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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.


