embodiments of the present invention‘are described. The exemplary system
and method addresses at least one of the issues or 24 problems faced

prebIAS SeCRicandng nseoMReRRtdahpsAsia Fas IRelHoReA YR [Avdle. 1t will
however be understood by a person skilled in the art that the present

hOWGXREiOR MHBESHROMAY @ RyseRickltdsiiParRyE Aeh o LSRRG B fRLS Not
lireieoimpatsrite s6fie darhyenéhwilbbesapaarentdp meassPadiikitae indbeibed

art in view of this disclosure that 5 numerous changes and/or modifications

abox HE WHAREVARRBIR NP A tRRSROFIHES EL HE AR Vb Ot R sRiBHHrg ghat

numerous changes and/or modifications can be made without departing from the scope
and spirit of the invention.
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