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Claims

1. A system for handling and spatially aligning component panes,_each component pane

having an exterior border that includes a set of alignment features, the system

comprising:

a first robotic handler comprising:

an end effector configured for configured for retrieving a first component

pane from a component pane loading station by carrying the first

component pane; and

a _component pane reqistration element coupled to the end effector and

configured for mating engagement with the set of alignment features of

the first component pane; and

an alignment station comprising:

a platform configured for receiving the first component pane from the end

effector, the platform configured for supporting component panes of

different sizes at different heights relative to a predetermined surface of

the platform; and

at least one alignment member displaceable relative to the component pane

registration element, the at least one alignment member configured for

exerting a force upon the exterior border of the first component pane while

the first component pane is supported by the platform to matingly engage

the set of component pane alignment features of the first component pane

with the component pane registration element of the first robotic handler

to spatially align the first component pane,

wherein spatial alignment of the first component pane at the alignment station occurs

prior to placement of a lower surface of the first component pane on a planar

surface of a vacuum table
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The system of claim 1, wherein the component pane reqgistration element is carried by the

end effector.

The system of claim 1 or 2, wherein the at least one alignment member of the alignment

station comprises at least one pin displaceable relative to the component pane registration

element of the first robotic handler.

The system of any one of the preceding claims, wherein the platform carries a set of

component pane support pins configured for supporting the first component pane at a first

height relative to the predetermined surface of the platform.

The system of claim 4, wherein the set of component pane support pins comprises a first

set of component pane support pins and a second set of component pane support pins

distinct from the first set of component pane support pins and disposed at a different

height than the first set of component pane support pins, and wherein the first set of

component pane support pins is confiqured for supporting a component pane of a first

predetermined size and the second set of component pane support pins is configured for

supporting a component pane of a second predetermined size different than the first

predetermined size.

The system of claim 5, wherein the first set of component pane support pins and the

second set of component pane support pins are disposed at different heights relative to the

platform.

The system of claim 5 or 6, wherein the at least one alignment member comprises:
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a first alignment member configured for exerting a force upon the exterior border of a

component pane of the first predetermined size while the component pane of the first

predetermined size is supported by the first set of component pane support pins; and

a second alignment member configured for exerting a force upon the exterior border of a

component pane of the second predetermined size while the component pane of the

second predetermined size is supported by the second set of component pane support

ins.

The system of any one of the preceding claims, wherein the platform is vertically

displaceable relative to the first robotic handler, and wherein the platform is configured

for receiving the first component pane from the first robotic handler while the platform is

disposed at a first height relative to the first robotic handler, and the platform is

configured for removal of the spatially aligned first component pane from the platform

while the platform is disposed at a second height relative to the first robotic handler.

The system of any one of the preceding claims, further comprising a second robotic

handler confiqured for transferring the spatially aligned first component pane from the

alignment station to a planar surface of a vacuum table, the second robotic handler

comprising at least one suction element configured to apply a suction force to a top

surface of the spatially aligned first component pane to securely hold the spatially aligned

first component pane.

The system of claim 9, further comprising a vacuum table assembly comprising and

configured for displacing the vacuum table, wherein the vacuum table assembly excludes

component pane registration elements.

The system of claim 9 or 10, wherein:

the second robotic handler is confiqured for transferring the spatially aligned first

component pane to the vacuum table by transferring the lower surface of the first

spatially aligned component pane directly onto the planar surface of the vacuum

table, and
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the vacuum table is configured for applying a vacuum force to the lower surface of

spatially aligned first component pane across a planar vacuum table area that is at

least approximately as large as a planar area of the lower surface of the first spatially

aligned component pane.

The system of claim 11, wherein the second robotic handler is configured to apply the

suction force to the top surface of the spatially aligned first component pane to maintain

the spatial alignment of the spatially aligned first component pane established at the

alignment station until after the vacuum table applies the vacuum force to the lower

surface of the spatially aligned first component pane.

The system of claim 11 or 12, wherein the vacuum table excludes ejector pins configured

for receiving the spatially aligned first component pane.

The system of any one of claims 10 - 13, wherein the first component pane comprises a

film frame carrying a set of components, the set of components comprising one of a

wafer, a partial wafer, and a diced wafer, and wherein the vacuum table is configured for

carrying film frames of different sizes and wafers of different sizes in the absence

conversion kit modification of the vacuum table.

The system of claim 14, wherein the vacuum table assembly includes ejector pins

configured for receiving wafers.

The system of claim 14, wherein the vacuum table assembly excludes ejector pins

configured for receiving wafers.

The system of any one of the preceding claims, wherein the component pane reqgistration

element of the first robotic handler comprises an elongated C-channel.
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18. The system of claim 17, wherein the set of alignment features of the first component pane

comprises a set of recesses configured for mating engagement with the elongated C-

channel.
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1819. A method for handling component panes, each component pane having an exterior border

that includes a set of alignment elements, the method comprising:

retrieving a first component pane from a component pane loading station using a first

robotic handler comprising an end effector and a component pane registration

element configured for mating engagement with the set of alignment elements of

the first component pane;

positioning the first component pane at an alignment station using the first robotic

handler, the alignment station comprising an alignment member and a platform

configured for supporting component panes of different sizes at different heights

relative to a predetermined surface of the platform;

displacing the alignment member relative to the component pane reqistration element

of the first robotic handler to exert a force upon the exterior border of the first

component pane to matingly engage the set of component pane alignment features

of the first component pane with the component pane registration element of the

first robotic handler to spatially align the first component pane,
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wherein spatial alignment of the first component pane at the alignment station occurs

prior to placement of a lower surface of the first component pane on a planar

surface of a vacuum table

The method of claim 19, wherein the component pane registration element is carried by

the end effector.

The method of claim 19 or 20, wherein positioning the first component pane at the

alignment station comprises positioning the first component pane at a first height relative

to the predetermined surface of the platform.

The method of claim 21, wherein positioning the first component pane at the first height

comprises positioning the first component pane on a first set of component pane support

pins carried by the platform.

The method of any one of claims 19 — 22, wherein displacing the alignment member

relative to the component pane registration element of the first robotic handler comprises

laterally displacing the alignment member toward the component pane registration

element of the first robotic handler.

The method of any one of claims 19 - 23, further comprising:




54

applying a suction force to a top surface of the spatially aligned first component pane

using a second robotic handler; and

removing the spatially aligned component pane from the alignment station using the

second robotic handler while the second robotic handler applies the suction force

to the top surface of the spatially aligned first component pane.

The method of claim 24, further comprising transferring by way of the second robotic

handler the spatially aligned first component pane to the planar surface of the vacuum

table by transferring the lower surface of the spatially aligned first component pane

directly to the planar surface of the vacuum table.

The method of claim 25, further comprising avoiding receipt of the spatially aligned first

component pane by a set of ejector pins corresponding to the vacuum table during

transfer of the spatially aligned first component pane to the vacuum table.

The method of claim 25 or 26, further comprising applying by way of the vacuum table a

vacuum force to the lower surface of the spatially aligned first component pane, wherein

the vacuum force is applied across a planar vacuum table area that is at least

approximately as large as a planar area of the lower surface of the spatially aligned first

component pane.

The method of claim 27, further comprising continuing to apply the suction force to the

top surface of the spatially aligned first component pane by way of the second robotic

handler until after the vacuum force is applied to the lower surface of the spatially

aligned first component pane by way of the vacuum table.

The method of any one of claims 25 - 28, wherein the spatial alignment of the first

component pane established at the alignment station removes further need for spatial

alignment of the first component pane prior to performance of processing operations on

the spatially aligned first component pane while the spatially aligned first component

pane resides on the vacuum table.
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The method of any one of claims 25 — 29, wherein the first component pane comprises a

film frame carrying a set of components, the set of components comprising one of a

wafer, a partial wafer, and a diced wafer, and wherein the vacuum table is configured for

carrying film frames of different sizes, the method further comprising:

removing the spatially aligned first film frame from the vacuum table; and

transferring a wafer to the vacuum table after removal of the spatially aligned first

film frame from the wafer table, in the absence of conversion kit modification of

the vacuum table prior to transferring the wafer to the vacuum table.

The method of claim 30, wherein transferring the wafer to the vacuum table comprises

transferring the wafer to the vacuum table in the absence of vacuum table ejector pins

configured for receiving wafers.

The system of claim 30, wherein transferring the wafer to the vacuum table comprises

transferring the wafer to a set of vacuum table ejector pins configqured for receiving

wafers.

The method of any one of claims 19 - 32, wherein the component pane registration

element of the first robotic handler comprises an elongated C-channel.

The method of claim 33, wherein the set of alignment features of the first component

pane comprises a set of recesses configured for mating engagement with the elongated C-

channel.
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