'l . SYSTEM AND METHOD FOR OFFLOADING IC UNITS Field of the invention 5 The
invention relates to the processing of singulated integrated circuit (I1C)
units. In particular, the invention relates to the offl oadi i
units froma:processing machine. 10 Background IntegrateddNWﬂMmmwmmwmms
are formed in substrates of several ICunits and subsequently sjngul ated
into individual units ready for assenbly into a respective-devi ce. -
assenbly of such a device requires batches of units to be delivered to the
manuf acturer in a way that can be incorporated into the assenbly process.
One such way involves the integrated circuit units to be delivered in
cont ai ner sSYSTEMANRHEETHRP HOR OFHOAPINGH UNI® assenbl y device ready
for automatic installation. Accordingly, the processing device must

i nclude a nethod of |oading the singulated 20 units into a tube such as
having a table for receiving the units and a pusher to apply an axial
force to aFlelheéf thé inventien on the tabl e and subsequently pushed into the
tube. A problemwth this process is that application of the axial force
may cauge buckling of the ICunits, preventing insertion into the tube.
One way of preventing this buckling is

The invention relates to the processing of singulated integrated circuit (IC) units. In

particular, the invention relates to the offloading of said units from a processing

machine.

10  Background

Integrated circuit units are formed in substrates of several IC units and subsequently

singulated into individual units ready for assembly into a respective device.

15 The assembly of such a device requires batches of units to be delivered to the
manufacturer in a way that can be incorporated into the assembly process. One such
way involves the integrated circuit units to be delivered in containers such as tubes
which can be mounted to an assembly device ready for automatic installation.
Accordingly, the processing device must include a method of loading the singulated

20  units into a tube such as having a table for receiving the units and a pusher to apply an
axial force to a line of units on the table and subsequently pushed into the tube. A
problem with this process is that application of the axial force may cause buckling of
the IC units, preventing insertion into the tube. One way of preventing this buckling is

to constrain the units with an upper barrier, encasing the units. However, it is
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t0 constrain the units with an upper barrier, encasing the units. However,
it is 112222220000 M IEEEErErrrrrr i H L~ ~ *@0002* 2 inpractical for the
barrier to be placed and then renoved for delivery of units to the table.
It would therefore be advantageous if a nmeans of constraining the units
could be wused for a continuous or bath process. 5 Summary of invention In
a first aspect the invention provides a“shuttle table assenbly conprising a

shuttle table for_.receiving a, plyralit f 1C unit t.a first, position
and for of FRRSARHTAL e DaFIe 40 bRpiaed o herpBhavedrior delivers REERItE1a 1K o
novable fromsaid first to second position; a 10 cover assenbly nounted to
sai d shut t tagler dhmeuld; therefosg be advadaaspys Kavneaps f corsi@inipgthe unify épulddgabl e
froman open position to a closed position, said closed position covering
sai d uni t sused fohecatmtiohsorttalshgrrossser ei n t he cover assenbly is coupled to a
guide for <closing the cover as the shuttle table noves fromthe first to
the second position. 15 In a second aspect the invention process a nethod
for delivering IC units, the method conprising the steps of. placing a
pluraligy ShmhfarddfihGer®iona shuttle table at a first position; noving said
shuttle table to a second position; during the noving step, closing a
cover over the shuttle table, and then; offloading said units at a second
posi tion.

In a first aspect the invention provides a shuttle table assembly comprising a shuttle
table for receiving a plurality of IC units at a first position and for offloading said units
at a second position, said shuttle table movable from said first to second position; a

10 cover assembly mounted to said shuttle table, the cover assembly having at least one
cover movable from an open position to a closed position, said closed position covering
said units on the shuttle table; wherein the cover assembly is coupled to a guide for

closing the cover as the shuttle table moves from the first to the second position.

15 Inasecond aspect the invention process a method for delivering IC units, the method
comprising the steps of: placing a plurality of IC units on a shuttle table at a first
position; moving said shuttle table to a second position; during the moving step, closing

a cover over the shuttle table, and then; offloading said units at a second position.

20  Accordingly, by providing a guide to guide the cover assembly to close over the shuttle
table, IC units placed on the shuttle table are constrained in the vertical direction. In a
subsequent step, offloading the units may then be done through applying an axial load

to the units without causing buckling to the units, preventing further movement.



20 Accordingly, by providing a guide to guide the cover assenbly to close
over the shuttle table, IC units placed on the shuttle table are
constrained in the vertical direction. In a subsequent step, offloading
the units may then be done through applying an axial load to the units

wi t hout causing buckling to the units, greventing further novenent. 3

Brief Description of Drawings It will be convenient to further describe the
present invention with respect to the 5 acconpanying draw ngs that
illustrate possible arrangenents of the invention. Qther arrangenents of
the invention are possible and consequently, the particularity of the
acconpanyi BrefdPesaripgen oDragtingso be under st ood as superseding the generality
of the preceding description of the invention. 10 Figure 1A is an

el evation sectional view of a shuttle table assenbly in a first position
according to one enbodi nent of the present invention; Figure IBis an

el evati on Rewili baadonvérdmtoto funthes ldasdribe thelpreseas srerehlign ofith-irggpe@ tbAthen a
second position. 15 Figure 2Ais a plan view of the shuttle table assenbly

accor diNg §RofmpAMyife Hrdvingd v iRistBel fosdibRl Athngb@vhtefoftthe islutiéd.e Otaddl e
assenbly according to Figure 1B and; 20 Figure 3 is a side elevation view

of the shufflehahl&ahs sitnYioR fard pOiitte 4R consequently, the particularity of the

accompanying drawings is not to be understood as superseding the generality of the

preceding description of the invention.

10  Figure 1A is an elevation sectional view of a shuttle table assembly in a first position

according to one embodiment of the present invention;

Figure 1B is an elevation sectional view of the shuttle table assembly of Figure 1A in a

second position.

15

Figure 2A is a plan view of the shuttle table assembly according to Figure 1A;

Figure 2B is a plan view of the shuttle table assembly according to Figure 1B and,

20  Figure 3 is a side elevation view of the shuttle table assembly of Figure 1B.



‘4 Detailed Description Figures 1 A 1B, 2A, 2B and 3 show one enbodi nent
of the present invention whereby a shuttle table assenbly 5 is novable
froma first position to a second position. Inthe 5 first position, IC
units 30 are-delivered 35 to a receiving surface 20 on the shuttle table
10. Each I1Cunit 30 is delivered by a pi,cker 25 having a vacuum engagenent
to engage the ICunits 30 which is subéequently rel eased in order to

di sengage unt§ 30.. The receiving surface 20 nmay or nay not have a
vacuun1soui@gﬂg%—§ﬂ§§§8—the unit. 10 Whilst a shuttle table according to
the prior art may require a vacuum source, the introduction of the cover
15 nakes the vacuum source unnecessary. Nevertheless, it wll be
appreciated that in some applications a vacuum source nmay still be useful
for shutt FgussdeniiBy 2Ac2Bradd Aghow onhempodisent of the presemtrinvehfiol nhesdbyitat | e
tabl e assenbly 5 includes a rotation assenbly 40 including a rotatable

pedest al 4Shtide tabt atsemblyt hés sbuitilé Eotrablfestifdsaipaub aseeonid pedtiomxisti0 from
a first position as shown in Figure Ato a second position shown in

Fi gure § BirsTB6sifibl, IC wRSi301 28 delsRosB I b SHedbivthel dirfade DO LA MRS kiR traSEe' ve
the IC units 30. The second position shown in é’gure | B is Intended

of f1 oad thepuphdh ROuMBSMB RIPHSESY alfcket 95 ﬂ%h%a%ctﬁffﬁ @h%éégﬁgntztg ei'l%e% t O the

line of 1C units on the receiving surface 20 he unit are

iggfg?ﬁ?g;{}%‘} ltdnﬂf LBLhidh 1ts"§9bsequen yrel(egls%gi mS or t)o 1£en%£’1ghe the TRt 30. For

The receiving surface 20 may or may not have a vacuum source to engage the unit.
10 Whilst a shuttle table according to the prior art may require a vacuum source, the
introduction of the cover 15 makes the vacuum source unnecessary. Nevertheless, it
will be appreciated that in some applications a vacuum source may still be useful for

shuttle assembly according to the present invention.

15  The shuttle table assembly 5 includes a rotation assembly 40 including a rotatable
pedestal 45 for rotating the shuttle table 10 about a vertical axis 50 from a first position
as shown in Figure 1A to a second position shown in Figure 1B. The first position
shown in Figure 1A is intended to receive the IC units 30. The second position shown in
Figure 1B is intended to offload the unit 30 using a pusher 105 to apply an axial load

20 110 to the line of IC units on the receiving surface 20. The units 30 are then
subsequently slid into a tube loader (not shown) or other means for containing multiple

IC units for delivery to an end customer.



1Cunits for delivery to an end custoner. 5 A problemof the prior art is
the tendency for the IC units to buckle on application of the axial |oad
applied by the pusher. Hence, the vacuum source on the receiving surface
holds the IC units, and so assists against buckling. However, any narginal
lifting of a single IC unit may be sufficient to induce buckling into the
row of units and hence 5 prevent pushing into the tube |oader. Accordingly,

whi |l st a vgcuum source nay exist in resistj buckling, it js incapable of
prevent i ng%‘i Qrf’gﬂ?ﬂleé%ﬁ%@é ar ﬁ\}g%ttef"i‘)‘?i‘c?’ ﬁ%rrtg? k)('r:I gn‘it%ﬁoirib‘ﬂglgé’él aﬂ’ﬁkcaé‘(?{)é’??he
assenbly 73 copprisin air of covers 15 which are arranged to open in
the firet gl Fqgéﬁpé&%ogr ﬁzj RYsEeT cHERGH Hig @sHrmsourcepmthe JAeFI WG SHERGEcal | y
cl ose on the shuttle table on noving to the second position so as to
constrai n holds thi 1 uniis; iangd so laesistp pgainsithuoklingt Howeversiany mavgigial Xifting hif s
enbodi ment the cover assenbly includes a pair of |inkage assenblies 72 used
to transfenglkh€ mowemsnbe offficheat foliddwoe bud8irgsintd thepres ofiuhits hh@ hetwepe of
the cam 60. The 15 cam 60, in this case, is an annulus having a circul ar

aperturg tereveit pubieing ivéb thed@bidalierdM &@botdiRdly CahilParab ek 8bursH ARG exikhm maj or
axis of the ellipse corresponds to the first position, by pushing the

fol  ower owdswahgsuckiig, ikﬁﬁh@ﬁﬁbfé%if%mleﬂﬁﬁé’l@n pushes the cover outwards to
t he open position, exposing the receiving surface of the shuttle table. The

m nor axis of themellipse corresponds to the second position, drawi ng the
fol | oner

The present invention therefore introduces the cover assembly 73 comprising a pair of
covers 15 which are arranged to open in the first position exposing the receiving surface
10 20 and automatically close on the shuttle table on moving to the second position so as to

constrain the units during the application of the axial load.

In this embodiment the cover assembly includes a pair of linkage assemblies 72 used to
transfer the movement of the follower 55 as it moves with the shape of the cam 60. The
15 cam 60, in this case, is an annulus having a circular aperture to fit the shaft 45 with an
elliptical peripheral shape. The major axis of the ellipse corresponds to the first position,
by pushing the follower outwards. The linkage assembly then pushes the cover
outwards to the open position, exposing the receiving surface of the shuttle table. The
minor axis of them ellipse corresponds to the second position, drawing the follower

20  inwards, and so closing the cover over the receiving surface and shuttle table.

In this embodiment, moving from the first position to the second position involves
rotating the shuttle table 10 90° from the first position shown in Figures 1A and 2A to

the second position shown in Figures 1B and 2B. The cam 60 is fixed relative to the



20 inwards, and so closing the cover over the receiving surface and shuttle
table. In this enbodi nent, noving fromthe first position to the second
position involves rotating the shuttle table 10 90 fromthe first position
shown in Figures 1A and 2A to the second position shown in Figures | B and
2B. The cam60 is fixed relative to the,6 shuttle table 10 and therefore
does not rotate. The cam 60 is engaged with followers 55 having rollers

which roll arou t he periphergl edge of e cam 60. The cayer . assemly
according f tﬁ%ggkbﬂﬁﬁﬁﬂhgﬁﬁn?ﬁgﬁ gg“?ﬁeH58&@Wq¥§5ﬁﬂg%ﬁdwgﬁ‘%HBW98t

around a hinge 75 A spri 80 15 included such that the cover 15 is biased
to the cl %‘gﬂg B’i@ﬁt‘i"%‘gg r‘%arﬁHHQJW&é’ng}beéalc?ﬂg? AEthe59®0015 i s a recess 70

whi ch corresponds to a roller projection 65. In the closed position, as
shown in Figure 1B, the roller projection 65 fits into the recess 70 so as
to permt the cover 15 to sit flat upon the shuttle table 10 in a closed
position oTke cohe aseebly agosling ac ehi2CembtAglihéie mbludded ¢he adber 190 whikhr i3t at es
fromthe second position shown in Figure 1B to the first position shown in

| A, thes capivofil ptomhes Hihge 79! |AosRIng $85is Gndlidudckaicia ficht CloNcR@HeBt Yiapsdsti Ng
the cover assenbly upwards through the |inkage assenbly. This causes the

proj ect i onyR2Idsed peliasH 908 an uh@RilB8f 1Heee s 150s aRetesO7EWRRARLABIJoRESs Bf
outward translation and rotation about hinge 75 causes the cover 15 to

move away farr(amnt Bf?ojéc?l%ﬁi6’§.nginst!'l’1refﬁgs%d%%sitilo§l, as shown in Figure 1B, the roller

projection 65 fits into the recess 70 so as to permit the cover 15 to sit flat upon the
shuttle table 10 in a closed position over the receiving surface 20. As the shuttle table

10 10 rotates from the second position shown in Figure 1B to the first position shown in
1A, the cam 60 pushes the followers 55 outwards and consequently pushing the cover
assembly upwards through the linkage assembly. This causes the projection 65 to
disengage from the recess 70 and so a combination of outward translation and rotation
about hinge 75 causes the cover 15 to move away from the receiving surface 20.

15
With the cover in place as shown in Figure 1B at the second position, the gap between
the IC unit on the receiving surface 20 and the cover is very small. In a further
embodiment, in the event of the designer wishing to further reduce the gap, the cover
may include a lip 17 which projects downward from the cover 15 toward the receiving

20  surface 20. Thus, the inclusion of the lip 17 reduces the gap even further. The length of
the lip may be designed to have a very low gap and so further prevent any chance of
buckling of the line of IC units during the application of the axial load by the pusher

105.



'Wth the cover in place as shown in Figure 1B at the second position, the
gap between the IC unit on the receiving surface 20 and the cover is very
small. In a further enbodinent, in the event of the designer wishing to
further reduce the gap, the cover may include a lip 17 which projects
downward fromthe cover 15 toward the rgceiving 20 surface 20. Thus, the
inclusion of the lip 17 reduces the gap'even further. The length of the
lip may beggéé&g?ed to have a very |low gap and so further prevent any
chance of ng of the line of 1C units during the application of the
axial load by the pusher 105. 7 CLAIMS 1. A shuttle table assenbly
conprising a shuttle table for receiving a plurality of ICunits at a first
position and for 5 offloading said units at a second position, said shuttle
t abl e novabl el.f Acsukitable hissemblyt consmosomgl position; a cover assenbly nount ed
to said shuttle table, the cover assenbly having at |east one cover

nmovabl e from anaeetie pbdid for edteivingta sluesi®doMICSIliis@n a fis@ipdsi€ibRasdiforposi ti on
covering said units on the shuttle table; 10 wherein the cover assenbly is

coupl edsto a gUbHRaliRE seldamitegt 4 RROROY&ItIGS s4il8hurBB ubld ol Bofues from
the first to the second position.

first to second position;

a cover assembly mounted to said shuttle table, the cover assembly having at
least one cover movable from an open position to a closed position, said closed
position covering said units on the shuttle table;

10 wherein the cover assembly is coupled to a guide for closing the cover as the

shuttle table moves from the first to the second position.

2. The shuttle table assembly according to claim 1 wherein the shuttle table is

rotatable from the first to the second position.

15
3. The shuttle table assembly according to claim 1 or 2 wherein movement between
the first and second positions is a 90° rotation of the shuttle table.
4. The shuttle table assembly according to any one of claims 1 to 3, wherein the
20 guide is a cam and the cover assembly is coupled to the cam through at least one

follower in contact with said cam.



‘2. The shuttle table assenbly according to claim1l wherein the shuttle
table is rotatable fromthe first to the second position. 15 3. The
shuttle tabl e assenbly according to claim 1l or 2 wherein novenent between
the first and second positions is a 90 rotation of the shuttle table. 4.
The shuttle table assenbly according to_any one of clains 1 to 3, wherein
the 20 guide |s a cam and the cover ass&nbi y is coupl ed to the camthrough
at | east one |l ower, in contact with said cam 5. The shuttle table
assenbl y accosrd h@smﬁtI%Wleoﬁﬁée ly apcqaréing fo pny ope QM&‘@FH 0 feWBeF¢Brthassenbl y
includes a pair of covers, each for covering half of the shuttle table and
a correspondi ngCPT REEELIY weludarnpainobeovers, eashifaceoviaring halfpfitheshuttls 6. The
shuttl e tabl e assenbly according to claimb5, wherein the cover assenbly

i ncl udes a pai r tabie dridrkageesparsiargiollewer foae4rhi cover imedntatewitheid omer and
follower. 7. The shuttle table assenbly according to claim®6, wherein each
| i nkage assenbly includes a spring for biasing the cover to the cl osed
position. 10 8. The shuttle table assenbly according to any one of clains 1

to 7, whereirs eagdsmiayabld d%@érﬁl%%c&)r&fﬁg%%la&ﬂs%ﬁér% HOBSVIHUQR LY th the
shuttle table and the shuttle

includes a pair of linkage assemblies, each intermediate the cover and follower.

7. The shuttle table assembly according to claim 6, wherein each linkage assembly
includes a spring for biasing the cover to the closed position.
10
8. The shuttle table assembly according to any one of claims 1 to 7, wherein each
cover includes a recess on a side contiguous with the shuttle table and the shuttle
table includes a corresponding projection such that in the closed position the
projection is arranged to engage the recess so as to permit the cover to lie flat on
15 said shuttle table, and in moving from the open position said projection is

arranged to disengage from the recess and bias the cover upwards.

9. The shuttle table assembly according to any one of claims 5 to 8, wherein each
of said covers includes a lip projecting so as to be directed towards an IC unit

20 receiving surface of said shuttle table when in the closed position.

10. The shuttle table assembly according to any one of claims 1 to 9, further

including a pusher for applying an axial load to IC units on the shuttle table so

as to offload said units from the shuttle table.



‘tabl e includes a correspondi ng projection such that in the closed position
the projection is arranged to engage the recess so as to permt the cover
tolie flat on 15 said shuttle table, and in noving fromthe open position
said projection is arranged to disengage fromthe recess and bias the
cover upwards. 9. The shuttle table assgnbly according to any one of clains
5to 8, wherein each of said covers inCludes a lip projecting so as to be
directed towards an 1C unit 20 receiving surface of said shuttle table
when in the closed position. 10. The shuttle table assenbly according to
any one of clainms 1 to 9, further including a pusher for applying an axi al
load to IC unilté Iaﬁthmiéorﬁ?mw ICapits, the mefod onyrrisingathe stepofini ts fromt he
shuttle table. 9 11. A nethod for delivering IC units, the method
conprising the steps of: placing a plurality of 1C units on a shuttle table
at a first position; 5 noving said shuttle table to a second position;
during the novi phcmgeplurligsefi§ wmits ou arshawie tabiidhat sfivat pdsitidnabl e, and t hen;

of fl oading said units at a second position.

5 moving said shuttle table to a second position;
during the moving step, closing a cover over the shuttle table, and then;

offloading said units at a second position.



