CLAIMS

—4-———A—packaging -apparatus-for -transferring -integrated -circuits - to .a—packaging, the
apparatus comprising: ) /
a carrier for carrying a plurality of integrated circuits and moving the pIura}Jiﬂ' of
integrated circuits between a location of a first packaging and a first Iocation,,tf]e 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 __tr"ansfer 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 cirelit 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 packaginé 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 c:,ar'rier when the carrier is at the first location,

the second plurality of transfei' 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 secon_d'lbarrier comprising a plurality of seats for receiving integrated
circuits, said second ca_rriér being formed for adjusting each received integrated circuit to
assume a predeterm_inéd orientation if misalignment from the predetermined orientation

occurs.

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-ef —
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~transfer-units-is-transferring-one-or-more-integrated-circuits-from-thefirst_packaging-to .the./_
carrier. /
5. The apparatus as claimed in any one of the preceding claims, wherein th__e"first
plurality of transfer units is configured for making adjustments to pitch distance between the
transfer units of the first plurality of transfer units. J

6. The apparatus as claimed in any one of the preceding claims, wherein a transfer unit
of the 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. i

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

8. The apparatus as claimed in any one of the p‘réceding claims, wherein a transfer unit
of the second plurality of transfer units is configufed 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 moun_ted 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

-;‘iiedgesrof-theimegrated-eirsuiteontaet-the‘slopes.----n--------- e - e

28



-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 assu?{
the predetermined orientation in the seat. /

14.  The apparatus as claimed in any one of the preceding claims, wherein the pffjrality 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 ci“air:ns, wherein each of the
plurality of seats comprises a stepped portion surroun_diﬁg 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 in'sbeciing the integrated circuits; a holding
station for holding the first packaging for 1rans_te‘fring to the second packaging; and a reject
station for handling rejected integrated cirgu"i'ts, 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

movehlwent of the carrier and axis of movement of the second plurality of transfer units for

tr_aﬁéferring one or more integrated circuits from the carrier in the first location to one or more
-—‘ﬁéspee!ive--holders-in--{he-second«packaging-are orthogenal-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 cir{p(ﬁts
between a location of a first packaging and a first location using a carrier, the first pagk’éging
being configured for holding the plurality of integrated circuits; _ '

transferring one or more integrated circuits from the first packaging t__o'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 m'oving the plurality of integrated circuits
between the first packaging and a second location'using a second cartrier;

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 integratéd circuits from the second carrier in the second
location to one or more respective holﬁers 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:

1ransferring one or more integrated circuits from the second carrier in the second
location to oné 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. — : e
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~26.--~The-method as claimed.in-any-one- of claims 21-to-24,-the method comprising:- —----—-7
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. "



CLAIMS

1. A packaging apparatus for transferring integrated circuits to a packaging, the
apparatus mhpﬁsing:

a carrier for carrying a plurality of integrated circuits and moving the plurality of
integrated circuits between a location of a first packaging 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 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,

wherein the first plurality of transfer units is configured for making adjustments to
pitch distance between the transfer units of the first plurality of transfer units to match each
seat profile of the plurality of seats prior to placing each integrated circuit into each seat.

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
OCCurs.

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

4, 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.

5. The apparatus as claimed in any one of the praceding claims, wherein each of the
plurality of seats comprises side walls sloped in a manner {o 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.

6. The apparatus as claimed in any one of claims 1 to 5, wherein each of the plurality of
seatls comprises side walls that are maveable to orientate an integrated circuit to assume the
predetermined orientation in the seat.

7. The apparatus as claimed in any one of the preceding claims, wherein each of the
plurality of seats comprises an aperture for releasing air pressure when an integrated circuit
is dropped or placed into the seat.

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

walls.

9. 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.

10. The apparatus as claimed in any one of claims 1 to 9, 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
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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.

11. The apparatus as claimed in claim 9, the apparatus further comprising a conveyor for
moving the first packaging containing one or more integrated circuits along the straight line.

12. A packaging method for transferring integrated circuils 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,

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; and

making adjustments to pitch distance between the transfer units of the first plurality of
transfer units to match each seat profile of the plurality of seats prior to placing each

integrated circuit into each seat.

13.  The method as claimed in claim 12, 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 seals for receiving

integrated circuits.
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14.  The method as claimed in any one of claims 12 to 13, the method comprising:
making adjustments to pilch distance between the transfer units of the second

plurality of transfer units.

15.  The method as claimed in any one of claims 12 to 14, 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 or the second

plurality of transfer units.
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