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[0013] Another aspect of the disclosure is the microchamber system as described above, 

wherein the stage assembly includes a cooled chuck assembly. 

[0014] Another aspect of the disclosure is the microchamber system as described above, 

wherein the top member is cooled. 

[0015] Another aspect of the disclosure is the microchamber system as described above, 

wherein the stage assembly includes a ring member that in part defines the microchamber 

peripheral gap. The stage assembly includes an array of openings that support the flow of 

the gas from the at least one gas supply system into the microchamber peripheral gap. 

[0016] Another aspect of the disclosure is the microchamber system as described above, 

wherein the peripheral microchamber gap has a width in the range from 0.01 mm to 2 mm. 

[0017] Another aspect of the disclosure is the microchamber system as described above, 

wherein the peripheral microchamber gap has a width in the range from 0.1 mm to 1 mm. 

[0018] Another aspect of the disclosure is the microchamber system as described above, 

wherein the stage assembly has a maximum velocity VM relative to the top member, and 

wherein the gas entering the peripheral microchamber gap has a gas velocity VG, wherein VG 

< VM VG > VM. 

[0019] Another aspect of the disclosure is a method of processing a substrate without 

exposing the substrate to a reactive gas present in an ambient environment outside of a 

microchamber.  The method includes supporting the substrate on a movable stage assembly 

in the microchamber.  The microchamber is defined by a stationary top member and the 

movable stage assembly.  The moveable stage assembly has a ring member that defines, in 

combination with the stationary top member, a peripheral microchamber gap.  The stage 

assembly also has an outer periphery.  The method further includes introducing a first gas 

into the microchamber, wherein the first gas has either no substantial amount of the 

reactive gas or has a select amount of the reactive gas.  The method additionally includes 

introducing a second gas into the peripheral microchamber gap through the ring member to 

form a gas curtain adjacent the outer periphery of the movable stage assembly.  The 

method also includes moving the movable stage assembly relative to the stationary top 

member.  The gas curtain prevents the reactive gas in the ambient environment from 

entering the microchamber during the moving of the movable stage assembly.  
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[0020] Another aspect of the disclosure is the method as described above, wherein the 

first and second gases are the same gas. 

[0021] Another aspect of the disclosure is the method as described above, the method 

further includes processing the substrate with at least one laser beam that passes from the 

ambient environment into the microchamber via at least one light-access feature of the top 

member. 

[0022] Another aspect of the disclosure is the method as described above, wherein the at 

least one laser beam includes at least one annealing laser beam. 

[0023] Another aspect of the disclosure is the method as described above, wherein the at 

least one laser beam reacts with the select amount of reactive gas in the microchamber to 

modify the substrate. 

[0024] Another aspect of the disclosure is the method as described above, wherein the at 

least one light-access feature includes at least one of a through opening and a window. 

[0025] Another aspect of the disclosure is the method as described above, wherein the 

movable stage assembly has a maximum velocity VM relative to the top member, further 

providing the gas entering the peripheral microchamber gap with a gas velocity VG such that 

VG < VM VG > VM. 

[0026] Another aspect of the disclosure is the method as described above, wherein the 

peripheral microchamber gap has a width in the range from 0.01 mm to 2 mm. 

[0027] Another aspect of the disclosure is the method as described above, wherein the 

peripheral microchamber gap has a width in the range from 0.1 mm to 1 mm. 

[0028] Another aspect of the disclosure is the method as described above, wherein the 

first and second gases are at least one gas selected from the group of gases consisting of: 

nitrogen, argon, helium and neon. 

[0029] Another aspect of the disclosure is the method as described above, wherein the 

movable stage assembly includes a heated chuck. And the method further includes heating 

the substrate using the heated chuck. 

[0030] Another aspect of the disclosure is the method as described above, the method 

further includes cooling the movable stage assembly and the top member. 












