1 Parts Transfer System Field of the Invention [0001] The present
invention relates to a part transfer system In particular, the invention
relates to a feeding apparatus for a parts transfer systemfor feeding thin
flat panel, such as sem conductor packages during operation of the parts
transfer system Background [0002] Aut tion machines with a pick and

pl ace mechani sm commonly adopt vacuum suction cups for picking up parts
and pneumatic air cylinders to transfer the parts to another |ocation.
Typically, the pick and pl ace nﬂnﬁﬁﬁﬁﬁunsﬂgnsyggglof a vertical stroke
cylinder coupling with a horizontal transferring cylinder that performthe
pi ckup stroke to engage and di sengage parts and transferring parts. The
speed of part transfer is controlled by adjusting throttle valves of the
pneunatic air cylinders. [0003] Theldeofdhelnyentinicks of using the pick and
pl ace nmechanism Firstly, the return stroke of the pick and place process
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sufficient air_into the slide before it operates the pick and place process
at high sprassl sqokias semigonducsen packages [during operplian ofdhe partsdransfer festemd  of
each the cylinder stroke. Though shock absorbers are provided at each end
of the cylinder, prolong high inmpact wll neverthel ess reduces the life of
the cylinder and the Mean Ti me BetweBacHggbundre (MIBF) rate. Thirdly, the
sudden i npact experienced at the end of each stroke translates to the

pi cked up parts which will affect the part negatively. [0004] One known
method is tiggose of g,eomUh %a&ﬁlge%dw{{ﬁ“é“;%ﬁ# Yhd Hac (%Man%)ﬂ%tcsﬁﬁﬁ’d' fy/ €N
mechani sm 'Vacuum suction cups are al so us or |c§|ng and Lranst rring
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the parts to another location. Typically, the pick and place mechanism consists of a

vertical stroke cylinder coupling with a horizontal transferring cylinder that perform the
pickup stroke to engage and disengage parts and transferring parts. The speed of part

transfer is controlled by adjusting throttle valves of the pneumatic air cylinders.

[0003] There are setbacks of using the pick and place mechanism. Firstly, the
return stroke of the pick and place process does not carry any part and therefore the
actual work done is only half the duty cycle, resulting in loss of overall working
efficiency. Secondly the throttle valves are required to be opened up fully to allow
more sufficient air into the slide before it operates the pick and place process at high
speed. This would result in large impact exerted at the end of each the cylinder stroke.
Though shock absorbers are provided at each end of the cylinder, prolong high impact
will nevertheless reduces the life of the cylinder and the Mean Time Between Failure
(MTBF) rate. Thirdly, the sudden impact experienced at the end of each stroke
translates to the picked up parts which will affect the part negatively.

[0004] One known method is the use of a computer-aided manufacturing
(CAM) system driven mechanism. Vacuum suction cups are also used for picking and

transferring the parts. The transfer speed of this CAM system driven mechanism



2 depends on the speed of a notor driving the CAM system However, the
work done in transferring a part is also half the duty cycle as return
stroke does not carry any parts. [0005] The aforenentioned setbacks are
concerns when the parts to be transferred are rigid and thin, such as
encapsul at ed seni conductor packages that2often require to be picked and
pl aced during the singulation process. Such parts are generally made in a
formof a tdvpsndsasmethe BPaART admbtoRliriViap tCAM Systan d HoRkRYerditR wdoikl 96fdin bl e
to inpact and external force exerted thereto. [0006] US patent nunber US
6, 733, 006 riEanstesdng apart isclsp hadf the gnarsle as retuestralke deeseptcanty piycRartsg up
envel ops via negative pressure. The feeding head provides an air valve
which can turn on or off the negative air pressure when the air pressure is
no |onger pewssiied. Ho®awe esfordnientionetddetbatiaodrd @ohdeenss kitlehetheppartonns bdat
such confi gurati I's used for transferrin% flexi ble sheet. Sunmmar
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[0007] In a%ﬁmafgaéée figtdnansl thin, spelegs encapyudated sgpigondyster packages that
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provi de ai rsuﬁ%FPﬁL#e(}? 1’6‘8?&”%@8’6?5”’@[1%1‘?%‘?@“?&#&%@% the hollow shaft, wherein
the sleeve is driven to rotate by the driver pulley, wherein the pulley
armis pivotable about the axis co-axial with the driver pulley, thereby
the rotatil@006f the dBipatent purhberyUS 6,735,066 eslatento afotathide potuanatiofeasling he
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I ntegral gears. The timng belt ma t[]ave a plurality of holes, each

cor r espondslongeraieedado uawRERTeit undeestandete vhe shilied Peasonis dhay sugheppnfiguration
is used for transferring flexible sheet.

Summary

[0007] In accordance with one aspect, there is provided a feeding apparatus for
feeding rigid parts, the feeding apparatus comprises a pulley arm; a driver pulley
mounting on the pulley arm, the driver pulley operable to rotate about an axis; and a
sleeve rotatably mounting on the pulley arm via a hollow shaft, the sleeve defines a
plurality of through holes to provide air path for continuous suctions through the
hollow shaft, wherein the sleeve is driven to rotate by the driver pulley, wherein the
pulley arm is pivotable about the axis co-axial with the driver pulley, thereby the

rotation of the driver pulley is independent of the rotation of the pulley arm.

[o008] In accordance with one embodiment, the driver pulley may be driven by
a driver motor. It is possible that the driver pulley drives the sleeve to rotate via a belt.
The belt may be a timing belt having integral gears. The timing belt may have a
plurality of holes, each corresponds to a through hole of the sleeve and the sleeve may
be a pulley having the plurality of through holes defined thereon. It is also possible
that the belt defines a plurality of holes correspond to the through holes of the pulley.



be a pulley having the plurality of through holes defined thereon. It is

al so possible that the belt defines a plurality of holes correspond to the
t hrough holes of the pulley. 3 1In this enbodinent, the sleeve nay be
attached with a pulley operable to be driven to rotate by the driver
pulley via the belt. [0009] In accordanck with another enbodinent, the air
path for continuous suctions nmay be adapted to face the rigid parts. Al so,

the hol | ow Iahthistenibyinkent Sthalsicedd hay tRtduachdwitioa tphﬂe}pvﬂf)drgc}ie a B dlio&hld] I n
accordance with yet another enbodi nent, the hollow shaft is connecting to

a vacuum puRtg B thsdsyprpullsy sigtedslt. [ 0011] I1n accordance with anot her
aspect of the present invention , there is provided a parts transfer

system for transferring rigid parts fromone |ocation to another, the
appar atus doeqsji ses dnpacbsiahencdth hmuthdrogfboiiménie thd @ir hagtafdrs cémineus

transferred; a conveyer for, cgnveying the rigid parts to be transferred to
t he anot herSUcHRsdnaYPe adaptgd g0 g@é’@dﬁ?\ﬂglélé@gﬁ‘bﬁ?ﬁof@ﬁ hplewishaft mex bsstatisallyy pe

transf err edyfabi ih g feg%gnl oader to the conveyer. The feedi ng apparatus
conprises a pulley ar@]ﬁl river pulley nounting on pulley arm the driver

pull ey operable to rotate about an axis; and a sleeve rotatably nounting
on the pull rmvig a hollow shaft, the sleev efineg a urality. of

t hr ough hollgémio pr ovitd & anﬁ%\tW“LoY“cB‘i‘WﬁﬁuS@E"@‘H@m’o pﬁb‘b‘ﬁgﬂl%és

hol | ow shafdonnedtth@ &b Fadiitn ﬁﬁﬁs\fgrlgrgviq;ﬂgvs%@ﬁ&p rotate by the driver pulley;
wherein the pulley armis pivotable about the axis co-axial with the

driver pulley, thereby the rotation of the driver pulley is independent of
the rotati t he ]l e rm [.0012]. | n accordance with one enhodi nment,
the ariver 10T ey eyt ERreRO, wiff At hsBRe HETEF Posfht BBl DIEN I ¢ e
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timng belt having integral gears. The timng belt may have a plurality of
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transferred; a conveyer for conveying the rigid parts to be transferred to the another
location; and a feeding assembly for feeding the parts to be transferred from the parts
loader to the conveyer. The feeding apparatus comprises a pulley arm; a driver pulley
mounting on pulley arm, the driver pulley operable to rotate about an axis; and a sleeve
rotatably mounting on the pulley arm via a hollow shaft, the sleeve defines a plurality
of through holes to provide air path for continuous suctions through the hollow shaft,
wherein the sleeve is driven to rotate by the driver pulley; wherein the pulley arm is
pivotable about the axis co-axial with the driver pulley, thereby the rotation of the

driver pulley is independent of the rotation of the pulley arm.

[0012] In accordance with one embodiment, the driver pulley may be driven by
a driver motor. It is possible that the driver pulley drives the sleeve to rotate via a belt.
The belt may be a timing belt having integral gears. The timing belt may have a
plurality of holes, each corresponds to a through hole of the sleeve and the sleeve may
be a pulley having the plurality of through holes defined thereon. It is also possible
that the belt defines a plurality of holes correspond to the through holes of the pulley.
In this embodiment, the sleeve may be attached with a pulley operable to be driven to

rotate by the driver pulley via the belt.



be a pulley having the plurality of through holes defined thereon. It is

al so possible that the belt defines a plurality of holes correspond to the
t hrough holes of the pulley. In this enbodinment, the sleeve nay be
attached with a pulley operable to be driven to rotate by the driver
pulley via the belt. 4 [0013] In accordhnce with another enbodi ment, the
air path for continuous suctions nmay be adapted to face the rigid parts.

Al so, the hoddspw shafln aR¥rdafce wathi Sthet erdbdBMBRY thed ak NRAMP Y EOhtMLHUS
[0014] In accordance with yet another enbodi nent, the hollow shaft is

connect i ng spstiensyadlbmadspted te dace pheonigidinggss ddsoi the holpwshafbmay b statieallyof t he
Drawi ngs | IS, | ion wll be described by way of non-limting
enbodi nment %Q%?Aed}ﬁéﬁe lg}s/eg%i nvention, with reference to the acconpanyi ng
drawi ngs, in which: [0016] FIG1 illustrates a cross sectional side view of
a parts transfer systemin _accordance with an enbodi ment of the present

i nventi on: 9% [ 0017]InFpesordance | with r ygte anothere gmbediaenti thy Bellgysr thafinivf t he

parts transfghettsis Tvadl . j Description [0018] In |ine
with the ab(g)veesu%maryy,&l t\ﬂlgb'?g}?%(g %\él sc#ﬁ%}'i on of a nunber of specific
and alternative enbodi nents are provided to understand the inventive

features of the present inventi.o I't. shal|_ be apparent to one skilled in
the art, however that this M‘?Sﬁﬂpﬁﬁ%{y(’%@e&‘%‘@?@%ed W t hout such

specific details. Some of the details may not be described at |ength so as
not to obscure the invention. For ease of reference, comon reference
numer al s wilPP15pe usedlThikimgghauwill bedéscrbedby wap of nef-Emitingentwditents efime or

simlar features common to the figures. . . . .
athe preserﬁ invention, with Fefererice to the accompanying drawings, in which:

[0016] FIG.1 illustrates a cross sectional side view of a parts transfer system in

accordance with an embodiment of the present invention; and

[0017] FIG. 2 illustrates an enlarged view of portion of the parts transfer system
of FIG. 1.



[ 0019] The present invention provides a feeding apparatus for a part
transfer apparatus. The feedi ng apparatus includes a pivotable armfor
mounting a driver pulley and a vacuum pulley. Operationally, the driver
pull ey drives the vacuumpulley to rotate. The vacuum pul |l ey provides a
conti nuous vacuum suction for lifting pé?ts to be transferred agai nst
itself, and the rotations of the vacuum pulley draw the parts from one
| ocation to another. In operationDetdiled ®eforiptigai ns pi votabl e on the feeding
apparatus. The present invention is suitably used for feeding rigid parts
that are susceptible to inpact. [0020] FIG 1 illustrates a cross
sectional wj of a § f
embodi mont o he pr oty VAEUR Mov bl e KoyBEOECABRS 0 A RulDE: |,
conveyi ng aﬂbamsﬂkaM&Uahaﬂmmandmmbmmmmackag@&vﬁﬁa1bowmkﬁmmkiﬂg theentde  (not
shown) ford§in ul ation. For as reference, the enca s | at ed seni conduct or
Sty o
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ejected therefromby way of a generally horizontal sliding novenent
relative to the chanber 112. The lifter 114 is m)vable vertically within
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one end of e convey
transferred against itself, and the rotations of the vacuum pulley draw the parts from

one location to another. In operation, the arm remains pivotable on the feeding
apparatus. The present invention is suitably used for feeding rigid parts that are

susceptible to impact.

[0020] FIG. 1 illustrates a cross sectional view of a parts transfer system 100 in
accordance with one embodiment of the present invention. The feeding apparatus is
adapted for conveying encapsulated semiconductor packages 101 to a cutting device
(not shown) for singulation. For easy reference, the encapsulated semiconductor
packages 101 may also refer to as “the part” hereinafter. The parts transfer system 100
comprises a parts loader 110, a conveyer 120 and a feeding assembly 130. The parts
loader 110 includes a chamber 112 for loading a stack of semiconductor packages 101,
and a lifter 114 for lifting the semiconductor packages 101 to eject from the chamber
112. The chamber 112 has a top opening 113 and one of the edges of the top opening
113 defines a channel 115 for allowing the semiconductor packages 101 to be ejected
therefrom by way of a generally horizontal sliding movement relative to the chamber
112. The lifter 114 is movable vertically within the chamber 112 in a predetermined
speed controlled by a controller (not shown). As the lifter 114 is moving upward, the



120 precedes the channel 115 of the chanmber 112, from which, the

sem conduct or packages 101 ejected fromthe chanber 112 through the
channel 115 are conveyed to another end of the conveyer 120. The conveyer
120 conprises two pulleys 122 operationally rotate in a sane direction and
a conveying belt 121 formng a continuou& 1|oop rotates about the pulleys
122. When the conveyer 120 is powered, rotating the pulleys 122 (and

conveyi ng Hbehdedlséiicdnduétof paklspésSE)104re iFtel U, toRkdds EleSSpehing€l 13t fO€ ejecting
sem conduct or packages 101 for the present enbodi nent) on the conveyi ng
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131, a driver pu ensi oner 1 a vacuum
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rotations of the pulley armbody 131 is independent of rotations of the

driver pul |eylleyg222T(and eerivepingpbelt d211 32 4 slaskwirecdieettion, artiblgsy re. rtbe or

(not shown)_, A st er 136 i royided at the.,bottom of the pul m

body 1931 siemir i EERE pdkies o) R e dReieRl mBiiigy0 37 e shRleytiin b 12

pul | ey ar m thdle feiwatEFondlefito Fight #FI€.npsi tion for the operation of the
parts transfer system 100. The stopper 136 would al so prevent the pulley

arm 130 is not overly swing. The vacuum pulley 150 is pivoted, away from
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pul I ey 150 amebodyrd3Elaydriver pulley 132, a tensioner 133, a timing belt 134 and a vacuum
pulley 150. The feeding assembly 130 is mounted generally above the conveyer 120
having a portion extended slightly over the channel 115 of the opening 133 for
allowing contact with the semiconductor packages 101. The pulley arm body 131
serves as a mounting frame for supporting the driver pulley 132, the tensioner 133 and
the vacuum pulley 150 on the parts transfer system 100. The pulley arm body 131 is
pivoted on the parts transfer system 100 for allowing the extended portion of the
feeding assembly 130 swivels about a pivot axis. The driver pulley 132 is rotatably
mounted co-axially with the pivot axis the pulley arm body 131, whereby rotations of
the pulley arm body 131 is ihdependent of rotations of the driver pulley 132. The
driver pulley 132 is connected to a driver motor (not shown). A stopper 136 is
provided at the bottom of the pulley arm body 131 for limiting the rotations of the
pulley arm 130 so that the pulley arm 130 may rest at a suitable position for the
operation of the parts transfer system 100. The stopper 136 would also prevent the
pulley arm 130 is not overly swung. The vacuum pulley 150 is pivoted, away from the
driver pulley 132, at the extended portion of the pulley arm 130 (and the pulley arm
body 131) via a hollow shaft 152. Rotations of the vacuum pulley 150 are remotely
driven by the driver pulley 132 via the timing belt 134. A tensioner 133, mounting



driven by the driver pulley 132 via the timng belt 134. A tensioner 133,
nmounting 7 between the driver pulley 132 and vacuum pulley 150, is further
provided for tightening the timng belt 134. It is understood to a skilled
person that the driver pulley 132 and the vacuum pulley 150 have i ntegral
teeth 138, 154 with profiles for coupling with the timng belt 134. [0022]
FIG 2 shows an enl arged cross sectional view of the vacuum pulley 150 of

FIG 1. Theberwednuhepdtively phfiéy i132pandtvasinen pliRyPYS0, € Afrfied @iyvidsdl fov t h
part of its body exposes fromthe pulley armbody 131 so that when the

f eedi ng asdightanyag the timigg balt 434. egtl%wl%&wq o Sktﬂ’fﬁé‘ Ressonthat the driser puldey( t he
timng belt t The
ol | ow shat 2105 BF yaguEPBRG' 10 b chitaCRENTERE E) QiRGHRORE Lilding: o
downwar dl y Wﬁkntheglmlhgbehasb.er 112. The direction, to which the ai r passage
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through holgeskp7 for @ld 9NihBasWh bR 9P theReR othe
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al i gni ng wiaflFIGhd. dihe vapamnempﬁe)ﬂssﬂ &t pivotgd onehe pmﬂny mbcﬂsﬂdﬂndmﬂgpm ofh hole

t h t. t oot h 139 of tiym lt, 13 ded V\/n
The” nt eqr dF T POt e trpalioh griytorh SAb so ot avpen o fegdng isetibis DL, o™
an air pat hsfig @rfbét&!??bﬁﬁb&%é b@étﬁlmlgt%lleyt ﬁ@ﬁ@tlh% B 13H3a8 %@9&1‘(&&%&

through the aligned throu hol es 157 and t es of the timng belt
134. The hdhe @wnmadmct%naqug@l Hct The holrhnwheﬂ 1153 qutmguhmvg@nm aulbey ( not

shown) thr a flexible t t|II

sem conductfogrbgﬁagc%‘agléspaﬁ% flﬁs %}’"{1}8"3"1&@& Eﬁea?ge‘f%%ﬁ)gdgd at
the parts |whidRitheldid- gaé%gé\ 155185 PRingSist aflﬁﬂﬁfcﬁfg &E%&ﬁé@e&%‘t JfSyaB@Ue paHet P,
the driver pulley 132 rotates to drive the vacuum pul | 150 via the

timng bel t15034Eachrat 186 batwega ks iegraldeethtlsd of th@g%ﬁ“ﬂ@e?‘ﬁk@éﬂ defipgs a
Wi t hdr awl ”%Hh%h hole 157 for aligning with the air passage 155. Depending on the size of the

air passage 155, there may be more than one through holes 157 aligning with the air
passage 153 at any one time. Correspondingly, a hole at each integral tooth 139 of the
timing belt 134 is provided so that when the integral teeth 154 are gearing with the
integral teeth 139, it forms an air path from the hollow shaft 152, through the air
passage 155, through the aligned through holes 157 and the holes of the timing belt
134. The hollow shaft 152 is directly connected to a vacuum generator (not shown)
through a flexible tube.

[0023] Still referring to FIG. 2, the semiconductor packages 101 fully loaded in
the chamber 112 are loaded at the parts loader 110. When the parts transfer system 100
is powered up, the driver pulley 132 rotates to drive the vacuum pulley 150 via the
timing belt 134. The vacuum generator creates a negative pressure by withdrawing the
outside air through the air path of the vacuum pulley 150. Concurrently, the lifter 114
lifts the stack of semiconductor packages 101 towards the opening 113 of the chamber
112. When the top most semiconductor packages 101 is raised to a level where the
channel 115 is defined, the rotating vacuum pulley 150 is in contact with the top most
semiconductor packages 101. The vacuum pulley 150 starts to feed the semiconductor

packages 101 to the conveyer 120 onwards to another side of the conveyer 120 for



outside air through the air path of the vacuum pulley 150. Concurrently,
the lifter 114 |lifts the stack of sem conductor packages 101 towards the
opening 113 of the chanmber 112. When the top nost sem conductor packages
101 is raised to a | evel where the channel 115 is defined, the rotating
vacuum pul l ey 150 is in contact with theé top nost seniconductor packages
101. The vacuum pul l ey 150 starts to feed the sem conductor packages 101
to the cpn\sﬂs%qﬁbao WRYIS 6tS vhcuua ghilg/ 150 %ero@éﬁngh_ﬁle%ﬁﬁ%y@lt_ 1301deas 18
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passage 155 of the hollow shaft 152 requires a | arge opening relative to

the through holes 157 ;ﬁat rs. for _continuous air paths while éhe vacuum
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| oader 110. Further, it is required that feeding Speed by the vacuum
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throughout the operation, the hollow shaft 152 is statically attached to the pulley arm

body 131, thereby the air passage 155 of the hollow shaft 152 is generally facing
downward, i.e. towards the parts loader 110. Further, it is required that feeding speed
by the vacuum pulley 150 and the lifting speed by the lifter 114 are controlled to

provide a smooth transition.

[0025] Referring back to FIG. 1, the parts transfer system 100 is configured to
minimize the weight exerting on the semiconductor packages 101 to prevent damages
to the parts. Therefore, each components of the feeding assembly 130 is made up of
light material, for example, aluminum. Further, as the driver motor is not connected to
the vacuum pulley 150 directly, the weight applying on the semiconductor packages
101 can also be kept minimal. In operation, the lifter 114 is configured to lift up the
semiconductor packages 101 in a continuous manner. As the feeding assembly 130 is
pivoted on the parts transfer system 100, the feeding assembly 130 does not exert
additional force onto the semiconductor packages 101 as the lifter 114 is lifting up the
semiconductor packages 101. In a situation when the vacuum pulley 150 fails to feed
the semiconductor packages 101 to the conveyer 120, thereby causing the

semiconductor packages 101 accumulated on the parts loader 110 while the lifter 114 is



m nimze the weight exerting on the sem conductor packages 101 to prevent
damages to the parts. Therefore, each conponents of the feeding assenbly
130 is made up of Ilight material, for exanple, alum num Further, as the
driver notor is not connected to the vacuum pulley 150 directly, the

wei ght appl ying on the seni conduct or packages 101 can al so be kept

mnimal. In operation, the lifter 114 is configured to lift up the
sem conduct]effin® @qRaRSthé Qdciiuin Bulle3TISOTHRMSadIBRINGY to et dh® ad BESHAD Y mbl y
130 is pivot eg on the parts t?gqr‘lés?’f er system 1%%,1ytoﬁt§ feedi ng assenbly 130

does not exaert onggjtherseminondecieceackeges 10he Byctht suneiivkenrwhsachaifingipeedas t he

lifter 114 4 et ' oh _packages 101. .1n a situation
when t he vauk el 184 ¥Rechfa s ERRRHTO e BRESAPE RS oF Ve piBY 0T o
t he conveyet50laBes hévordibylyc dlikdwige when tieefdbding dp&tiqmlwdﬁag%geé@rbquimd
accunul ated_on the parts_|[oader 110 while the lifter 114 is lifting the
parts, the PRHGER ragsitiony raj ses accordingly to prevent additional

wei ghts exert onto the senm conductor packages 101. By the sanme token, when
the lifting speed by the lifter 114 exceeds a speed required for the

snmoot h trared26jon, t hin a@ordancepwith emothtb@mbadisent, ahe part trghsfer dystemnd @k when

t he feeding. speed | s below a speed required _for _the snpoth transition.
[0026] In Pl Siedegia o henrd speEs HngontioHmgpthe 1aperations & the; paftem 100

further i nchHARS sfst&RN0DOHHE Lomitslic? EORAIIS tHeYveld @tibhﬂgﬁééaefop | ihPns of

the parts transfer system 100. The controller controls the overa
oper at i on' sa spewt tfapsitipn.oWhtinrthe centslipoti¢tetts ams inalfomctiovh em thehgmartsdransfet | er

det t | t.i t t t f t 100..Vi. h ,
e cont ¢ ol e i 2 e Sork i Biobeliet BT et i SrsEhtiohon Loking IH-AbRYE whver
the vacuum guahipfy WiR® th@vheuuhPpRIRST PS0PFail8 M6l 0p&BteS SNF Qe sElof AbRefs MRt thde

f eedi ng assembl'y 130 had reached a certain height threshold, the controller

cuts of f t HigedingmpsemblypE3Ghbadreachedpr eeviain heightdlpeshald, théeorseotlier outsl affithe

Bgf{(?gﬁs O]':LO 'tiéé glgezrg‘giorl f pell'g\(/:e% géf’lrggg%s% {h% sgﬁﬁcogggcttgreﬁacﬁagngg(iihfent , the exposed

[0027] In accordance with yet another embodiment, the exposed portion of the
feeding assembly 130 is adjusted to have the vacuum pulley 150 at a slightly higher
level above the top most semiconductor package 101 at rest. That can easily be
achieved by adjusting the position of the stopper 136 or any stopping means attached
beneath the feeding assembly 130. In operation, when the stack of semiconductor
packages 101 is lifted when they are is lifted near the opening of the chamber 112, the
rotating vacuum pulley 150 lifts the top most semiconductor package 101 against itself
via the vacuum suction. The top most semiconductor package 101 is then drawn
towards the conveyer 120 via the rotation of the vacuum pulley 150. In this
configuration, there is substantially no weight applying on the semiconductor packages

101 during the feeding process.

[0028] In the embodiment illustrated in FIG. 1, a timing belt 134 is used as a
driving belt for driving the vacuum pulley 150. It is to be appreciated that any other
driving belt with/without integral gears can also be used for the pulley driving system.

For example, a v-shaped belt with a v-shaped vacuum pulley would work as good.



feeding assenbly 130 is adjusted to have the vacuum pulley 150 at a
slightly higher |evel above the top nbst sem conductor package 101 at
rest. That can easily be achieved by adjusting the position of the stopper
136 or any stopping neans attached beneath the feeding assembly 130. In
operation, when the stack of seniconducil®r packages 101 is |ifted when
they are is lifted near the opening of the chanber 112, the rotating
vacuum pul Ijey2e50 | i fAsokdifig t@ﬁleTrBa niSIBNARANNE UpviRAHAER bd @4

itself via the vacuum suction he top nost sem conductor package 101 S
then drawn drivevhe dacunmepwlsnveiflenut obgirugtion ttméleramt peth s apfo avedd helesiomthsul | ey

150. In thi 0 g Lher S substa wei ght a

the sem cordiif Pk oLk 3ht Shmolhih hd y3RES PRAGTISY ieBiiE s WeenPBBAHRS, e
enbodi ment with Bstshapepuliey dndGooth sledvd ard e vbshhﬁecﬂ%ﬂley%r@&ﬁ@tea&o &it oWriavi Ng
belt for driving the vacuum puIIe 150. It ist reciated that any

other dri viokgvbdhaft. wihaslgeveand thenv-élgam ptgl@ﬁrage gotptah esaboyba&@BGWbeaftt he
Iley d t
Dl 1 o voul oY 88 Mo K5 TBlGe) ok JAPR ke THR RUNH A8 G o0

the drivi ngddﬁmbst aic air gassago rthatgikigas with thd rtlmoagh helegacAl ldmvaupﬁlley driviel chet
obstruction to the ai i%lﬁath SQ as to avoid holes on the driving belt. In

one enbodi meqrumprlley, 130, vinasishapy belt that Relds qate the ¥tsheared patlﬁtacttulmosswet h a
v-shape pu'th?t)/th@rl‘gvf.mcp@ﬁtj?ac%l e s‘fl’&@etrnﬁ' %gp% SitaBlrdHaPhGflybe it
over a hollow sha The sl eeve and e V-S ape pul'ley are rotatab re about
a hol | ow sh@fith hol&dﬁefos immmﬂgaﬂtetthafdmg; prdoedse sDejihdimgdorathengquitesnenty ik
surface. The hol | ft al i nes an air passage that aligns with the
t hr ough hol ?VW% aBEIpP@?P”G‘F‘Y %‘éeat??éne‘s h¥Bul | ey 150 via a v-shape
belt that holds onto the v-shaped pulley. It is possible that the round
surface of the sleeve may further wap with suitable rubber material (wth

hol es) for [Om ovi ng Referringduick go El(bdeﬁs pabie peadei bl isusedhor ﬂ@dulgrnartem s,
the sl CeVE AL s%erredv F?)p g'gsy lgalljciullge and &0 da r\llge, aase;s)éarge ?1amgg 12 i3 prov1ded for

loading the parts. It is understood that, depending on the type of parts to be transferred,

any magazines, cartridges or the like may be utilized.

[0031] The above embodiments provide fast and efficient parts transfer. The
single directional actuation of the motor and the presence of the vacuum through the
holes help to propel the parts continuously from one position to another. The speed of
part transfer can be adjusted through a variable speed controller controlling the motor
driving the pulley system. As the operational speed is dependent on the rotational
speed of the vacuum pulley, there will be no additional (or very little) physical impact

on the parts to be transferred.

[0032] In addition, the above embodiments provide a feeding process with
almost zero idle time since there is no returning of stroke for picking the next part is
involved. Parts are continuously propelled to a place position without succumbing to

impact resulted from the conventional transfer mechanism.

[0033] In the above embodiments, semiconductor packages 101 are used as

parts to be transferred by way of illustrations, not limitations. It is understood, from the



[ 0030] Referring back to FIG 1, the parts |oader 110 is used for | oading
parts to be transferred. For easy |oading and unl oading, a separate
chanber 112 is provided for I|oading the parts. It is understood that,
depending on the type of parts to be transferred, any magazi nes,
cartridges or the like may be utilized. 110031] The above enbodi nents
provide fast and efficient parts transfer. The single directional

actuati on QonfifgafiBisndafdcfuR® JIRS OAGRISUMBIAIMMAS Wkt prosal idveatioh Ryl es
help to propel the parts continuously fromone position to another. The
speed of paiteble ferranyaigié partpthapaye fat and thinoanglyesitis pusaentibles pcimpagiorndr ol | er
controllin V] | ey system As the operational speed
is depende%xrt%galﬁées i g‘ﬁn 1§gu§t§%1é)2§$eg§. t he vacuum pull ey, there will be
no additional (or very little) physical inmpact on the parts to be
transferred.:kgOSZ] | n addition, the above enbodi prents provide a feeding

process wi tIA934h| nost WhHS spesific embediments haveebeen; deseribed eandr iNupigpted, 1615 oke
for pi Cki NGidbiidd®XinaP ffaby! chankdl ShoflcatA! Sarblin€ ARG ARR6nRRELE od L0
a place position wthout Succu ng to 1npact resulte rom the

convent i onalould baghade tedlieapresent 63BN Mithbhie deduntine Eroao dherBodr®, of the
seniconductorlpackages 101 are used as parts to be transferred by way of

i | lustrati oH¥MUQBt [inmitations. It is understood, fromthe 11
configurations and structures of the various enbodi ments, that the present
invention is suitable for any rigid parts that are flat and thin, and yet
it is susceptible to inpact and external pressures during industrial
process. [0034] Wile specific enbodi nrents have been descri bed and
illustrated, it is wunderstood that many changes, nodifications, variations
and conbi nations thereof could be nmade to the present invention w thout
departing fromthe scope of the invention. 12




Clainms 1. A feeding apparatus for feeding rigid parts, the feeding
apparatus conprising: a pulley arm a driver pulley nounting on the pulley
arm the driver pulley operable to rotate about an axis; and a sl eeve
rotatably nmounting on the pulley armvia a hollow shaft, the sl eeve

defines a plurality of through holes tolprovide air path for continuous
suctions through - the holl ow shaft, wherein the sleeve is driven to rotate
by the driver pulley; wherein the pul leyigs mis pivotable about the axis
co-axial with the driver pulley, thereby the rotation of the driver pulley
i s independent of the rotation of the pulley arm 2. The feedi ng apparatus

according to cl aj wherein the driver.pull is.driven. by a driver
motor . 30 The.f dbarpe AR fbr fefive s Pt BepRide iR heRrEnay ver
pul ey drives thgpuldyegie to rotate via a belt. 4. The feeding apparatus
according to claim 3, wherein the belt is a timng belt having integral
gears. 5. The fediyRy pafpnmovgting e thedpullgytasmethgidriver pullexraperablenie e has
a plurali tyab%LtaIP ig:sdndeach corresponds to a through hole of the sleeve. 6.
The feeding apparatus according to claim3, wherein the sleeve is a pulley
havi ng the pl urad sleyveofotithblg ugburtidkas defpuld driveviaanhollow $idt, frke dicog:
apparatus according to claim6, wherein the belt defines a plurality of
hol es corr e@fe%&ﬁﬂapg"%m of Khrgugh holgs tosprgviderair path fesycontinuous suctios thrgighhg

appar at us g a5 i i S, d wth a
pul I ey oper aﬁﬁe tV?)glE)a{efB r|e\?ééﬁ1t}ge081ér/ggtgﬁasted§“{)§}q§ﬁ(?athtg%&&}éé &rpl)u f"g‘@ Via the belt.
wherein the pulley arm is pivotable about the axis co-axial with the driver

pulley, thereby the rotation of the driver pulley is independent of the rotation of the

pulley arm.

2. The feeding apparatus according to claim 1, wherein the driver pulley is driven

by a driver motor.

3. The feeding apparatus according to claim 1, wherein the driver pulley drives the

sleeve to rotate via a belt.

4. The feeding apparatus according to claim 3, wherein the belt is a timing belt

having integral gears.

5. The feeding apparatus according to claim 3, wherein the belt has a plurality of

holes, each corresponds to a through hole of the sleeve.

6. The feeding apparatus according to claim 3, wherein the sleeve is a pulley

having the plurality of through holes defined thereon.

7. The feeding apparatus according to claim 6, wherein the belt defines a plurality
of holes correspond to the through holes of the pulley.



9. The feeding apparatus according to claim1l, wherein the air path for
continuous suctions is adapted to face the rigid parts. 10. The feeding
apparatus according to claim1l, wherein the hollow shaft is statically
attached to the pulley arm 11. The feedi ng apparatus according to claim1,
wherein the hollow shaft is connectingl8o a vacuum punp for providing
suction. 12. A parts transfer systemfor transferring rigid parts from one
| ocation t g anotTiRffeedihd) BpERRas addetdif® Pl BOwhéreaht SlebwAdattadhed widadi ng
the rigid parts to be transferred; a conveyer for conveying the rigid parts
to be trans¥ilcs@pemwbletie badovereto rofase by theririvanphlleyfvaethebgltassenbl y f or
feeding the parts to be transferred fromthe parts |oader to the conveyer,
t he feeding apparatus conprising: a pulley arm a driver pulley nounting on
pul I ey arm9.t he The feeding dppNtud BESoRdIhe td laini O whéreimlfie!hir pathotét Sontixbousa

sl eeve rotatably mounting on the pulley armvia a hollow shaft, the sleeve
defines a plgHeisiis gdaptedityfacedhe HgIdRATSo provi de air path for continuous
suctions through the holl ow shaft, wherein the sleeve is driven to rotate
by the driver pulley; wherein the pulley armis pivotable about the axis
co-axi al wikh tHehe deedingy appdritay ,actdrdirgbyo tchdmr 0f athefsin ahe tHoHlodr shadtr ipul | ey
is independent of th Qﬁ&ﬁti n of the pulley arm 13. The parts transfer
syst em accol@HiA ?@“@?ﬁ? §PUlGHE™I n the driver pulley is driven by a
driver notor. 14

11.  The feeding apparatus according to claim 1, wherein the hollow shaft is

connecting to a vacuum pump for providing suction.

12. A parts transfer system for transferring rigid parts from one location to another,
the apparatus comprising:
a parts loader for loading the rigid parts to be transferred;
a conveyer for conveying the rigid parts to be transferred to the another
location; and
a feeding assembly for feeding the parts to be transferred from the parts loader
to the conveyer, the feeding apparatus comprising:
a pulley arm;
a driver pulley mounting on pulley arm, the driver pulley operable to
rotate about an axis; and
a sleeve rotatably mounting on the pulley arm via a hollow shaft, the
sleeve defines a plurality of through holes to provide air path for continuous
suctions through the hollow shaft, wherein the sleeve is driven to rotate by the
driver pulley;
wherein the pulley arm is pivotable about the axis co-axial with the

driver pulley, thereby the rotation of the driver pulley is independent of the

rotation of the pulley arm.

13.  The parts transfer system according to claim 12, wherein the driver pulley is

driven by a driver motor.



14. The parts transfer systemaccording to claim 12, wherein the driver
pulley drives the sleeve to rotate via a belt. 15. The parts transfer
system according to claim 14, wherein the belt is a timng belt having
integral gears. 16. The parts transfer system according to claim 14,
wherein the belt has a plurality of hollés, each corresponds to a through
hol e of the sleeve. 17. The parts transfer system according to claim 14,
wherein the sleeve is a pulley having the plurality of through hol es
defined thereon. 18. The parts transfer systemaccording to claim 17,
wher ei n t hd4bel tTistepartsegamsferpéysteal iatgordinghtol elsint A2y edpreird the dtiker pldieyugh
hol es of tgﬁ.gpul I e}/. 19. The parl'?tﬁ? transfer system according to claim 14,
wher ei n t héTSrthgsleexe iy rote g a kgl h o pul | ey operable to be driven to
rotate by the driver pulley via the belt. 20. The parts transfer system
according to claim 12, wherein the air path for continuous suctions is
adapt ed t o ¥ace Theeparisgrasfsasysem2corfiig maclaisn i 4,.awhérein thy dtebinis actiwingi ng t o
claim12, \rgnﬁrein t.he holl ow shaft is statically attached to the pulley
arm 22. Th& rg’ﬁ?’%l?tfﬁl}?gge@fs'system according to claim 12, wherein the

hol | ow shaft is connecting to a vacuum punp for providing suction.

16.  The parts transfer system according to claim 14, wherein the belt has a plurality

of holes, each corresponds to a through hole of the sleeve.

17.  The parts transfer system according to claim 14, wherein the sleeve is a pulley

having the plurality of through holes defined thereon.

18.  The parts transfer system according to claim 17, wherein the belt defines a

plurality of holes correspond to the through holes of the pulley.

19.  The parts transfer system according to claim 14, wherein the sleeve is attached

with a pulley operable to be driven to rotate by the driver pulley via the belt.

20.  The parts transfer system according to claim 12, wherein the air path for

continuous suctions is adapted to face the rigid parts.

21.  The parts transfer system according to claim 12, wherein the hollow shaft is

statically attached to the pulley arm.

22.  The parts transfer system according to claim 12, wherein the hollow shaft is

connecting to a vacuum pump for providing suction.



