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[0020] Other aspects and features of the invention would be apparent from the detailed

description, which is made with reference to the following drawings. It should be appreciated that

the detailed description and the drawings provides various non-limiting examples of various

embodiments of the invention, which is defined by the appended claims.

[0021] The accompanying drawings, which are incorporated in and constitute a part of this

specification, exemplify the embodiments of the present invention and, together with the

description, serve to explain and illustrate principles of the invention. The drawings are intended

to illustrate major features of the exemplary embodiments in a diagrammatic manner. The

drawings are not intended to depict every feature of actual embodiments nor relative dimensions

of the depicted elements, and are not drawn to scale.

[0022] Figures 1, 1A and 1B illustrate embodiments of a modular system for forming thin-

film coatings using dual-motion carriers.

[0023] Figure 2A illustrates one embodiment of a dual-motion substrate carrier, while Figure

2B illustrates a substrate holder for round substrates.

[0024] Figures 3A-3B illustrate embodiments of an architecture configured for processing

semiconductor wafers, while Figure 3C illustrates an embodiment for attaching processing

module at one end of the system. Figure 3D illustrates a single loading/unloading arrangement

that can be used to unload process wafer and then load fresh wafer.

DETAILED DESCRIPTION

[0025] Embodiments of the inventive system for fabricating thin-film coating and its wafer

loading system will now be described with reference to the drawings. Different embodiments or

their combinations may be used for different applications or to achieve different benefits.

Depending on the outcome sought to be achieved, different features disclosed herein may be

utilized partially or to their fullest, alone or in combination with other features, balancing

advantages with requirements and constraints. Therefore, certain benefits will be highlighted

with reference to different embodiments, but are not limited to the disclosed embodiments. That

is, the features disclosed herein are not limited to the embodiment within which they are

described, but may be “mixed and matched” with other features and incorporated in other

embodiments.
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Claims:

[Claim 1]

A substrate processing system, comprising:

a vacuum enclosure;

a plurality of processing chambers attached to sidewalls of the vacuum enclosure;

a transfer chamber coupled to a loading end of the vacuum enclosure via a first gate

valve, the transfer chamber having transport tracks therein;

a loadlock coupled to the transfer chamber via a second gate valve, and having a third

gate valve at entrance side thereof, the loadlock having transport tracks therein, wherein

substrates are transferred between atmospheric environment and vacuum environment via the

loadlock;

a wafer holding module attached to a sidewall of the loadlock and having a wafer

holder holding the substrate in a vertical or near vertical orientation inside the loadlock;

an articulated robot arm having an end effector attached at an end of the articulated

robot arm via a rotatable wrist, the rotatable wrist enabling the end effector to rotate between a

horizontal orientation and a vertical orientation, the articulated robot arm positioned outside

the loadlock and reachable for removing a substrate in a horizontal orientation from a FOUP,

rotating the substrate towards vertical or near vertical orientation, and placing the substrate on

the wafer holder;

a plurality of substrate carriers traveling on the transport tracks in the transfer chamber

and in the loadlock, and exchanging substrates with the wafer holding module.

[Claim 2]

The system of claim 1, further comprising a turntable having linear track sections.

[Claim 3]

The system of claim 2, wherein the turntable is rotatable to transport the substrate

carriers from an unloading position to a loading position.
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[Claim 4]

The system of claim 2, wherein the turntable is rotatable to transport the substrate

carriers from one transport track to another transport track.

[Claim 5]

The system of claim 2, wherein the turntable is positioned in the vacuum enclosure.

[Claim 6]

The system of claim 2, wherein the turntable is positioned inside the loadlock.

[Claim 7]

The system of claim 2, wherein the turntable further comprises motorized wheels.

[Claim 8]

The system of claim 2, further comprising:

a racetrack-shaped monorail positioned inside the vacuum enclosure;

an endless belt positioned inside the vacuum enclosure and engaging carriers freely

riding on the racetrack-shaped monorail;

track exchangers positioned at one end of the racetrack-shaped monorail and

transporting carriers between the racetrack-shaped monorail and the transport tracks.

[Claim 9]

The system of claim 1, wherein each of the substrate carriers comprises an electrostatic

chuck positioned at a near vertical orientation.

[Claim 10]

The system of claim 1, wherein each of the substrate carriers comprises a substrate

holder positioned at a near vertical orientation.
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[Claim 11]

The system of claim 1, further comprising:

a turntable positioned at a terminus end of the vacuum enclosure, the terminus end

opposite the loading end;

a racetrack-shaped monorail positioned inside the vacuum enclosure;

an endless belt positioned inside the vacuum enclosure and engaging carriers freely

riding on the racetrack-shaped monorail;

track exchangers positioned at one end of the racetrack-shaped monorail and

transporting carriers between the racetrack-shaped monorail and the turntable; and,

wherein at least one of the processing chambers is attached to the vacuum enclosure at

the terminus end.

[Claim 12]

The system of claim 11, wherein the endless belt comprises a plurality of driving forks

and each of the substrate carriers comprises a plurality of freely rotating wheels configured to

engage the racetrack-shaped monorail and a driving pin configured to engage the driving

forks.

[Claim 13]

The system of claim 12, wherein the turntable comprises linear track sections and

motorized wheels, and each of the substrate carriers comprises a drive bar engaging the

motorized wheels.

[Claim 14]

The system of claim 1, further comprising:

a second transfer chamber coupled to the loading end of the vacuum enclosure; and,

a second loadlock coupled to the second transfer chamber.
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[Claim 15]

The system of claim 14, further comprising a transport mechanism transporting the

carriers to the loadlock from the second loadlock.

[Claim 16]

The system of claim 14, further comprising a transport mechanism transporting the

carriers to the transfer chamber from the second transfer chamber.

[Claim 17]

The system of claim 14, wherein the transport mechanism comprises at least one track

exchanger comprising a movable table, a straight monorail section positioned on the table, and

a curved monorail section positioned on the table.

[Claim 18]

The system of claim 17, wherein the transport mechanism further comprises a turntable

having linear track sections positioned thereupon.

[Claim 19]

The system of claim 17, further comprising:

a monorail positioned inside the vacuum enclosure and formed as: a first monorail

section shaped as a racetrack and a second monorail section having two parallel linear

monorails extensions;

a motive element positioned at the first monorail section;

a plurality of motorized wheels positioned along the second monorail section;

wherein the track exchanger transfers carriers between the first and second monorail

sections.

[Claim 20]

The system of claim 19, wherein each of the plurality of carriers comprises:

a base;
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an engagement mechanism attached to the base and configured to engage the motive

element so as to move the carrier while in the first monorail section;

a drive bar attached to a base, the drive bar configured to engage plurality of motorized

wheels so as to move the carrier while riding on the second monorail section.


