| A METHOD AND APPARATUS FOR FLI PPI NG | NTERGRATED CIRCUI TS CHIPS Field O

I nvention The present invention relates generally to an automated 5

machi ne, nore particularly, to apparatus and nethod for flipping integrated
circuit (1C chips and the |ike. Background OF The Invention Flipper

machi nes are typically used in the manufacture of |C chips. The operations
of conventional machines used are tolrather chal I engi ng. Since nachine
speed corresponds with throughput, the faster the flipper nachine runs, the
| ess costug the process and the productiviEiPalso i ncrease. The invention

i s a sol ut iAMETHOB, ANDs ARRARAEUS EORELIPRING INTERGR& D! hr oughput

speed on their 15 manufacturing processes, specifically on the backend
processes of testing and packa@|RELHTS G&{IPSroducts requiring work to be
done on nultiple sides of the package (i.e. top, sides, or botton).
Typically, the type of work done is of marking, inspection 20 and test,
hence, the invention relates closely but not 2

Field Of Invention

The present invention relates generally to an automated
5 machine, more particularly, to apparatus and method for
flipping integrated «circuit (IC} chips and the like.

Background Of The Invention

Flipper machines are typically used in the manufacture of
IC chips. The operations of conventional machines used are
10 rather challenging. Since machine speed corresponds with
throughput, the faster the flipper machine runs, the less
costly the process and the productivity also increase. The
invention is a scolution to provide semiconductors
manufacturers a faster throughput speed on their
15 manufacturing processes, specifically on the backend
processes of testing and packaging of their products
requiring work to be done on multiple sides of the package

(i.e. top, sides, or bottom).

Typically, the type of work done is of marking, inspection

20 and test, hence, the invention relates closely but not



limted to the design and manufacture of test handlers, in which, packages
of sem conductor- or other electronics devices are tested for various
characteristics before it is pass on to subsequent processes or endorsed as
a finished 5 product. These packages are mani pulated to all ow work

processes (making, tests or inspectio?) to be conducted automatically. The
i ndustry has benefited a ot from automation, facilitating all these
processes to be done at very high speed not achi evabl e by humans. One of

the 10 nani pul atjons, requir. i 0 i acka to multiple .angles to
a||0m1p?§g%§§%§ t% %gedgﬁgugﬁlt%% ﬁ%%é%%%é@grgy%?cg%%§,qFﬁ%hﬁE%kagg?is
flipped 180 degrees to allow processes to be carried out and dependi ng on
the subs¥ytEht PREERERRs, OFt REPIGENAPCHPEY Bdck UdaTh tHIFESTWokTRI 15

orientation. The machi nes according to prior art receives an IC froma a

pl acenendiehieaels have ngeatadzzZbe fer ioglseadalyar tealiditigst frefdg itheidirst arm
that receives the IC then passes it to a second armthus flipping the IC
This prosess BRY teel dupesdudic f proaepaeli @il agnepessly hB @r deiniohédcrease

productivity it is always necessary to keep increasing the speed of these
machignes, boyever cif {81 Gacpid@n sPeedhid AEIPLLA® to allow work
processes (making, tests or inspection) to be conducted
automatically. The industry has benefited a lot from
automation, facilitating all these processes to be done at
very high speed not achievable by humans. One of the
10 manipulations required is to flip the packages to multiple
angles to allow processes to be done on the packages.
Typically, the package 1is flipped 180 degrees to allow
processes to be carried out and depending on the subsequent

processes, it may be flipped back again to its normal

15 orientation.

The machines according to prior art receives an IC from a a
placement head having a nozzle for releasably holding the
IC, the first arm that receives the IC then passes it to a
second arm thus flipping the IC. This process may well work
20 for a particular speed. In order to increase productivity
it is always necessary to keep increasing the speed of

these machines. However, after a certain speed the machine



3 does not work as the said ICs would fly off the armdue to catapult
effect. Therefore, there is demand to have a flipper machine that works at
much hi gher speed. Brief summary of gvention An i npl enentation consisting
plurality of flipper units that carrires an object to be worked and it is
mounted on the circunference of a rotating indexing turntable. The rotating
i ndexing turntable is indexed and stops intermttently as it nmake a
conplete rotation so that each flipper unit is transported sequentially to
stop at all workstations that are nounted in a corresponding circular

layout fed NGl JHERT rQst o8l lsQWnoF ks t QodRe AR, tHEr ORRCTy rrd Ngaddicki on to

transport the work objects to nmultiple workstations in a circular manner,

t he flkpggr g vegt e capablllty to flip or rotate the object into positions
that expose™ §&dof the object to face upwards to allow work to be one

onit. This nechanlsn1caters for work to be done at nmultiple angels within
the rotary planes of the enbodinent of the flipper nmechanism 4 The object
is placed, which can conceivably bei ng achi eved by

Therefore, there is demand to have a flipper machine that

works at much higher speed.
Brief summary of invention

An implementation consisting plurality of flipper units that
carries an object to be worked and it 1is mounted on the
circumference c¢f a rotating indexing turntable. The rotating
indexing turntable is indexed and stops intermittently as it
make a complete rotation so that each flipper unit 1is
transported sequentially to stop at all workstaticons that are
mounted in a corresponding circular layout of the platform to
allow work to done on the object. In addition to transport the
work objects to multiple workstations in a circular manner,
the flipper have the capability to flip or rotate the object
into positions that expose any sides of the object to face
upwards to allow work to be cne on it. This mechanism caters
for work to be done at multiple angels within the rotary

planes of the embodiment of the flipper mechanism.



a pick and place nmechanism to sit and held in place in a cavity on the
enbodi nent, which in turn, will be rotated or flipped. The cavity is forned
with an appropriate material wth a gavity precisely formed or machined to
the shape of the object or any other shape that fits. The through slot is
sandwi ched with two simlar, if not identical lateral slidable «closure

pl ates that when extended outwards, it wll cover the cavity to its
entirely. Conversely, when the plate is retracted inwards, the cavity is
reveal ed. The plates nove independently of each other but their novenents

are arrargeshiso: that ptheebot weMdpl A | Sorexd Bredy t Be 88EVacAS e@ebasg for
the object to sit in. The top and bottom plates are swtched

| nterchangeabl b Rach) LLO® AN 6 Y LS 1Al ey HRAd OPaPiAlee WA act as

a cover to prevent e object from ng out of the cavity as It is being
r ot at ed. ce the rotation,is co bet d,. the top pl.ate, mhicg
previ OlfsalvjL yheorﬂ)oﬁqgmerfﬁoaqjé?er?%' pg ?5& ed’ t%uIéI}(’pog'é%tlhebeobfg ?)é\ggr SFor k.
The bottom plateh whi ch was previously the top plate, remains extended to
be a bddeFsd t hENBhj €Tty dist SATMTHe il pPAt APIERRT 1 HF®vilgtGad adf
vacuum passage to supply vacuum suction force to hold the object securely
when i twiddt @ asmd thaserddisclwhbarngd abe nachinddt tomtpesishiape) ctheéhgsl at es
are noved outwards and
object or any other shape that fits. The through slot is
sandwiched with twe similar, if not identical lateral slidable
closure plates that when extended cutwards, it will cover the
cavity to 1ts entirely. Conversely, when the plate 1is
retracted inwards, the cavity is revealed. The plates move
independently of each other but their movements are arranged
so that the bottom plate 1s extended to serve as a base for
the object to sit in. The top and bottom plates are switched
interchangeably each time the cavity 1s rotated. The top plate
will act as a cover to prevent the object from falling out of
the cavity as it 1is being rotated. Once the rotation 1is
completed, the top plate, which was previously the bottom
plate, 1is retracted to expose the object for work. The bottom
plate, which was previously the top plate, remains extended to
be a base for the object to sit on. The two plates have
provisions of vacuum passage to supply vacuum suction force to
hold the object securely when it acts as a base (i.e. when

plate is at bottom position) The plates are moved outwards and

inwards by way of implementing a cam follower over a cam



i nwards by way of inplenenting a camfollower over a cam5 profile or by

any other neans that will achieve the desired novenents of the plates.
when extended to cover the cawity, forma flange that will allow a

pl at es,

receptacle of an actuating device to “facilitate the rotation. It can be
formed by the fully covered cavity is positioned
slot of a receptacle, which in turn, is rotated thus effectively
flipping the object in the cavity. To prevent unnecessary or accidental
rotation of the cavity, a locking nmeans is incorporated that will only

di sengage, 4 Al bpwilhes 6avht felO ndfat endf eQliy 10N difiGdat ehal Rdigeqlne

| ocking nmeans is re- engaged to | ock the enbodinent after the cavity has

envi saged that the flange

into a

Bot h

successfulb%¥§9ig§hré§éu§¥£g)s1:he receptacl e. For added safety, the | ocking

means iy ‘g

by the

e
upper and |ower plates, has been successfully engaged to the

receptacle. Effectively changing the | ocking effect to the receptacle.
on will not be able to rotate at any rest state. |nplenentation of
t he i nBartth anlatied, behoh gréandedsdncesovar P tteawl by, t dorne apridvingicon of
aut omat ed sol utions of turret-

i nventi

that will allow a receptacle of an actuating device to
facilitate the rotation. It can be envisaged that the flange
formed by the fully covered cavity 1is positioned into a slot
of a receptacle, which in turn, is rotated thus effectively
flipping the cbject in the cavity. To prevent unnecessary or
accidental rotation of the cavity, a locking means 1is
incorporated that will only disengage to allow the cavity to
rotate freely on the lateral axis. The locking means is re-
engaged to lock the embodiment after the cavity has

successfully being rotated by the receptacle.

For added safety, the locking means is designed to only unlock
and allcw rotation when the flange, formed by the upper and
lower plates, has been successfully engaged to the receptacle.
Effectively changing the locking effect to the receptacle. The

invention will not be able to rotate at any rest state.

Implementation of the invention will be of great essence, in
particular to the provision cf autcmated solutions of turret-

based systems. Multiple units on the invention are spread

o onl*y unf'ock and all ow rotati on when the flange, forned

The



based systens. Miultiple units on the invention are spread 6 evenly on the
circunference of a circular and rotating table, transporting and fli pping
the object to be worked on across mulgiple stages of work at high speed

i ndexi ng sequences. Simlarly, inplenmentation can also be applied on |inear
systens when the objects are transported linearly instead of rotary notion.
A nethod of manipulating I1C chips to be worked for different sides
conprising the steps of inserting an el ongate holder of a holding nenber of
flipper unit into a receptacle of an actuating device which is placed

adj acendvdra sabgl €héppercutfielrendies @agi &gr Sl 4r hehdi retaeAber dawam,a body
menber of flipper unit at the |locking neans for allow ng pivotal rotation

of sai qmsc%dg%ihr@mgﬁa and g R | B S3iY eRCept agke wd O d Pt Bhe Rl s

el ongat e hol avi ng sal d semconductor water enclosed thersein. The
invention is .alsqo _achieved b rovi.di fli r unit for use in _apparatus
For b S thg SSRBEET offc AP FEut cAtgl.  ShRPan HBieriTes SerTehper
for mounting on an indexing turntable, the body portion having a front end
porti orPdHdl s L rearl e PRI E3 koM t 2R he2t88r BRd POPLIER b&Mg diSédt ed

systems when the objects are transported linearly instead of

rotary motion.

A method of manipulating IC chips to be worked for different
sides comprising the steps of inserting an elongate holder of
a holding member of flipper unit into a receptacle of an
actuating device which 1is placed adjacent teo said flipper
unit; disengaging said holding member from a body member of
flipper wunit at the locking means for allowing pivotal
rotation cof said holding member; and rotating said receptacle
to rotate said elongate holder having said semiconductor water

enclosed thersein.

The invention is also achieved by providing a flipper unit for
use 1in apparatus for manipulating electronic circuit chips,
which comprises a body member for mounting on an indexing
turntable, the body portion having a front end portion and a
rear end portion with the rear end portion being directed
towards the axis of the turntable, when mounted thereon, the

body member having a passage extending therethrough, the



towards the axis of the turntable, when nounted thereon, the body nenber
havi ng a passage extendi ng therethrough, the 7 passage through at |east the
rear end portion of the body nenmber being circular in section, and a
hol di ng menber having front and rear end portions, the rear end portion
conprising a cylindrical rod received in the circul ar passage in the body
menber so as to be rotatable and slidable in said passage and the front end
portion front end portion having an elongate holder formed w th hol der

pl ate sandwi ched with a pair of closure plates, said holder plate is forned
W th a gavishyeanthrsayll ctosueespl atles akari neepepdandion sbfdalle belgti ve
to said holder plate such that said cavity can be opened or closed on one

or bot hgies %ngf%w@umenﬁbeeeglw rr%@ldorh REBIT 8§ mEABErOhatRgg
hol di ng menber and the front face of the bod y menber such that such neans

when enga%&% vent téﬁh O|dl g%ocnﬁgrrég Qggn?ﬁ£95gtegm gln 5|I|ent

nmeans b to urge i hg Aeans € engage p05| i 6n.
Furt her nore the apparatus for fllppln electronlc circuit chi conpri si ng

a pl ur alSvly ner gaildef e aERBRAVAY 6 t abby el ABuREES 2o Ut Eh% periyphery

of an indexing turntable wth the rear end portions of the hol ding nenbers
in cont agmber so as to be rotatable and slidable in said passage and

the front end portion front end portion having an elongate
holder formed with holder plate sandwiched with a pair of
closure plates, said holder plate is formed with a cavity and
said closure plates are independently slidable relative to
said holder plate such that said cavity can be opened or
closed on one or both sides and locking means being formed on
the rear face of the holding member and the front face of the
body member such that such means, when engaged, prevent the
holding member from being rotated, and resilient means being

provided to urge the locking means to the engaged position.

Furthermore the apparatus for flipping electronic «circuit
chips, comprising a pluraiity of holders according to the
above mounted around the periphery of an indexing turntable
with the rear end portions of the holding members in contact
with an inner cam surface for releasing the locking means at a
chip flipping location and means associated with one or the

other aperture closure members being in contact with an outer



with an inner camsurface for releasing the |ocking neans at a chip
flipping |location and neans associated with one or the other aperture

cl osure nenbers being in contact with gn outer 8 camsurface for sliding an
aperture closure nmenber to the <closing position. Brief description of

drawi ngs A better understanding of the invention is better obtained when
the detailed description of the enbodi nent of the invention set forth bel ow
is considered in conjunction with the acconpanying drawi ngs, in which: Fig
1 is perspective view of the flipper unit of the present invention. Fig 2

i's anot hem Penspeeti VsV @Wiefirigheah! iRert W t cWiolkshi rehemehiBBr Cl @S URG Pl at e
opened exposing the cavity, where the object wll be placed. Fig 3 is an

explode%rggyg Oéo%q%ig ipper unit. Fig 4 is a perspective view flipper unit
having its élongate Kol der positioned in a receptacle to facilitate the
rotation. Fig 5 illustrates a perspective view showng a plurality of
flipper units nounted to a rotating disc in order to 9

Brief description of drawings

A Dbetter understanding c¢f the invention is better obtained
when the detailed description of the embodiment o¢f the
invention set forth below 1is considered in conjunction with

the accompanying drawings, in which:

Fig 1 is perspective view of the flipper unit of the present

invention.

Fig 2 is another perspective view of the flipper unit with the
top closure plate opened exposing the cavity, where the object
will be placed.

Fig 3 is an exploded view of the fiipper unit.

Fig 4 is a perspective view flipper unit having its elongate

holder positioned in a receptacle to facilitate the rotation.

Fig 5 illustrates a perspective view showing a plurality of

flipper units mounted to a rotating disc in order to



practically use the invention in the production of Integrated GCrcuits. Fig
6 shows a perspective view of the flipper unit showi ng the attachnent
between the rollers and cam Detailed Rescription of Invention The invention
basically conprises a flipper unit to rotate IC chips if it is in the
opposite orientation. The 1C may be rotated to be in the preferred
termnals up or termnals dowmn position. The flipper unit (10) according to
the present invention as shown in Figure 1 conprises a holding nmenber (30)
nount ed on a body nenber (40). The body nenber (40) includes a passage

(40a) | engictudianakl yusextemnsdedniybhough the tenrt igcdenmsh o6f thechedycaenber
(40) and the body nmenber (40) is preferably tapered at one end. The body
menber %é%%fE%Stixed permanently on to an indexing turntable. The hol di ng
menber includes a holding block (57) formed in a fork-1ike shape
havi ng an opened channel (58) in between the forks for receiving an
el ongate holder (24) as illustrated in Figure 3. At the rear end of the
hol di ng nmenber (30) includes a cylindrical rod (59) inserted telescopically
i nto thé&igads&Gews( 20 vTPaHel Bodyl siendertitaof L ppeeer BBEY &NOVREINTHEl e Of
t he 10

attachment between the rollers and cam.

Detailed Description of Invention

The invention basically comprises a flipper unit to rotate IC
chips if it 1is in the opposite orientation. The IC may be
rotated to be in the preferred terminals up or terminals down
position. The flipper unit (10} according to the present
invention as shown in Figure 1 comprises a holding member (30}
mounted on a body member (40). The body member {(40) includes a
passage (40a} longitudinally extended through the entire
length of the body member (40) and the body member (40} 1is
preferably tapered at one end. The body member (4C) is fixed
permanently on to an indexing turntable. The holding member
(30) includes a holding block (57} formed in a fork-like shape
having an opened <channel (58) 1in between the forks for
receiving an elongate holder (24} as illustrated in Figure 3.
At the rear end of the holding member (30) includes a
cylindrical rod (59) inserted telescopically into the passage

(40a} of the body member (40) preferably at the middle of the



body nenber (40) that is fitted with either bearings or bushing that wll
allow pivotal rotation notion of the holding nenber (30). The open end of
the body menber (40) has a step (41) ghat will fit a perpendicular portion
(32) at the rear end of the holding nenber (30) so that rotation is

prohi bited when the holding nenber (30) is flushed fully to the body
menber (40). The flush force is acconplished via a spring-like action
nounted at the tapered end of the body nmenber (40). The return nechanism
(31) is inplemented by way of a resilient neans (31) that the hol ding

menber 3Ry Wrkhbalkwaygobe thusheds toithed badyrhrerddahd40bedigiRe or
prohibiting rotation at rest state. is al so conceivable that the return

I t
nechani%@éﬂfaﬁ @5 2 ijxgjfwwogi§§¢ B r Ot L ESn HB%EEHGBSSE En%ohhgﬁgf the

conponents can be I nplenented to achieve the sane. ero 59) en
hol di ng_nenber Qﬁ@) IS mounted wiith r.Ql | rCH£33 t hat e_mani_pul at ed
by any 35%%@FV§b 'aéﬁﬁ%t%?%ntSdeugﬁ Fﬁg ol |65%WE%%eFE?go aiggiﬁ Pt he
return nechanisn1(31& outwards from the body nenber (40#, rel easi ng t he
hol di ng 4ienbehat 30} 18r ot hd SEEP SR UlE fal Rk ¥R atlPén. atef BR?i K§20
Figure 3, a holder plate (24) with a cavity (27) shaped to fit the IC chips
to be werked attivhehehdingl mepberf i(3led g0 that hoddi hgoneaseprC30p iged he
fork. The hol der
when the holding member (30) 1is flushed fully to the body
member (40). The flush force is accomplished via a spring-like
action mounted at the tapered end of the body member (40). The
return mechanism {(31) i1s implemented by way of a resilient
means (31) that the holding member (30) will always be flushed
to the body member (40), hence prohibiting rotation at rest
state. It is alsc conceivable that the return mechanism such
as application of «coils, ©plates, or other spring 1like
compenents can be implemented to achieve the same. The rod
(59) end of the holding member (30) is mounted with a roller
{33} that can be manipulated by any conceivable actuators tc
push the holding member (30) against the return mechanism (31)

outwards from the body member (40), releasing the holding

member (30) from the step (41l) to allow rotation.

Referring to Figure 3, a holder plate (24) with a cavity (27)
shaped to fit the IC chips to be worked at one end will be
fitted to the holding member (30) at the fork. The holder

plate {24) is fitted between the open slots (35) of the fork



plate (24) is fitted between the open slots (35) of the fork 11 and the
cross flanges (26) of the holder plate (24) The holding nenber (30) and the
hol der plate (24) are built along thgyrotational axis of the enbodi nent.
The hol der plate (24) has two slidable closure plates (21), acting as
covers, rested in the inner side of the forks of the holding nenber (30).
The hol der plate (24) is sandwi ched in between the two slidable closure
plates (21) . A pair of outer plates (25) is incorporated to hold the
closure plates (21) and the holder plate (24) in place at the respective

si des ofnfhecthw! dirigs MeMBage630)26 MOWH ednien hdedyal Iplaftd hgofaork DRet he
hol ding nenber (30) and it has an end flange (28) that cl oses the open

Slots (H8lafhal fienbork ab)!hedobalL ngoBODER1630) (e Ol Sy DL 34 enG 25)

have provisio grooves (2 at a cl osure plates to slide
i nward out war ds of, the holdin menber. (30) Tgo _contral the slidi stroke
of the gf‘SsEtoéatﬁloéltaés S ey ?gatgﬁ?sheé?@oocilﬂé%%22§h?s%&c§lj{e§né§%ﬁ1€ t rﬁggi nner
end of the closure plates (21) . The pusher block (22) is visually a

protrushad £Wemsédfeplpl &1€S(2S) P a%t sl 4 ldt RHa &1 3 UeCPYELS pr 6PpeFefes and

will slide along the slot on the outer plate (25) . The stroke of the
cl osureipl dthe (2dders dliide tefl et heorks of the holding member (30).

The holder plate (24} 1is sandwiched 1in between the two
slidable closure plates {21). A pair of outer plates (25) is
incorporated to hold the closure plates {(21) and the holder
plate (24) in place at the respective sides of the helding
member (30), mounted in the wall of the fork on the holding
member (30) and it has an end flange (28} that closes the open
slots (35) of the fork on the holding member (30). The outer
plates (25) have provisional grooves (25a) that allow the
closure plates (21) to slide inward or outwards of the holding
member (30). To control the sliding stroke of the closure
plates (21), a pusher block (22) is fastened on the inner end
of the closure plates (21). The pusher block (22) is visually
a protrusion from outer plate (25) and its width has slide fit
properties and will slide along the slot on the outer plate
(25). The stroke of the closure plate (21) is limited by the
stroke of the pusher block (22) along the slot on the outer

plate (25).



stroke of the pusher block (22) along the slot on the outer plate (25). 12
ng to Figures 1 and 2, the pusher block (22) is noved or manipul ated

Referri
over a

bearing (23) or roller or otherjovariants that functions as a c

am

foll ower (23) fastened on the top of the pusher block (22) . Figure 1 shows
the position of the pusher block (22), which closes the closure plate (21)

to the

entirety of the holder plate (24). The novenents of the pusher

bl ock (22), which ultimately controls the stroke of the closure plates (21)
is limted and controlled by the Iength of the slot at the outer plat

(25). Fregveer2nghevws rik@resitismd of the pusher Bieek (22) thad peveg the
closure plate (21) that reveals the through slot (27) on the holder plate

(24),

mani pul
by an i
pusher
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ation o e camftol | oner on t he pusher ) Is ac
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appropriate intervals &i.g22 extended to close cavity during rotation
f

retract BBt PWHET cBIPE

hwor Eigy95e Yorfdows Theeci Rt lOD| &fe tha

the bottom side remanins cl osed. The cl osed

pusher block (22), which closes the closure plate (21) to the
entirety of the holder plate (24). The movements of the pusher
block (22), which wultimately controls the stroke of the
closure plates (21) 1is limited and controlled by the length of
the slot at the outer plate (25). Figure 2 shows the position
of the pusher block (22Z2) that pulls the closure plate (21)
that reveals the through slot (27) on the hclder plate (24),
which forms the cavity where the object will sit in. The
manipulation of the cam follower (23} on the pusher block (22)
is achieved by an 1inner cam profile. The cam profile 1is
designed is such a way that the pusher block (22) will only
retract or extend the closure plate (21} at appropriate
intervals (i.e., extended to close cavity during rotation and
retracted to open cavity for work to be done). The closure
plate (21) at the bottom side remains closed. The closed
position of the closure plate (21) is assured by a coil spring
(not shown) sprung around the pusher block (22) in a manner
that will always force the pusher block ({22) to extend the

closure plate (21} at rest state,.

e

i eved
at the
at

and
) at



position of the closure plate (21) is assured by a coil spring (not shown)
sprung around the pusher block (22) in a manner that wll always force the
pusher block (22) to extend the closure plate (21) at rest state. 13 In
Figure 2, a vacuum suction hole (20) is visible. The vacuum suction hole
(20) is featured to provide a firmer hold of the object in the cavity. The
vacuum suction hole (20) has its passage machi ned through the mddle
portion of the closure plate (21) and ends to congregate another passage at
the holder plate (24) and finally through the hol ding nenber (30) where

air tubirpgrh §ukkt bed satydheiend afi dhendidd ding nedbersikB9) thenvhbgugent er

poi nt of the |ndeX|ng turntable. Figure 4 shows the invention in position

WiNEN S.LRGERIRELE () thskodtlledach! bEALELNS AL OM Al 1 OE che

enbodlnent cl osed cl osure p ) forma Iange that will

fit intp.the rece acle‘é_L Q i an actuatlng EeV|c t.hat ggg rotated by
way of BPABESr 1(”50 tdonc P@ab‘faec% udt's lof‘h ol odFles aostaf‘ fig

not i on. The holdlnglnenber (30) extended into the receptacle_(51) at the
rol | er p8syagAd ®aChiRgmk tﬁhﬁ@%%eh@egum@@% RErdiiRg nehbéme 30)0F1bMm t he

step (41) at the body nenber (40) that prohibits rotation, to allow
plate (21) and ends to congregate another passage at the

holder plate (24) and finally through the holding member (30)
where air tubing is fitted at the end of the holding member

{30} from the center point of the indexing turntable.

Figure 4 shows the invention in pesition within a receptacle
{51) that will facilitate the rotation of the embodiment. The
fully closed closure pilates (21) form a flange that will fit
into the receptacle (51) of an actuating device that can be
rotated by way of a motor (50} or any conceivable actuator
that provides rotating motion. The holding member (30) 1is
extended into the receptacle (51) at the roller (33) and at
same time disengaging the holding member (30) from the step
(41y at the body member (40) that prohibits reotation, to allow
rotation. The spring mechanism (31) between the roller (33)
and the body member (40) will return the embodiment into
locked position once the rotation is completed and the pusher
is relieved from the roller (33). Effectively, this forms a

twe-step, extend and roctate mechanism.



rotation. The spring nechanism (31) between the roller (33) and the body
menber (40) will return the enbodinent into |ocked position once the
rotation is conpleted and the pusher g relieved fromthe roller (33).
Effectively, this forns a two-step, extend and rotate nmechanism 14
Referring to Figure 5, the extension is achieved via an inner camprofile
(63) froma cam(64), forcing the roller (33) on the holding nmenber (30) to
roll over the camprofile (63) and effectively pushing the hol di ng nenber
(30) out of the step (41) of the body nenber (40), thus unlocking the

hol di ng pEFdIelin(Bd)k fraguret &, athe Big SRR CaAR algo Had achi emed with ot her
actuator such as pneumatic or electric actuator. The | ock provided by the

step (4L),Qh t@&nbg%ﬁ)fiq%rm?éﬂdf@ro?\{ g%i i P@@PFesf%%rc)in%gt@%%g{}otﬂf‘erdoes

not prevent unint ed extension o e hol di ng nmenmber (30) wil |

Thi o a o (o Ca S8 BaamaBE o2k b° rSan ST ¢ HaL noRa: kg Crdner
(30) to be extended manually or by centrifugal force as the circular table
(60) rotdds ardhpdihecspasd YasPeHolro i fhei gifHeling aRgrBerThe b nogsapsi s
slotted vertically into a groove that has a circular path machi ned on
the step (41) of the body member {(40), thus unlocking the
holding member (30} for rotation. The same <can also be
achieved with other actuator such as pneumatic c¢r electric
actuator. The lock provided by the step (41} on the body
member (40) prohibits unnecessary rotation but does not
prevent unintended extension of the holding member (30} that
will effectively cause the holding member (30} to be free to
rotate. To prevent this, a pin (34} acts as additional lock to
prchibit the holding member (30} to be extended manually or by
centrifugal force as the circular table (60) rotates at high
speed as shown in figures 4 and 5. The pin (34) 1is slotted
vertically intc a groove that has a circular path machined on
the same cam (64) that has the inner cam profile (63) designed
to extend the holding memker (30) ocut of the step {(41) on the
body member (40). The groove on the c¢am (64) is not
continucus. The path of the groove breaks to release the pin
{34) to allow extension of the holding member {30) by the
inner cam profile (63). The broken path of the grocove profile

corresponds to the size of the inner cam profile (63). This

means that the inner cam profile (63) will begin to extend the



the sane cam (64) that has the inner camprofile (63) designed to extend

t he hol di ng nmenber (30) out of the step (41) on the body nenber (40). The
groove on the cam (64) is not continupys. The path of the groove breaks to
rel ease the pin (34) to allow extension of the holding nmenber (30) by the
inner camprofile (63) . The broken path of the groove profile corresponds
to the size of the inner camprofile (63) . This neans that the inner cam
profile (63) will begin to extend the 15 holding nenber (30) at the point
where the groove breaks. The reverse is also true; the inner camprofile
(63) W lholeiampl eteenbee(I@t ract the @boihite whelrd ntharegbesvé 3B cakst hehpi n
(34) re- enters the path of the groove. Figure 5 illustrates the

i npl emededteir@R afs muldd plguidini tise of nndPechhi ppsti mechanh spi(i0kompiacikurret
system The enbodinment is fastened onto a circular rotating table (60) at

t he bod of . t e Lpent . it S e i d.out e
circunfépgmggﬁ%éézﬁ?ﬁo'%t?ﬁ% ngﬂ%H?Gnyﬁ%%ig%%%;%ﬁn&é%dg%ﬁ (gaaig% speed
and preci sion notora&g}) . .The inner camprofile (63) is designed to

speci f i CReEFs WFaPAR PCIdRiHATRY S he cam fol | owers (23) that will
eventually open or close the closure plate (21) of the invention. The

i npl enentation of the

Figure 5 illustrates the implementation of multiple units of
the flipper mechanism {10) in a turret system. The embodiment
is fastened onto a circular rotating table (60) at the body
memper (40) of the embodiment. The units are laid out at the
circumference of the rotating table (60), which is mounted on
a high speed and precision motor (61). The inner cam profile
(63) is designed to specifications that will manipulate the
cam followers (23} that will eventually open or close the
closure plate (21) of the invention. The implementation cf the
invention is not limited to turret systems. Other forms of
implementation, such as linear based, can also be applied to

achieve the same objective.

The invention is advantageous over prior art as it allows
multiple stations of rotation to be implemented and at the
same time, reduces the motion needed to achieve the same, thus

increasing the potential of higher throughput speed.



invention is not limted to turret systens. Oher forns of inplenentation,
such as linear based, can also be applied to achieve the sanme objective.
The invention is advantageous over priﬁ§ art as it allows multiple stations
of rotation to be inplenented and at the sane tine, reduces the notion
needed to achieve the same, thus increasing the potential of higher

t hroughput speed. 16 Cdains 1. A nethod of flipping Integrated Crcuit
chips to be worked on different sides conprising the steps of: inserting an
el ongate hol der of a hol ding nmenber of flipper wunit into a receptacle of an
actuati paadeni ce which is placed adjacent to said flipper unit; disengaging
sai d hol ding nenber froma body nenber of flipper wunit at the | ocking neans
for allowing pivotal rotation of said holding nmenber; and rotating said
receptacle to rotate said elongate holder having said IC chips encl osed

t herein. The ne d of flLi | C chips to be worked on differen si des
as clalﬁed i A cWﬁth% ﬂﬁeré#ﬁggé | s¥%ﬁ?$ et #dr CIonptt si EFhe%§ie § of:

worked on different sides comprising the steps of:

inserting an elongate holder of a holding member of flipper
unit into a receptacle of an actuating device which is placed
adjacent to said flipper unit;

disengaging said holding member from a body member of flipper
unit at the locking means for allowing pivotal rotation cof
said holding member; and

rotating said receptacle to rotate said elongate holder having

said IC chips enclosed therein.

2. The method of flipping IC chips to be worked on different
sides as claimed in «claim 1, wherein said step further
comprising the steps of:

retracting a first cover plate of a pair of closure plates
which is slidably sandwiched a holder plate to reveal a cavity
formed at said holder plate for receiving said chips;

placing said chips into said cavity of the holder plate by a
pick and place mechanism; and

covering said cavity having said chips rested on a second
cover plate of the pair of closure plates prior to the step of

inserting said elongate holder.



retracting a first cover plate of a pair of closure plates which is
slidably sandwi ched a holder plate to reveal a cavity formed at said hol der
plate for receiving said chips; placing said chips into said cavity of the
hol der plate by a pick and place nechani sm and covering said cavity having
said chips rested on a second cover plate of the pair of closure plates
prior to the step of inserting said elongate holder. 17 3. The nethod of
flipping 1C chips to be worked on different sides as clainmed in claim 2,
wherein said step of placing said water into the cavity includes the step
of renmobving a worked chip in said cavity by said pick and place nechani sm
after a conpleted process cycle. 4. The nethod of flipping IC chips to be

wor ked an di fher gathosi ¢gs @As gdididred idhide 1 egedipgrehabpsgiwrerehn said
step further conprising of the step of retracting said second cover plate

rther comprising of (he step of retrac ver ' pl a
o 1ot apaacesasatrTaRe ST 2 PR S L AT of BB ReE T ps

conpri sing: a body nenber for unti ng on an i ndexing turntable, said bod
P wa%er intglthe cavity q%c udes the step of %emoving a worked y

chip in said cavity by said pick and place mechanism after a

completed process cycle.

4, The method of flipping IC chips to be worked on different
sides as claimed in the preceding claims, wherein said step
further comprising of the step of retracting said second cover
plate tc reveal other side of said chips in sald cavity after

the holding member is rotated.

5. A flipper unit for use in an apparatus for flipping IC
chips comprising:

a body member for mounting on an indexing turntable, said body
member having a front end portion and a rear end portion with
said rear end portion being directed towards the axis of said
turntable, whereby said body member includes a passage
extending through at least the rear end portion of the body
member, and

a holding member having front and rear end portions, said rear
end portion includes a cylindrical rod rotatably and slidably

received in said passage of the body member and said front end



menber having a front end portion and a rear end portion with said rear end
portion being directed towards the axis of said turntable, whereby said
body nenber includes a passage extenqing t hrough at |east the rear end
portion of the body nenber, and a holging menber having front and rear end
portions, said rear end portion includes a cylindrical rod rotatably and
slidably received in said passage of the body nenber and said front end 18
portion having an elongate holder formed with hol der plate sandw ched with
a pair of closure plates, said holder plate is forned with a cavity and

sai d cl gsHf el #88 rRY eahndenansend | volslirdapbentgl alitie he18ak-d hpdder

pl ate such that saidcavity can be opened or closed on one or both sides.

6. The I ppe it.for_use.in_an r at f.or. flj_ppi I ' S
clainedg%%gg é?%@S?léﬁe?eﬁglgaP F?%%?r%n§56§%ﬁro$%¥ﬂ'ﬁﬁﬁééﬁn |%§325%ber
further _includes a holding block faormed in a fork-1ike shape hayi ng opened
channel £PH %2t HRER §aF6VFng§ndf§@lﬂe iFYTS HHid s dHigar B ?F?Eﬁén 'Y The
flipper unit for use in an apparatus for flipping IC chips as clained in
cl ai m 631livhalpbe nrsdp8inNgl der HrbdkhhRades pdaitre ofudut Ehapl @adsl féxetY o sai d
hol di ng bl ock at opposing

can be opened or closed on cne or both sides.

6. The flipper unit for use in an apparatus for flipping IC
chips as claimed in claim 5, wherein said front end portion of
the hclding member further includes a holding bleck formed in
a fork-like shape having opened channel in between said forks

for receiving said elongate holder.

7. The flipper unit for use in an apparatus for flipping IC
chips as claimed in claim 6, wherein said holder block has a
pair of ocuter plates fixed to said holding block at opposing

sides for holding the pair of cover plates.

8. The flipper unit for use in an apparatus for flipping IC
chips as claimed in claim 7, wherein each cf said outer plate
has a groove for allowing a pusher block mounted on said outer
plate and fastened to an inner end of said closure plate
through said grcove for controlling the sliding strokes of the

closure plate.



sides for holding the pair of cover plates. 8. The flipper unit for use in
an apparatus for flipping IC chips as clained in claim7, wherein each of
said outer plate has a groove for aIH Wi ng a pusher bl ock nmounted on said
outer plate and fastened to an inner e€nd of said closure plate through
said groove for controlling the sliding strokes of the «closure plate. 19
9. The flipper unit for use in an apparatus for flipping IC chips as
claimed in claim5, wherein said flipper unit further conprising |ocking
means being formed on said rear face of said holding block of the holding

menber gnd thg.fEeRbpbace Qe Adie hady; repher such cLhate Sai € gekingraeans,

when engaged, prevent the hol ding nenber frombeing rotated, 'and Tesilient

means bej ng_provided tq urge.the l.ocking nmeans .t he engaged osition. 10.
The 111 Ehers LRy of Eimege 1l 2R, s S0 o b A T B b P AT A e
inclaimb5, wherein said closure plate includes a vaquun1gassage ext endi ng
t hr oughCSEPHL 8BS ur® P idt%e MEAASemRIND EBRGPEgAR SAdChefcPphssaqs a?fsaid
hol der plate and finally through the cylindrical rod where air tubing is
fitted agidhkobdtngfbsard eyl ither hedldingd rerdmnt ke aiterfront face of

the body member such that said locking means, when engaged,
prevent the holding member from being rotated, and resilient
means being provided to urge the locking means to the engaged

position.

1C. The flipper unit for use in an apparatus for flipping IC
chips as claimed 1in <c¢laim 5, wherein said closure plate
includes a vacuum passage extending through said closure plate
and ends to congregate another passage at said holder plate
and finally through the cylindrical rod where air tubing is
fitted at the end of said cylindrical rod from the center

point of said indexing turntable.

11. A turret apparatus comprising a plurality of flipper
units attached to an indexing table whereby said indexing
table includes a inner cam profile for engaging with said
holding member in order to longitudinally exert said elongate
holder into a receptacle cof an actuating device, and said
receptacle is rotated once said elongate holder is extended

in.



poi nt of said indexing turntable. 11. A turret apparatus conprising a
plurality of flipper units attached to an indexing table whereby said
indexing table includes a inner campspfile for engaging with said holding
menber in order to longitudinally exert said elongate holder into a
receptacle of an actuating device, and said receptacle is rotated once said
el ongate holder is extended in. 20 12. The turret apparatus as clainmed in
claim11l, wherein said holding nenber having its cylindrical rod in contact
with an inner camprofile for releasing the | ocking neans at a chip
flipping |ocation and neans associated with one or the other aperture
closure plate being in contact wwth an outer for sliding an aperture

cl osur e 1pl at eyc0 chhe ol Ui NIN L ONe1d e dNen LULLSh 2RPALRLYS iAS sl al med

in claim1l, wherein sai pparatus further conprising a rotatlng |sc

havi ng fI unlts at ache at _spa i_nt rvals al ong t er
t he dISC }HRO Fdér 't be%ﬂ(ﬁ g p%%de g§%§ §§¥a |o%%npai§ EE urret

apparatuys as clainmed in cIa|n1 11, wherein sald cans are attached to the

upper andPeSwetapl BEBS LR drfer FeLBAENE r &Nt P HoVRFERERBE thhe Pl &NEP

flipping location and means associated with one or the other
aperture closure plate being 1in contact with an outer for

sliding an aperture closure plate to the closing position.

13. The turret apparatus as claimed in claim 11, wherein
said apparatus further comprising a rotating disc having
flipper units attached at spaced intervals along the periphery

of the disc in order to stop at a predetermined workstations.

14. The turret apparatus as claimed in c¢laim 11, wherein
sald cams are attached to the upper and lower plates in order

to control the movement of the plates.



