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We Claim: 

1. An apparatus, comprising: 

a chamber body; 

a substrate support positioned within the chamber body; 

a reflection measurement system positioned within the ch. 	ber body, the 

reflection measurement system including: 

a light source positioned to direct light towards - substrate supporting 

surface of the substrate support; 

a focus lens positioned to collect light refl; ted from the surface of a 

substrate placed on the substrate supporting sur -ce; and 

a beam splitter positioned to direct a 	rst portion of the light collected 

by the focus lens to an emissometer wh 	determines an emissivity of the 

substrate, and to direct a second port' .n of the light collected by the focus 

lens to an imaging device; and 

a processing unit to determine a t 	perature of the substrate based upon the 

emissivity of the substrate. 

2. The apparatus of claim 1 	wherein the light source is a monochromatic light 

source. 

3. The apparatus of 	aim 1, wherein the imaging device facilitates generation of 

a magnified image of 	diffraction pattern of the collected light. 

4. The app- -tus of claim 3, wherein the imaging device is a CCD camera. 

5. The .pparatus of claim 1, further comprising a laser for directing light towards 

the surf 	e of the substrate. 

6. The apparatus of claim 1, wherein the laser and the light source are adapted 

simultaneously direct light to the same area of the surface of the substrate. 
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7. The apparatus of claim 1, further comprising a substrate support positio' ed 

within the chamber body, the substrate support translatable in the X-Y dir 	tions 

relative 	to 	the 	reflection 	measurement 	system, 	and 	wherein 	the 	-flection 

measurement system is located in a fixed position within the chamber bo' 

8. A method of determining the temperature of a substrate, co 	•rising: 

positioning a substrate having a 3D feature thereon on 	substrate support 

within a chamber body; 

directing light from a light source to a surface of the - bstrate; 

reflecting the light from the surface of the substra 	, 

collecting the reflected light with a focus lens; 

directing the reflected light from the focus ler 	to an emissometer; 

determining an emissivity of the substrat- and 

determining a temperature of the sub• rate based upon the emissivity of the 

substrate. 

9. The method of claim 8, wh , ein the light directed to the surface of the 

substrate is monochromatic. 

10. The method of clai 	9, further comprising performing a laser annealing 

process simultaneously w 	the determining the temperature of the substrate. 

11. The method 	.f claim 9, further comprising 	performing an 	atomic layer 

deposition proce- 	simultaneously with the determining the temperature of the 

substrate. 

12. Th' method of claim 8, further comprising: 

deriving a temperature history of the substrate; and 

translating the substrate on the substrate support relative to the light source 

. d the focus lens. 
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13. A method of determining the temperature of a substrate, comprising: 

positioning a substrate having a 3D feature thereon on a substrate sup ort 

within a chamber body; 

directing light from a light source to a surface of the substrate; 

reflecting the light from the surface of the substrate; 

collecting the reflected light with a focus lens; 

directing the reflected light from the focus lens to a beam spl' er; 

splitting the reflected light into first and second paths, t 	first path directed 

towards an emissometer and the second path directed towar. •. an imaging device; 

determining an emissivity of the substrate; and 

determining a temperature of the substrate bas - . upon the emissivity of the 

substrate. 

14. The method of claim 13, further comprisi .: 

performing 	an 	atomic 	layer deposi iin 	process simultaneously with the 

determining the temperature of the substr. -; and 

monitoring a change in size of 	e 3D feature on the substrate during the 

atomic layer deposition process, w 	rein monitoring the change in size of the 3D 

feature includes generating a ma. 	ified image of a diffraction pattern of the reflected 

light. 

15. The method of clai 	13, further comprising: 

performing a las• 	annealing process simultaneously with the determining the 

temperature of the s .strate; and 

deriving a 	mperature history of the substrate. 
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Claims 

1. 	A method of determining the temperature of a substrate, comprising: 

positioning a substrate having a 3D feature thereon on a substrate support 

within a chamber body; 

directing light from a light source to a surface of the substrate; 

reflecting the light from the surface of the substrate; 

collecting the reflected light with a focus lens; 

directing the reflected light from the focus lens to a beam splitter; 

splitting the reflected light into first and second paths, the first path directed 

towards an emissometer and the second path directed towards an imaging device; 

determining an emissivity of the substrate; 

determining a temperature of the substrate based upon the emissivity of the 

substrate; 

performing a laser annealing process simultaneously with the determining the 

temperature of the substrate; and 

deriving a temperature history of the substrate. 
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