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CLAIMS 

1. A method of treating a substrate, comprising: 

positioning the substrate on a fixed substrate support; 

positioning an energy source to provide heating energy to a surface of the 

substrate; 

directing the heating energy toward the substrate to form a hot zone and an 

anneal zone on the surface of the substrate; and 

moving the heating energy to treat selected regions of the substrate by 

sequentially positioning the hot zone and then the anneal zone over each selected 

region, wherein the anneal zone has a rectangular shape and the hot zone has a 

teardrop shape. 

 
2. The method of claim 1, wherein the hot zone surrounds the anneal zone.  

 
3. The method of claim 1, wherein the heating energy is less than that required to 

melt a portion of the substrate.    

 
4. The method of claim 1, wherein the heating energy delivered to the hot zone is 

continuous and the heating energy delivered to the anneal zone is pulsed.  

 
5. The method of claim 1, wherein the heating energy increases a temperature of 

the hot zone by a first temperature change, and increases a temperature of the anneal 

zone by a second temperature change, wherein the first temperature change is between 

about 10% and about 90% of the second temperature change.  

 
6. The method of claim 5, wherein the first temperature change is between about 

30% and about 70% of the second temperature change.  

 
7. The method of claim 1, wherein the heating energy is delivered by a single 

energy source.  
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8. The method of claim 1, wherein the heating energy is delivered by one or more 

heat lamps and one or more lasers.  

 
9. The method of claim 1, further comprising heating the substrate by heating the 

substrate support.  

 
10. The method of claim 1, wherein the hot zone has a temperature profile that 

varies in a substantially linear manner.  

 
11. The method of claim 1, wherein the hot zone is adjacent to the anneal zone.  

 
12. An apparatus for thermally treating a substrate, comprising: 

a fixed substrate support; 

one or more energy sources oriented to direct annealing energy toward a first 

portion of a surface of the substrate support and preheat energy toward a second 

portion of the surface of the substrate support; 

an optical assembly housing the one or more energy sources; and 

an actuator to move the annealing energy and the preheat energy with respect to 

the fixed substrate support, wherein the actuator rotates the optical assembly to orient 

the annealing energy and the preheat energy.  

 
13. The apparatus of claim 12, wherein at least one energy source is a laser.  

 
14. The apparatus of claim 12, wherein at least one energy source is a lamp.  

 
15. The apparatus of claim 12, wherein the annealing energy has a power density of 

at least 1 W/cm2.  

 
16. The apparatus of claim 15, wherein the preheat energy has a power density of at 

least 0.1 W/cm2.  
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17. The apparatus of claim 12, wherein the optical assembly further comprises one 

or more optical tuners to shape the annealing energy and the preheat energy.  

 
18. The apparatus of claim 12, further comprising a controller coupled to the 

actuator.  

 
19. The apparatus of claim 12, further comprising a detector to sense the 

temperature of one or more portions of the substrate.  

 
20. The apparatus of claim 12, wherein the one or more energy sources comprises a 

plurality of preheat energy sources disposed around one annealing energy source.  

 
 


