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Claims 

A system comprising, in a chamber: 

a first x-y translation stage movable in x- and y-directions;  

a second x-y translation stage situated above and coupled to the first x-y translation stage, 

the second x-y translation stage being movable in the x- and y-directions while the first x-y 

translation stage is stationary;  

a chuck, situated above and coupled to the second x-y translation stage, to support a 

substrate and to be translated by the first and second x-y stages in the x- and y-directions, 

wherein the x- and y-directions are substantially parallel to a surface of the chuck on which the 

substrate is to be mounted; 

a first barrier, coupled to the first x-y translation stage, to separate a first zone of the 

chamber from a second zone of the chamber, wherein the first zone includes space above and 

beside the chuck and the second zone includes space beside the first x-y translation stage; and 

a second barrier, coupled to the second x-y translation stage, to separate the first zone of 

the chamber from a third zone of the chamber, wherein the third zone includes space beside the 

second x-y translation stage. 

The system of claim 1, wherein: 

the first x-y translation stage is configured to provide a first amount of travel that is 

insufficient to scan the entire substrate; 

the second x-y translation stage is configured to provide a second amount of travel that is 

insufficient to scan the entire substrate; and 

the first and second amounts of travel together are sufficient to scan the entire substrate.  

The system of claim 2, wherein each of the first amount of travel and the second amount 

of travel is half of an amount of travel for scanning the entire substrate.  

The system of claim 1, wherein:  

the first barrier comprises first bellows coupled between the first x-y translation stage and 

a wall of the chamber; and 

the second barrier comprises second bellows coupled between the second x-y translation 

stage and the first x-y translation stage. 
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The system of claim 1, wherein:  

the first barrier comprises a first plate extending from the first x-y translation stage and a 

second plate having a portion that overlaps the first plate and is separated from the first plate by a 

first gap; and 

the second barrier comprises a third plate extending from the second x-y translation stage 

and a fourth plate having a portion that overlaps the third plate and is separated from the third 

plate by a second gap. 

The system of claim 5, wherein: 

the second plate is connected to a wall of the chamber; and 

the fourth plate is connected to the first x-y translation stage. 

The system of claim 1, wherein the chamber is a vacuum chamber, the system further 

comprising: 

one or more first pumps to pump the first zone to an ultra-high vacuum; and 

one or more second pumps to pump the second zone and the third zone to a vacuum level 

with a higher pressure than the ultra-high vacuum of the first zone. 

The system of claim 7, wherein the ultra-high vacuum of the first zone is on the order of 

10-12 torr. 

The system of claim 7, wherein the chamber further comprises a scanning electron 

microscope (SEM) head that extends into the first zone. 

The system of claim 7, further comprising flexible tubing in the second zone to provide 

liquid coolant to the first x-y translation stage. 

The system of claim 1, wherein: 

the first zone is configured for nitrogen purge at atmospheric pressure during operation; 

and 

the second zone and third zone are configured to be at atmospheric pressure during 

operation. 
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The system of claim 1, wherein the first x-y translation stage comprises a linear actuator 

having a plurality of defined stations to travel between. 

The system of claim 12, wherein:  

the substrate is a semiconductor wafer; 

the plurality of defined stations comprises centers of each quarter of the semiconductor 

wafer; and 

the second x-y translation stage is configured to provide travel to scan respective quarters 

of the semiconductor wafer with the linear actuator situated at respective stations. 

The system of claim 1, wherein the second zone and the third zone are connected.   

The system of claim 1, wherein the first x-y translation stage is heavier than the second x-

y translation stage. 

The system of claim 15, wherein the second x-y translation stage weighs 2-15 kg. 

The system of claim 1, wherein the substrate is a semiconductor wafer or reticle. 

A method, comprising: 

mounting a substrate on a chuck to be translated in a chamber by a first x-y translation 

stage and a second x-y translation stage, wherein:  

the second x-y translation stage is situated above and coupled to the first x-y 

translation stage; 

the chuck is situated above and coupled to the second x-y translation stage; 

x- and y-directions are substantially parallel to a surface of the chuck on which 

the substrate is mounted; 

a first barrier is coupled to the first x-y translation stage to separate a first zone of 

the chamber from a second zone of the chamber, wherein the first zone includes space above and 

beside the chuck and the second zone includes space beside the first x-y translation stage; and 

a second barrier is coupled to the second x-y translation stage to separate the first 

zone of the chamber from a third zone of the chamber, wherein the third zone includes space 

beside the second x-y translation stage; 
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with the substrate mounted on the chuck in the chamber, translating the first x-y 

translation stage in the x- and y-directions to a first position; and 

with the first x-y translation stage translated to the first position, translating the second x-

y translation stage in the x- and y-directions to scan a first portion of the substrate. 

The method of claim 18, comprising: 

with the substrate mounted on the chuck in the chamber, successively translating the first 

x-y translation stage to respective positions of a plurality of positions; and 

with the first x-y translation stage translated to each position of the plurality of positions, 

translating the second x-y translation stage to scan a respective portion of the substrate. 

The method of claim 18, further comprising, with the substrate mounted on the chuck in 

the chamber: 

pumping the first zone to provide an ultra-high vacuum; and 

pumping the second zone and the third zone to provide a vacuum level with a higher 

pressure than the ultra-high vacuum of the first zone. 

The method of claim 18, further comprising, with the substrate mounted on the chuck in 

the chamber: 

nitrogen-purging the first zone at atmospheric pressure; and 

while nitrogen-purging the first zone, maintaining the second zone and the third zone at 

atmospheric pressure. 

The method of claim 18, wherein: 

the first barrier comprises first bellows coupled between the first x-y translation stage and 

a wall of the chamber; and 

the second barrier comprises second bellows coupled between the second x-y translation 

stage and the first x-y translation stage. 

The method of claim 18, wherein: 

the first barrier comprises a first plate extending from the first x-y translation stage and a 

second plate having a portion that overlaps a portion of the first plate and is separated from the 

first plate by a first gap; and 
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the second barrier comprises a third plate extending from the second x-y translation stage 

and a fourth plate having a portion that overlaps a portion of the third plate and is separated from 

the third plate by a second gap. 

The method of claim 18, wherein translating the second x-y translation stage to scan a 

first portion of the substrate comprises moving the second x-y translation stage 1-5 mm in 20 ms. 

The method of claim 18, wherein translating the second x-y translation stage to scan a 

first portion of the substrate comprises achieving a move-acquire-measure time of 30-40 ms for a 

travel distance of 10-20 mm. 

A method, comprising: 

coupling a first x-y translation stage to a second x-y translation stage, comprising 

disposing the second x-y translation stage above the first x-y translation stage; 

coupling a chuck to the second x-y translation stage, comprising disposing the chuck 

above the second x-y translation stage, wherein the chuck is configured to support a substrate; 

installing the chuck, first x-y translation stage, and second x-y translation stage in a 

chamber, wherein: 

x- and y-directions are substantially parallel to a surface of the chuck on which 

the substrate is to be mounted, 

the first x-y translation stage is movable in the x- and y-directions, and 

the second x-y translation stage is movable in the x- and y-directions while the 

first x-y translation stage is stationary;  

installing a first barrier, coupled to the first x-y translation stage, to separate a first zone 

of the chamber from a second zone of the chamber, wherein the first zone includes space above 

and beside the chuck and the second zone includes space beside the first x-y translation stage; 

and 

installing a second barrier, coupled to the second x-y translation stage, to separate the 

first zone of the chamber from a third zone of the chamber, wherein the third zone includes space 

beside the second x-y translation stage. 
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The method of claim 26, wherein: 

the first barrier comprises first bellows coupled between the first x-y translation stage and 

a wall of the chamber; and 

the second barrier comprises second bellows coupled between the second x-y translation 

stage and the first x-y translation stage. 

The method of claim 26, wherein: 

the first barrier comprises a first plate extending from the first x-y translation stage and a 

second plate having a portion that overlaps a portion of the first plate and is separated from the 

first plate by a first gap; and 

the second barrier comprises a third plate extending from the second x-y translation stage 

and a fourth plate having a portion that overlaps a portion of the third plate and is separated from 

the third plate by a second gap. 


