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hence, the invention relates closely but not jr

The present invention relates generally to an automated
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
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 solution to provide semiconductors
manufacturers a faster throughput speed on their
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

and test, hence, the invention relates closely but not

requiring

or
20 and



2 limted to the design and manufacture of test handlers, in which,
pgckages of sem conductor or other electronics devices are tested for
various characteristics before it is 2pass on to subsequent processes or
endorsed as a finished 5 product. These packages are mani pul ated to al | ow
wor k processes (making, tests or inspection) to be conducted

aut omat i 'AMRLd THe FREUSES) IMas st e Ec ot of r spstademeiisn, in
facilitating all these processes to be done at very high speed not

achi evabibd diy, huperikagene of t kemlOondncpukat ioens otdati r eslécst teonfdé p t he
packages to nultiple angles to allow processes to be done on the packages.

Typi cal ldgvitdees packagestedf Ebppedri8lsdeaneastb@iakliow HYRGRSSAS i%), be
carried out and dependi ng on the subsequent processes, it may be flipped

back ag Onh T $ 4N rj Lon. Th | nes.accorgdi ng .to,prior
art rec?id\}ests %Ilrll I% ?"Irdo@meaq%é“gl %gérr%%%gﬁegg ﬁean\rﬁaogggearhen%gz e éj]br}ﬂ?lﬁ%asabl y
holdgng &Qg C!C, Hﬂg first armthat receives the IC then passes it to a
secord armMttils f 1THPiThg RIEALES THRE prtERdhPdel 10 wetid 20 Tk
particul ar speed. In order to increase productivity it is always necessary
to keepFFﬁﬁﬁﬁﬁﬁﬁhg(Pﬁél§§eedt6§ts or 1nspection}) 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
200 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



t hese machi nes. However, after a certain speed the machine 3 does not work
gp thersaid ICs would fly off the armdue to catapult effect. Therefore,
there is demand to have a flipper nachine that works at nuch higher speed.
S Brief summary of invention An inplementation consisting of multiple units
of a flipper nmechanismthat carries an object to be worked and it is _
nount ed g hwtciverkf asebbe ohid rI@tsatwngai fryl aff ﬁhatbamﬂddautdotatlng
circular platformis indexed and 10 stops intermttently as it nake a

conpl et eatelpatlitor fFedthat each flipper nechanismis transported
sequentially to stop at all workstations that are nounted in a
corresponding circular layout of the platformto allow work to done on
the object. In addition to transport the work objects to 15 multiple

wor kst atrh@Re fioked CiHEH Ak sy tHe HLipper fi&;a/ h Ri ity to flip
or rotate the object into Spositf%ns t hat expose 4§3§,§g§ﬁ§ﬁ tﬁg“%bject to
f ace ugwq&%sako %E%OWi rk to be one on it. This nechanism caters for

be '

work to one a ﬁU|tIpeg 5#&&ds within the 20 rotary planes of the

enbodi ment of the flipper mechani sm

5 Brief summary of invention

An implementation consisting of multiple units of a flipper
mechanism that carries an object to be worked and it is
mounted on the circumference of a rotating circular
platform. The rotating circular platform is indexed and
10 stops intermittently as it make a complete rotation so that
each flipper mechanism is transported sequentially to stop
at all workstations 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
15 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 one on it. This mechanism
caters for work to be done at multiple angels within the

20 rotary planes of the embodiment of the flipper mechanism.



.1 4 The object is placed, which can conceivably being achieved by a pick
and place nechanism to sit and held in place in a cavity on the

enbodi ment, which in turn, will be rofated or flipped. The cavity is
formed with an appropriate 5 material with a through slot precisely forned
or machined to the shape of the object or any other shape_that'flts. The
t hr ough Teotobkectaniii eRaged t iwhivd s¢an | apnceivably bedng cathieatest al
noveabl e plates that when extended outwards, it will cover the through

sl ot tobvt s emickebyd pOaConwerseinysmphen tdiee phed ehésdr ehr gatze@d iimwar ds,

the through slot is revealed. The plates nove independently of

but theiar doxenENds ahe ambaagdedns tialcH hg, PeELOM/Phat gl S

each ot her

gg@ed to

serve as a base for the object to sit in. The top and bottom plates are

swi t ched, /15 A1

will act as a %%ﬁer to prevent a

j ect

cavity

h I h ti.ge t ity ,,s rotated. The to pl ate
T v aRiithe 100 ACF BRI R "GPP B

as it i ei_ng,r ot at.ed. ce the otation.is conpleted, the top plate,
whi CIEI vvﬁ‘sé‘l%ﬁ’rrel\%ilou"%]r ?hg}&ﬂl{gg}n f)]i%’l%eprf?lrsé’tltya FAed expdsehinedpi ect
for 20 work. The bottom plate, which was previously the top plate,

to the shape of the object or any other "shape that fits.

The through slot is sandwiched with two similar, if not

identical lateral moveable plates that when extended

outwards, it will cover the through slot to its entirely.

10 Conversely, when the plate 1is retracted inwards,

the
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through slot is revealed. The plates move independently of
each other but their movements are arranged so that the
bottom plate is extended to serve as a base for the object
to sit in. The top and bottom plates are switched
interchangeably each time the cavity is rotated. The top
plate will act as a cover to prevent the object from
falling out of the cavity as it is being rotated. Once the
rotation is 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



remai ns extended to be a base for the object to sit on. The two plates

bave provisions of vacuum passage to supply vacuum suction force to
ect securely when it acts as & base (i.e. when plate is at bottom
position) The 5 plates are noved outwards and i nwards by way of
I npl ementing a cam foll ower over a camprofile or by any other neans that
will acHaftes he adesi redvadyermhitveamids t hendpl atweards Botdy pl ahgs, shien

extended to cover the cavity, forma flange that will allow a receptacle
or a griijpperenteviieyte deaci folhdeet hevieet af i @8m Igr o decenyiys

t he obj

the flI

of a recapiac! Reambi €Ratn Wliunn.adisidwt ated 4bus 49 gh

obj ect
cavity,
al | ow

ange fornmed by the fully covered cavity is positioned into a

in the cavity. To prevent unnecessary or aCC|gentaI rotation

hol d

t hat
sl ot

emkhs! of [ {pPing the
of the

ing mechanismis incorporated that will only disengage to

the cavity to rotate freely on the lateral axis. The |ocking

mechani smis re-engaged to | ock the enbodi nent 15 after the cavity has
successfully being rotated by the receptacle. For added safety, the

'OCkkngfﬂﬁﬁPagig%ggf dWSégned to only
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extende to cover the cavity, form a
flange that will allow a receptacle or a gripper device to
facilitate the rotation. It can be envisaged that the
flange formed by the fully covered cavity is positioned
into a 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
mechanism is incorporated that will only disengage to allow
the cavity to rotate freely on the lateral axis. The
locking mechanism is re-engaged to lock the embodiment

atter the cavity has successfully being rotated by the

receptacle.

For added safety, the locking mechanism is designed to only
unlock and allow 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.



unl ock and allow rotation when the flange, fornmed by the wupper and |ower
pi ates; has been successfully engaged to 20 the receptacle. Effectively

changi ng the |ocking effect to the réceptacle. The invention will not be
able to rotate at any rest state. . t 6 Inplenentation- of the invention

will be of great essence, .in particular tqQ_the provision of autonated
solutioﬁgmﬁ “ﬁQﬁq%&Q%aggdth%Pbﬂ%?an??iHP&LHPQSognQﬂﬁéqrﬁﬁﬁﬁ$%ﬁrare
spread evenly on the circunference of a circular and 5 rotat[ng tabl e,
transportt nga&RACRRBpi Yy the objecisieon bef wortenkied asodss ionisti pfe
stages of work at high speed indexing sequences. Simlarly, inplenmentation
can al so-Wweretappset epskemear Mylstigrie waeibtsherobileet 9 nake@ ttibanspes t ed
linearly instead of rotary notion. 10 The above is achieved by providing a

met hod faprddd ppivighly ntagr aited G 1 ealid £ ShiMSe CUPr i $i 'lgiﬁé\?lif epén?(
of :placing chip into a holder; inserting holder in between the fork of a

bi f uscat,e tEIRMMES ; + &Pfe I Ot ALLBE SR A PIT W cat dﬂﬁﬂge to . ratat .tﬂﬁ sai d
hol der and the chips. 15 T%e Pﬁventﬁoﬁnisqgﬁgj ac |%9%d089e6 O&Fﬁl a

hol der fdgfked on across multiple stages of work at high speed
indexing sequences. Similarly, implementation can also be

applied on linear systems when the objects are transported

linearly instead of rotary motion.

10 The above is achieved by providing a method for flipping
Integrated Circuit chips comprising the steps of:placing
chip into a holder; inserting holder in between the fork of
a bifurcate member; and rotating said bifurcate member to

rotate the said holder and the chips.

15 The invention is also achieved by providing a holder for
use 1in apparatus for flipping 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

20 towards the axis of the turntable, when mounted thereon,
the body member having a passage extending therethrough,

the passage through at least the rear end portion of the



use in apparatus for flipping electronic circuit chips, which conprises a
body penber for nounting on an indexing turntable, the body portion having
a front end portion and a rear end pdrtion with the rear end portion being
directed 20 towards the axis of the turntable, when nounted thereon, the
body nenber havi ng a passage extendi ng therethrough, the passage through
at | easttadye mempernbepost IGTDilathelnf sechden. matskrabehig diokddreg in
section, and a chip holding nenber having front and rear end portions, the
rear endhembent i bavéogprisimg andyl redri eald rpdrtesesyedHen ther cirncul ar
passage in the body nenber so as to be rotatable 5 and slidable in said

passage pid itdie fdamr echpordi ogy1DaMENgad ChbR helkdingeaperitir e yd th
associ ated cl osure nenbers, one on each side of the aperture and

ndependanilyt . g6l o Skt Lo MegaRee e et Bl L aneryvre

can be open or cl'ose n one or bo es, | ocking
menbér Gch TRAEB4En Heanerid WRERSBAGaBtE (Bvehfolke Shfp ARIGAY nenber
frombeing K rotated, and resilient nmeans being provided to urge the
having a chip holding aperture with associated closure
members, one on each side of the aperture and independently
slidable relative to the aperture such that the aperture
can be open or closed on one or both sides, locking means
10 being formed on the rear face of the chip holding member
and the front face of the body member such that such means,
when engaged, prevent the chip holding member from being

rotated, and resilient means being provided to urge the

locking means to the engaged position.

I5 Furthermore the apparatus for flipping electronic circuit
chips, comprising a plurality of holders according to the
above mounted around the periphery of an indexing turntable
with the rear end portions of the chip holding members in
contact with a first stationary cam surface for releasing

20 the locking means at a chip flipping location and means
associated with one or the other aperture closure members
being in contact with a second stationary cam surface for

sliding an aperture closure member to the closing position.



| ocki ng means to the engaged position. 15 Furthernore the apparatus for
f4ipping electronic circuit chips, conprising a plurality of hol ders
according to the above nounted around the periphery of an indexing
turntable wth the rear end portions of the chip holding nenbers in

contact gy Ll Qegkﬁigtiggti%n%%gwg%nlsurface for releasing 20 the | ocking
p Thipp

means at a chi ing [Ocation 3d neans associated with one or the
ot her aperture closure nenbers being in contact with a second stationary
cam surface for sliding an aperture closure nenber to the closing

positio Brig; descrEBtion of ,drawi ngs /A better understandi ng of the

; -g'ﬂéf 8 t
i nvent i Bn 8¢ Y5t Y0t 9 WAk tfe RGO dbscPepERBnoBtadned
enbodi rent of the invention set forth below is considered in conjunction
with 5¥hAB akkenpiaha nedr fissgsptiienwhipéh: tig g ambadipeestpectfi vehei ew of a
single unit of the flipper nechanism Fig 2 is another perspective view of
a singl énuanhtiofh ske fdritppeare Invehomi sonsd ddrédiei hopoplahetopaned téxposi ng
the 10 cavity, where the object will be placed

5 the accompanying drawings, in which:

Fig 1 is perspective view of a single unit of the flipper

mechanism.

Fig 2 is another perspective view of a single unit of the
flipper mechanism with the top plate opened exposing the

10 cavity, where the object will be placed
Fig 3 is an exploded view of the flipper mechanism.

Fig 4 1s the invention in position in a receptacle to

facilitate the rotation.

Fig 5 illustrates multiple flipper units mounted to a
15 rotating disc in order to practically use the invention in

the production of Integrated Circuits.



Fig 3 is an expl oded view of the flipper
kn position in a receptacle to facilitate the rotation.

rotate to be in the preferred termnals up or termnals

flipper
conpris

down position.

mechanism Fig 4 is the invention
Fig 5 illustrates
nultiple flipper units mounted to a 15 rotating disc in order to
practically use the invention in the production of Integrated Circuits.
Fig 6 s@gms(%h?]atta hment bg{meen the rollers and cam Detail ed

descri ptitdh oSN e dtho R e RNt asdsi I 15P KddhpT it @%4 i pper uni t

torotate an ICif it is in the opposite orientation. The IC may be 5

The

nmechani sm according to the present invention as shown in Figure 1

¢, desAriPiCh R tidr P Mol | ow bl ock (40). Said block is

preferably V shaped at one end. The V-shaped bl ock (40) is 10 fi xed

permanently on to the rotating platform The main arm (30)

simlar

V-shaped block (40) preferably at the m ddle of the block that

i s shaped

to a tuning fork as illustrated on Fig 3. The rod end of the nain
arm (30)Thes imeentien papésadpycalmpriines tthef hippow veiti 6o ofotdte

is 15

fitted wint i@ithedtbaar i hystbe bppbisiget ati esddt iald .ovrhe ot at imary s i on of
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n arm The open ends of the V-
rotate to be in the preferred terminals up or terminals

down position. The flipper mechanism according to the
present invention as showq in Figure 1 comprises a main arm
{30) mounted on a hollow block (40). Said block is
preferably V shaped at one end. The V-shaped block (40) is
fixed permanently on to the rotating platform. The main arm
(30} is shaped similar to a tuning fork as illustrated on
Fig 3. The rod end of the main arm (30) is inserted
telescopically into the hollow section of the V-shaped
block (40) preferably at the middle of the block that is
fitted with either bearings or bushing that will allow
rotation motion of the main arm. The open ends of the V-
shaped block (41) have a step (41) that will fit the
perpendicular portion (32) of the main arm (30) so that
rotation is prohibited when the main arm (30) is flushed
fully to the V-shaped block (40). The flush force is
accomplished via a spring-like action mounted at the other

end of the V-shaped block. The return mechanism (31) is



shaped bl ock (41) have a step (41) that will fit the perpendicular portion
¢(32) of the main arm (30) so that rof tion is prohibited when the main arm
(30) is flushed 20 fully to the V-shaped bl ock (40). The flush force is
acconplished via a spring-like action nounted at the other end of the

V- shape QK t chand sJe ' .i.mpl.ene d by y of a
spring gﬁ@tl t hent-r%?ntsgr%é?3g‘)i v% Hﬂaﬁé%/%‘i%et?% uégéa fagm} h@t@ s‘ﬁ’?la]pjggbl
bl ock, r.ohi biti rotation at. res ate. It is also conceivable
t hat threl"leﬂlfa tsﬂrhr’le ng%HSﬁ%gmt&gﬂ‘eagv‘é%ﬁ?% tggﬂcgf 86NCE RAhERItNG 5 of her
spring |ike conponents can be inplenented to achieve the same. The end of
the mai f ArAhC30) 2hask & oFItee(33}t tifataéan IwonemiivRlLe ethpy arye
concei vabl e actuators to push the main arm (30) against the return _
mechani HRATUFN) NochaREas BSush tde vprphapetibhock (d@)lsr epdasiesg tdwe main
10 arm (30) fromthe groove (41) to allow rotation. Referring to Fig 3, a
rect &ngwitdrempl spei (@4] 1 kit woapbheotgh cal dbe shapedméatéit thex@bjerd to be
processed (27) at one end will be fitted to the main arm (30) at the fork.
The plathe (24hei sThet teedi bet WeaB e OPLANSI(8DS (33) Of rbhger (33)

that can be manipulated by any conceivable actuators to

push the main arm (30) against the return mechanism (31)

outwards from the V-shaped block (40}, releasing the main

10 arm (30) from the groove (41) to allow rotation.

Referring to Fig 3, a rectangular plate (24) with a through
slot shaped to fit the object to be processed (27) at one
end will be fitted to the main arm (30) at the fork. The
plate (24} 1is fitted between the open slots (33) of the
15 fork and the cross flanges (26) of the plate (24). The main
arm (30) and the rectangular plate (24) are built along the
rotational axis of the embodiment. The rectangular plate
(24) will have two other but identical plates (21), acting
as covers, rested in the inner side the forks of the main
20 arm (30), both covering the rectangular plate (24). An
outer and final set of plates (25) is incorporated to hold
the covers (21) and the rectangular plate (24) in place,

mounted in the wall of the fork on the main arm (30) and it



15 fork
and t he

enbodi ment. The rectangular plate (2

pl ates
mai n 20

and the cross flanges (26) of the plate (24). The main arm
rectangul ar plate (24) are bUf|t along the rotational axis

4) wi |l have two ot her but identical
(21), acting as covers rested in the inner side the forks of the

(30)
of the

3 bat h t I I 24 oL ter and
final se%{g}ép? P&gg(z £bﬂgoF %F%%gd%? uﬁ@%apf% gové?% P51t hd t he
ar plate (24) in pl ace, _mounted in the wall of the fork on the

mai n ar hoE%0) °Andtie “talﬁés agry | hAge- (2@)8tr9éltteé1 oBédteRe bpeh d1a%e (33)

rect ang

of the

groovesPFW%HquqalalBéWPWﬁé cbbeks WD) tadloyl | §bei nwavdrer Ot wartds of the
m (30). To control 5 the sliding stroke of the covers (21), a pusher

fork on the main arm (30). The outer plates (25) have provi

si onal

bl ock (22)idd sifwstdned omtasdsnnef ehd okinhhearmovess) (2Tp .cofterdil ock
visually a protrusion fromouter plate (25) and its w dth has

ithepraipiafin@ss andkad b shiedecdleanrg 4., shopudneth@i@eker (piate (25)
The stroke of the cover (2) 10 is limted by t he stroke of the bIock (22)

al ong t he sﬂﬁter%t&e pHLeh nRkdt @ PDr ARL e£6L 085t 92h 9 Trang, 1%y he

mai n ar
(22) is
slide f

bl ock (
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22), is noved or

(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 cover (2)
is limited by the stroke of the block (22} along the slot

on the outer plate (25}.

Referring to Fig 1 and 2, the block (22), is moved or
manipulated over a bearing or roller or other variants that
functions as a cam follower (23) fastened on the top of the
block (22}. Fig 1 shows the position of the block (22),
which «closes the cover (21) to the entirety of the
rectangular plate. The movement of the block (22), which
ultimately controls the stroke of the covers (21) is
limited and controlled by the length of the slot at the
outer plate ({25). Fig 2 shows the position of the block
{22) that opens the cover that reveals the slot (27) on the
rectangular plate (24), which forms the cavity where the

object will sit in. The manipulation of the cam follower



mani pul ated over a bearing or roller or other variants that functions as a
camfoll onwer (23) fastened on the topmof the 15 block (22). Fig 1 shows the
position of the block (22), which closes the cover (21) to the entirety of
the rectangular plate. The novenment of the block (22), which ultimtely

control s 4he r ve I | im ted and control |l ed by the

| ength o( 3!t”he&lisl gﬁsa?qltshg%zg&oou{%r(%%%t éi( fﬁhmeﬁieé’ Xholls Wgrpo%? I on of
t he bl ock F( %) gn%% opens tﬁe cover .that reveals tge sl ot éﬁé@{on t he

rect angil"a l§1 at AT orhe ERETERET Y SWRBFE eh&aYob Wl sit
in. The mani pul ati on of_ the camfol]ower 12 (23) on the pusher bl ock (22)

i s achi &0y Bhothner2Pamtiplofonky THE ré&h prbf iexdenst deBegraves such a
way that the pusher block (22) will only retract or extend the cover (21)
at appr dpdilat @ti nepprabsigtee. inegreaded {b-el pseeStemiedy ttur igigpget ati on
and retracted to open cavity for work to be done). The cover (21) at the

bot t 6m siade tiyendiinsngcl ostest i die acldosedt past edort ©f ophe cexeit(21od s
assured by a coil spring (not shown) sprung around the pusher block (22)

in a mpeek tatbadddnadl wayse feseert he1bl gektha exkerd siQd hereougy (21)
at rest state.

closed. The closed position of the cover (21) is assured by

a coil spring (not shown) sprung around the pusher block

(22} in a manner that will always force the block to extend

10 the cover (21) at rest state.

In Fig 2, a vacuum suction hole (20} is visible. The vacuum
suction hole 1is featured to provide a firmer hold of the
object in the cavity. The vacuum suction has its passage
machined through the middle portion of the cover (21) and
I5 ends to congregate another passage at the rectangular plate
(24) and finally through the main arm (30) where air tubing
is fitted at the end of the main arm (30) from the center

point of the rotating platform.

Fig 4 shows the invention in position within a receptacle
20 (51) that will facilitate the rotation of the embodiment.
The fully closed covers (21) form a flange that will fit

into the receptacle (51) that can be rotated by way of a



In Fig 2, a vacuum suction hole (20) is visible. The vacuum suction hole
s featured to provide a firnmer hold of the object in the cavity. The .
vacuum suction has its passage nachihed through the mddle portion of the
cover (21) and 15 ends to congregate anot her passage at the rectangul ar

ir tubin S

inal l'y through the.ngi 30) wh
Fitted SORHE ciRPor the RATn GPRCEI0R o PorFTasbant o Mol REGTL 44

rotating platform Fig 4 shows the invention in position within a
recept agioé:a%‘g( ST?ttlgﬁt wWie Fadh i tshe (ORe r bt axdersied hengabddigrent .
The fully closed covers (21) forma flange that will fit into the

r ecept adlSESPSBC Ithat( ddn 19 r dilet ed Byl aday GF3)a EQchotadr (B0)e ort iamgy

concei vabl e actuator that provides rotating notion. The main arm (30) is
ext endediissngadiag rideephachea¢hl)(38) tirem dHerst(83) (ahy at sare 4 ne
di sengaging the main arm (30) fromthe step (41) at the v 5 shaped bl ock

(40) st hathapreohi bb1sck ot aB0en, thatal |@ysh it | ORot IDeospPri kG Meghagni sm (31)
between the roller (33) and the v-shaped block (40) will return the

enbodi meRje denllch . 0K PO LhOPnQRSEN! 181 OLatLARLT $hE0R)18lsd anf the
pusher is relieved frgér#the roller (33) .( E?fectl vePy, this ©
and the v-shaped block (40} will return the embodiment into
locked position once the rotation is completed and the

pusher is relieved from the roller (33). Effectively, this

10 forms a two-step, extend and rotate mechanism.

Referring to Fig 5, the extension is achieved via a outer
cam profile (63) from a cam (64), forcing the roller (33)
on the main arm (30) to roll over the profile and
effectively pushing the main arm (30) out of the slot (41)
15 on the v-shaped block, thus unlocking the main arm (30) for
rotation. The same can also be achieved with other actuator
such as pneumatic or electric actuator. The lock provided
by the step (41) on the v-shaped block (40) prohibits
unnecessary rotation but does not prevent unintended
20 extension of the main arm (30) that will effectively cause
the main arm (30) to be free to rotate. To prevent this, a
pin (34) acts as additional lock to prohibit the main arm

(30) to be extended manually or by centrifugal force as the



10 forms a two-step, extend and rotate mechanism Referring to Fig 5, the
extension is achieved via a outer camprofile (63) froma cam (64),
forcing the roller (33) on the main @rm (30) to roll over the profile and
effectively pushing the main arm (30) out of the slot (41) 15 on the
v-shaped bl ock, thus unlocking the main arm (30) for rotation. The sane
can al seiFeuden dvakdlen {60 bt Rekahesuatohiguctpeed prBuempis dB48l dctri c
actuator. The |ock provided by the step (41) on the v-shaped bl ock (40)
pr ohi bi tsd ot cesstaryaY by afhon utgdoese nohapr éventa uniiptanded p2:h
extension of the main arm (30) that will effectively cause the main arm

(30) tombaeHnfineel t onr otBée. sdme Preauent(dd)i sthat Phas(3dhe adistas ad@l tional
|l ock to prohibit the main arm (30) to be extended nmanually or by

centri f'{.'ﬁ%'flfl%rc%ﬁ)s hagl%e@ eyl 8kt LAR! @ HSBM 3 1Pt AL edo)i ghespged. The

pin (34) slotted vertically into a groove t as a circular path

TR 0, BT e i %P%gsﬂéh§r8tfﬁ?iuc‘?ﬂ‘ﬁ BrebyeSRipan il ock

(40). The grpove on the cam(64) is not continuous. The path of the groove
br eaks 8 r(gffQ PastSt F?é’tpl‘:t?r(t’o"@u % al TR%y BREtBnQTonth BREOHS Praaks

to release the pin (34) to allow extension of the main arm
by the outer cam profile (63). The broken path of the
groove profile corresponds to the size of the outer cam
10 profile (63). This means that the outer cam profile will
begin to extend the main arm (30) at the point where the
groove breaks. The reverse is also true; the outer cam
profile will complete the retraction of the main arm (30)

as the pin (34) re-enters the path of the groove.

15 Fig 5 illustrates the implementation of multiple units of
the flipper mechanism (10) in a turret system. The
embodiment 1is fastened onto a circular rotating table (60)
at the V-shaped block (40) of the embodiment. The units are
laid out at the circumference of the rotating table (60),

20 which is mounted on a high speed and precision motor (61).
The inner cam profile (62) is designed to specifications
that will manipulate the cam followers (23) that will

eventually open or close the cover (21) of the invention.



by the outer camprofile (63). The broken path of the groove profile
corresponds to the size of the outer cam 10 profile (63) . This neans that
the outer camprofile will begin toxtend the main arm (30) at the point
where the groove breaks. The reverse is also true; the outer cam profile
wll conplete the retraction of the main arm (30) as the pin (34)

r e- ent ef§€t héTpaeRestathengr 6fvethes Fyemtion sty atreat t HEMifstemdit at i on
of multiple units of the flipper nechanism (10) in a turret system The
enbodi mtutrres f ayséped.onPbharci fouhar oDt aimpilereit & {@G0,) =atct heasV- shaped
bl ock (40) of the enmbodinent. The units are laid out at the circunference
of the nanekirngbhabbe (68, Rsavhiteh appmaedt edooraenhéed speed san
precision nmotor (61). The inner camprofile (62) is designed to

speci fi gatjeeRgvet.hat will manipulate the camfollowers (23) that wll
eventual | y open or close the cover (21) of the invention. 15 The

i npl ementation of the invention is not limted to turret systenms. Qher
forms of inplenmentation, such as |inear based, can also be applied to

achi gverhie A/ e Qi 6L Wevalt LY oV ad ONp | 8o A0%3R ageoys Qual, Jyrior 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.



multiple stations of rotation to be inplenented and at the sane tine,
reduces the notion needed to achieve {he sane, thus increasing the
pot enti al
Integrated Grcuit chips conprising the steps of: placing chip into

hol der; &rLaiaserting hol der in between the fork of a bifurcate

of higher throughput speed. 16 Clains 1) A nethod for flipping

a

nmenber; and

rotating said bifurcate nenber to rotate the said holder and the chips. 2)

A hol der for use in apparatus for flipping electronic

whi ch conprises a body nmenber for nmounting on an indexing turntable,

body portj onp hayipgo@ freyyt epe; poEfLon iﬁgk e rtion with
rear end portion being directed %@@é&gs the éﬁ?@ﬁﬁ{ ?géegﬁ%nta%?%gsmhen

nount ed therggﬁﬁgﬁggggoq%en%%ber 1%_having a passage extending

t her et hr ough,

age ~ th

10 circuit chips,

t he
t he

Fgﬁgﬁ dt least the rear end portion of the

body nenber being circular in section, and a chip holding nenber having
front and rear end portions, the rear end

10

15

2)

placing chip into a holder;

inserting holder in between the fork of a bifurcate

member;

and rotating said bifurcate member to rotate the said

holder and the chips.

A holder for use in apparatus for flipping 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 passage
through at least the rear end portion of the body
member being circular in section, and a chip holding
member having front and rear end portions, the rear end

portion comprising a cylindrical rod received in the



portion conprising a cylindrical rod received in the 17 circul ar passage in
the body menber so as to be rotatablg and slidable in said passage and the
front end portion having a chip holding aperture with associated closure
menbers, one on each side of the 5 aperture and independently slidable

relative to E!ﬂ@cu@-ﬁ@rtﬁégs§§€h Lhat ch8e BPeyt UkSniSép bg, open ofclgsed  on
one or both sides, |ocking neans being forned on the rear face of the chip

hol di ng menbeg.gpg;t be Jﬁ&ngliﬁgglﬁg{iﬁ Nea PRULIRABE SUEN haale syah means,

when engaged, to prevent the chi I ng ne m bei ng rotated, and
resilient means being.provided to urge the |pckin nmeans .t o the engaged
posi ti on. 3)gﬂépaP8f3§% or T ndieI%Ef?onB858FﬂguiFPFHFH§F eﬁﬁggising a
plurality of holders according to claim2 15 nounted around the periphery
of an indexi A§SPELAESEI £L1FHIE t RETPEAS  erfN o oPRClof Stile cAfp 1 di ng
menbers in contact wwth a first stationary camsurface for releasing the
| ockPng neanadparturehiand| ijgglapgndsodtlivon sladdbheanseistoveat ed wilteh one or
the other aperture 20 cl osure nenbers being in contact with a second
aperture such that the aperture can be open or closed

on one or both sides, locking means being formed on the
rear face of the chip holding member and the front face
of the body member such that such means, when engaged,
10 prevent the chip holding member from being rotated, and
resilient means being provided to urge the locking

means to the engaged position.

3) Apparatus for flipping electronic <circuit chips,
comprising a plurality of holders according to claim 2

15 mounted around the periphery of an indexing turntable
with the rear end portions of the chip holding members

in contact with a first stationary cam surface for
releasing the locking means at a chip flipping location

and means associated with one or the other aperture

20 closure members being in contact with a second
stationary cam surface for sliding an aperture closure

member to the closing position.



stationary camsurface for sliding an aperture closure nenber to the
ctosimg position. 18 4) A flipper nmechani sm conprising several flipper
units as clainmed in the preceding clains conprising; a rotating disc having
flipper units attached at spaced intervals along the periphery of the disc

in 5 Order bo Biapoal ARASHALE! NLORYLYOLKS! ANS) Sk AELEPRL NIt as

claimed in claim reirn cans are ttached to the upp and Tower plates
in order to _contral EFe myyenent, of the plates. 6) An .apparatus for
f1ipping I nt &gr &LEdTET & - NEnPFE e "o P IS FOMR IR Hol der; a hol der
rotating neans which is nounted in a fixed position with a chip hol der
recei ving recess; neans for bringing chEp,one at atinme in contact into 15
sai d recess; SwhéPsRh WFen HeCes &aiy he HldPREINg WddSs iad taahest edlin or der
to rotate the chip holder. 7) A turret systemconprising a plurality of
chi p hol di ngsPasgss brtachebst @ lond ndexi by rimbles ywhef eithesadlilscabilre

5 order to stop at a predetermined workstations.

5) A flipper unit as claimed in claim 4 wherein cams are
attached to the upper and lower plates in order to

control the movement of the plates.

6) An apparatus for flipping Integrated Circuit Chips

10 comprising;
a chip holder;

a holder rotating means which is mounted in a fixed

position with a chip holder receiving recess:;

means for bringing chip one at a time in contact into

15 said recess;

wherein when necessary the rotating means is actuated

in order to rotate the chip holder.

) A turret system comprising a plurality of chip holding
means attached to an indexing table wherein said table

20 comprising:



20 conprising: 19 a primary camfor engaging with the chip holding neans in

ofder.sto longitudinally exert said hgolder into a holder receiving recess;

sai d hol der receiving recess to rot at'é once chip 5 holding nmeans is

extended in. 8) A chip holder as clainmed in the preceding clains wherein

to hold the IC or, the Iikei%%{ner a vacuum suctiog.is Eéovided where it
Rgh

i ncl udes a pas&EFBTEX TR (HHMGHY ne Thi hRRof 48926 38%ds to 10
congregat e anot her passage at the rectangular plate g24) and finally
t hrough the &§l itwReEakor okPRghered nadlly usKagti ssdid t Bglgert hbnkpd aof t he
cylindrical rod fromthe center point of the rotating platform

holder receiving recess;

said holder receiving recess to rotate once chip

5 holding means is extended in.
8) A chip holder as claimed in the preceding claims

wherein to hold the IC or the like firmer a vacuum
suction is provided where it includes a passage
extending through the chip holding means and ends to
10 congregate another passage at the rectangular plate
{24) and finally through the cylindrical rod where air
tubing is fitted at the end of the cylindrical rod

from the center point of the rotating platform.



