BATCH BONDING APPARATUS AND BONDING METHOD

TECHNICAL FIELD
The present application relates to the field of chip bonding, and in particular, to a batch

bonding apparatus and method.

BACKGROUND

A chip bonding technique is an interconnection process which integrates chips onto a

substrate. The chips to be processed are placed on a separation platform with their marks
facing upwards. A robotic arm grabs the chips and flips them over, and then delivers them to
the substrate for bonding. For a process requiring a long press-bonding time (about 30
seconds), the serial bonding process achieves a very low productivity because only one chip
can be processed in a single bonding procedure, failing to meet the requirement of mass
production. Moreover, there are two chip bonding techniques, i.e. bonding the chips to the
substrate with their marks facing downwards and bonding the chips to the substrate with their
marks facing upwards. An existing apparatus can only implement one kind of chip bonding
processes, which further reduces the bonding productivity due to a complicated replacement

of the apparatus.

SUMMARY OF THE INVENTION

The present application provides a batch bonding apparatus and method, so as to solve

the problem of low productivity of chip bonding in the prior art.

To solve the foregoing technical problem, the present application provides a batch
bonding apparatus, including:

a chip supply unit, configured to provide chips to be bonded;

a substrate supply unit, configured to provide a substrate;

a conveying unit, configured to transfer the chips between the chip supply unit and the
substrate supply unit; and

a pickup unit, disposed above the chip supply unit and configured to pick up each chip
from the chip supply unit, and load the chip onto the conveying unit after flipping a mark
surface of the chip to a required orientation.

Preferably, the pickup unit includes a first pickup assembly and a second pickup
assembly, wherein the first pickup assembly is disposed above the chip supply unit, and

includes a first rotating part and a first pickup head disposed on the first rotating part, wherein
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the second pickup assembly includes a second rotating part and a second pickup head
disposed on the second rotating part, wherein the first pickup head picks up the chip from the
chip supply unit and transfers the chip to the conveying unit or to the second pickup head.

Preferably, a rotational angle of each rotation of the first rotating part is 90° or 180°.

Preferably, the second pickup assembly further includes a first alignment part configured
to identify a position of the chip on the second pickup head.

Preferably, there is one second pickup head, and the second pickup head is driven by the
second rotating part to switch among an alignment position corresponding to the first
alignment part, a handover position corresponding to the first pickup head, and a transfer
position corresponding to the conveying unit.

Preferably, there are at least three second pickup heads, wherein the at least three second
pickup heads are uniformly disposed on the second rotating part, and spaced apart from one
another along a circumference of the second rotating part, and when the second rotating part
stops rotation, three of the at least three second pickup heads are located at an alignment
position corresponding to the first alignment part, a handover position corresponding to the
first pickup head, and a transfer position corresponding to the conveying unit, respectively.

Preferably, an angle of each rotation of the second rotating part is equal to an angle
between adjacent second pickup heads.

Preferably, the batch bonding apparatus further includes a fine tuning unit, wherein the
fine tuning unit includes a second alignment part and a fine regulator, wherein the second
alignment part scans a position of the chip on the conveying unit, and the fine regulator
adjusts the position of the chip depending on a scanning result of the second alignment part.

Preferably, the conveying unit includes a guide rail, and a carrying platform mounted on
the guide rail and being slidable along the guide rail, and the carrying platform is provided
with a suction head for suction of the chips.

The present application also provides a batch bonding method, which is used with the
foregoing batch bonding apparatus, and includes the following steps:

S1: loading a wafer having chips onto a chip supply unit, and loading a substrate onto a
substrate supply unit;

S2: determining a required orientation of mark surfaces of the chips during bonding;

S3: if the mark surfaces are required to face downwards during bonding, picking up, by a
pickup unit, the chips from the chip supply unit successively, rotating the chips
180°successively, and delivering the chips to a conveying unit which conveys all the chips to

the substrate of the substrate supply unit to simultaneously bond all the chips to the substrate
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simultaneously; and

S4: if the mark surfaces are required to face upwards during bonding, picking up, by a
pickup unit the chips from the chip supply unit, flipping the chip over, and delivering the
flipped chips to the conveying unit which conveys all the chips to the substrate of the
substrate supply unit, to simultaneously bond all the chips to the substrate.

Preferably, step S3 and step S4 each further includes moving, by the conveying unit, a
chip to a location above a fine tuning unit, and adjusting, by the fine tuning unit, the position
of each of the chips on the conveying unit.

Preferably, the step of picking up, by the pickup unit, the chips from the chip supply unit
and flipping the chips over in step S4 includes: picking up, by a first pickup assembly, the
chips from the chip supply unit and transferring the chips to a second pickup assembly after
rotating the chips by 90°; and loading, by the second pickup assembly, the chips onto the
conveying unit.

Preferably, step S4 further includes: identifying, by a first alignment part, a position of
the chips on the second pickup assembly, and then transferring the chips to the conveying unit
in an aligned manner.

Compared with the prior art, the batch bonding apparatus and method provided in the
present application have the following advantages:

1. In the present application, the pickup and accuracy adjustment of each chip is
implemented separately, while the conveying process and bonding process of a plurality of
chips are able to be completed simultaneously, thereby greatly improving the productivity and
meeting the requirement of mass production.

2. According to the orientation requirement of the mark surfaces of the chips during
bonding, the present application optionally uses a second pickup assembly, thereby enabling

both cases that the chip is bonded with its mark surface facing upward and downward.

BRIEF DESCRIPTION OF THE DRAWINGS

FIG. 1 is a schematic structural diagram of a batch bonding apparatus (requiring a chip

bonded with its mark surface facing downward) according to an embodiment of the present
application;

FIG. 2 is a schematic structural diagram of a batch bonding apparatus (requiring a chip
bonded with its mark surface facing downward) according to an embodiment of the present
application;

FIG. 3 is a schematic structural diagram of a pickup unit according to an embodiment of
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the present application;

FIG. 4 is a schematic structural diagram of a fine tuning unit according to an embodiment
of the present application;

FIG. 5 is a schematic structural diagram of a substrate supply unit according to an
embodiment of the present application;

FIG. 6 is a schematic structural diagram of a conveying unit according to an embodiment
of the present application;

FIG. 7 is a schematic structural diagram of a chip according to an embodiment of the
present application;

FIG. 8 is a schematic structural diagram of a second pickup head according to an
embodiment of the present application; and

FIG. 9 is a schematic diagram of a transfer process between a first pickup assembly and a
second pickup assembly when the mark surface of a chip is required to face upward during
bonding according to an embodiment of the present application.

In the drawings:

10-chip supply unit, 11-separation platform, 12-carrying disc, 20-substrate supply unit,
21-bonding platform, 22-carrying board, 30-pickup unit, 31-first rotating part, 32-first pickup
head, 33-second rotating part, 34-second pickup head, 35-first alignment part, 40-conveying
unit, 41-guide rail, 42-carrying platform, 50-fine tuning unit, 51-second alignment part,
52-fine regulator, 60-chip, and 61-mark surface

DETAILED DESCRIPTION

To make the objects, advantages and features of the present application more clear, the

embodiments of the present invention will be described in greater detail below with reference
to accompanying figures. It should be noted that the accompanying drawings are presented in
a very simplified form and not necessarily presented to scale, with the only intention to
facilitate convenience and clarity in explaining the object of the present application.

As shown in FIG 1 and FIG 2, a batch bonding apparatus provided in the present
application includes the following units:

A chip supply unit 10 is configured to separate a single chip 60 to be bonded from a
wafer, and provides the chips 60 to be bonded to a pickup unit 30. Referring to FIG. 3, the
chip supply unit 10 includes a separation platform 11 and a carrying disc 12 mounted on the
separation platform 11. The carrying disc 12 is configured to carry the chips 60, and the

separation platform 11 is able to drive the chips 60 to move horizontally.
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A substrate supply unit 20 is configured to provide the substrate. Particularly referring to
FIG. 5, the substrate supply unit includes a bonding platform 21 and a carrying board 22
mounted on the bonding platform 21. The carrying board 22 is configured to carry the
substrate, and the bonding platform 21 is able to drive the substrate to move horizontally.

A conveying unit 40 is configured to convey the chips 60 between the chip supply unit
10 and the substrate supply unit 20.

The pickup unit 30 is disposed above the chip supply unit 10 and configured to pick up
each chip 60 from the chip supply unit 10, and loads the chip 60 onto the conveying unit 40
after flipping the mark surface 61 of the chip 60 to a required orientation, as shown in FIG. 7.

Specifically, in the present application, the pickup and accuracy adjustment of each chip
60 is implemented separately, while the conveying process and bonding process of a plurality
of chips are able to be completed simultaneously, thereby greatly improving the productivity
and meeting the requirement of the mass production. According to the orientation requirement
of the mark surfaces 61 of the chips 60 during bonding, the present application optionally uses
a second pickup assembly, thereby enabling both cases that the chip 60 is bonded with its
mark surface 61 facing upward and downward.

Preferably, particularly referring to FIG. 3, the pickup unit 30 includes a first pickup
assembly and a second pickup assembly. The first pickup assembly is disposed above the chip
supply unit 10, and includes a first rotating part 31 and a first pickup head 32 disposed on the
first rotating part 31. The second pickup assembly includes a second rotating part 33 and a
second pickup head 34 disposed on the second rotating part 33. The first pickup head 32 picks
up the chip 60 from the chip supply unit 10, and transfers the chip 60 to the conveying unit 40
or the second pickup head 34. Specifically, if it is not required to flip the chip over, the chip
60 is transferred to the conveying unit 40 by the first pickup head 32 directly. If it is required
to flip the chip over, the first pickup head 32 transfers the chip 60 to the second pickup head
34 to flip the chip over, and then the second pickup head 34 delivers the chip 60 which is
flipped over to the conveying unit 40. Preferably, the second pickup assembly further includes
a first alignment part 35 configured to identify the position of the chip 60 on the second
pickup head 34. The first alignment part 35 is disposed under the second rotating part 33.
After the transfer from the first pickup head 32 to the second pickup head 34 is completed, the
first alignment part 35 scans the position of the chip 60 on the second pickup head 34. Based
on the position information, the second pickup head 34 is able to deliver the chip 60 to an
accurate position of the conveying unit 40.

Preferably, continuously referring to FIG. 3, there is one second pickup head 34. The
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second pickup head 34 is driven by the second rotating part 33 to switch among an alignment
position (wWhere the second pickup head 34 faces the first alignment part 35) corresponding to
the first alignment part 35, a handover position (where the second pickup head 34 faces the
first pickup head 32) corresponding to the first pickup head 32, and a transfer position (where
the second pickup head 34 faces the conveying unit 40) corresponding to the conveying unit
40. During the transfer, an rotational angle of each rotation of the first rotating part 31 is 90°
or 180°, which guarantees the transfer accuracy and simplifies the device structure.

Preferably, particularly referring to FIG. 8, there are a plurality of (the number is 4 in this
embodiment) second pickup heads 34. The four second pickup heads 34 are uniformly
disposed on the second rotating part 33, and spaced apart from one another along a
circumference of the second rotating part, preferably spaced apart from one another in a
uniform manner. When the second rotating part 33 stops rotation, three of the second pickup
heads 34 are located at the alignment position corresponding to the first alignment part 35, the
transfer position corresponding to the first pickup head 32, and the transfer position
corresponding to the conveying unit 40, respectively. In this way, each second pickup head 34
is able to perform different operations at different work positions, improving the bonding
efficiency. In this embodiment, the angle of each rotation of the second rotating part 33 is
equal to the angle between adjacent second pickup heads 34. Also taking the four second
pickup heads 34 as an example, the angle of each rotation of the second rotating part 33 is
90°.

Preferably, particularly referring to FIGs. 1 and 2, the batch bonding apparatus further
includes a fine tuning unit 50. As shown in FIG 4, the fine tuning unit 50 includes a second
alignment part 51 and a fine regulator 52. The second alignment part 51 scans the position of
the chip 60 on the conveying unit 40, and the fine regulator 52 adjusts the position of the chip
60 according to the scanning result of the second alignment part 51.

Preferably, particularly referring to FIG. 6, the conveying unit 40 includes a guide rail 41,
and a carrying platform 42 mounted on the guide rail 41 and being slidable along the guide
rail 41. The carrying platform 42 is provided with a suction head (not shown in the figure),
and the position and arrangement of the chips 60 on the suction head is able to be adjusted as
required.

Particularly referring to FIGs. 1 and 2, the present application also provides a batch
bonding method, which is used with the foregoing batch bonding apparatus, and includes the
following steps:

S1: loading a wafer having chips 60 onto the chip supply unit 10, where the mark
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surfaces 61 of the chips 60 face upwards, and loading a substrate onto the substrate supply
unit 20.

S2: determining a required orientation of the mark surfaces 61 of the chips 60 during
bonding, i.e. requiring the mark surfaces 61 to face upwards or downwards during bonding.

S3: If the mark surfaces 61 are required to face downwards during bonding, as shown in
FIG. 1, picking up, by the pickup unit 30, the chips 60 from the chip supply unit 10
successively, rotating the chips 60 by 180°successively, and then delivering the rotated chips
to the conveying unit 40 till the number and arrangement of the chips 60 on the carrying
platform 42 of the conveying unit 40 meet the requirements. The conveying unit 40 conveys
all the chips 60 to the substrate of the substrate supply unit 20, to simultaneously bond all the
chips 60 to the substrate.

S4: If the mark surfaces 61 are required to face upwards during bonding, as shown in FIG
2, picking up, by the first pickup head 32, the chips 60 from the chip supply unit 10 and
transferring the chips 60 to the second pickup head 34 to flip the chips 60 over. The step of
picking up, by the pickup unit, the chips 60 from the chip supply unit 10 and flipping the
chips 60 over in this step is: picking up, by the first pickup assembly, the chips 60 from the
chip supply unit 10 and transferring the chips 60 to the second pickup assembly after rotating
the chips 60 by 90°; and loading, by the second pickup assembly, the chips 60 onto the
conveying unit 40, that is, sequentially conveying the chips 60, by the second pickup head 34,
to the conveying unit 40. The conveying unit 40 conveys all the chips 60 to the substrate of
the substrate supply unit 20, and all the chips 60 are bonded to the substrate simultaneously.

Referring to FIG. 9, when the mark surfaces 61 are required to face downwards during
bonding, the first pickup head 32 stretches downwards to pick up one chip 60 from the chip
supply unit 10; and then retracts back and rotates counterclockwise by 90° to transfer the chip
60 to the second pickup head 34. Afterwards, the first pickup head 32 rotates clockwise by
90° to pick up a next chip 60, and at the same time, the second pickup head 34 rotates to face
the first alignment part 35 for position scanning. The first pickup head 32 rotates the second
chip 60 to the position which supports the chip transfer to the second pickup head 34, to wait
for the second pickup head 34 to pick up the chip. Simultaneously, the first chip 60 carried by
the second pickup head 34 is accurately transferred to the conveying unit 40 according to the
position information scanned by the first alignment part 35.In a similar vein, the delivery of
the chips 60 from the chip supply unit 10 to the conveying unit 40 is completed.

Preferably, step S3 and step S4 each further includes: moving, by the conveying unit 40,

the chips 60 to a location above the fine tuning unit 50, and adjusting, by the fine tuning unit
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50, the position of each of the chips 60 on the conveying unit 40.

Specifically, in step S3, the conveying unit 40 moves the plurality of chips 60 to a
location above the fine tuning unit 50 simultaneously, and the fine tuning unit 50 adjusts the
position of each of the chips 60 on the conveying unit 40. Specifically, the second alignment
part 51 scans each of the chips 60 on the carrying platform 42. After the second alignment
part 51 completes scanning of the chip 60 and makes calculation, the fine tuning tool 52 takes
down the chips 60 one by one from the carrying platform 42 and performs adjustment
according to the scanning result of each of the chips 60. In addition, the carrying platform 42
performs horizontal adjustment according to the scanning result, such that the positions and
angles of the chips 60 on the carrying platform 42 meet the requirements.

Step S4 further includes the following operation: identifying, by the first alignment part
35, the position of the chips 60 on the second pickup assembly, and then transferring the chips
60 to the conveying unit 40 in an aligned manner. Specifically, the chip 60 which is flipped
over is moved to face the first alignment part 35, and the first alignment part 35 scans the chip
mark and makes calculation. The carrying platform 42 moves to the right position according
to the alignment result, and at the same time, the second pickup head 34 flips the chips 60
over and transfers the chips 60 to the carrying platform 42. During this procedure, since the
first alignment part 35 has already precisely adjusted the position, it is unnecessary to use the
fine tuning unit 50 to perform accuracy adjustment, thereby saving time and energy on the
premise of guaranteeing the accuracy.

To sum up, in the batching bonding apparatus and method provided in the present
application, the apparatus includes: a chip supply unit 10, configured to provide the chips 60
to be bonded; a substrate supply unit 20, configured to provide the substrate; a conveying unit
40, configured to transfer the chips 60 between the chip supply unit 10 and the substrate
supply unit 20; and a pickup unit 30, disposed above the chip supply unit 10, and configured
to pick up each chip 60 from the chip supply unit 10, and load the chip onto the conveying
unit 40 after flipping the mark surface 61 of the chip 60 to a required orientation. In the
present application, the pickup and accuracy adjustment of each of the chips 60 is
implemented separately, while the conveying process and bonding process of a plurality of
chips 60 are able to be completed simultaneously, thereby greatly improving the productivity.
According to the orientation requirement of the mark surfaces 61 of the chips 60 during
bonding, the present application optionally uses the flipping mechanism and implements the
operation steps, thereby enabling both cases that the chip is bonded with its mark surface 61

facing upward and downward.



Apparently, persons skilled in the art can make various changes and modifications to the
present application without departing from the spirit and scope of the present application.
Thus, if such modifications and variations to the present application fall within the scope of
the appended claims and the equivalent technology, the present application is also intended to

embrace these modifications and variations.



CLAIMS

1. A batch bonding apparatus, comprising:

a chip supply unit, configured to provide chips to be bonded;

a substrate supply unit, configured to provide a substrate;

a conveying unit, configured to transfer the chips between the chip supply unit and the
substrate supply unit; and

a pickup unit, disposed above the chip supply unit and configured to, pick up each chip
from the chip supply unit and load the chip onto the conveying unit after flipping a mark
surface of the chip to a required orientation.

2. The batch bonding apparatus of claim 1, wherein the pickup unit comprises a first
pickup assembly and a second pickup assembly, wherein the first pickup assembly is disposed
above the chip supply unit, and comprises a first rotating part and a first pickup head disposed
on the first rotating part, wherein the second pickup assembly comprises a second rotating
part and a second pickup head disposed on the second rotating part, wherein the first pickup
head picks up the chip from the chip supply unit and transfers the chip to the conveying unit
or to the second pickup head.

3. The batch bonding apparatus of claim 2, wherein a rotational angle of each rotation of
the first rotating part is 90° or 180°.

4. The batch bonding apparatus of claim 2, wherein the second pickup assembly further
comprises a first alignment part configured to identify a position of the chip on the second
pickup head.

5. The batch bonding apparatus of claim 4, wherein there is one second pickup head, and
the second pickup head is driven by the second rotating part to switch among an alignment
position corresponding to the first alignment part, a handover position corresponding to the
first pickup head, and a transfer position corresponding to the conveying unit.

6. The batch bonding apparatus of claim 4, wherein there are at least three second pickup
heads, wherein the at least three second pickup heads are uniformly disposed on the second
rotating part and spaced apart from one another along a circumference of the second rotating
part, and when the second rotating part stops rotation, three of the at least three second pickup
heads are located at an alignment position corresponding to the first alignment part, a
handover position corresponding to the first pickup head, and a transfer position
corresponding to the conveying unit, respectively.

7. The batch bonding apparatus of claim 6, wherein an angle of each rotation of the
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second rotating part is equal to an angle between adjacent second pickup heads.

8. The batch bonding apparatus of claim 1, wherein the batch bonding apparatus further
comprises a fine tuning unit, wherein the fine tuning unit comprises a second alignment part
and a fine regulator, wherein the second alignment part scans a position of the chip on the
conveying unit, and the fine regulator adjusts the position of the chip depending on a scanning
result of the second alignment part.

9. The batch bonding apparatus of claim 1, wherein the conveying unit comprises a guide
rail and a carrying platform mounted on the guide rail and being slidable along the guide rail,
and the carrying platform is provided with a suction head for suction of the chips.

10. A batch bonding method, used with the batch bonding apparatus according to claim 1,
and comprising the following steps:

S1: loading a wafer having chips onto a chip supply unit, and loading a substrate onto a
substrate supply unit;

S2: determining a required orientation of mark surfaces of the chips during bonding;

S3: if the mark surfaces are required to face downwards during bonding, picking up, by a
pickup unit, the chips from the chip supply unit successively, rotating the chips by 180°
successively, and delivering the rotated chips to a conveying unit which conveys all the chips
to the substrate of the substrate supply unit to simultaneously bond all the chips to the
substrate; and

S4: if the mark surfaces are required to face upwards during bonding, picking up, by a
pickup unit, the chips from the chip supply unit, flipping the chips over, and delivering the
chips to the conveying unit which conveys all the chips to the substrate of the substrate supply
unit to simultaneously bond all the chips to the substrate.

11. The batch bonding method of claim 10, wherein step S3 and step S4 each further
comprises: moving, by the conveying unit, the chips to a location above a fine tuning unit,
and adjusting, by the fine tuning unit, a position of each of the chips on the conveying unit.

12. The batch bonding method of claim 10, wherein the step of picking up, by the pickup
unit, the chips from the chip supply unit and flipping the chips over in step S4 comprises:
picking up, by a first pickup assembly, the chips from the chip supply unit and transferring the
chips to a second pickup assembly after rotating the chips by 90°; and loading, by the second
pickup assembly, the chips onto the conveying unit.

13. The batch bonding method of claim 12, wherein step S4 further comprises:
identifying, by a first alignment part, a position of the chips on the second pickup assembly,

and then transferring the chips to the conveying unit in an aligned manner.
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