A Packaging Apparatus And Method For Transferring Integrated Circuits To A Packaging FIELD OF
THE INVENTION The present invention relates to a packaging apparatus and method for transferring
integrated circuits to packaging, in particular, packaging equipment for semiconductor chips. B
ACKGROUND At present, packaging equipment for semiconductor chips or integrated circuits can

perform placeiskayinga Appiadiisnaat oMetAGRIFd CiMtdils RiFfiMiaNatdgbted CORGUIE!ItRE aAtime into
' Ogorecision Is required to transfer, align and place each circuit into an allocated seat in
t

2 packaging, Hgh
the packaging and’to ensure that the job could be done in the shortest time and with the highest yield.

The circuits are usually transferred from a tray containing them to the packaging. To ensure accuracy
of transfer and placement, typically, two solutions are applied individually or in combination. One of the
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guided compensation (i.e. uncompensated placement) if the components are machined with high
precision'.”tegrated circuits to packaging, in particular, packaging equipment for semiconductor chips.

B ACKGROUND

At present, packaging equipment for semiconductor chips or integrated circuits can perform
placement of a limited number of integrated circuits simultaneously or one circuit at a time

into a packaging.

High precision is required to transfer, align and place each circuit into an allocated seat in
the packaging and to ensure that the job could be done in the shortest time and with the
highest yield. The circuits are usually transferred from a tray containing them to the
packaging. To ensure accuracy of transfer and placement, typically, two solutions are
applied individually or in combination.

One of the solutions is to use vision guided feedback mechanisms for precise pick-up and
alignment of the circuits during the transfer process. Vision guided compensation is carried
out to achieve the acceptable alignment.

The other solution is to use components (e.g. a transfer unit having a pick-up arm) for
transferring the circuits that are fabricated with high precision. It is possible to skip vision
guided compensation (i.e. uncompensated placement) if the components are machined with
high precision.

However, a problem of existing packaging equipments is that the maximum number of
transfer units that could be used to transfer circuits simultaneously is limited. The two
solutions mentioned are not practical for achieving the required high precision in machine
component fabrication as well as in pitch adjustment axis and rotation about a central axis of
each circuit for the placement of a large number of circuits (e.g. more than 6 circuits)

simultaneously.



However, a problem of existing packaging equipments is that the maximum number of transfer units
that could be used to transfer circuits simultaneously is limited. The two solutions mentioned are not
practical for achieving the required high precision in machine component fabrication as well as in pitch
adjustment axis and rotation about a central axis of each circuit for the placement of a large number of
circuits (e.g. more than 6 circuits) simultaneously. Currently, known use of vision guided
compensation f rtr(ansferrineg ultigle cir u(ijts and/or h'{ h Qrec%isio transfer Iltmits for ncorg/pensated
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SUMMARY In accordapce with an aspect of the present invention, there is provided a packagin
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location %B%F%Q%Kaging and a first location, the first packaging being configured for holding a
plurality of integrated circuits: a first plurality of transfer units, the first plurality of transfer units being
configured for transferring one or more integrated circuits from the first packaging to the carrier; and a
second plurality of transfer units, the second plurality of transfer units being configured for transferring
one or rr&gmﬂﬁgﬁ;\ted circuits from the carrier in the first location to one or more respective holders in
a second packaging, said carrier comprising a plurality of seats for receiving integrated circuits, said
carrier being configured for adjusting each received integrated circuit to assume a predetermined
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orientation occurs. The second location may be adjacent to the first location. o
plurality of transfer units being configured for transferring one or more integrated circuits

from the carrier in the first location to one or more respective holders in a second packaging,
said carrier comprising a plurality of seats for receiving integrated circuits, said carrier being
configured for adjusting each received integrated circuit to assume a predetermined

orientation if misalignment from the predetermined orientation occurs.

The apparatus may comprises a second carrier for carrying a plurality of integrated circuits
and moving the plurality of integrated circuits between the first packaging and a second
location, the first plurality of transfer units being configured to transfer one or more integrated
circuits from the first packaging to the second carrier when the carrier is at the first location,
the second plurality of transfer units being configured for transferring one or more integrated
circuits from the second carrier in the second location to one or more respective holders of
the packaging, wherein said second carrier comprising a plurality of seats for receiving
integrated circuits, said second carrier being formed for adjusting each received integrated
circuit to assume a predetermined orientation if misalignment from the predetermined

orientation occurs.

The second location may be adjacent to the first location.



The second plurality of transfer units may be transferring one or more integrated circuits from the
second carrier in the second location to one or more respective holders of the second packaging when
the first plurality of transfer units is transferring one or more integrated circuits from the first packaging
to the carrier. The first plurality of transfer units may be configured for making adjustments to pitch
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spaced apart by a fixed pitch distance. The apparatus may comprise an actuator coupled to a
connector configure for coupling to the replaceable head, and the actuator may be configured to lock
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from the %Dgr%ﬂtt&% an integrated circuit being transferred by rotation about a longitudinal axis of said
transfer unit of the first plurality of transfer units.

The second plurality of transfer units may be configured for making adjustments to pitch
distance between the transfer units of the second plurality of transfer units.

A transfer unit of the second plurality of transfer units may be configured for making
adjustments to orientate an integrated circuit being transferred by rotation about a
longitudinal axis of said transfer unit of the second plurality of transfer units.

The second plurality of transfer units may be mounted on a replaceable head that is
detachable from the apparatus.

The transfer units of the second plurality of transfer units may be spaced apart by a fixed
pitch distance.

The apparatus may comprise an actuator coupled to a connector configure for coupling to
the replaceable head, and the actuator may be configured to lock the replaceable head in
position on the apparatus and to release the replaceable head for removal from the
apparatus.

Each of the plurality of seats may comprise side walls sloped in a manner to cooperate with
gravity to enable an integrated circuit to orientate and assume the predetermined orientation
in the seat when edges of the integrated circuit contact the slopes.

Each of the plurality of seats may comprise side walls that are moveable to orientate an
integrated circuit to assume the predetermined orientation in the seat.



Each of the plurality of seats may comprise side walls sloped in a manner to cooperate with gravity to
enable an integrated circuit to orientate and assume the predetermined orientation in the seat when
edges of the integrated circuit contact the slopes. Each of the plurality of seats may comprise side
walls that are moveable to orientate an integrated circuit to assume the predetermined orientation in

the seat. Tiiepnlwimltyafssgataapayephyerisecaskabiatinlpgingrectaiestigdiegriaiad circuit. Each of
the plurality of seats may comprise a stepped portion surrounding the perimeter of the predetermined

orientation and the stepped portion is located at a foot of the sloping side walls. The apparatus may
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rejected inteﬁgrated circuits, and the one or more inspection stations, the holding station and the reject
station m“é@ e arranged sequentially in a straight line. The apparatus may further comprise one or
more inspection stations for inspecting the integrated circuits; a holding station for holding the first
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circuits; and one or more transfer mechanism for transferring the integrated circuits between said
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integrate8egivenitialtydftRtsaiahtiinen the first location to one or more respective holders in the second
packaging may be orthogonal to each other.

The apparatus may further comprise one or more inspection stations for inspecting the
integrated circuits; a holding station for holding the first packaging for transferring to the
second packaging; a reject station for handling rejected integrated circuits; and one or more
transfer mechanism for transferring the integrated circuits between said stations, wherein
each of said stations may be arranged in a lane with the one or more transfer mechanism

residing between the lanes.

The apparatus may further comprise a conveyor for moving the first packaging containing
one or more integrated circuits along the straight line.

Axis of movement of the carrier and axis of movement of the second plurality of transfer
units for transferring one or more integrated circuits from the carrier in the first location to

one or more respective holders in the second packaging may be orthogonal to each other.

In accordance with another aspect of the present invention, there is provided a packaging
method for transferring integrated circuits to a packaging, the method comprising: carrying a
plurality of integrated circuits and moving the plurality of integrated circuits between a
location of a first packaging and a first location using a carrier, the first packaging being
configured for holding the plurality of integrated circuits; transferring one or more integrated
circuits from the first packaging to the carrier using a first plurality of transfer units;
transferring one or more integrated circuits from the carrier in the first location to one or more
respective holders in a second packaging using a second plurality of transfer units, and
adjusting a integrated circuit received by the carrier to assume a predetermined orientation if
misalignment from the predetermined orientation occurs using a carrier, said carrier

comprising a plurality of seats for receiving integrated circuits.
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In accordance with another aspect of the present invention, there is provided a packaging method for
transferring integrated circuits to a packaging, the method comprising: carrying a plurality of integrated
circuits and moving the plurality of integrated circuits between a location of a first packaging and a first
location using a carrier, the first packaging being configured for holding the plurality of integrated
circuits; transferring one or more integrated circuits from the first packaging to the carrier using a first
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rotation about a longitudinal axis of a transfer unit of the first plurality of transfer units. BRIEF
DESCRIPFIGRCEREHYE IR AHIRIGE RS REEMB AL dF AR GH S Eon will now be described, by

way of example only, and with reference to the accompanying drawings in which:

The method may comprise making adjustments to pitch distance between the transfer units
of the first plurality of transfer units using the first plurality of transfer units.

The method may comprise making adjustments to orientate an integrated circuit being
transferred by rotation about a longitudinal axis of a transfer unit of the first plurality of
transfer units.

BRIEF DESCRIPTION OF THE DRAWINGS

Various embodiments of the invention will now be described, by way of example only, and
with reference to the accompanying drawings in which:

Figure 1 shows a layout of an apparatus for transferring integrated circuits to a packaging.
Figure 2 is a perspective view of a first pick and place assembly in the apparatus.

Figure 3 shows a tray containing circuits to be transferred by the apparatus.

Figure 4 shows a perspective view of a carrier in the apparatus.



Figure 1 shows a layout of an apparatus for transferring integrated circuits to a packaging. Figure 2 is
a perspective view of a first pick and place assembly in the apparatus. Figure 3 shows a tray
containing circuits to be transferred by the apparatus. Figure 4 shows a perspective view of a carrier in
the apparatus. Figure 5 shows a top view, a perspective view and a cross-sectional view of of a seat

in the camFigir& B8RRI APEVRRE G YR sttt/ RRCANE Riskasddinaeanesenthlyfia Heatappasatus.

Figure 7 ggrcr)ivé/rs a layout of the apparatus together with inspection stations and a reject station.

Figure 6 is a perspective view of a second pick and place assembly in the apparatus.

Figure 7 shows a layout of the apparatus together with inspection stations and a reject
station.

Figure 8 shows a layout of the apparatus when the first pick and place assembly is
depositing integrated circuits into a carrier.

Figure 9 shows a layout of the apparatus when the carrier is moving towards a second

transfer station.

Figure 10 shows a layout of the apparatus when a second pick and place assembly is
picking up the integrated circuits on the carrier.

Figure 11 shows a layout of the apparatus when the second pick and place assembly is
depositing the integrated circuits on a strip of packaging.

Figure 12 shows a block diagram of a control unit of the apparatus.

Figure 13 shows diagrams illustrating a strip of packaging.

Figure 14 shows a block diagram illustrating the first pick and place assembly.
Figure 15 shows a block diagram illustrating the second pick and place assembly.
Figure 16 shows an enlarged view of a portion of the first pick and place assembly.
Figure 17 shows an exploded view of the second pick and place assembly.

Figure 18 shows a side view of Figure 15.

Figure 19 shows a replaceable head component of the second pick and place assembly.



Figure 8 shows a layout of the apparatus when the first pick and place assembly is depositing
integrated circuits into a carrier. Figure 9 shows a layout of the apparatus when the carrier is moving
towards a second transfer station. Figure 10 shows a layout of the apparatus when a second pick and
place assembly is picking up the integrated circuits on the carrier. Figure 11 shows a layout of the

apparatusigierethensaeontbpiviednst plagisiasspiBMyis deppoitieg biaistegsaterpmrcHita prgestrip of
packaging. Fi,%%fe 12 shows a block diagram of a control unit of the apparatus. Figure 13 shows
diagrams i raﬁhg a strip of packaging. Figure 14 shows a block diagram illustrating the first pick and
place assembly. Figure 15 shows a block diagram illustrating the second pick and place assembly.

Figure 21 shows a perspective view of a second example of a carrier of the apparatus.
Figure 22 shows a top view of the second example of the carrier of the apparatus.

Figure 23 illustrates a second example of a tray containing circuits to be transferred by the

apparatus.

Figure 24 shows a top view and a cross-sectional view of a seat in the second example of
the carrier.

DETAILED DESCRIPTION

Figure 1 shows a layout of a packaging apparatus 100 for transferring a plurality of
integrated circuits (also known as chips, semiconductor chips, semiconductor units,
integrated chips and the like) from a location of a first packaging (e.g. 301 in Figure 3 or
2300 in Figure 23) located at a holding station 3 to a second packaging 6 and/or 12. In this
case, the first packaging is in the form of a tray (e.g. 301 in Figure 3). The second packaging
6 and 12 come in a spool and are standard tape and reel packaging. Each of the first and
second packaging includes a plurality of holders for holding integrated circuits. It is
appreciated that other similar types of packaging may be used, for instance, the first
packaging may be a standard tape and reel packaging and the second packaging may be a
tray. It could also be that the first packaging and the second packaging are of the same type.

The example in Figure 1 is capable of accurately placing multiple integrated circuits
simultaneously in the packaging 6 and 12. One limitation in existing apparatus for
transferring integrated circuits from a first packaging to a second packaging is the necessity
for a high precision pitch and rotation adjustment device to align each integrated circuit in an
orientation fit for placement in a holder of the second packaging during the transfer process.
Such high precision pitch and rotation adjustment device may include a vision guided
feedback mechanism for precise pick-up and alignment of the circuits. As the high precision
pitch and rotation adjustment device proactively adjusts the orientation of each circuit, much
time is required to adjust each circuit. This adjustment time taken is one of the limiting
factors for faster transfer. Furthermore, a high precision pitch and rotation adjustment device
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Figure 16 shows an enlarged view of a portion of the first pick and place assembly. Figure 17 shows
an exploded view of the second pick and place assembly. Figure 18 shows a side view of Figure 15.
Figure 19 shows a replaceable head component of the second pick and place assembly. Figure 20
shows a top view of a replaceable head component of the second pick and place assembly. Figure 21

shows a perspgntxanvigysighaasacessigxamp|e: o appré@aebtitaapranats pragidien’ gishodrgia top
view of the second.exam ge of the carrie[ of thef\zﬂ paratus. - .
rotation adjustment device may not even fu fl)compensate for misalignment problems arising
from the dimensional tolerances of the first type of packaging and the second type of

packaging.

However, the example in Figure 1 allows an arbitrary number of integrated circuits to be
placed in the second packaging 6 or 12 simultaneously at high speed. One factor for
achieving that is by having a modular design. There could be various kits for supporting a
higher number of simultaneous circuit transfers. Each kit comprises a first carrier 8 and a
second carrier 9, a first plurality of transfer units 2 for transferring the integrated circuits from
the first packaging at the holding station 3 to the first carrier 8 or second carrier 9 and a
second plurality of transfer units 10 for transferring the integrated circuits from the first carrier
8 or second carrier 9 to the holders of the second packaging 6 or 12. It is appreciated that
the apparatus 100 can operate with just one carrier instead of two carriers. Each carrier 8 or
9 is capable of enabling orientation of each integrated circuit for sitting in one of the holders
of the second packaging 6 or 12 when the integrated circuit is transferred from the first
packaging at the holding station 3 to the carrier 8 or 9 by the first plurality of transfer units 2.

In Figure 1, the packaging 6 and 12 are reeled and guided by carrier guides 5 and 13
respectively. The packaging 6 and 12 are reeled out by the carrier guides 5 and 13 to
expose empty holders or pockets in the packaging 6 and 12 for holding the integrated
circuits at a rate synchronised with the movement of the second plurality of transfer units 10
so that the integrated circuits can be transferred from the first carrier 8 or second carrier 9 to
the empty holders in the second packaging 6 or 12.

With reference to Figures 2 and 14, the first plurality of transfer units 2 in Figure 1 could be
part of a pick and place assembly or device with eight pickers or probes (also known as the
transfer units) positioned with a pitch distance a 204 from one another, or more specifically,
longitudinal axes 205 of the pickers or probes are evenly spaced by a distance a 204 from
one another. It is appreciated that the first plurality of transfer units 2 is scalable to support
more or less pickers or probes. The first plurality of transfer units 2 is constructed in modular
form such that individual pickers or probes can be mounted on if there is a demand for
higher number of pickers or probes.

Each transfer unit of the first plurality of transfer units 2 is used for picking an integrated
circuit to be transferred. The first plurality of transfer units 2 is capable of auto pitching and
there is included a pitching motor 202 for adjusting the distance of the pitch distance a 204
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Figure 23 illustrates a second example of a tray containing circuits to be transferred by the apparatus.
Figure 24 shows a top view and a cross-sectional view of a seat in the second example of the carrier.
DETAILED DESCRIPTION Figure 1 shows a layout of a packaging apparatus 100 for transferring a
plurality of integrated circuits (also known as chips, semiconductor chips, semiconductor units,
integrategdtivisnasititngs like hrinsred lpaatinnrofas fsimprkaginadste: i im tHeunetprRirapefin Figure
23) located,at,2 nolding stalion 3 o & second packading, 6 andier 43, n his cass, ihe st pagkaging is
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packaging 6 or 12 simultaneously at high speed. One factor for achieving that is by having a modular
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transferring the integrated circuits from the first packaging at the holding station 3 to the first carrier 8
or second carrier 9 and a second plurality of transfer units 10 for transferring the igzt&?rated circuits
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appreciatgg drantation of the integrated circuit it carries. The rotation is enabled by a pneumatic
cylinder 206 in connection with a rack 208 and a pinion 209. It is appreciated that the
rotation can also be achieved by using a motor that is connected up with suitable mechanical
parts. Again, using transfer unit 201 to represent each transfer unit of the first plurality of
transfer units 2, there is an actuator 207 (Each transfer unit has one of such actuator 207)
mounted above the suction cap 203 for moving the transfer unit 201 in directions along the
longitudinal axis 205. The transfer unit 201 can be disabled by the actuator 207 by moving
the transfer unit 201 from an extended (operational) configuration to a stowed configuration.

Figure 16 is an enlarged view of the transfer unit 201 showing more clearly the structure of
the pneumatic cylinder 206, the rack 208 and the pinion 209. The pneumatic cylinder 206 is
coupled to the rack 208 and arranged to move the rack 208 depending on how the
pneumatic cylinder 206 is activated. The rack 208 is coupled to the pinion 209 and is
arranged to rotate the pinion 209 when the pneumatic cylinder 206 is pulling the rack 208 or
when the pneumatic cylinder 206 is pushing the rack 208 accordingly. The pinion 209 is
coupled to the suction cup 203 and is arranged to rotate the suction cup 203 when the rack
208 is pulled or pushed by the pneumatic cylinder 206. The rack 208 and pinion 209
comprise teeth for meshing each other and for converting the linear motion of the pneumatic
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the apparatus 100 can operate with just one carrier instead of two carriers. Each carrier 8 or 9 is
capable of enabling orientation of each integrated circuit for sitting in one of the holders of the second
packaging 6 or 12 when the integrated circuit is transferred from the first packaging at the holding
station 3 to the carrier 8 or 9 by the first plurality of transfer units 2. In Figure 1, the packaging 6 and 12
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by th ' E%y Zild 3 I?)(9n nL%chul kets in th kaging 6 and 12 f
e | W

holding tﬁnetel gra 2q ¢ gda%]% rate %§H8 ronis ith the movement of the second plurality of
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qarrier 9 MH&%W h%ﬂ_%ﬁrii_lit@%ﬁ@%ﬁbP%ﬁiﬂ%@‘%%&b&@_lev\@ﬁ"b(%%ﬁm&) Eﬁgué%r?gﬁ_a@d 14, the
first plurality of transfer units 2 in Figure 1 copgld be part of a pick and place assem@lléor dgwce with

eight pickERIBH OB LSRR oL thieSta SRR <P pBSHRS A A Witk i hifHUFHSALLE B64 from
one anotimegatedariecsjjediicakyhétimgitadivsirexe s 4ibiofi¢h @ickesrar BrabdPare evenly spaced by
a distance a 204 from one another. It is appreciated that the first plurality of transfer units 2 is scalable
to support more or less pickers or probes. The first plurality of transfer units 2 is constructed in

modular tbiSrPBREFIRELiIRAYINGEPIERERIQ phdBR&IShRIBERIROBhIED RTINS is AAULIMARE 1Br higher
number afpickarprr giscloesdhackiir@iktersimilottmifuistiphdratdyposdaiesfer units 2 is used for
picking an integrated circuit to be transferred. The first plurality of transfer units 2 is capable of auto
pitching and there is included a pitching motor 202 for adjusting the distance of the pitch distance a
204 betwWddh eferepeente trigisreBuiies frst maskagitgnab b calaeding relatipnt 3 im thig e tipis xkeYof

transfer wois Ré@ﬂ\‘{f—‘ §irﬂil§*ﬁﬂf9n§tr%i@8rso!9@30fﬂﬁ@ tb’iﬁ\%ﬂﬂf/ ustitsdiderselested as ia C&{Uﬁ}rﬁy a
reference Ipoint for adjusting the pitch distance a 204. Usuall . heln faci pth tt]r sfer units 2, the
ahtmosEAISEmSE! MRURSA RS SIPTR RS CHEAROLIONE At Ao MG st SR A G ansfer

unit 211 @nthé dalumnsTéiereldersnathietah®tdoRiEds)n deshdwitan FigusentaisuashioegrateBiguiesitl4) for
moving thgJirgiuraliyypkiansiglanits 2 R anptian @HP@KMM} UP\ABk O DY & iINRgIRIEd Fircuits

from the holding station 3 in Figure 1 and movm‘%éhe first plurality of transfer units 2 to a lpcation for

placing thdOiR grdied LRIRAIES) THANE LaMeies BRECRESSEITRG L0 e FhIeMAIHNG: SHEIAPE plurality
of transfavauit 2, @itnatesferittnic 20 sufagerespdse] kdhapmesiattidnicatpiz0dfegratitesingyithrough

suction (gpgr rnel e {ntegrated circuit to pick up the integrated
%05 EQFQIQ@P{%W@‘%B WIGIRIE B8 SHHAS éaQ ged

circuit. The surface of the integrated circuit Is exposed when it is in the first packaging at the holding
station 3 in Figure 1. The suction cup 203 is generally known as a vacuum tip and is made of plastic or

other suitaiale reraieried fdlatgmenBotiastdnicgraivd aricthbiserahipieds i aréoman@aGnALt pHEge
o R R R DT A B DR T P
of holders 2303 (only one is pointed out in Figure 23), more specifically, 14 holders in a row
and 27 columns of holders (i.e. in total 378 holders). Hence, the tray 2301 holds 14 units of
integrated circuits in a row. Figure 23 further shows a partial cross-sectional view 2307 of the
tray 2301 taken along an axis AA' 2308 parallel to each row of the tray 2301. It is shown in
Figure 23 that each holder 2303 contains the integrated circuit 302 in Figure 3. In this case,
the integrated circuit 302 has a width ¢ 2305 of 4.0 +/- 0.1 mm. Each holder has a width f
2304 of 4.2 +- 0.08 mm. The pitch distance g 2302 between centres of two holders in the

tray 2301 is 9.2 +- 0.1 mm.

The packaging 6 and 12 are further illustrated in Figure 13. Figure 13 shows a top view 1304
of a partial strip 1307 of the second packaging 6 or 12, a cross-sectional view 1305 of the
partial strip 1307 of the second packaging 6 or 12 along a central longitudinal axis BB’ 1308
of the partial strip 1307 of the second packaging 6 or 12 and a cross-sectional view 1306 of
the partial strip 1307 of the second packaging 6 or 12 along an axis AA’ 1309 perpendicular
to the central longitudinal axis BB’ 1308 of the partial strip 1307 of the second packaging 6
or 12. The axis AA’ 1309 cuts through a holder 1305 of the packaging 6 or 12. The partial
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Furthermore, each suction cup 203 can be rotated about its longitudinal axis 205 to adjust the
orientation of the integrated circuit it carries. The rotation is enabled by a pneumatic cylinder 206 in
connection with a rack 208 and a pinion 209. It is appreciated that the rotation can also be achieved by
using a motor that is connected up with suitable mechanical parts. Again, using transfer unit 201 to

represeném@cmwanﬁerwmm&ﬂhﬁlﬁ@h plgoalityfdransief yritacedheite iegieactuans 28étsach
transfer lﬁutﬂa%t% [ SUC m&%ngl r 20% m%rgggn?iab frt 8 %H?tl% Z@P %O for lTéO\i.IHg the transfer

unit 201 Cditections a ong t GIar axi anster un can isabled by the
actuator 20ndigensoldfg thesttansigayairrdboiBah extehdesd %m@ﬂgrﬁywdmi@wmmnl@teré stowed

configurafigyp EIS%QH@ I@n% %T'@ﬁgeﬁaW@WsﬂiﬁhﬁsU?nﬁ?é é‘l@t%\%oéo?h%n@moéﬁ&'%@b’ glgi%@tructure
of the pneumatic cyllng 6, the r ck 208 and&( the pinion 209. The pneumatic cylinder 206 is coupled

to the radREERAPLE 5*18'%6 B QYADYoRASEARY BR OGR! Bl*?e?ﬁw%ﬁksﬁﬁﬂ NA&f 206 is

activated] Adnpluaalky20i8hid evispledd dotha giimg 0 r208eaitg) it asecyetifackeigity thempldidn F@Rihen the
pneumatic;eylinqief 206 sppUling W%t@@‘ﬁ 308 A MRS JhERNG RIS SN Fallhds ByShipgghe rack

208 accordingly. The pinion 209 is coupled to the suction cup 203 and is arranged to rotate the suction
cup 203 WhQrPﬂhé"fﬁcIIQGSDIB?BLﬂ'I'éE%QGp&Hé&%P?H’éeﬁﬁeEﬁﬁHﬁé SRS T i FaRKkse68end
pinion 209acragiiise tedthitas.onesbingneach other and for converting the linear motion of the
pneumatic cylinder 206 into rotary motion to rotate the suction cup 203, which in turn rotates an
integrated circuit picked up by the suction cup 203. Although the first plurality of transfer units 2 is
capable dihaditspReniag&imdfiadeging sheyratedgraitornentasierndi¢arsen 8diFdausad peatddm fine
pitch adjyssrenhidrthe ttearatedeispudt wit!ﬂ ﬂh@ b@é@riﬁt@ﬂjlaﬁmamambiﬁtisﬁ,@fatﬂ@w%ﬂ%@ and 9.
Itis apprema&é hat thﬁ%constru tion of plurfl off transfer :8:”8 2 is not |Imltaf ! epexample
disclosed REFEHE BRI a5 PR r?éfﬁ?ét p%SSI fR IRA{FRFLRL R RRARE FEg B e

packaginggatsHé® hGMd@Bt@t@ﬁtfﬁlgfﬁ:ﬂgIﬂeEﬁw aerdye30140avind agoiesalitytbe fhioitieasr®@DS. fohe
plurality of hlAer SRR QG RIBRE RURH A ERDASMESH *ﬂﬁé/'f‘&tapeéﬁggﬁa Bingg H&H?P%%RJUBW\@ ignd

columns (i.e. 3 holders in a row and 7 columns of holders, in total olders). E holder can contain
an integrat@d Rirclit BELNIFER 19 Eife Hasy Riydre ng@E%WgHT&‘islﬁ &R Gith dWRRF L5132 length
b. In Figwech, dbetjrdegréaedisiccuind®z atibentabicedanctadyfissupsc kagautpat thar holshagestaition 3

would beygrieqiecl i 454021365, SNPIRALL SRR SR NG D BSHRISHAiTGHL PR can also

be orlente ottom su ace expose
enable an integrated circuit (e.g. 302 in Figure 3) to orientate and assume a predetermined

or desired sitting orientation in the seat 402 when edges of the integrated circuit (e.g. 302 in
Figure 3) contact the slopes. If it so happens that the integrated circuit (e.g. 302 in Figure 3)
is placed in the right orientation by the first plurality of transfer units 2, there would not be
any orientation compensation provided by the slopes when the edges of the integrated
circuit (e.g. 302 in Figure 3) contacts the slopes. The desired orientation ensures optimum
alignment conditions for the second plurality of transfer units 10 to transfer the integrated
circuits from the first carrier 8 or second carrier 9 to the holders of the second packaging 6 or
12.

Figure 5 shows details of an example of the seat 402 in Figure 4. The seat 402 is
representative of all the seats in the carrier 8 in Figure 4. Figure 5 has three separate
drawings 501, 502 and 503 illustrating the seat 402 in detail. The first drawing 501 shows a
perspective view of the seat 402. The seat 402 is generally rectangular in shape and
comprises a flat bottom surface 504, the four sloping side walls 403 in Figure 4, the four
corners 404 in Figure 4, a centrally located circular shaped aperture 405 and four steps 406
located at the foot (located within the seat 402) of each of the four sloping side walls 403.
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With reference to Figure 23, there is shown another example of the first packaging at the holding
station 3 in Figure 1. The first packaging in this case is a tray 2301 having a plurality of holders 2303
(only one is pointed out in Figure 23), more specifically, 14 holders in a row and 27 columns of holders
(i.e. in total 378 holders). Hence, the tray 2301 holds 14 units of integrated circuits in a row. Figure 23

furtherhsfmww]ic ﬁ%&@&b%@@ﬁ%@ﬁiqﬁtﬂ‘iw@emé’w @w&ﬁéw&ﬁ&i clsghe@ fangoan Bé&r?&hém pa(;allel
to each row of the,tray.2301. It is shawn in Ejgure 23 t a 0 2303 contains the integrate
et 300 S o o R O, B e 8 B e A S AR e
Each holtrerigareal widialle 3inesfsips+#o0tng saai.4DRemsiichelistarrcenpiBol8hbtweamtbdaned of two

holders ifyf{BRHay iF3Aé iafé bt QobiMTo baPackaging; @Rtk ar WideoliuRirigddRdigure 13.
Figure 13 ,show? a tog view 1304 %f artial strip 1307 of thﬁﬁjconagcka |n%{|6 orl2,
[ r

cross-seSth RGP ThBB%GR (HEPA AL, SIS 1 3% RotRekiat fd8'8 ?Lﬂﬁjoﬂ%t%%‘éentral
longitudimaigaxic B8ei30% oEtod phrtnal &ip dB0& ol magdrel foatledgwith G arutzednetige 505
cross-segtignal, view 1306 e Palial it 384 Adhe Se960 I RACKBURGR il thB!9nhas &is AA

1309 perpendicular to the central longitudinal axis BB' 1308 of the partial strip 1307 of the second
packagingy b16Fia3. fiphaoiiag Arler 39/ WilfisaiBtigira HciberiidBs snthe paeiheidgfe 8t EPOYRe partial
strip 130mbascetoly of Delderg 3682 That sug eseoitispaghttinsth fespetbito lave s0®ibds: Bash of the
holders 1302 is for. iIning.an4ptegrat ircuit Jik In Eigure 3, The row of holde 2 has
two sleev% pﬁ%ﬁé@sﬁ%%% aén tlggg g@t@r‘i&n@ a@é@r} o:r%?t Héa hﬂo%yegé f§8 %élogr%é?i%g' |§né%ﬁ&§$ the

partial stripregolroutHess|denid b thery Bttt Botoan e lh SRkich e gl tpdseafis ehagshe evenly
spaced aigneieleryhbrobthecnaitialsiiels0he ldyRrRltcal obhrelasHsIt $o8 foneRvingspingdexing

th d ing 6 or12. InFi 13, th Ider 1305 idthe 13 ked out
another TR S D e T e R BB 5 B Aeel T GAEL St two
holders idQherseycond paakayihtaabr e hdving DdiameaieToie! frstroayiile d@inefig size 1desinoan in
Figure 4.the gesend arienar{0Eigyeeid WPH‘&J’eL%QKgSEWiC'ﬁFe‘é%EP@ it camishi8paddnsrdgpgiption as

follows would also apply for the construction of the second carrier 9. In Figure 4, the first carrier 8
comprise¥ PPRALIH'BFAC I A5RUHE up in a straight line. Each seat, e.g. 402, is a recess in the

first carrier 8 for receiving an integrated circuit transferred from the first packaging at the holding

station 3 i FlgI &3 40,105, 620 8 DY IAP\RL o0l BSTRSAINIRR INFHIGUR Lolo morqdetal

each seat, e.g. 402, Is an indentation that is generally square or rectangular inshape with four side

walls 40P eMENgi v ANicnauiT dherysiutine £9nEAMRIIES ChsPEradaRitAYy @Rl RPBrasROWR iRtegrated
circuit (e Ora3Rg B 630 TR Drige Bostatmadirsseimg aeadetaiiopnreiopredesittdryititng edpmgtion in

the seat 402 wh n{(gag of the i rated circuit.(e.q. 302 in Figure ontact the slopes. If it so
o S0, WA £ETHE ARGITEGE S R it 18 SR Sh7oMIAE) IS RBeaAl 0

plurality &® thmBaébaiia Bufrae Ydubthetssetad2 ofilepaitiie 2oBripdhe gxempieofdedwinehedSiopes
when theedgesegtdbs iNtRIFMSEGHEH HRY1BEZ HitBkraR)coOMAGIBENge@RRSvidEE drsited

orientation ensures.optimum alignment conditions for the second plurality of transfer unjts 10 to
el aach ; ke

transfer tAei8h BreLRs RAYSIESFRLIE S} LR LR BLGYIEN ¢ Ib' IREARBRILHS Bt16Lecond
packaging0@.ore2s|bjgpsref Shehfowssiti ailslleo f43 drsenipldobtlitcsadly 402em tBiglve heTbdgseat 402 is
represenialiys, g %éﬁ?ﬁ%i@&@o‘%@ﬁ%ﬁ BUREIHIS el B2 5S IREES, SERR iG,ELayrags S01.

502 and 503’1llustrating the seat 402 in detail. The first drawing 501 shows a perspective view of the
seat 402 97yésaad AR e RErAgiRtRNAIRNNY A5 HRBrE SinhRsEers PAtRR i Ldpra@¥S04, the
four slopuggside walls 403 in Figure 4, the four corners 404 in Figure 4, a centrally located circular
shaped aperture 405 and four steps 406 located at the foot (located within the seat 402) of each of the
four sloping side walls 403. Drawing 502 is a top view looking into the recessed portion of the seat

402. Depedlingf dnetieusisteps tHeSimeaieded diedRqed). S0 ipf HiguresBpey Yse aensieiied Bgahe

apparatugdiR0403F-igure lexgiigkledmansigsolidhiseab4dtmay Heckidpsadep gt ok dpam (with
length toler nciin the ra 0 +0.03mm; excluding the Wi(iith of the foyr sll%ping side

e of about +0.01 t n
walls 40344 BYERHT f%‘%rﬁ%'ﬁﬁ rnS?Q?hg?%rgqeﬁ%?ﬂn& 8" %Hmeg}%‘ulél"ﬁoﬁ%‘?/% FeYave
toleranceQrieatdtion xioé theuintegrates 40duihintihe feahvrPwitre dotusidescelgbec0S ersilyaghiofie Siarp
corner. Eaehahing Kbearness 4kt BiRuiP R aRedd EbG 4B/ eYindkirRldle) Reileanhele S06

with a diameter of about 2mm and a depth of 1.6mm (shown more clearly in Drawing 503). The

purpose BI&HEeRAIHECANER HetidHPAGES od ol edsdW MabiIHRgIhe sBalf 46218 P18 making
of the firsir@msattmnoh cherisrst 3162 dTHe Tdepu glidus e peptht ofriy & cyticeprigblef latopottamt bbb 06, the
curved e : e ISP - inari le 506.
e four e B e B L B e e
aperture 405 may be a circular through hole having# diameter of 1.5mm with diameter size tolerance
of -0.006mm. The aperture 405 is for releasing air pressure when an integrated circuit is dropped or
placed into the seat 402. Drawing 503 shows a cross-sectional view of the seat 402 taken along an

axis A-A in Drawing 502, which cuts through the centre of the aperture 405. An angle 508 is shown in
Drawina B02R The annle BEOR ic indicativve nf an evtent of clonina of each of the forir clonina <cide walle



403. Each of the four steps 406 located at the foot of each of the respective four sloping side walls
403 in the example of Drawing 503 is about 0.20mm. The steps 406 (i.e. stepped portion) surround the
perimeter of the desired seating arrangement (i.e. predetermined orientation) of the integrated circuit in
the seat 402. The four sides of the generally square or rectangular shaped integrated circuit (e.g. 302

in Figure Rowpidehbsy rasdinadnwealls KORDf hecstepsidhGhahesdheiniraraiethsineuis @0g.0302 in

Figure 3)ﬂi1$ g%dsir%fée desired orientation in the seat 402. The steps 406 also prevent any
unacceptaﬁle movement of the integrated circuit in the seat 402. In precise placement of an integrated

circuit into the seat 402, the integrated circuit would be fully placed within the area confined by the

walls 40316f Hp RicRRANWatiiE RRPGSHRLINAWAR WY SloRbaidR alsdBs Rliemepie could

be made moveable for adjusting an integrated circuit that is placed into the seat 402 such that the
integratePERAEIOB AN RIS 4 iTHb PSR RSRHINEE i ACAIH e cbat o TcRtiRg
machinekyramid configumtatezshsovastiliine reqpiwkétte;rrrim@_ kb‘rder_;ﬂatlsrﬂ@@. tRer gestiaddR, tleenifebIesloping
side walls 40503y ey BOHYNEALBRN G QNiE"RES BAGHTABCHEYIDGRLS ALINERIS RSN RENEBd AW the

walls towards or away respectlve%y from an mteqrated circuit placed in an area on the first carrier 8 or
second cRiHe? PIRERITP VRIS HO TR 2B dNAHEFAWB R BT JURIB PREMRECBHINREH ATMROLP the
pushing pividedvidiavad svalbtioveiere oeavay-rgupestvelndrdd, dhdrsegenetpiirealityplatéhnsfer units
10 in Figure 1 i rt of a second pi bly or device with eight. pi S or es
posiione itk et Bl Seer e s e e R TR S0 o
the picke@sigppiBtodsaris ehaliggnapridadtby rUariaYe disgv 8 Waksanother. It is appreciated that
the second plurality of transfer units 10 is scalable to support more or less pickers or probes. The
second plyrality. of transfer_units 10 is fjx n a replaceable head 606, The replaceable head 606 has
2 et mANBE P BTERLIS BIHISBEL TR, o VRAER iy e o e AR ) AU bl
distance pRHeofepenoablpibe add peandse vRihandedosithtaredht pidsec et blebasapbhtivingra

different gumbesiehRIKEROLREPES M Bttt hEEBRRDIOS

P&h?%a%,'%ﬁﬁt%ﬁé@%&@é BISA@)S or
probes. The replaceable head 606 can also be exchanged with another replaceable head having a

different PIEIPEIGSEhOE 86855 Aice DENL SR EDiRKeAs B IBRSEeE. RUTHA AR ARBRladkdble head
606 may dmpssudgipe dhan tieennactmaauiu GO toiatrdnisies thisset dandaalakditio aluiposferommits E3sFigures

17t0 20| t I .60 t chinery 607
v B B B B e S LR S PSR
machine8PB07 ifciapBsaARIpReaMERR BpRndIdre 8o mRE 6U8APESSCRl REFRGS it ih&rd 838 to aid in
the lockingigd)thieateptacpablel hgas G64qilea Hiaghinennee’ that dpies tbe sesandBusatitpef
wansfer yts 40, Senerali e Reumalie AYinders,02 and 608 are confiprad o lockdhe
replaceagfgheeﬁf d6'ih position On the appara usY Oy iR igure 1 an t0 FeIBSSE the [S’Iaceable head
606 for réheowas o Mand ipahiansr Q0w eTiguabier pfspigiisre cvate@tiest dhe terlageablgohmadumatic

CylinderSMG%Qﬁ%iB@%é@&%@@UﬁtﬁﬂMﬁéﬁ M&%Né%ﬁ@jmth@ra%ﬁmﬁ}ﬁ-p'ﬁbﬁ@_s@éﬁéé"o
connectors 1702 and 1704 th?tt are moveable un ;r the control of the two Peuma}gggylmd?{% 602

and 608 FL8[é KT PEYERIRL EERIS LA F0 2 UNPTEPid i BRIARRR S HERAL PRI BN His case,
a generaliyapdeuicicad shaft)iveith @lvetesicicoeptbd sedbedpiemtitatid tghatdesndd2 @nd 608
respectively. The other end of the connectors 1702 and 1704 are configured to be received by two
slots 1701 and 1703 located on the replaceable head 606 respectively. The connectors 1702 and 1704
each has P¥ERsidA Witﬁoa'W&We‘ﬂ%?ﬂ%t@piw%ﬁd‘i%ﬁ%ﬁﬁﬁmgﬁ PRI I HBIRHIS 1701
and 1703nesnasttinely dbachanbihve sivts secohapidraliydhirsnareopeiseind that is sufficiently large to
receive the sections 1802 and 1804 respectively. The open ends of the slots 1701 and 1703 however
would not be able to receive any other portions of the connectors 1702 and 1704 other than the at the
sections Vgt rgfmem@gftpeg@gﬁge@_and 17 to 20, the machinery 607 includes two pneumatic

cylinders 602 and 608 (i.e. actuators), which are used to aid in the locking of the replaceable
head 606 to the machinery 607 that drives the second plurality of transfer units 10. Generally,
the pneumatic cylinders 602 and 608 are configured to lock the replaceable head 606 in
position on the apparatus 100 in Figure 1 and to release the replaceable head 606 for
removal from the apparatus 100 in Figure 1. It is appreciated that one and not two pneumatic
cylinders or more than two pneumatic cylinders may be used in another example.
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The pneumatic cylinders 602 and 608 and the respective connectors 1702 and 1704 are located at
opposite sides of the machinery 607. Accordingly, the two receiving slots 1701 and 1703 are located at
opposite sides of the replaceable head 606 beneath the pneumatic cylinders 602 and 608. The
replaceable head 606 is locked to the pneumatic cylinders 602 and 608 by first slotting the sections

1802 andrh8e4 drsanifoecelatdidl #ma hrd310d aeitvaiesbveduie umadictayliesiars| G raneave0s to
withdraw fhe conpeciais 2004408 lheteatiar, Torglease e replaceabishoad 05 e,

pneumatPcng)L/in?\a ers an are activ to exten € connectors
constructtrnasteettibed (vithindfisarase te BRyeredyeculint Foghsbei) mithameaenddirumlagdashbat the

replaceaple-nRadSefinaerbeauisky dorpriastaiempvedapmerRidsed ins anabBAT IR farnstance,
n

different pitch distance and number of transfer units 2. In Figures 6 and 15, each transfer uni} of the

second plufatify SRR IRRe PRENES PO MACKATY LA0 AtEPCRERIE B R FRIATEEP T this
example hatdransferspeitsvielthé ree condeptaralitysf snaohsfédduedshlilahay sesitivitawitbrastraictorr There is

another HeIRG(10} SHRUAINBIgNTER AR TR iR AoYiROihe SeeonsR Ry RarAnslen Al 10 © &

position for picking up one or more mtearated circuits from the first carrier 8 or the second carrier 9 in
Figure 1 BASTSH vRRISHY PicRed J JHiB8RatE0oBRAA(S) trine SuBisRIpaiRaging SeRve e
Represertibgoasctstansier 804 afsiecsesiondrpbitpldy ohdaostae wiits 100a diansiEyundadof the

926 Ahsa0 Asougn Srclion.fapaurtace of

second plurality of trapnsfer units .10 has ction ¢
the integra e éé}:é?t%gbelctﬁ G%)Eﬁ%\églﬁ@g%%% é?@%ﬂ’.fso e surtace o egrated circuitis exposed

when it ishsitghteserdiensr8P8 and130krespestiyelion and operation of the suction cup 603 is similar to
the suction cup 203 in Figure 2. It is appreciated that the construction of the second plurality of

t f its 10 i t limited to t discl d herein. It is furt iat t th d
plaralty QTSR RIG B Ly AU AGLELD B8 S oLt BEI0TS ArCORIIN o Phnster
units 2 inl¢tigiac dt. qirrasids thidesecbittte phaetityeof BaAsfezaondisdlp dbeltivoerecrifiggrettor mdking
adjustmen{y t,pgchdlistanss & dhGiErs iR URpmOLABR W@OB'B@@X’[RGH@%%@TM‘ES 10 and

one or more of the transfer units of the second plurality of transfer units could be configured for making
adjustmeM 6 RA8LG Ptegrated circuit being transferred by rotation about a longitudinal axis of
the one or more of the transfer units of the second plurality of transfer units. Other similar

constructiqs age, s R9RsilBoMIsAUAIALAL PHERIRGAIISL AL AT SR BSRAIPHILLL AT

words variations of the integrated circuit from a desired pit Istance and o0 n for purposes of

packagindeng§cHeasit HBom 8 H80AoLiBeSIBifolNd FubI&AIS. Fre Astivalig i anaweatn

Variationgyliadmensienet d e sroriviokiac pis it shstenses a 260 Hidhe dushersspeenmopleleliy pletransfer
units 2, 10 in Figure 14, 2) Varigtion in machine part di sion lerances of the first or second
ouraity ST NeS B R B VT s T e B B st S o
integratedofinegi’yorl rfidigh hdidt iW piciiagcacsibuglion as described with reference to Figures 6

and Figures 17 to 20, an advantage is that the replaceable head 606 can be
quicklydetached, removed and replaced by a new head with for instance, different pitch

distance and number of transfer units 2.

In Figures 6 and 15, each transfer unit of the second plurality of transfer units 10 is used for
picking an integrated circuit to be transferred. In this example, all transfer units in the second
plurality of transfer units 10 have similar construction. There is another motor (not shown in
Figures 6 and 15) for moving the second plurality of transfer units 10 to a position for picking
up one or more integrated circuits from the first carrier 8 or the second carrier 9 in Figure 1
and for moving the picked up integrated circuit(s) to the second packaging 6 or 12.
Representing each transfer unit of the second plurality of transfer units 10, a transfer unit
601 of the second plurality of transfer units 10 has a suction cup 603 for adhering, through
suction, to a surface of the integrated circuit to pick up the integrated circuit. The surface of
the integrated circuit is exposed when it is sitting in the carrier 8 or 9. The construction and
operation of the suction cup 603 is similar to the suction cup 203 in Figure 2.
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3) Variation in dimensional tolerance of the seat 402 in Figure 4 and the first carrier 8 or the second
carrier 9 in Figure 1. 4) Variation in dimensional tolerance of the first packaging (e.g. 301 in Figure 3)
and the second packaging 6 or 12 and its holders. The arrangement and configuration of the
apparatus 100 in Figure 1 together with the use of the first carrier 8 and the second carrier 9 attempt to
address some or all of the above problems. Figure 7 shows the layout 700 of the apparatus 100 in

Figure 1 when it is compined with two inspectign stations 703,705 and a reject station 702 for.
P H e e O G e ol O S ol nau 7 PR RS SRR le e 1

is locateddbibevexantble tiselrssatiereTot amtldheingpeciiniatrdzal e cesprisig ahy widransiriction

st_ations_, nargely %H&Wé‘@%@&oﬁﬁ@%%@%@ﬁﬂﬁﬂ%ﬁiﬁg Y Nﬂ%%ﬁfiﬁ%ﬁﬂgfﬁﬁ& DHPE@Q_SWUN or3
Dimensional metrqﬁﬂgé, based on the msg[lectlon SQ'['[II%?S made) of one or more int ?rated circuits and

a bottom B&clio ol POBCRY A WG B R it e fee RGPSy PHRHSTSISh AT P
Dimensicuilsietiaio gy piasatistantiecoeispectitre Sedtinigs nréide)fdhe reeconugrieradtygolteahsircuits. A

conveyor, 207 {& O aIgA 4P S AHAY 408 6rilBarda e fi SRRk gt haiding siation 3

in Figure 1 and 301 In Figure 3) containing Integrated circuits in the direction from the bottom
inspectioPEsERNGAUTES oy thakieR CCMaBrMTOY FHRMAA F0dIPer ke SirpatIbiiAda86REBYe by the
conveyord@iigpaapdbe yipngiuairihe Haitomtirspastion koot 106, trahewedihiystioe the Higp@ation

station 7 h i{) fo]] atio finall t%u]e icinity of the reje ijon 702 in that order. In the
examplef%eregltl)%t gﬁé?r%ghgﬂb%] sta %r% %Ig,rt e %)%c#rllés/r[];%eg{%ﬁlgs%ﬁl&o%%tg& the holding station 3 and
the reject station 702 are arranged sequentially in a straight line. The conveyor 707 includes a straight

rack Wil RGO dhahlghess LaIRIAITIBndertNOaRaTSiE sides o the
tray respectlve . ua pl ers re ariven a motor (not shown In FI re to.move the
o 708 WA e B o R G RIS A T R, 3 Farkai e
bottom inspgctsulistationne0F, teseop tins feionongstatid Ao 3 hadididsdiny estadiesiiBand the reject

station 702. It is appreciated that the construction of the conveyor 707 is not limited to the example

disclosed herein. Other similar constructions are possible. , ,
Variation in dimensional tolerance of the pitch distance a 204 of the first or second plurality

of transfer units 2, 10 in Figure 14.

2) Variation in machine part dimensional tolerances of the first or second plurality of transfer
units 2, 10 in Figure 3 that may result in imperfect orientation adjustments of integrated
circuits or misalignment in picking actions.

3) Variation in dimensional tolerance of the seat 402 in Figure 4 and the first carrier 8 or the
second carrier 9 in Figure 1.

4) Variation in dimensional tolerance of the first packaging (e.g. 301 in Figure 3) and the
second packaging 6 or 12 and its holders.

The arrangement and configuration of the apparatus 100 in Figure 1 together with the use of
the first carrier 8 and the second carrier 9 attempt to address some or all of the above
problems.

Figure 7 shows the layout 700 of the apparatus 100 in Figure 1 when it is combined with two
inspection stations 703, 705 and a reject station 702 for handling rejected integrated circuits.

The holding station 3 in Figure 3 of the apparatus 100 in Figure 1 is located between the
reject station 702 and an inspection area 704 comprising the two inspection stations, namely
a top inspection station 703 for inspecting top view defects and/or 2 Dimensional or 3
Dimensional metrology (based on the inspection settings made) of one or more integrated
circuits and a bottom inspection station 705 for inspecting bottom view defects and/or 2
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It is appreciated that in another example, the bottom inspection station 705, the top inspection station
703, the holding station 3 and the reject station 702 may each be arranged in a dedicated lane (not
shown in the Figures). Each dedicated lane may be a straight track with a pair of rails (similar to 716 in
Figure 7) and a pair of dual pickers (similar to 715 in Figure 7) for holding on to two opposite sides of a

tray (simimieniB4ndiBIEin e feRparCivahsiddnaRIsBo piekitdsbpionasagpeRbixda)ss khewn as a
ransfer mechanismh similar fo. e firsy alurally of tansterdnils B Figus, ) may b provided to
reside between the egica &d Jane or e bottom n?specetlon S ‘6 Ythet p ’mspec'fion Sfation
703, the fisidheghsainigrirBtag daelsingepiatianalitn FroZeThanendldrimoesiisick apfaikice iategraibl is
reSIOOn_S'|%|F‘cfﬁ’c"stf@ﬂ%edﬁ'é‘&iHﬂﬁfFBFﬁ@lﬁ@%&fBﬁ@W@p@@ﬁWﬁ%ﬁh{% %'%%ét_@%ﬁs%igﬂﬁ%b.eﬂ@ or
more pick and &Iace assembly transfers the entlri%tray similar to 708 in ﬂ%rjtr%e‘iﬁ%i and/or it could be

that the S didHE ok ShAASRYUE STV SRR Y MR CugYate P i VIH0ENPEIE groups
from a trépitorfrompediadisgine dioHn folanedhey thaytar inslzéntometition Z08aitie steltiogy. Aatimk and
place device, 1 QR4 ARUVUERIVPIRK KPR AIBHT ST GG BRipm the tray 708 when the conveyor
707 has moved the tray 708 to the bottom inspection station 705. The pick and place device 706
moves the integrated circuits that are picked up along a longitudinal axis of a first guiding member 709
towards anlbt@xaimnpprecionaiea Hkpaftihe skadamopspeadprirsissian eafoninepetiomamegmoves

e mea g ¥ Rathalonails s IO NS LIS DL iR Db 08 o

bottom lnspectlon area 1o the tray erin
a plurality Of plelkees @etrsighiviraskmighre mirRhripicke Ars spaiTeF giakipighans ik ferdeldirauit for
gigs"ferlrigg ib bﬂb’v@ﬁfblgg}g B@fé@rﬁf'ﬂﬁ)ﬁﬁvomgﬁ%%ﬂe%@\@l‘ﬂ m%t&hél?ﬂgkébei?s)ht&@é_“d-mﬁvcﬁ? ar?a
Includes an optical devi not own in ure r capturing imaqes of t Integra clrcults
ey meE R SO T e U e B SR b S AR
placed othasstprigteriesl initheditoyldbthgroangsmenthef diwsbaitaratifspaatioacsiatior8%rtheotepoptical
devices qauld e logater beneaib tBRaNSRRRTY GlsmeheRiigRRI20 e R9temMdnRar

integrated circuit that is placed or presented above the transparent glass sheet. The top inspection
station 7HFiSORRIBCURN FPids SRUNEXCT 12 fisvBIEdfshEp 4B iR S8 i EEBh PYifidling

member gitriil40 captunetionages phssieigrated circuits seated in the tray 708 when the conveyor 707
moves the tray 708 to the top inspection station 703 for inspection. It is appreciated that the top views
of the integrated circuits in the tray are exposed. In the example of Figure 7, the conveyor 707 would

move thdltrify 0B URINBIRING sTafBIEB SIRTEYD ifpRIiinsicepaeirausiatiapiddnetiiftce§rted
circuits ajigsfignenadtthe iMEps eHemsi@tigrRtalios aadd (P, r@jeonspuies (0otshpwack bdGiirgndkd

connected to the in tion stations 703 .and.705 would be,updated with information on, the Iqcation of
e G RS AR PR it i
which would acpeisteftrilsirsirpilarality’ dbtiardgerifkandramgiirel dualtricksdes Eintlarionitiefective

integrateﬁig'[[@ﬂ;tffgp H&%ﬁ@@ﬁ‘@oﬁ%@;ﬂi@git_@ %IégoTBQré‘?’I@WiBQtH‘WﬁW@&ECHit@débm@l ay
should be_defective. After all nhon-defective jntegrated circuits are moved out of the tray 708, the
conveyor o7 BIAE RIS PR RRSfoaPRe i:y a??é’ti 'ﬁo‘?’(ﬁfsrﬂér?éjgé{ &gﬁBﬂ%ﬁ)iﬁm%éé"a%ffer

;orter det'ris’g mmmyni«zh twuﬁttbbejh1|t$h(52fdnnrrﬁg‘l.merot)othawbeopqniw'kied for [ﬁsldagtmw&w. rémaining
integrated Li[CHiEE) dRdD & i Q5 amdiH: ANGARs M7 2 fRiega% ekl PisH I3l 1ifae

operation of the example as illustrated in Figure 7 is_as follows. . .
holding station 3 and the reject station 702. The one or more pick and place assembly is

responsible for transferring the integrated circuits between the stations. It could be that the
one or more pick and place assembly transfers the entire tray (similar to 708 in figure 7)
and/or it could be that the one or more pick and place assembly transfers the integrated
circuits individually or in groups from a tray or from a holding medium to another tray or
holding medium at each station.

A pick and place device 706 is activated to pick up the integrated circuits from the tray 708
when the conveyor 707 has moved the tray 708 to the bottom inspection station 705. The
pick and place device 706 moves the integrated circuits that are picked up along a
longitudinal axis of a first guiding member 709 towards a bottom inspection area 710 of the
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The tray 708 is first loaded with integrated circuits for inspection and transferring to the second
packaging 6 or 12 in Figure 1. Thereafter the conveyor 707 moves the tray 708 in a direction towards
the pick and place device 706. The pick and place device 706 picks up a plurality of integrated circuits
and moves in along the longitudinal axis of the first guiding member 709 to the bottom inspection area
710. Aftepdnsperispedioihetitono I epatiitieantlMolie mermiby ehdutepsatrcbeiskuisngraenoved
back from the po&tcﬁm dms ecltio ndﬁ?rg 7:|L0q rpl%:erg] t?ar%@ktfcr) trneihtrag {togn th the Iick armd ﬂ ce
device 706! fhe pﬁck AN Si(ascg evice 786 COoRtNGes 1o pic l.(l)p ap ura |Py 0 |§Rgargpe8 Effcuits in the
tray 708 tortirsiestidAaefies hrseeatianspEttidickread’ pRes deyidag/ Abrghsises gituditialitax®d of the

first guidiﬂg@@mp&r ;ZIQ%JHGW%FB%?@W RERBE Hays£08ansidka Q%ti%@faiﬁa BeEQMidAspection
area 710 until all the in e?gvated circuits.in the tray 708 have com l\%& inspection at the bottom

inspectioNEEH 90l . RERY R r G 2R AL BT RTHR B ALPRIACE Bouidcasd'BePelRble of
transferrimgpastianargaegiraied aies @ forpiisp ettidce dy dh eHoettoim figre clioiostapbni7@inAdes the

integrateg GireUitzdg e tche FBHANE FRRIRIRIEJPERRSRN PLUMALRRLNSRERLER,SIAtIASLOS, the

conveyor 707 moves the tray 708 in a direction towards the optical device 714, The optical device 714
moves altiF I RIRoRUINRITRIES S o RRRPY HING! REGHIIEPS MItBORY ﬂl@wawo%eoofn@sect all
the top syrigeeshekthiniegratadnciondsan theréietpiifaviesviddheapticabdeceed benthihfigld of view
of the optjcal ice 714 c inclu ne o re.ro olders in the. 08.. veyor 707
may be oIS (e e ey u oo el S R B S e o
one or mBYespittagakayeita ifanera ontalashsRel of view of the optical device 714 for capturing
images of the top surfaces of the one or more integrated circuits. The captured images are later

for defect analysis,. T face i ti ds. after the optical device 714 has.captured
mages of X 15 HRRIAAI Y CUIERe CHOHET Doty Be ke Ao TSNGER P bl HURIGR of each
integratedxisrofiia. geitenthguiniegrarrdasrcliitstin chettrayimageh ajentegnpledetrmigexstatecaintieetop
inspectiop 3atin G the EBRVEYST 787 MAveSitieLaY, 688 dnRedispChiRpJoNbArdiition holsling station

3. At the holding station 3, the non-defective integrated circuits determined by the bottom inspection

station 7H5RHIRe tbiRERERtBIPdiiint 79320 IRKR Rhlfielnisg BieHe VLR db Akt g6Cor 12 in
Figure 1.ekbhesdetalts thitleednapisfer tBighessEctred qackagingod evdliiwoole hieectegréddaterthe
Thereaft e tray. I Wi ' integrated circuits would be moved towards the buffer
sorter de%/r%émﬂ%?%t;;&%e %@%ﬁ/@dr %ﬁ?ﬁ%ﬁ%ﬁ mﬁtegrated circuits in the tray 708 are then
transferred to the reject tray 713 for disposal or for any other purpose. The operation of the apparatus

100 in FigusefdctvetiapgtetsagiategratedaireLis e anppekagingdsahesrp edavitolefessnpetée Figures
1, 7 to 11 as follows. Figure 8 to 11 illustrate.the movements of the s ratus 10, fter the
ool e RS ot B R R A R ol
conveyoM7ty7 inferastive waytnesglasatidireetidchaodeiedtiviteitiofrigdtationits. int the Haidinghisation 3,

the ﬁrSt_HN@JH¥t%BtW6EBEB@Wﬁﬁs%@W$Hé%m§iﬁ@?@r&iﬁﬁ_@!Wﬁﬁi&?ﬁ%@ﬂa‘éﬁ@&i&tﬁ@%ﬂl@@lw the
bottom inspection station 705 End the to msr%?ctlo station 703 and transfers them from th%tray 708

to the firsqfcgﬂl?éeé Mnﬁ?garénl. igure 1 to transfer aﬂ the non-defective integrated circuits to the
second packaging 6 or 12. The remaining integrated circuit(s) in the tray should be defective.

After all non-defective integrated circuits are moved out of the tray 708, the conveyor 707
moves the tray 708 to the reject station 702. The reject station 702 includes a buffer sorter
device 712, which could be in the form of a robotic arm or picker, for picking out the
remaining integrated circuit(s) in the tray 708 and transferring them to a reject tray 713.

In more detail, the operation of the example as illustrated in Figure 7 is as follows.
The tray 708 is first loaded with integrated circuits for inspection and transferring to the

second packaging 6 or 12 in Figure 1. Thereafter the conveyor 707 moves the tray 708 in a
direction towards the pick and place device 706.
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In the example of Figures 1, 7 to 11, the first carrier 8 and the second carrier 9 are configured to
alternate their movements to a location 802 in Figure 8 sufficiently close to the holding station 3 for the
first plurality of transfer units 2 to pick up the non-defective integrated circuits from the tray 708 in the
holding station 3 and transfer them to whichever one of the first carrier 8 or the second carrier 9 that is
at the locpitiopiBRanlYlprecsprsiliealiys thekdr sheapiemnbpad itiegsaeansreatsens aievawivesidagoositions
in the location 802 that are adjacent o one another. Figure 1 shows the instance wh %’rst
pluralty 1T BT RS LR b LA R BB R T eiRe oy 0B the
holding sizgise®foatrieshetinng tostestipst vgaiéi 8, hhioh fality fantegovied ©ravdIcuatine\8oR close.
Figure 8 ghoxvsdheristaerm g dhsniissbrdrsalify Qldransiaekinis hisHgPeeding the fek-sirfective

integrated circuits gcked up.from the tray 708 as shown in Figure 1 into the first carrier 8 As the first

carrier 8 BRGGHES¥EEoH{Sarits §'an 118 MIRCE RN G oPHIINER J D iiHtatirPo P& i eBrated
circuits, maﬂefﬂgﬂtmﬁtmmmatmydamibplas;mbi'rmrm.ambé ﬂb@hose@m)elﬁ_t@.n@@arv IFQ;IuyM)IWgqu be
led to adiyshitsiting, AARIERE B thiD & s%ﬁﬂgfﬁ%b%'ﬁtm ‘Pféﬁﬂé%‘ﬁofﬁénlél?&ti%ﬁaéf(ﬁn@tlr‘ék?z In

Figure 4)%%%3@6;&?’&2 adjgstlngéjtﬁg n of the seat ( %éla Fi urﬁe%) if-i mls?llgrémﬁnt.fro_m %n e
g:ieeciﬁ;?;tta_ﬁ 'r,tciaI Qﬁ_ﬁm&%wﬁgzleESﬁgnsﬁg mmggsgaﬁﬁgﬁé%gpigigof
small pitches and angle differences when each of the non-defective integrated circuits are placed into
e s B T AR A L .
e e e e

carrier 8 or the second carrier 9. Thereatfter, the first carrier 8 or the second carrier 9 can compensate

for small BHERESAABOE 1L diver R HaXyFRéh eHBsREARL A AbRHAP SHEGFaRel MR IHEHASAISEEY o a
respectivie sieafigidtbe viiest chttiebptidhledseicerid daifiier f&layothachivsif phar alitycaf devisieridnitauRl After
the '”tegfﬂﬁ]ﬂ%S'B‘Hé'tﬁr%%ﬂ%'ﬁﬁg BRI ARt GRIHRN /68 SN H?/{;JQH?% r&?? B'éséé‘r?srtrﬁ?&féds
moved, in this case, linearly along an axis, in particular, a horizontal axis 903 (I.e. the axis o
movemeff 8Tdpe ﬁ*ﬂ%t"@é(rﬁélﬁé)-% PR Wit s elarsisay (Pedlianaitd o aurfases fiseMScafion 902
in Figurem8rel hiageblct feirdtansteingtthe insepsrtes visaus theldgndhedtilsteamierod tagheingckaging

6 or packaging 12. The packaqging 6.and 12 are located a djstance away from the first location 902 for
ranstorr iR e e A e R A B R R RS 2 Figure
10 showdatiee mecensrlinaiisiast maabris.ulie SWfaedigpewliatcandspdr b errplicri gleltise ditduits from
the first %H%&&@e@‘ﬁr@%@é&q RRESQRG Sahibdraantieify ;i ﬂ?értit%ry&i%%é'ﬂ‘ér@rﬁédgﬁéﬂ(?{?rgoz- In
the examﬁ%lg |Ilust%:$_d b I;&ures 1 and 8 to 11, the second plurality of transfer units 10 is configured
to move %ﬁli)?% e ,'meﬁéﬂﬁ %??lé{tvertical axis 1002 in Figure 10 (i.e. the axis of movement
of the second plurality of transfer units 10 for transferring one or more integrated circuits from the first

cartier 8 SRR RAIRPAR NG fishiosalona0aie anm aLEeTRISSAREIKe el g gpcond

packaging 6 or 1%h respect to Figures 1 and 8 to 11 that is orthogonal to the horizontal axis 903 in
Figure 9, %81AB §2¢0A8 FRNRIGHEYE BIoYo3dbatay gy Rirariandendadhetddiegsidien 3hows
the secomd frheraliidia trsasier 8nitsel0dpetifcatiy dtecgiatehetralidepositrtheihtiegrtie doitcuits
picked u lrst catrier o in halder ckagi ' has
boen reclitb Bl B s g 1 SCRPReAB BT PO PP IR G0 PR

machine B2aka@erftiohdihiadhanesy of tRedstatie Yufsokansiay ethe sechd pppreddddl ehdethe
second phyaiitybef devasdar lHidts thbraalide teentigy restetiavgievith rejected integrated circuits

would be moved towards the buffer sorter device 712 by the conveyor 707. The rejected
integrated circuits in the tray 708 are then transferred to the reject tray 713 for disposal or for
any other purpose.
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the integrated circuits from the first carrier 8 to the packaging 12 rather than from the first carrier 8 to
the packaging 6. One possible configuration is the operating sequence having the steps as follows.
Step 1: The first carrier 8 is moved to a location 802 closed to the holding station 3. Step 2: The first
plurality of transfer units 2 transfers one or more integrated circuits from the holding station 3 to the

first carrigh8. AddReisavE tiepsanuimeafiertkesesond pansliiahtiangfersmiti-ddibas keen
through the state for depasiting integrated circuits in the n% ackaging 6 or 12, the seco

ploraity CPAATARS 5 RO N USRS IR ISR 0B Slop Hites AL i o lered by
the first pliusitajedherarsfemanissod thesiep @ appafatescdi¥ier 8 containing the one or more transferred
integrated circuits moves to the location 902. Step 4: The second plurality of transfer units 10 transfers

the one or more ir_lt?ﬁgrated circuijts from the first carrier 8 at the location 902 to the ga,ckagin, 6. At the

same tim@'GF A e aies: GHeUE BB ITRAIMY P B4 SRAMRIRIRS 1PRELBRAN tRECIGHPRESIAR for
picking ugtaiive GOMone cuegried Cirowiesrta tizy $68ond darnipd (dthesisdbadc@ings&imméved to

the locatign §02,cJones {5 hoIHRORRYAD 25 6P Farirs: Tiskelyralik Ol paRsieiis & ikansiers

one or more integrated circuits from the holding Station 3 to the second carrier 9. At the same time or
any time BT HRISEEOHE FRIPATISH (PArSR PARRS 105RSS 9Bt aHPAUGIPtREG ke RS thSpBSiing
integrategtgiiouits3rateisectnd prekagingHe ey Zohe sredinst phurality of Kiguefer units 10 is moved
back to the location 902.
In the example of Figures 1, 7 to 11, the first carrier 8 and the second carrier 9 are
configured to alternate their movements to a location 802 in Figure 8 sufficiently close to the
holding station 3 for the first plurality of transfer units 2 to pick up the non-defective
integrated circuits from the tray 708 in the holding station 3 and transfer them to whichever
one of the first carrier 8 or the second carrier 9 that is at the location 802. More specifically,
the first carrier 8 and the second carrier 9 are moved to positions in the location 802 that are
adjacent to one another. Figure 1 shows the instance when the first plurality of transfer units
2 is picking up the non-defective integrated circuits from the tray 708 in the holding station 3
for transferring to the first carrier 8, which has been moved to the location 802 close.

Figure 8 shows the instance when the first plurality of transfer units 2 is depositing the non-
defective integrated circuits picked up from the tray 708 as shown in Figure 1 into the first
carrier 8. As the first carrier 8 and the second carrier 9 enable fine adjustments to the sitting
orientation of the integrated circuits, a non-defective integrated circuit placed in one of their
seats (E.g. 402 in Figure 4) would be led to adjust its sitting arrangement to the
predetermined sitting orientation in the seat (E.g. 402 in Figure 4) by the self adjusting
design of the seat (E.g. 402 in Figure 4) if misalignment from the predetermined sitting
orientation occurs. The non-defective integrated circuit would adjust, align or orientate to sit
in the predetermined orientation if it happens that a transfer unit of the first plurality of
transfer units 2 that is holding on to the non-defective integrated circuits is slightly misaligned
from placing the non-defective integrated circuit precisely into a seat (E.g. 402 in Figure 4) of
the first carrier 8 or the second carrier 9. The first carrier 8 or the second carrier 9 are
capable of compensating for small pitches and angle differences when each of the non-
defective integrated circuits are placed into a respective seat in the first carrier or the second
carrier 9 by the first plurality of transfer units 2.
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Step 6: After transfer is completed by the first plurality of transfer units 2 at step 5, the second carrier 9
which contains the one or more transferred integrated circuits moves to the location 902. Step 7: The
second plurality of transfer units 10 transfers the one or more integrated circuits from the second
carrier 9 at the location 902 to the packaging 12. At the same time or any time after the second
plurality ¢fdr dyasier atiteaky haplaeendhtaIghdherstritctocpickingts!then@ rineks Igtegerigshgircuits
from the firs}ic riﬁie8ﬁrt§e |firrsi]'i{:arp%arr 8 move tr% th%loca%on r8(<)j2t clr%s d tﬂ tPe holqmgngqtion 3.
After steﬁaf, g{eps 10 7 Bré Fepeated in |ILfHeSappaa HtisPo04e Sovyerea aéwn. aﬁjjilésappreschgtted that
at Step 7niaécBelbendasiurifticopirdrssfiistsias D Goaldtherssfieontiecariieio Pnivies itftepjesiad theuits

from the ﬁﬁ@&ﬂ&@e@%ﬁi@d i ﬁfﬁ%éo%i@rbmgﬁ% Rdhepaskadinte B&%ﬁﬁ%ﬂcéﬂh@ﬁ"@%@e@%ﬁh@"?
second pl,urilclet% of transfer units 10 could transfer the one ?r mor«? g\ite rated circuits from the first
I 5?5%%

carrier 8 HEHHETBRAHG BIESREME PALRAGHTE L SOMOREAS 'Y RIRAL A IR S5 ratus
100 may wizere tbnlyandatectier Bieg&iedrkingiataeqipdedtancea iresiseofier atah inththfisteramiee to

Figures 7} ﬂfédsggoﬁa%&rjh%rsé‘%‘{)’fh@'?ﬁ)épﬁfu%ﬂynlﬂlﬁﬂs?@? gL carrier 8 in Figure 1. The second carrier

9 in Figure 1 could also have the same constrdction. It is noted that the carrier 8 in this example is
constructed to work with the tray 2301 in Figure 23 and the second packaging 6 or 12 as described
with referginaetie rigiyiatdd. dinchiguses Racadidad, thhefilisscaaides Sisampises Riguusadityhef firdtseats
2103 line ina straight line.. Each seat, e. isare in the fir, i for. iying an
integrate aﬁ%ﬂ% Itsrar“nf’gl\%llral’tal(IJI'1 &cl)érzng?%’ w@?apﬁ c I§g%§ujaha%)?ﬁ'éIﬁ&%?ﬂgu}sﬁgti;oﬁéé?m %l%églg@ctﬁié ‘carrier 8
by the firdtRifialR) BPUeMSTErahiNe frsh Egiered) inrigiie YWt respasiseatiaips2t @ndi8 & ihdentation
that is getﬁeéjafﬂﬁtsﬂ@gﬁ@rpglélﬁgﬁﬁgﬂjﬂﬁfsif?,sh‘%%dﬂth f@Hfréiﬁi‘FeWﬁkatRéQﬂtéthﬁtéewwﬁH i%gfiﬂted out
in Figure 21). The side walls 2104 are sloped in a mann cooperate wijth gravity to en an
intcorate N EHEE A0 e RAHE ST o PR s A R ALP o 6 GTRE CAing
orientatigtisiianhe sway X19n iedirsidgeation taedritsgratstevimgiith@ igicgnaidd Bitpuits 3eddmaidethe
slopes. Ifiiisse papPERS AL IRRIGIRIESEHLiRGYihEe19. 302 in Figure 3) is placed in the right orientation

by the first plurality of transfer units 2, there would not be any orientation compensation provided by
the slopes when the edges of the integrated circuit (e.g. 302 in Figure 3) contacts the slopes. The
desired dfigatatith smsusehopitennd aligalitenf denditeonsnftr tite ssogratplatadityoopickngiethanits 10

ABRCIFGHIECNINE St 611558 St seeopa.sagint 8 19 the RAdernofap second

to transfqa%&é@ ol
packaging 6 or 1§inI igure 1. The pitch distance 2201 the plurality of seats

2103 thafaiéehfingddatijaicertédtAther is 8mm in this case. In Figures 21 and 22, there is an
additional seat 2102 i.e. a 15th seat located a distance away from the 14 seats 2103 that are lined up

in a straight,line on the carrier 8. The. 15th seat 2] ed for handling defective integrated circuits.
il A Rell st B T Sy o et e S SRR
that thereestigdedd davedvedinendy aivodiein akis, paciaititupe aveticahaxdulittSiZainigiimaé titie.(not

shown intHeekig WFeRd GQTEMIING &R BhIEKR AHGKET RARFEPERINAY RS ASH¥RIRRJDLRICKURJRE
defective, inte ratgd,cwcuq and r?Ia(:e it into the 15th seaalt 2102. _ _
integrated circuits from the first carrier 8 or second carrier 9 in the first location 902 to one or
more respective holders in the second packaging 6 or 12) with respect to Figures 1 and 8 to
11 that is orthogonal to the horizontal axis 903 in Figure 9, to the second packaging 6 or 12

located away from the first location 902.

Figure 11 shows the second plurality of transfer units 10 being activated to place or deposit
the integrated circuits picked up from the first carrier 8 at location 902 in holders of the
packaging 6. The packaging 6 has been reeled out and straightened for placing the
integrated circuits into its holders by suitable machinery. Conventional machinery for the
same purpose may be used.

It is appreciated that the second plurality of transfer units 10 may be configured to transfer
the integrated circuits from the first carrier 8 to the packaging 12 rather than from the first
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lithe carrier 8 returns to the location 802 in Figure 8 or location 902 in Figure 9, another machine arm
or the additional machine arm (not shown in the Figures) can pick up the defective integrated circuit
from the 15th seat 2102 and place it back into the first packaging e.g. the tray 708 in Figure 7. Figure
24 shows details of an example of the seat 2101 in Figure 21. Figure 24 has two separate drawings
2401 anct24i7 dlustiadinadkegient2 tihk ipadetaid ddiigaatidd Gd ing epwraantptivguehall heisgats in
the carriegi8 ip Fiﬁgur(? ﬁl. The first drawing 2401 shows a top view looking into the recessed portion of
the seat 2101 Thé seat 2101 is generally square in shape and comprises a flat bottom surface 2408,
the four sloping side walls 2104 in Figure 21, four corners 2402 and a centrally located circular shaped
aperture 2¢06; GeRapeingAB B &R/ & tbeintearien SiEREEaOind0%kIRifda4Ea s 30 be transferred
by the apparatus 100 in Figure 1, suitable dimensions for the seat 2101 may include a length 2405 of
4.10mm (with length tolerance in the range of about +0.01 to +0.03mm; excluding the width of the four
sloping ststepnil[Bh21i04) pluralip tédrématehergn gtire2wds b deldmmurshotelghaiet kirceilsdgativiee
tolerance, 460 QLI B G 'ﬁ%ﬁc(%’r@@r 'é"."g&(t *ﬁ?efeér@%qi%*bﬁa‘fw ¥R Qe rAQR iBsie t%r%‘ii@ sharp

corner. Each of the four corners 2402 may be shaped in the form of a cylindrical flat bottom hole with a
diameterdf ERRiEN Wiitn Lhd2SdeRRA MFPEnterSERfMBbeBpSHIR S itRMBE ATBYiH M HBR is for
ease of neachidingtheghents2d0l1ajurisgsreniakingliof dietfiisifor aarond darmered packoTtheoughout
the deptqo%fa% %Ijzndrical flat bottom hole, the curved edge 2409 of each corner 2402 is part of the
surface area of the cylindrical flat bottom hole. The four sloping side walls 2104 are not within the
volume of the cylindrical flat bottom hole. The aperture 2406 may be a circular through hole having a

diametersxt;é-sm_éwmﬁéaéng%ﬁ_i@%g@éewrtge ﬂfs;[ @lgggﬁmfﬂf Wﬁk%ﬂi?%ffgiezzépﬁ@ @Egﬁ%‘eﬁlﬂng air
pressure when an integrated circuit is dropped or placed into the seat . Drawi . ows a
Cross-seCHIE GAATBFIRE LS Ehat BRI GRS DESAPE (0ih TS B ARSI Pidgure 22,
which cuts through the centre of the aperture 2406. It is noted that the construction of the 15th seat

2102 in Fagures 2#s sinilad it 8 seH A Odnitsn BRIRSAA93HE SROWPHbIIGME 2Ad cifdignale

2403 is indicative of an extent of s oPin of each of the four sloping side walls 2104. The angle 2403 is

formed WitPMeBpEEIGHASHE2 D QRANIAT 205D dMuRAAAAINhE Mt BBEIMS MY AL BEhe seat
2102 or 291@1iﬁdﬁeeangébpmalﬁymthmwgmmhsdfajhawhftgp@mﬁ}?)mgBmdemmfsr_mib(mgp{]edamemi that
other SU'WIB@ Aid ﬁtgﬁa&%%i%s%rﬂr%’éd?& @?r@ﬁ@#ﬂ%ﬁggﬁgﬁtr%ra@qg i§ pyepgnt when

an integrated circuit is placed into the seat 2102 or 2101. the four side walls 2104 have
to be suftRGahey eeciicrpdiiBwW okt statielstightly misplaced integrated circuit placed into the seat
2102 or 2101 to slide over the slopes under gravity and adjust its orientation by following the contours
of the slope of.the four side walls 2104. The end to end length of the square seat 2102 or 2101 is
i e R e B e e
dimensiohgldinghetaiiencrds hregsenensrriribie SeAt timeasieoninemay deydimensiendbearsacanthner so
as to accgmaefaia i dimensiaosrekspesiit yngs okintag atpdisssiting %H@&é@'@ﬂ@ﬁ@iﬁs that
could be lgerived from tl%e dimensions rovidedéjn iggres 13, 2} to 24 ar$ that ide I%the reéationship
e (1311 MBI AP0P iR Figuie £5£9" @@. HhEiliaPs ey Wb it QLR A tPrige
apparatubdgi®mIBRyure 1 attempts to solve misplacement of integrated circuits that may occur when e
(1311 in Figure 13) is less than or equal to f(2304 in Figure 23). In the construction of the apparatus
100, e (1311 in Figure 13) should be made to have dimension greater than f (2304 in Figure 23) and f
(2304 in Pi§Ar&2AYhBansisave aRmeIifsh it it eB08 i 2gire Wi h AadieBm tiee
apparatusetofdrcingenre Whitt udesaimsanérohart thotesihansreinedigtisgrijed brotapthadweditonay be a
compute{OJC%Q I.]gge)ggzmatically shown in Figure 12, or more than one of such computer 1200. In the
case of more than one computer, the computers may communicate with one another via technologies
like ethernet and the like. There may be provided software, such as one or more computer

applicatigsisprogharsscondasitingsyReindrrecuiad Yothihihe seBRIHe bl Aie atddnabyciiegithe

computer 1200 to operate, amongst other thin top and bottom surface inspection for integrated
Cirouts, T8RNy D A e e ReP AP TRL R BorAL o fic LA GolG b iy of
transfer uinie 2tentheGaswepienatitf ohdr dinsteainaise d0rithedemrsBaugt tersteentenpiokitiieueel of the
packaging,@ 3dnkte THNGAER GFdMG Fn(ard 8 BAFGUES Hdmibepiding Katigney BiRs 1 to 7

herein described with reference to the Figures, and the displaying of information relating to, for

instance, SR RBACHESESP LantoldIaReLBR Aratus 100 on a display.

After step 7, steps 1 to 7 are repeated until the apparatus 100 is powered down.
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The computer 1200 comprises a processing unit 1202 for processing the one or more computer
programs, and includes input modules such as a computer mouse 1236, keyboard/keypad 1204,
and/or a plurality of output devices such as a display 1208. The processing unit 1202 may be
connected to a computer network 1212 via a suitable transceiver device 1214 (i.e. a network
interface), to enable access to e.g. the Internet or other network systems such as a wired Local Area
Network (L AN) gL, Area. Nemwono (WAN), The pracessing un 1403 may alse bs sqpnegied to one
or more external wireless communication enabled devices via a‘suitable wireless transceiver
device 1282nQ1§. iategiriechpisediodromlthacstrntboaide Nodl|theclectiinmoPrciaite tpankaeingBsuitable

for GlobahSistemitenidobileskpumupisation (ialy 36 ahser dGdalecommuicaiiansyaiess, or the

like. The processing unit 1202 in the example includes a processor 1218, a Random Access Memory
(RAM) 125 @AY SORISH HENIRERBRNER BRI CEIES. § 17 [P8COSEHRT uiie1 808195 FERIBRs' & number

of Input/nstieat!(1/0) interfaces, for example I/O interface 1238 to the computer mouse 1236, 1/0
interface 1224 to the display 1208, and I/O interface 1226 to the keyboard 1204. The components of
the processing unit 1202 typically communicate via an interconnected bus 1228 and in a manner

known to'tfe {HERSE RRRIFER RO ERAFNK APRARIUPHEDETRRYLBY DIIYYAS ARESURIE SiMtttRIoHe or
more softwarg iappiications fope gidnsviit ressaging Friliesen2 audpA2dawpldyacknniestesr
accessibility, operating th pute (Le rati «etwork security, file accessibility,
catabase R B A T T B R B oo
The comp@iies pROGHAFIPMAY IB&eEepinad tartiearlise s dn thiscompiierispseshucted lenvededith a data
sto:jage_m@diw sueh iﬁj@%@ﬁ@% e adlasty @?&Ké@h}@%&&ﬁ?@% H%daﬁwvmﬁvs@g@@ﬂ%f &to be
readad usi a correspondin {a storage mediu rve a data storage VIC .U
apicat G Bo e Eal aioa b o TR U B e GRS Wk IR T e bprd8on
programdirzae vpdd arstr@ightriviedbachsseabautioR10y tiregprecesssor th2 18st neerierctliarerseendge of
program gaia: Ry be GeeRmRHSRE LY FoS %Mr%kg?'iﬂBeﬂw Fofiit i ANeresah B GRS the

computer programs may be performed in parallel rather than sequentially. One or more of the
computeF [ GgFaFhS %ﬁws&%@aaaw QhY EHEB IS €40 i e ol Mo 288 patEr YedidSiSle
medium any jrisladeénsiantgiedeacés guradraly stagnetic esaptmahdiskshapemithyfobipsdemetieer
storage dgjges spikabie, frieriacng wih-p genera FRIDRYIEY 2 FO8 SOmRKIE HIEAGgble
medium m?y 3§so§:n®%dé& alﬁg%-z\?véi:g;%]mergfgrgn sucﬁ ﬁé%%%%pl%@(? .ir?tihae ngte(g}?%}t s_ytgter%, or wireless
medium $AEARSER MBTREAViH e 0abla Ss TR FIRA ANYIs(R1@ 07 i eHP P IRJFRIS Atten
loaded andsexesutercanisHfimeigenessirod §asg eontirphafaptivadyresoltsihenerigesraturghat
implements the, steps of the ¢ uting methods. in examples herein described. It |s appreciated that
the ment B SRR (R B B AT B of B Pt e IRARTE aieo
known bgisthiér ees pditive Mawnie Ssifchlaserhiaghaaid diigntatauitdy riiertiship g iicrb ttaipriemicro
circuit or IR @ CtfESLTHSt € any orientation compensation provided by the slopes when the

edges of the integrated circuit (e.g. 302 in Figure 3) contacts the slopes. The desired

orientation ensures optimum alignment conditions for the second plurality of transfer units 10

to transfer the integrated circuits from the first carrier 8 or second carrier 9 to the holders of

the second packaging 6 or 12 in Figure 1. The pitch distance 2201 between two seats of the

plurality of seats 2103 that are arranged adjacent each other is 8mm in this case.

In Figures 21 and 22, there is an additional seat 2102 i.e. a 15th seat located a distance
away from the 14 seats 2103 that are lined up in a straight line on the carrier 8. The 15th
seat 2102 is used for handling defective integrated circuits. If visual inspection is performed
at the packaging 6 or 12 of Figure 1 and it is discovered at that time that there is a defective
integrated circuit in the packaging 6 or 12, an additional machine arm (not shown in the
Figures) comprising one or more picker or probes may be activated to pick up the defective
integrated circuit and place it into the 15th seat 2102.
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Although references have been made to the transfer of more than one integrated circuit in many areas
of the present description, it is appreciated that the apparatus 100 in Figure 1 is also capable of
transferring just one integrated circuit from the holding station 3 in Figure 1 to the second packaging 6
or 12 in Figure 1. It is appreciated that all pneumatic cylinders (e.g. 206 in Figure 2, and 602 and 608

in Figureg @ efaried do-aareitars&nevuicepeally BgastgatesciidicQolel ial Fagaesopesatardpased on
hydraulics o1, combination. of phcumatc andhuciaulle Elegirical aetaiors may, aloo.pe ysgd. Many
modifications and Other examples can P& Fiade 16 th packaging apparatus a method for

transferrifigfetvgritied aliedigs autdrpatkegyirjhoseticii®2ldnddbiacthé backaviodhehbrsineratiaaginging of
the above gegfibg thgsipsigdogether with the drawings. Therefore, it is to be understood that the
packaging apparatus and method for transferring integrated circuits to a packaging is not to be limited
to the above description contained herein only, and that possible modifications are to be included in
the claimBigiithe4lisbtosdetald AIMS ekapactidiageppatatusféidraa steringunetgr e teiccuits to a

packagings {6 APRRIGIHA.COMPYTSing 2407 AGSHRHLEADRBAN Al inFgTaled siyile and

moving the plurality of in %grated circuits between a’location of a first packaging and a first location,
the first PREKERAAHEIR) ROIRRREE IBAMRARPESRFAI DR Integrated circuits;  a first plurality of

transfer units, the first plurality of transfer units being configured for transferring one or more integrated

circuits fr?m mgtfgﬁévﬂﬁﬁi%?%ﬁ8v5geaqggi\%v9%%king into the recessed portion of the seat 2101.
The seat 2101 is generally square in shape and comprises a flat bottom surface 2408, the
four sloping side walls 2104 in Figure 21, four corners 2402 and a centrally located circular
shaped aperture 2406. Depending on the size of the integrated circuit (e.g. 302 in Figure 3)
to be transferred by the apparatus 100 in Figure 1, suitable dimensions for the seat 2101
may include a length 2405 of 4.10mm (with length tolerance in the range of about +0.01 to
+0.03mm; excluding the width of the four sloping side walls 2104). It is noted that the length
2405 of 4.10mm should not have negative tolerance. Each of the four corners 2402 may be
formed with a curved edge 2409 instead of a sharp corner. Each of the four corners 2402
may be shaped in the form of a cylindrical flat bottom hole with a diameter of about 1.5mm
and a depth of 1.6mm. The purpose of the cylindrical flat bottom hole is for ease of
machining the seat 2101 during the making of the first or second carriers 8 and 9.
Throughout the depth of the cylindrical flat bottom hole, the curved edge 2409 of each corner
2402 is part of the surface area of the cylindrical flat bottom hole. The four sloping side walls
2104 are not within the volume of the cylindrical flat bottom hole. The aperture 2406 may be
a circular through hole having a diameter of 1.5mm with diameter size tolerance of -
0.006mm. The aperture 2406 is for releasing air pressure when an integrated circuit is
dropped or placed into the seat 2101.

Drawing 2407 shows a cross-sectional view of the 15th seat 2102 in Figures 21 and 22
taken along an axis D-D in Figure 22, which cuts through the centre of the aperture 2406. It
is noted that the construction of the 15th seat 2102 in Figure 21 is similar to that of seat 2101.
An angle 2403 is shown in Figure 2407. The angle 2403 is indicative of an extent of sloping
of each of the four sloping side walls 2104. The angle 2403 is formed with respect to an axis
2410, which is perpendicular to the flat bottom surface 2408 of the seat 2102 or 2101. The
angle 2403 in the example of drawing 2407 is 30 degrees. It is appreciated that other
suitable angles may be used provided that the effect of adjustment or alignment is present
when an integrated circuit is placed into the seat 2102 or 2101. The slopes of the four side
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a second plurality of transfer units, the second plurality of transfer units being configured for
transferring one or more integrated circuits from the carrier in the first location to one or more
respective holders in a second packaging, said carrier comprising a plurality of seats for receiving
integrated circuits, said carrier being configured for adjusting each received integrated circuit to

assume avgredatRminedereRiatisiifiynisalig rnerifrem dogderefetsIghine shiefrRBtRIipRcgeadEs. 2.

The apparatus as claimed, in clai e ratus comprising: a second carrier, for.carrying a
olirainy SLSTAEE DIRE SEal aromis TR b PR Slores Mo BB AR M ohaging
and a seovadtasicationiatmvingtiprueanty Wb tehiRderieptdtofibintp eosifiguvelistd thdndtes ene torandre

integratef qiipHisHO R theelEshPARKB NG 1 theaBBep Bt sRFaR MRARYtRR GREIR iSRS tispiksbiocation,

the second plurali,tg of tﬁansfer units being configured for transferring one or more integrated circuits
from the ScIoNE L4F2'R $8%econd location to one or more respective holders of the packaging,
wherein said second carrier comprising a plurality of seats for receiving integrated circuits, said second

carrier bajng fppmed-far afiSiaaFASASSEE NP hINEGRRISLCHCYI IR ARHIMAAUAARIREMINSY,

orientation if misalignment from the predetermined orientation occurs. 3. The apparatus as claimed in
claim 2, WR¥rBfAes8i5RE IBRETS atfA% it BStRBMdaiR Hifofimensions of specific types of

integrated circuits.

Certain relationships that could be derived from the dimensions provided in Figures 13, 21 to
24 are that ideally the relationship e (1311 in Figure 13) > f (2304 in Figure 23) > ¢ (2305 in
Figure 23) should be achieved. The apparatus 100 in Figure 1 attempts to solve
misplacement of integrated circuits that may occur when e (1311 in Figure 13) is less than or
equal to (2304 in Figure 23). In the construction of the apparatus 100, e (1311 in Figure 13)
should be made to have dimension greater than f (2304 in Figure 23) and f (2304 in Figure
23) should have dimension greater than ¢ (2305 in Figure 23).

In addition, the apparatus 100 in Figure 1 includes a control unit (not shown in Figure 1). The
control unit may be a computer 1200, schematically shown in Figure 12, or more than
one of such computer 1200. In the case of more than one computer, the computers may
communicate with one another via technologies like ethernet and the like. There may be
provided software, such as one or more computer applications, programs or routines
being executed within the computer 1200, and instructing the computer 1200 to operate,
amongst other things, the top and bottom surface inspection for integrated circuits, the
handling of rejected integrated circuits, the controlling of the first and second plurality of
transfer units 2 and 10, movement of the first and second carriers 8 and 9, movement of
the reel of the packaging 6 and 12, movement of the tray (e.g. 708 in Figure 7) in the
holding station 3, Steps 1 to 7 herein described with reference to the Figures, and the
displaying of information relating to, for instance, operation and user control of the
apparatus 100 on a display.

The computer 1200 comprises a processing unit 1202 for processing the one or more

computer programs, and includes input modules such as a computer mouse 1236,
keyboard/keypad 1204, and/or a plurality of output devices such as a display 1208.
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4. The apparatus as claimed in claims 2 or 3, wherein the second plurality of transfer units is
transferring one or more integrated circuits from the second carrier in the second location to one or
more respective holders of the second packaging when the first plurality of transfer units is
transferring one or more integrated circuits from the first packaging to the carrier. 5. The apparatus as

claimed imangreseseinpeipreceoing sjaesomhetsd thedicsnpturalitiaivisanseragitsdssoaabrured for

making adjustments to pitch disfance between the transfer, units of the first plurality pf trapnsfer units. 6.
e appA AL SRR S B e o B8 oL e e p R ra oo TR

plurality o trethefeneiy ks susteinsrsticor asakingradjusiosersee diédnaite A imiegralédecifcer being

transferragbRVgRAIPRRPOMS [Sroaiuging! s Picaichiansies walt Qihedisst RIEHBY & Hasfer units.
7. The apparatus as claimed in any one of the prié: dlnf%) claims, wherein the second plurality of

transfer (S TRCOMHGIREY 1GPRRKIAG Y 0st b BRUISHRstdAcd b¥ivedn THERREhSYUFRIARS of the
second pitaditeigbtradsfeceinits238. Thg.appanratis asatasiceackin ablpetoetbf tmeookdeediliplulaims,

wherein gdgansien ik alhe SeeeRd BluEli At RRsiabHAIS S EANTIGH RHEE eing afiksiments ©

orientate an integrated circuit being transferred by rotation about a longitudinal axis of said transfer
unit of théXeMBndpIdafty HrtialRsriPTpicagor ¥ ipRsrRLE &I aimed in any one of the preceding

claims, wherein the second plurality of transfer units is mounted on a replaceable head that is

detachabl%g%paéggsﬂ%) %al‘ttq§02 in the example includes a processor 1218, a Random Access
Memory (RAM) 1220 and a Read Only Memory (ROM) 1222. The processing unit 1202
also includes a number of Input/Output (I/O) interfaces, for example 1/O interface 1238
to the computer mouse 1236, 1/O interface 1224 to the display 1208, and I/O interface
1226 to the keyboard 1204.

The components of the processing unit 1202 typically communicate via an
interconnected bus 1228 and in a manner known to the person skilled in the relevant art.

The computer programs may further include one or more software applications for e.g.
instant messaging platform, audio/video playback, internet accessibility, operating the
computer 1200 (i.e. operating system), network security, file accessibility, database
management, which are applications typically equipped on a desktop or portable
computer. The computer programs may be supplied to the user of the computer system
1200 encoded on a data storage medium such as a CD-ROM, on a flash memory carrier
or a Hard Disk Drive, and are to be read using a corresponding data storage medium
drive of a data storage device 1230. Such application programs may also be
downloaded from the computer network 1212. The application programs are read and
controlled in its execution by the processor 1218. Intermediate storage of program data
may be accomplished using RAM 1220.

Furthermore, one or more of the steps of the computer programs may be performed in
parallel rather than sequentially. One or more of the computer programs may be stored on
any computer readable medium. The computer readable medium may include storage
devices such as magnetic or optical disks, memory chips, or other storage devices suitable
for interfacing with a general purpose computer. The computer readable medium may also
include a hard-wired medium such as exemplified in the Internet system, or wireless medium

such as exemplified in the Wireless LAN (WLAN) system. The computer program when
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10. The apparatus as claimed in any one of the preceding claims, wherein the transfer units of the
second plurality of transfer units are spaced apart by a fixed pitch distance. 11. The apparatus as
claimed in claim 9, the apparatus comprising an actuator coupled to a connector configure for coupling
to the replaceable head, the actuator being configured to lock the replaceable head in position on the

apparatup afishiterieBasettiedeplatealisnbeng f%dmmut@mﬂé@m@w@w@s A anHppaRRRTatus as

claimed ip any one of h cedl clalms hereln ach.of the plur of seats. comprlses side walls
sloped |n{?z11a'[m}ai1 har to cgg%getra 8 Wi egcrzg\r/rllp V\t'n%naebﬁ gn m‘taegpi) Iléosa&%mt 0 orleﬁatate and assume

the predetermined orientation in the seat when edges of the integrated circuit contact the slopes. 13.

The appaf %%é@&@@ﬂquﬂtﬁé‘Yn@ﬂﬁo‘ﬁf&@Eiﬁﬂo%ﬁibsmﬁ%ﬁm&@%h@frﬁ@@rﬁ%%ﬁ%@f Seakfps
comprises side weﬁlls that are moveable to orientate an inte ﬂ&rated CII’CUI'[ to assume th%gredetermlned

orientatidGIRTHLY Bat M9 e AFPATARUL & PAREEPRPEFY B IABIH & TR @SuiR ialfts htrein the
plurality cirseits oanoohzesr anggatfijrsplacngcrdefectviermuagraitedrclriteitikds. The apparatus as
claimed in claim 14, the apparatus comprising a transfer unit for removing the defective integrated
circuit from the seat at the location of the first packaging. 16. The apparatus as claimed in any one of

the precdtliR§UBIFRE ARG IAYEAPER eI JPESIRE YomygsEen Redpia Rl stifrBunding
the perimeteiclrte predeisusinedeyieptrinn anapiirecitenpetipodiappsrncatesban &igatof ihe

sloping S'aqgo%%%%ble of transferring just one integrated circuit from the holding station 3 in Figure 1
to the second packaging 6 or 12 in Figure 1.

It is appreciated that all pneumatic cylinders (e.g. 206 in Figure 2, and 602 and 608 in
Figures 6) referred to herein are known generally as actuators and could also be operated
based on hydraulics or a combination of pneumatic and hydraulic. Electrical actuators may

also be used.

Many modifications and other examples can be made to the packaging apparatus and
method for transferring integrated circuits to a packaging by those skilled in the art having
the understanding of the above described disclosure together with the drawings. Therefore,
it is to be understood that the packaging apparatus and method for transferring integrated
circuits to a packaging is not to be limited to the above description contained herein only,
and that possible modifications are to be included in the claims of the disclosure.
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17. The apparatus as claimed in any one of the preceding claims, the apparatus further comprising:
one or more inspection stations for inspecting the integrated circuits; a holding station for holding the
first packaging for transferring to the second packaging; and a reject station for handling rejected
integrated circuits, the one or more inspection stations, the holding station and the reject station being
arranged sequentially in a straight line. 18. The apparatus as claimed in any one of claims 1 to 16, the
apparatu?’ fL}-\rIWI comprising: one or more inspection stations for inspecting the integrated circuits; a
holding station 1or holding the first packaging for transferring to the second packaging; a reject station
for handling rejected integrated circuits: and one or more transfer mechanism for transferring the

integrated.circuiis betwgsReAUBSIRHInsorRIRARG) Ahegisisioiansiis agandsstinglgnanit the

one or more transfer mechanism residing between the lanes. 19. The apparatus as claimed in claim
17, the apPRRARIS RRIARYSMprising a conveyor for moving the first packaging containing one or more
integrated circuids Gloiey tle strayiig len@luldityl loé ByaEatas @sitzsirmed maygotie gflthaliyrededing

claims, whelgin s RO YEIRRHCA S SastieE cad RISALROIEMER of fherseeanshalfyse"

transfer units for transferring one or more integrated circuits from the carrier in the first location to one
or more RAGEGRS PRINGETSNHIE S X IR R 8l IHRBFSPRALIS Eikh other. 21. A packaging
method for transférsnglinieyratechadiediidite, aHeaitkaginglitheMmeihsieraoigbsing configtasty fog a
plurality of intearated circuits and . moving the plutali i lreuits he 1 a location of a first
packagin?éfagr%(??ﬁﬁs% rlléc%}:{gﬁ%s%r%@ 5%%%%5?,‘&%%@%5@35 r%%?gma co?r]}lgg%%ﬁéel(? %?%é;lding the
plurality of integfagaseneuntarality efaligiesianguone odhtercaegrltadtrirelitanyal tHaitirdightkaging

to the cagipiiysiad RififigiRidratity HdaNslsre Unigated BirtiRSFFE PR A BIOFEtHE Gespleshdieuits
from the carrier in the first Iocatio%%ﬁo one or more resa%«ﬁctive holders in a second packaging using a

second plfdIfRy bIPEREFSPERIS Agigers in @ second packaging,

said carrier comprising a plurality of seats for receiving integrated circuits, said carrier
being configured for adjusting each received integrated circuit to assume a predetermined

orientation if misalignment from the predetermined orientation occurs.

2. The apparatus as claimed in claim 1, the apparatus comprising:

a second carrier for carrying a plurality of integrated circuits and moving the plurality
of integrated circuits between the first packaging and a second location,
the first plurality of transfer units being configured to transfer one or more integrated circuits
from the first packaging to the second carrier when the carrier is at the first location,

the second plurality of transfer units being configured for transferring one or more
integrated circuits from the second carrier in the second location to one or more respective
holders of the packaging,

wherein said second carrier comprising a plurality of seats for receiving integrated
circuits, said second carrier being formed for adjusting each received integrated circuit to
assume a predetermined orientation if misalignment from the predetermined orientation

OoCcurs.

3. The apparatus as claimed in claim 2, wherein the second location is adjacent to the
first location.

4. The apparatus as claimed in claims 2 or 3, wherein the second plurality of transfer

units is transferring one or more integrated circuits from the second carrier in the second

location to one or more respective holders of the second packaging when the first plurality of
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adjusting a integrated circuit received by the carrier to assume a predetermined orientation if
misalignment from the predetermined orientation occurs using a carrier, said carrier comprising a
plurality of seats for receiving integrated circuits. 22. The method as claimed in claim 21, the method
comprising: carrying a plurality of integrated circuits and moving the plurality of integrated circuits

between fhadisst paekroiRg SBHiASEEO N IR6AsIGRAFHIERGREABAr6ATHRE, first PERRSIRRGNG Ene or
more intec%rated circuits from the first packaging to the second carrier when the carrier is at the first

. rrier. . . . . . . .
location using the first plurality of transfer units; transferring one or more integrated circuits from
the second carrier in the second location to one or more respective holders of the packaging using the

second piurality fdrapsieansites atdmed RAMSHINhEAGHYSHRIEH reyirRCalrRAY idipacond

carrier to ssuﬁme a predetermined orientation if misalignment from the ﬁ)red_etermined orientﬁ%on
r

occurs uSHEPLHI@SLRBHE RIS GIGiehior SBRTRA AAkRIMEB ATy £'istansty Shesid
receivingtiatsfratedscotinesiir@plirh ity tinasées oldisned in claim 22, the method comprising:
transferring one or more integrated circuits from the second carrier in the second location to one or
more respective holders of the second packaging when the first plurality of transfer units is transferring

one or mBre intdIRARRPRIALHE$BIRIMFE IR PRI GIHGaPiseeEgislAiE My REaR CoRNBIGFARY of

transfer whitde first plurality of transfer units is configured for making adjustments to orientate an
integrated circuit being transferred by rotation about a longitudinal axis of said transfer unit of
the first plurality of transfer units.

7. The apparatus as claimed in any one of the preceding claims, wherein the second
plurality of transfer units is configured for making adjustments to pitch distance between the
transfer units of the second plurality of transfer units.

8. The apparatus as claimed in any one of the preceding claims, wherein a transfer unit
of the second plurality of transfer units is configured for making adjustments to orientate an
integrated circuit being transferred by rotation about a longitudinal axis of said transfer unit of
the second plurality of transfer units.

9. The apparatus as claimed in any one of the preceding claims, wherein the second
plurality of transfer units is mounted on a replaceable head that is detachable from the
apparatus.

10. The apparatus as claimed in any one of the preceding claims, wherein the transfer
units of the second plurality of transfer units are spaced apart by a fixed pitch distance.

11. The apparatus as claimed in claim 9, the apparatus comprising an actuator coupled
to a connector configure for coupling to the replaceable head, the actuator being configured
to lock the replaceable head in position on the apparatus and to release the replaceable
head for removal from the apparatus.

12. The apparatus as claimed in any one of the preceding claims, wherein each of the
plurality of seats comprises side walls sloped in a manner to cooperate with gravity to enable
an integrated circuit to orientate and assume the predetermined orientation in the seat when
edges of the integrated circuit contact the slopes.
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24. The method as claimed in any one of claims 21 to 23, the method comprising: making adjustments
to pitch distance between the transfer units of the first plurality of transfer units using the first plurality
of transfer units. 25.The method as claimed in any one of claims 21 to 24, the method comprising:
making adjustments to orientate an integrated circuit being transferred by rotation about a longitudinal
axis of a transfer unit of the first plurality of transfer units.

13. The apparatus as claimed in any one of claims 1 to 11, wherein each of the plurality
of seats comprises side walls that are moveable to orientate an integrated circuit to assume
the predetermined orientation in the seat.

14. The apparatus as claimed in any one of the preceding claims, wherein the plurality of
seats comprises a seat for placing a defective integrated circuit.

15. The apparatus as claimed in claim 14, the apparatus comprising a transfer unit for
removing the defective integrated circuit from the seat at the location of the first packaging.

16. The apparatus as claimed in any one of the preceding claims, wherein each of the
plurality of seats comprises a stepped portion surrounding the perimeter of the
predetermined orientation and the stepped portion is located at a foot of the sloping side

walls.

17. The apparatus as claimed in any one of the preceding claims, the apparatus further
comprising: one or more inspection stations for inspecting the integrated circuits; a holding
station for holding the first packaging for transferring to the second packaging; and a reject
station for handling rejected integrated circuits, the one or more inspection stations, the
holding station and the reject station being arranged sequentially in a straight line.

18. The apparatus as claimed in any one of claims 1 to 16, the apparatus further
comprising: one or more inspection stations for inspecting the integrated circuits; a holding
station for holding the first packaging for transferring to the second packaging; a reject
station for handling rejected integrated circuits; and one or more transfer mechanism for
transferring the integrated circuits between said stations, wherein each of said stations is

arranged in a lane with the one or more transfer mechanism residing between the lanes.

19. The apparatus as claimed in claim 17, the apparatus further comprising a conveyor
for moving the first packaging containing one or more integrated circuits along the straight
line.

20. The apparatus as claimed in any one of the preceding claims, wherein axis of
movement of the carrier and axis of movement of the second plurality of transfer units for
transferring one or more integrated circuits from the carrier in the first location to one or more

respective holders in the second packaging are orthogonal to each other.
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21. A packaging method for transferring integrated circuits to a packaging, the method
comprising:

carrying a plurality of integrated circuits and moving the plurality of integrated circuits
between a location of a first packaging and a first location using a carrier, the first packaging
being configured for holding the plurality of integrated circuits;

transferring one or more integrated circuits from the first packaging to the carrier
using a first plurality of transfer units;

transferring one or more integrated circuits from the carrier in the first location to one
or more respective holders in a second packaging using a second plurality of transfer units,
and

adjusting a integrated circuit received by the carrier to assume a predetermined
orientation if misalignment from the predetermined orientation occurs using a carrier, said

carrier comprising a plurality of seats for receiving integrated circuits.

22. The method as claimed in claim 21, the method comprising:

carrying a plurality of integrated circuits and moving the plurality of integrated circuits
between the first packaging and a second location using a second carrier;

transferring one or more integrated circuits from the first packaging to the second
carrier when the carrier is at the first location using the first plurality of transfer units;

transferring one or more integrated circuits from the second carrier in the second
location to one or more respective holders of the packaging using the second plurality of
transfer units; and

adjusting each integrated circuit received by said second carrier to assume a
predetermined orientation if misalignment from the predetermined orientation occurs using
said second carrier, wherein said second carrier comprising a plurality of seats for receiving
integrated circuits.

23. The method as claimed in claim 22, the method comprising:

transferring one or more integrated circuits from the second carrier in the second
location to one or more respective holders of the second packaging when the first plurality of
transfer units is transferring one or more integrated circuits from the first packaging to the
carrier using the second plurality of transfer units.

24. The method as claimed in any one of claims 21 to 23, the method comprising:
making adjustments to pitch distance between the transfer units of the first plurality of
transfer units using the first plurality of transfer units.
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25. The method as claimed in any one of claims 21 to 24, the method comprising:
making adjustments to orientate an integrated circuit being transferred by rotation
about a longitudinal axis of a transfer unit of the first plurality of transfer units.
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