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Semiconductor wafer chuck and method

Abstract

A semiconductor wafer spinning chuck includes a rotatable base, a plurality of arms, upstanding from the
base, a selectively releasable clamping mechanism, associated with the arms, and a spray nozzle, extending
through the base. The clamping mechanism has a first portion configured to mechanically clamp an edge of a
first semiconductor wafer and hold the first wafer in a substantially horizontal orientation upon all of the
arms, with a backside of the first wafer facing down. The spray nozzle is oriented to direct a spray of fluid at
the backside of the first wafer.
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PRIORITY CLAIM

The present application claims the benefit of U.S. Provisional Patent Application Ser. No. 61/815,362,
entitled BACK SIDE RINSE WAFER CHUCK, filed on Apr. 24, 2013, the disclosure of which is
incorporated herein by reference in its entirety.

Claims

What is claimed is:

1. A semiconductor wafer spinning chuck, comprising: a rotatable base; a plurality of arms, upstanding from
the base; a selectively releasable clamping mechanism, associated with the arms, having a first portion
configured to mechanically clamp an edge of a first semiconductor wafer and hold the first wafer in a
substantially horizontal orientation upon all of the arms, with a backside of the first wafer facing down; and a
spray nozzle, extending through the base, oriented to direct a spray of fluid at the backside of the first wafer.

2. A wafer spinning chuck in accordance with claim 1, wherein the plurality of arms comprise at least three
arms.

3. A wafer spinning chuck in accordance with claim 1, wherein chuck is configured to rotate at a speed of
from about 400 rpm to about 1000 rpm.

4. A wafer spinning chuck in accordance with claim 1, wherein the selectively releasable clamping
mechanism comprises: a first shoulder, disposed at a distal end of each arm, configured to support an edge
region of the first wafer; and a moveable clamp rod, associated with each arm, each clamp rod having a slot
and being configured to move between a first position in which the slot is drawn toward the first shoulder
and capable of pressing the edge region of the first wafer against the first shoulder, and a second position in
which the slot is moved away from the first shoulder.

5. A wafer spinning chuck in accordance with claim 4, further comprising a vertically moveable hub,
centrally disposed upon the base, a lower extremity of the clamp rods being pivotally connected to the hub,
downward movement of the hub causing the clamp rods to move toward the first position, and upward
movement of the hub causing the clamp rods to move toward the second position.
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6. A wafer spinning chuck in accordance with claim 5, further comprising a biasing member, configured to
bias the hub downward and the clamp rods toward the first position.

7. A wafer spinning chuck in accordance with claim 4, wherein the selectively releasable clamping
mechanism further comprises: a second shoulder, disposed at a mid portion of each arm, configured to
support an edge region of a second wafer; and a second slot, disposed upon each clamp rod, movement of
each clamp rod toward the first position causing the second slot to move toward the second shoulder and
press the edge region of the second wafer against the second shoulder to mechanically clamp and hold the
second wafer in a substantially horizontal orientation upon all of the arms with a backside of the second
wafer facing down, and movement of each clamp rod toward the second position causing the second slot to
move away from the second shoulder.

8. A wafer spinning chuck in accordance with claim 7, wherein the arms have a radially diverging
orientation, and wherein the first shoulders and first slots are configured to support the first wafer having a
first larger diameter, and the second shoulders and the second slots are configured to support the second
wafer having a second smaller diameter.

9. A wafer spinning chuck in accordance with claim 8, wherein the first larger diameter is 8 inches, and the
second smaller diameter is 6 inches.

10. A wafer spinning chuck in accordance with claim 1 wherein the spray nozzle is centrally disposed in the
base, and extends through a motorized spindle.

11. A semiconductor wafer spinning chuck, comprising: a rotatable base; a plurality of supports, upstanding
from the base, configured to support an edge of a semiconductor wafer at a first common elevation above the
base with the wafer substantially horizontal and a backside of the wafer substantially completely exposed; a
mechanical clamping mechanism, configured to selectively secure the semiconductor wafer upon the
plurality of supports; and a backside spray mechanism, associated with the base, configured to provide a
chemical spray against the exposed backside of the wafer while the base is spinning the wafer at a selected
rotational speed.

12. A wafer spinning chuck in accordance with claim 11, wherein the plurality of supports comprise a
plurality of arms, radially extending from the base, the arms having support surfaces disposed at the first
common elevation.

13. A wafer spinning chuck in accordance with claim 12, wherein the arms further include support surfaces
at a second common elevation, the supports at the first common elevation being configured to support a
wafer of a first larger diameter, and the supports at the second common elevation being configured to support
a wafer of a second smaller diameter.

14. A wafer spinning chuck in accordance with claim 11, wherein the clamping mechanism comprises: a
plurality of simultaneously moveable clamp rods, each disposed within one of the plurality of supports, each
clamp rod having a first slot approximately at the first common elevation, the plurality of clamp rods being
configured to move between a first position in which the first slots are drawn toward engagement with an
edge of the wafer to secure the wafer to the chuck, and a second position in which the first slots are moved
away from the edge of the wafer.

15. A wafer spinning chuck in accordance with claim 14, wherein the plurality of clamp rods further
comprise a second slot, disposed at a second common elevation above the base, movement of the plurality of
clamp rods between the first and second positions allowing selective engagement of the clamping
mechanism with an edge of a wafer at the second common elevation.

Description

BACKGROUND
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1. Field of the Invention

The present disclosure generally relates to semiconductor fabrication and the chemical spraying, rinsing and
drying of semiconductor wafers and substrates. More particularly, the present disclosure relates to a
semiconductor wafer chuck that is particularly adapted for applying a chemical spray to the backside of the
semiconductor wafer during chemical spraying and rinsing operations.

2. Related Art

During semiconductor wafer and substrate processing, wafers are often subjected to spinning processes to aid
in chemical dispensing and coating. At various steps in these processes, wafers may be held or retained by
wafer chucks of various configurations. Semiconductor wafers are typically secured to wafer chucks using a
vacuum sealing mechanism. However, as chemicals--such as solvents and acids, among others--are used
during a chemical spray process, the chemicals may come into contact with the backside of the wafer, which
is undesirable.

Additionally, attaching and detaching a wafer from a wafer chuck may cause damage to the wafer. For
instance, the wafer may not be centered properly on the wafer chuck and/or may not be removed properly
from the wafer chuck, thus leading to potential wafer damage. In some cases, the architecture or form of the
wafer chuck may cast shadows over portions of the wafer backside such that liquid cannot properly reach all
areas of the wafer.

The present disclosure is intended to address at least one of the foregoing issues.
SUMMARY

It has been recognized that it would be advantageous to have a semiconductor wafer chuck that can aid in the
process of centering and spinning a semiconductor wafer substrate.

It has also been recognized that it would be advantageous to have a semiconductor wafer chuck that can
allow for easy cleaning and the use of a wide array of chemicals while the wafer is on the chuck.

In accordance with one embodiment thereof, the present invention provides a semiconductor wafer spinning
chuck that includes a rotatable base, a plurality of arms, upstanding from the base, a selectively releasable
clamping mechanism, associated the arms, and a spray nozzle, extending through the base. The clamping
mechanism has a first portion configured to mechanically clamp an edge of a first semiconductor wafer and
hold the first wafer in a substantially horizontal orientation upon all of the arms, with a backside of the first
wafer facing down. The spray nozzle is oriented to direct a spray of chemical at the backside of the first
wafer.

In accordance with another aspect thereof, the invention provides a semiconductor wafer spinning chuck,
having a rotatable base, a plurality of supports, upstanding from the base, a mechanical clamping
mechanism, and a backside spray mechanism, associated with the base. The plurality of supports are
configured to support an edge of a semiconductor wafer at a first common elevation above the base with the
wafer substantially horizontal and a backside of the wafer substantially completely exposed. The mechanical
clamping mechanism is configured to selectively secure the semiconductor wafer upon the plurality of
supports. The backside spray mechanism is configured to provide a chemical spray against the exposed
backside of the wafer while the base is spinning the wafer at a selected rotational speed.

In accordance with yet another aspect thereof, the invention provides a method for spraying a backside of a
semiconductor wafer. The method includes placing the wafer substantially horizontally in a releasable
clamping mechanism of a chuck having a spray nozzle, spinning the chuck with the wafer secured therein,
and applying to the backside of the wafer a spray of chemical from the spray nozzle. The chuck is rotatable
about a vertical axis, and is configured to hold the wafer above the spray nozzle and with a backside of the
wafer substantially completely exposed. The spray of chemical upon the backside of the wafer is applied
while simultaneously spinning the chuck and applying a spray of chemical upon a top surface of the wafer.

BRIEF DESCRIPTION OF THE DRAWINGS
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Additional features and advantages of the invention will be apparent from the detailed description which
follows, taken in conjunction with the accompanying drawings, which together illustrate, by way of example,
features of the invention, and wherein:

FIG. 1 is an isometric view of an embodiment of a semiconductor wafer chuck in accordance with the
present disclosure;

FIG. 2 is a front view of the semiconductor wafer chuck of FIG. 1;

FIG. 3 is a front, cross-sectional view of the semiconductor wafer chuck of FIG. 1, showing operation of the
clamp rods;

FIG. 4 is a perspective view of the semiconductor wafer chuck of FIG. 1 with a semiconductor wafer
disposed therein;

FIG. 5 is a perspective view of another embodiment of a semiconductor wafer chuck in accordance with the
present disclosure;

FIG. 6 is a front view of the semiconductor wafer chuck of FIG. 4;

FIG. 7 is a front, cross-sectional view of the semiconductor wafer chuck of FIG. 4, showing the operation of
the clamp rods and depicting the chemical spray; and

FIG. 8 is a top view of the semiconductor wafer chuck of FIG. 4.
DETAILED DESCRIPTION

In the following detailed description, reference will be made to the accompanying drawings that form a part
hereof, and in which is shown by way of illustration specific embodiments in which the disclosure may be
practiced. These embodiments are described in sufficient detail to enable those skilled in the art to practice
the disclosure, and it is to be understood that other embodiments may be utilized and that various changes
may be made without departing from the spirit and scope of the present disclosure. The following detailed
description is, therefore, not to be taken in a limiting sense.

As noted above, semiconductor spinners typically use vacuum pressure to secure a substrate to them, or
substrates are simply placed on a wafer chuck and held by other means, such as mechanical clamps and the
like. Advantageously, the present disclosure provides a semiconductor wafer chuck that can aid in the
process of centering and spinning the substrate during a chemical spray operation, and can mechanically
center and hold the wafer in a desired position, exposing the backside of the wafer to facilitate an adequate
spray. This semiconductor wafer chuck disclosed herein can be used in various ways in a variety of
semiconductor fabrication operations. For example, this chuck can be used for both low volume and high
volume semiconductor fabrication. In one application, it can be associated with automated tools in high
volume chip production. Alternatively, this chuck is also suited to use in low volume operations, including
the rinsing of semiconductor wafers that have high relief features, such as MEMs devices. Many other
applications are also possible.

The configuration of the chuck disclosed herein aids in centering the substrate during this chemical spray
phase, and also allows for easy cleaning and for the use of a wide array of chemicals while the substrate is on
the chuck. The unobstructed back of the wafer also helps to minimize possible shadows or obstructions that
might otherwise block chemical from reaching all parts of the backside of the wafer. The chuck also allows
the application of chemical through a center spray, which enables a user to evenly apply chemical to the
entire wafer.

Shown in FIGS. 1-4 are various views of an embodiment of a semiconductor wafer chuck 100 in accordance
with the present disclosure. Viewing FIGS. 1 and 4, this wafer chuck 100 generally includes a base 102 with
a plurality of arms 104 extending generally upward and outward from the base 102. The chuck 100 is
mounted upon a motorized spindle 128, and is configured to rotate about a central axis of rotation 148, which
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passes through the center of the fastener chuck 100. The axis of rotation 148 is generally vertically oriented,
such that a semiconductor substrate (110 in FIG. 4) that is held in the chuck lies in a generally horizontal
plane when placed on the chuck 100. The substrate or wafer 110 is substantially circular, and the chuck 100
is configured to hold and center the substrate relative to the axis of rotation 148. While the embodiment
shown in FIGS. 1-4 has three arms 104, it is to be understood that the number of arms can vary. For example,
it is believed that three arms 104 is the minimum that can be used, but any greater number of arms can also
be used. The radially-spaced arms 104 allow for a more exposed backside of the wafer substrate 110, shown
in FIG. 4.

The arms 104 include a shelf or shoulder 106 near their distal ends 108. The shoulders 106 of all the arms
104 operate together to provide a platform that can support the semiconductor wafer 110 substantially
horizontally at a set elevation above the base 102. In the embodiment of FIGS. 1-4 the substrate or wafer 110
is mechanically engaged with the radial arms 104 via clamp rods 116 that clamp onto the edges of the
substrate 110. Each arm 104 includes two side pieces 112, which define a central hollow or space 114
therebetween. This space 114 is configured for passage of a moveable clamp rod 116. The clamp rods 116
each include a distal engagement slot 118 for receiving and holding the edge of the wafer substrate 110, and
a pair of lateral extensions 120 which extend from both sides of the clamp rods and slidingly fit within a pair
of engagement slots 122 in the adjacent side pieces 112 of the arms 104. The engagement slots 118 are
angled so that they operate to center the wafer 110 in the chuck 100 as they engage it.

The proximal end 124 of each clamp rod 116 is pivotally attached to a vertically moveable center hub 126 at
a pivotal connection point 144 (shown in FIG. 3), and the hub 102 in turn is moveably attached to the base
102, and configured to move vertically relative to the base 102 to actuate the clamp rods 116. The pivotal
connection point 144 for each clamp rod 116 can be fitted with shims (not shown) to allow for adjustment of
the location of contact of the engagement arms 116 upon the wafer 110. When the center hub 126 is raised,
as illustrated in dashed lines in FIG. 3, this pushes the proximal end 124 of each clamp rod 116 up, causing
the lateral extensions 120 of the clamp rods to ride in the engagement slots 122 and thus cause the distal slots
118 of the clamp rods 116 to move outward and upward.

The engagement slots 122 can be of various configurations in order to affect the movement of the distal ends
of the clamp rods 116 in a desired way. For example, as is most apparent in FIGS. 1 and 2, the engagement
slots 122 in this embodiment have an arcuate shape, so that the distal ends of the clamp rods 116 move in a
non-linear manner, such as, for example, moving upward and outward, away from the wafer 110 when the
center hub moves up. This motion opens the clamp rods 116, allowing a semiconductor wafer 110 to be
inserted into or released from the chuck 100.

When the center hub 126 is lowered, this pulls the proximal end 124 of each clamp rod 116 down, causing
the lateral extensions 120 of the clamp rods to slide downward and inward in the engagement slots 122 and
thus pull the distal slots 118 of the clamp rods 116 downward and inward. This motion closes the clamp rods
116 by causing the distal slots 118 to slide in against the edges of the wafer 110 and pull the wafer against
the shoulders 106 of the arms 104. This both centers and holds the semiconductor wafer 110 in the chuck
100, as shown in FIG. 4.

The center hub 126 is mounted on a center shaft 128, which is biased toward the lowered position by a spring
130, which normally biases the clamp rods 116 down toward the closed or clamped position and holds the
clamp rods 116 to the wafer 110. The bottom 132 of the center shaft 128 can be attached to a pneumatic
cylinder (not shown), which, when extended, pushes upward on the center shaft 128 against the force of the
spring 130, thus raising the center hub 126 and pushing the clamp rods up and out to the release position. In
this way the center hub is operable to release the clamp rods 116 to release a wafer 110. Additional features
for rotating the chuck 100 and allow selective raising and lower of the center hub 126 are not shown in FIGS.
1-4, but such features are shown in the embodiment of FIG. 7, described below, and can be applied to the
embodiment of FIGS. 1-4.

Referring specifically to FIG. 3, the spindle 128, to which the base 102 of the chuck 100 is affixed, has a
hollow central passageway 136 that is in fluid communication with the nozzle 137. The central passageway
136 is adapted for receiving a flow of chemical, indicated by arrow 135, and the spray nozzle 137 allows for
dispensing a chemical spray 146 against the underside or backside 140 of the wafer 110 as it spins. The
backside chemical spray 146 can be any one of a wide variety of semiconductor processing chemicals, such
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as acids, solvents and rinsing chemicals such as deionized water and isopropyl alcohol (IPA). Other
chemicals can also be used. In one exemplary embodiment, a spray of rinse chemical upon the backside of a
wafer can be applied to protect the backside during spray application of a process chemical, such as a solvent
or an acid, upon the top surface of the wafer. A dynamic rod seal or O-ring 142 can be provided around the
center shaft 128 to constrain the flow of chemicals to a desired path or trajectory, such as through the central
passageway 136. The O-ring seals the shaft 128 below the center hub 102 below the pivotal connection
points 144 at the proximal ends 124 of the clamp rods 116.

In use, a wafer 110 will sit on the ledges 106 of the arms 104 of the chuck, while the clamp rods 116
mechanically hold the edges of the wafer 110 against the ledges 106. In this position, the chuck 100 is caused
to spin at a selected speed, and a chemical spray, indicated at 150, can be applied to the top surface of the
wafer 110, while the backside chemical spray 146 can be simultaneously applied from the nozzle 137 to the
backside of the wafer 110. Spinning of the entire wafer chuck 100 helps allow even coverage of chemicals
that are sprayed on the top and bottom of the substrate. Spinning operations of this sort typically have
rotational speeds in the range of 400 to 1000 rpm. A rotational speed of about 500 rpm is common for
spraying of chemicals, and a rotational speed of about 1000 rpm is common for drying.

The configuration of the chuck 100 allows contemporaneous spraying of both sides of the wafer 110 by
allowing chemical to be dispensed from below the wafer 110 while it is also being sprayed from above.
Simultaneous application of a top surface spray 150 and the backside spray 146 also helps to hold the
semiconductor wafer 110 in the chuck. A chemical spray that is applied to the top surface of a semiconductor
wafer 110 can be a relatively high pressure spray, such as around 1000 psi. On the other hand, the backside
spray 146 is generally at significantly lower pressure, such as around 80 psi. The pressure differential
between these two sprays, applied at the same time, thus provides a greater force upon the top of the wafer,
thus helping to hold it in place in the chuck 100. Advantageously, the configuration of the chuck 100 helps to
minimize shadows that could be cast upon the wafer 110, and which could hinder the effectiveness of the
spraying process.

Another embodiment of a semiconductor wafer chuck is shown in FIGS. 5-8. This semiconductor wafer
chuck 400 includes a base 402 with a plurality of arms 404 extending generally upward and outward from
the base 402. The chuck 400 is configured to rotate about a central axis of rotation 448, which passes through
the center of the chuck 400. The axis of rotation 448 is generally vertically oriented, such that a
semiconductor substrate 410, 411 that is held in the chuck 400 lies in a generally horizontal plane when
placed on the chuck 400. In this embodiment, the chuck includes four arms 404.

Advantageously, this chuck 400 is configured to selectively secure two different sizes of semiconductor
wafers. The arms 404 include a first shelf or shoulder 406 near their distal ends 408. This shelf 406 is
configured to support a first, larger size (e.g. 8 in. diameter) semiconductor wafer 410, shown in dashed lines
in FIG. 5, at a first, higher elevation relative to the base 402. The arms 404 also include a second shelf or
shoulder 407, located in a central portion 409 of the arms. This shelf 407 is configured to support a second,
smaller size (e.g. 6 in. diameter) semiconductor wafer 411 at a second, lower elevation relative to the base
402. This configuration allows the single chuck 400 to be used with two different sizes of semiconductor
wafers 410, 411, though only one substrate (i.e. one size or the other) is held in the arms and processed at any
given time.

The substrate or wafer 410, 411 is mechanically engaged with the radial arms 404 via clamp rods 416 that
clamp onto the edges of the substrate 410, 411. Each arm 404 includes a central hollow or space, which is
configured for passage of a moveable clamp rod 416. The clamp rods 416 each include a first distal slot 418
for receiving and holding the edge of a large wafer substrate 410, and a second proximal slot 419 for
receiving and holding the edge of a smaller wafer substrate 411. The distal slot 418 generally aligns with first
shelf or shoulder 406, and the proximal slot 419 generally aligns with the second shelf or shoulder 407. The
clamp rods 416 each also include a pair of lateral extensions 420 which extend from both sides of the clamp
rods 416 and slidingly fit within a pair of engagement slots 422 in the adjacent sides of the arms 404.

The proximal end 424 of each clamp rod 416 is pivotally attached to a vertically moveable center hub 426 at
a pivotal connection point 444, and the hub 426 in turn is moveably attached to the base 402, and configured
to move vertically relative to the base 402 to actuate the clamp rods 416, in the manner discussed above with
respect to the embodiment shown in FIGS. 1-4. The pivotal connection point 444 for each clamp rod 416 can
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be fitted with shims (not shown) to allow for adjustment of the location of contact of the engagement arms
416 upon the wafer 410. When the center hub 426 is raised, this pushes the proximal end 424 of each clamp
rod 416 up, causing the lateral extensions 420 of the clamp rods to ride in the engagement slots 422 and thus
cause the distal slots 418 of the clamp rods 416 to move upward and outward. The engagement slots 422 are
configured like those shown and described above with respect to the embodiment of FIGS. 1-4.

With this configuration, the distal ends of the clamp rods 416 move in a non-linear manner, moving upward
and outward when the center hub 426 moves up. This motion opens the clamp rods 416, allowing a
semiconductor wafer 410, 411 to be inserted into or released from the chuck 400. Conversely, when the
center hub 426 is lowered, this pulls the proximal end 424 of each clamp rod 416 down, causing the lateral
extensions 420 of the clamp rods to slide downward and inward in the engagement slots 422 and thus pull
the distal slots 418 and proximal slots 419 of the clamp rods 416 downward and inward. This motion closes
the clamp rods 416 by causing the slots 418, 419 to slide in against the edges of the wafer 410 or 411, and
pull the wafer against the shoulders 406 or 407 of the arms 404. This holds the semiconductor wafer 410,
411 in the chuck 400, as shown in FIGS. 5-7.

The center hub 426 is mounted on a center shaft 428, which is biased toward the lowered position by a spring
430, which therefore normally pulls the clamp rods 416 down toward the closed or clamped position and
holds the clamp rods 416 to the wafer 410. As shown in the cross-sectional view of FIG. 7, the bottom of the
center shaft 428 is attached to an actuator 452, such as a pneumatic cylinder, which, when moved to an
extended position, indicated in dashed lines at 454, pushes upward on the center shaft 428 against the force
of the spring 430, thus raising the center hub 426 and pushing the clamp rods 416 up and out to the release
position. Various types of actuators 452 can be used for the shaft 428 and hub 426, such as pneumatic,
hydraulic, electromechanical, etc. The raised position of the center hub 426 and the clamp rods 416 is shown
in dashed lines at 456. In this way the pneumatic cylinder is operable to release the clamp rods 416 to release
a wafer 410 or 411.

The center shaft 428 includes a central passageway 436 that is adapted for receiving a flow of chemical,
indicated by arrow 435, and the spray nozzle 437 allows for dispensing of this chemical in a chemical spray
446 against the underside or backside 440 of the wafer 410 or 411 as it spins with the chuck 400. Apparatus,
such as pumps, conduits, etc. for providing the chemical flow 435 to the central passageway 436 are not
shown in FIG. 7, but suitable devices for providing this flow at a suitable pressure and flow rate can be
selected by those of skill in the art. The fluid for the backside of the wafer 410 or 411 can be applied in a
wide fan-shaped spray 446, so as to maximize coverage of the chemical spray. As can be seen in FIG. 7, the
spray 446 can have a diverging fan shape so that it is suitable for both a larger wafer 410 disposed at a higher
elevation relative to the chuck base 402, and also for a smaller wafer 411, since the smaller wafer 411 is held
at a second lower elevation and is closer to the spray nozzle 437.

A dynamic rod seal or O-ring 442 can be provided around the center shaft 428 to constrain the flow of
chemicals to a desired path or trajectory, such as through the central passageway 436. The O-ring seals the
shaft 428 below the center hub 402 below the pivotal connection points 444 at the proximal ends 424 of the
clamp rods 416.

Additional features for rotating the chuck 400 and allowing selective raising and lowering of the center hub
426 are also shown in FIG. 7, and these features can also be applied to the embodiment of FIGS. 1-4. The
chuck 400 is configured to be disposed inside a processing chamber, the floor 458 of which is partially
shown in FIG. 7. An extension shaft 460 extends downward from the base 402 of the chuck 400 and through
a seal 462 in the floor 458 of the chamber. A chuck drive pulley 464 (shown in cross-section in FIG. 7) is
attached to the extension shaft 460 below the floor 458 of the chamber, and is connected by a drive belt 466
to a drive pulley 468 of a motor 470. In this way the motor 470 can drive rotation of the chuck 400 by
turning the extension shaft 460. While an electric motor and belt drive system are shown in FIG. 7, it is to be
appreciated that other devices for driving rotation of the chuck 400 can also be used.

The motor 470 and the actuator 452 (for raising and lower the hub 426) are connected to a controller 472 that
is configured to control operation of the system, allowing coordinated clamping and unclamping of
substrates by the chuck 400, and spinning of the chuck and spraying of chemical upon the substrate 410 or
411. This controller 472 can be a microcomputer having a processor and system memory, and programmed
with control software for controlling the motor 470, the actuator 452 and other devices associated with the
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entire system (e.g. pumps for pumping the chemical, open/close devices for the processing chamber, sensors,
etc.). The controller 472 can be integrated into an automated system that operates multiple semiconductor
processing devices and includes automated devices for handling the substrates and transporting them
between the processing devices. It will also be appreciated, however, that control devices other than a
computerized controller can be used.

In use, a wafer 410 or 411 will sit on the appropriate ledges 406, 407 of the arms 404 of the chuck 400, while
the clamp rods 416 mechanically hold the edges of the wafer 410 or 411 against the respective ledges 406,

407. In this position a chemical spray 450 can be applied to the top surface of the wafer 410 or 411, while the
backside chemical spray 446 is simultaneously applied to the backside 440 of the wafer from the nozzle 437.

In this position, the chuck 400 is caused to spin at a selected speed, and a chemical spray is applied to the top
surface of the wafer 410 or 411, while a backside chemical spray can be simultaneously applied from the
nozzle 437 to the backside of the wafer 410 or 411. As discussed above, the rotational speed can be in the
range of 400 to 1000 rpm, with a speed of about 500 rpm being a likely speed for spraying of chemicals, and
a rotational speed of about 1000 rpm is common for drying. The configuration of the chuck 400 thus allows
contemporaneous spraying of both sides of the wafer 410 or 411 by allowing chemical to be dispensed from
below the wafer 410, 411 while it is also being sprayed from above. As discussed above, simultaneous
application of a top surface chemical spray, which can be at a pressure of around 1000 psi, and the backside
spray, which is more likely at a pressure of around 80 psi, also helps to hold the semiconductor wafer 410,
411 in the chuck 400. Advantageously, the configuration of the chuck 400 also helps to minimize shadows
that could be cast upon the wafer 110, and which could hinder the effectiveness of the spraying process.

As described herein, the disclosed semiconductor wafer chuck 100, 400 can be used for a variety of
semiconductor fabrication processes. This chuck allows a user to spray a backside of a semiconductor wafer
with a selected chemical spray, while simultaneously spraying a top surface of the same wafer with the same
or a different chemical spray. In carrying out this process, the wafer is placed substantially horizontally in the
releasable clamping mechanism of the chuck, with the wafer disposed above the spray nozzle of the chuck,
and the backside of the wafer substantially completely exposed. In various embodiments disclosed herein,
placing the wafer in the releasable clamping mechanism can involve placing the wafer upon support surfaces
of upstanding arms of the chuck, and drawing a plurality of clamp arms against an edge of the wafer adjacent
to the support surfaces, so as to press and hold the wafer against the support surfaces. In one embodiment,
the wafer can be placed in the releasable clamping mechanism at one of multiple elevations above the spray
nozzle of the chuck. The chuck can be configured such that the multiple elevations depend upon the diameter
of the wafer.

The chuck is then spun about its vertical axis with the wafer secured therein, and, while spinning, a spray of
chemical from the spray nozzle is applied to the backside of the wafer while a spray of chemical is
simultaneously applied upon a top surface of the wafer. The spray of chemical to the backside of the wafer
can be at a first lower pressure, while the spray of chemical upon the top surface of the wafer is at a second
higher pressure.

As discussed above, the chuck can be spun at a variety of speeds, such as in the range of from about 400 rpm
to about 1000 rpm. Other speeds can also be used.

The present disclosure thus provides a method and apparatus for spraying the back of semiconductor
substrates while spinning It discloses a wafer chuck with radially mounted arms that mechanically engage
the substrate of a wafer resting in the center of the chuck and elevated by positioning features. The wafer is
further held in the chuck by the pressure of the chemical spray. The chuck can be affixed to a spindle with a
hollow central passageway to allow for dispensing a chemical spray against the back or bottom side of the
wafer while chemicals are simultaneously sprayed against the upper surface of the wafer. The entire wafer
chuck spins by means of a motorized spindle, allowing even coverage of chemicals on the top and bottom of
the substrate. A wafer release system is also provided to allow the wafer to be released from the chuck
whenever desired.

Although this disclosure has been described in terms of certain preferred embodiments, other embodiments
that are apparent to those of ordinary skill in the art, including embodiments that do not provide all of the
features and advantages set forth herein, are also within the scope of this disclosure. Accordingly, the scope
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of the present disclosure is defined only by reference to the appended claims and equivalents thereof.
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